ISSN 2518-7201

1.
i i
i = ! | . :
Lot i i\ \ \ l
< ] e 5| : 5

L . B r r ‘I 1l

| ¥ BRI abbdaob | B | M S

2 e T i
IFAHMMHCKWA rOCYNIAPCTRE! { o e
EPCUTET 0 1 i‘“h

Ne 4(88)/2017

BUOJNOINA. MEOULUUHA. TEOIPA®UA cepusichl
Cepua BUONOIMNNA. MEAUUUHA. TEOIPADUA

BIOLOGY. MEDICINE. GEOGRAPHY Series

KAPAFAHDbI
YHUBEPCUTETIHIH

XABAPLUBbICDHI
BECTHUK

KAPATAHOWHCKOIO
YHUBEPCUTETA

BULLETIN

OF THE KARAGANDA
UNIVERSITY




ISSN 2518-7201
HNunexci 74620
Nunexc 74620

KAPAFTAHObI
YHUBEPCUTETIHIH

KABAPLIbIGDI

BECTHHK BULLETIN

KAPATAHOWHCKOIO OF THE KARAGANDA
YHUBEPCUTETA UNIVERSITY

BUoNormAa. MEQULIMHA. TEOIPA®UA cepusicsr
Cepusa BUONOInNA. MEAULIMHA. TEOTPADUA
BIOLOGY. MEDICINE. GEOGRAPHY Series

Ne 4(88)/2017

Kazan—kapara—xenTokcan
30 xentokcan 2017 x.

OKT6pb—HOSIOpb—1EeKaOph
30 nexabps 2017 T.

October—November—December
December, 30, 2017

1996 xpurgaH GacTam IIBIFaIbI
Uznaercs ¢ 1996 roga
Founded in 1996

JKbuibiHa 4 per mIbIFanbl
Beixomut 4 paza B rox
Published 4 times a year

Kaparangsr, 2017
Kaparanmga, 2017
Karaganda, 2017



bac pedaxmoprut

KM Xt A akangemuri, 3aH FbUI. I-pbl, Ipodeccop
E.K. KoOeeB

bac peoakmopowviy opvinobacaper  X.b. Omapos, KP ¥YFA kopp.-mymieci,
TEXH. FBUL A-pBI, Tpodeccop
Kayanmul xamuust I'.}O. Amano6aeBa, GuUI0. FBII. I-PHI,

npoceccop

Peoaxyus anxacol
M.A. MykameBa, FBUIBIMHU penaktop Ouoin. ¥eul. 1-phl (Kazakcran),

P.I'. Oranecsin, ounotexnon. PhD n-pst (AKIL);

K.-JI. Konepr, Men. Feul. A-pol (I'epmanus);

J.B. Cyp:kuKOB, ouou. FeulL. O-pel (Peceit);

M.P. XaHTypHH, owou. Feul. O-pel (Kazakcran);

M.C. Ilanumn, owuo. reu1. A-pol (Kazakcran);

HI.M. Hagupos, reorp. FeuL A-pel (Kazakcran);

F.F. Meiipamos, Men. FeuL A-pel (Kazakcran);

A.E. Konka6aeBa, weq. roul a-pel (Kazakcran);

I'.0. Ky3oaeBa, JKayarThl XaTiibl Ouout. Feul. kaua. (Kaszakcran)

Peoaxyusanviy mexenscanvr: 100028, Kazakcran, Kaparannabl K., YHUBEpCUTET K-C1, 28
Ten.: (7212) 77-03-69 (imki 1026); dakc: (7212) 77-03-84.
E-mail: vestnick kargu@ksu.kz. Caiiter: vestnik.ksu.kz

Peoaxmopnapwi
N.J. Poxuosa, 2K.T. HypmyxaHnoa

Komnvromepoe bemmeeen
B.B. byTsiikun

Kaparanabl yHuBepcuTeTiHiH xabapmbichl. «buonorus. Meanuuna. I'eorpadusy cepusicbl.
ISSN 2518-7201
Menmik ueci: «Axanemuk E.A. bexeroB aTeinarsl Kaparanasl MeMilekeTTik yHUBepcuTeTi» PMM.

Kazakcran PecnyOnukachlHbIH MOoJCHHET oHE akKmapaT MHHHCTpiiriMeH Tipkenred. 23.10.2012 x.
Ne 13106—2K Tipkey Kyotiri.

Bacyra 28.12.2017 x. xon xo#buiael. [limmimi 60x84 1/8. Karaszer odceerrik. Kesnemi 10,5 6.1. Tapanbsimbl
300 mana. barace! kemicim Ooitprama. Tanceipsic Ne 127,

E.A. bekeroB ateiHnarel KapMYVY GacniachIHBIH OaciaxaHaChIHa OaCBUIBII IIBIKTHI.
100012, Kazakcran, Kaparauasi K., I'orons k-ci, 38. Ten. 51-38-20. E-mail: izd_kargu@mail.ru

© KaparaHabl MeMJIeKeTTiK YHHBepcuTeTi, 2017



T nasnvui peoakmop
akagemuk MAH BII, n-p ropun. Hayk, mpodeccop
E.K. Ky0OeesB

3am. enasnoeo pedakmopa X.Bb. Omapos, ui.-kopp. HAH PK,
JI-p TEXH. HayK, nmpodeccop

Omeemcmeennviti cekpemapsy ' JHO. Aman6aeBa, 1-p Gpuios. Hayk
npodeccop

Peoaxyuonnas xonnezus

M.A. MykameBa, Hay4IHBIA pegakTop A-p 6mon. Hayk (Kazaxcran);
P.I'. Oranecsiy, n-p PhD no 6uorexuoin. (CILLIA);

K.-J. Konepr, 1-p mex. Hayk (I'epmanus);

J.B. Cyp:xukos, n-p ouon. Hayk (Poccus);

M.P. XaHTypHH, n-p 6modn. Hayk (Kazaxcran);

M.C. IlanuH, 1-p 6uon. Hayk (Kazaxcran);

.M. Hagupos, 1-p reorp. Hayk (Kazaxcran);

I'.I'. MeiipamoB, n-p men. Hayk (Kazaxcran);

A.E. Konkab6aeBa, n1-p men. Hayk (Kazaxcran);

I'.0. /Ky306aeBa, OTBETCTBEHHBIN cekpeTapb KaHa. Ouon. Hayk (KazaxcTan)

Aopec peoaxyuu: 100028, Kazaxcran, r. Kaparanna, yi. YHuBepcuterckas, 28

Ten.: (7212) 77-03-69 (Buytp. 1026); daxc: (7212) 77-03-84.
E-mail: vestnick kargu@ksu.kz. Caiit: vestnik.ksu.kz

Peoaxmoput
N.J. Poxxnosa, XK.T. Hypmyxanosa

Komnwvromeprnas sepcmra
B.B. bytsitkun

Bectuuk Kaparanaunckoro ynusepcutera. Cepusi «buosorusi. Meaumnuna. I'eorpadus».
ISSN 2518-7201
Co6ctBennuk: PI'TI «KaparaHguHCKHH roCyJIapCTBEHHBIN YHUBEPCUTET UMEHH akajeMuka E.A. BykeToBay.

3apeructpupoBan MUHHCTEPCTBOM KyIbTypbl u uH(popMaimu Pecnyonukn Kazaxcran. PeructparnmonHoe
ceugereabcTBo Ne 13106—K ot 23.10.2012 1.

[Moamucano B mevats 28.12.2017 1. ®opmar 60x84 1/8. bymara odcernas. Oovem 10,5 .. Tupax 300 k3.
Ilena noroBopnas. 3aka3 Ne 127.

Ortnedatano B Tunorpaduu n3narenscrsa Kapl'V um. E.A. bBykerosa.
100012, r. Kazaxcran, Kaparanaa, yi. ['orons, 38, Ten.: (7212) 51-38-20. E-mail: izd kargu@mail.ru

© KaparanauHCKHii rocyiapcTBeHHbI yHUBepcurer, 2017



Main Editor

Academician of IHEAS, Doctor of Law, Professor
Ye.K. Kubeyev

Deputy main Editor Kh.B. Omarov, Corresponding member of NAS RK,
Doctor of techn. sciences, Professor

Responsible secretary  G.Yu. Amanbayeva, Doctor of phylol. sciences,
Professor

Editorial board
M.A. Mukasheva, Science Editor, Doctor of biology (Kazakhstan);
R.G. Oganesyan,  PhD (USA);
K.-D. Kohnert, MD (Germany);
D.V. Surzhikov, Doctor of biology (Russia);
M.R. Hanturin, Doctor of biology (Kazakhstan);
M.S. Panin, Doctor of biology (Kazakhstan);
Sh.M. Nadirov, Doctor of geography (Kazakhstan);
G.G. Meyramov, MD (Kazakhstan);
A.E. Konkabaeva, MD (Kazakhstan);
G.O. Zhusbaeva, secretary, PhD (Kazakhstan)

Postal address: 28, University Str., Karaganda, 100028, Kazakhstan

Tel.: (7212) 77-03-69 (add. 1026); fax: (7212) 77-03-84.
E-mail: vestnick kargu@ksu.kz. Web-site: vestnik.ksu.kz

Editors
1.D. Rozhnova, Zh.T. Nurmukhanova

Computer layout
V.V. Butyaikin

Bulletin of the Karaganda University. «Biology. Medicine. Geography» series.
ISSN 2518-7201
Proprietary: RSE «Academician Ye.A. Buketov Karaganda State University».

Registered by the Ministry of Culture and Information of the Republic of Kazakhstan. Registration certificate
No. 13106—Zh from 23.10.2012.

Signed in print 28.12.2017. Format 60x84 1/8. Offset paper. Volume 10,5 p.sh. Circulation 300 copies.
Price upon request. Order Ne 127.

Printed in the Ye.A. Buketov Karaganda State University Publishing house.

38, Gogol Str., Karaganda, 100012, Kazakhstan, Tel.: (7212) 51-38-20. E-mail: izd_kargu@mail.ru

© Karaganda State University, 2017



MA3MYHbI
BUOJIOT Ul

Axmemanumosa A.M., Opazbaesa I1.3., Humypamosa M.FO., Hsacenxo C.A., I'nosusx K. OpTanbIK
Kazakcran aymarsiana Thymus marschallianus €CIMIIKTEPIHIH PECYPCTAPBIH 3EPTTEY «.evvveevveeveerveererennes

Maxcymobekosa I'T., Axmamos M.K. JKe3ka3raH OHIIPICTIK aWMarblHIAFBl OyTaJIbI-aFaIiThl
OCIMIIKTEP HHTPOLYKIMACBIHBIH THIMIUTITIH OAFATIAY ...e.eveverieieteeitenteeitetenteetestesitetesteestesbesnteeesneensenees

baxmaynosa A.C., bexmanos b., Kanacamos XK. JJHK-mapkepnep apkbuibl jkabaiibl alMaHbBIH
(Malus sieversii Ledeb. M. Roem.) alyaHTYPIUTITIH MOJICKYIISPIIBIK-TCHETHKAIBIK, TATIAY ..vveevvveeenveeanenen.

Uyticenosa HU., Hmanodaesa A.A., Tyaxosa A.T., Kenbaesa I'bF. Manrpiluiak TaOUFu
JKaraaibIHAaFbl KYMOH/II J0JIaHa MOMYJISIUSCHIHBIH KACTBIK KYPAMBL.......vecveerreerreesseesereereeseeseesseessnesenes

Kyoaiibepeenos M.C., boramosa K.M., baimapaxosa K., Masxupam III.  Onryctik-1IsFsic
Kazakcran »arqaiiblHaa KBICTAIT IIBIFY K€3CHIHACTI KOJUICKIUUIBIK HOKAT YATUICPiHIH OHIMIUTIT ..........

Canapbaesa H.A. XXonrap AnatayblHIaFbl YHISMHKTI OCIMIIKTEPIIH TYP KypaMbl )KoHE TapaityHl ..

Axmemcaovikoe H.H., Kanuesa A.K., Cyneiimenosa JK.b., Cadyesa K. K. duraza xoHE OHBIH
(HOCHOPIIBI KOTTAHYITAFBT POTIL ...uvveeereeerreasereesreeessseesseeasseesssesssssssssssesssesassssessssssssessssseesssessssssesssesssssessssens

MEJIUIIMHA
Myrkawesa M.A., Mykawesa I'. K., Kypoananues P.M. «Kopimaran opta — TYPFBIHIAD ACHCAYIIBI-
FBI» MOCEJIECIHACT] JOHO30IOTUSUIBIK TUATHOCTHKA (TLIOTLY) -.uveuventereeentenseeneenseeneensesmeensesteensensesaeensesmeensenees

Koiovipmonouna A.11l., >Kemnicobaes b.A., Kapuvixkbacosa K.C., Taszabaesa K.A. Panuanusibik
TeHe3/ll Karepii ICiK YAEpiCTIH IaMybl Ke3iHAeri WMMYHIBIK JKyHere rajeH IperapaTTapbiHbIH
BIKITAITBIH BEPTTEY .euvvevrersreesseenseeseesseesseesssessesssesssasssessssesssesssesnsessseessessssssssesssesssessseessessssesssesnsesnsesssessseessees

IF'EOI'PA®UA

Kenorcuna K JI., Kynimacanbemosa A.O., Xycmou K. Kazakctan PecryOnnkachIHIaFbl dKOJIOTHS-
JIBIK TYPU3M: MOCEIICTCP] MCH JIAMY OOTIAIIIATDI .....vveuvveevreerreesreesseesseessseesseeseesesssesssssssseesseessesssessssssssesssesnns

ABTOPJIAP TYPAJIBI MOJIIMETTEP.......c.cociiiiiiiiiiiiiiecetctettteesteetee et

2017 xwutrbl «KaparaHapl YHHBEPCUTETiIHIH Xa0apIIbICHIHAA» JKapUsUIaHFaH MaKallalapablH Kep-
cetkinm. «brosorus. MeauiuHa. ['€OrPaABUD) CEPHICDL........ccveerreerreerreeireeeeereesreesseesseesssesseeseessesssessseens

Cepusa «brnonorusa. MeguunHa. Meorpacpusa». Ne 4(88)/2017

14

21

29

35
43

51

56

62

68

74



COILEPKAHUE
BUOJIOTHSI

Axmemanumosa A.M., Opazbaesa I1.3., Humypamosa M.FO., Hsacenuxo C.A., I'nosnax K. Nzyde-
HHUE PacTUTEIbHBIX pecypcoB Thymus marschallianus na Tepputopun Llentpansaoro Kazaxcrana..........

Maxcymobekoesa I T., Axmamos M.K. OrieHKka YCHENTHOCTH WHTPOIYKITUH JPEBECHO-KYCTapHUKO-
BBIX PAcTEHUH B yCIOBUAX JKE3Ka3raHCKOTO MPOMBIIITIEHHOTO PETHOHA ....c.vveeureenreereenieeraresneereereenmeennees

baxmaynosa A.C., bexmanos b., Kanacamoe 7K. 7K. MonekynapHO-T€HETUUECKUH aHAIU3 pa3Ho-
oOpasus nukoit sioaouu (Malus sieversii Ledeb. M. Roem.) ¢ nomoinbio JJTHK-MapKepoB...........cceeveennee.

Ilyiicenosa H.U., Umanbaesa A.A., Tysxosa A.T., Konbaesa I'.b. Bo3pacTHOH COCTaB MOy
OOSIPBIIITHUKA COMHHUTEIBHOIO B IIPUPOIHBIX YCIOBHUSIX MAHTBIIIUTAKA ......cvveeereeereenreereessrensnesereeseesessseens

Kyoatibepeenose M.C., Bynamosa K.M., baiimapaxosa K., Masxupam [lI. YpoxaitHOCTh KOJUICKIIH-
OHHBIX 00pa310B HyTa NpH Mepe3uMoBKe B ycnoBusax KOro-Boctoka KazaxcTaHa........coceeceevvveeievienicnnnne.

Canapbaesa H. A. PactipocTpaHeHHe W BHUIOBOE pa3HOOOpa3ue JHACMHYHBIX BUIOB pacTEHUIH
XPEOTA JIKYHTAPCKOTO AJTIATAY ..uvvevrerereenreenseesseessaesssesssesseesseesseesseesssesssesssesssesssesssessssesssesssesssesssesssessssessses

Axmemcaovikos H.H., Kanuesa A.K., Cynetimenosa K.b., Caoyesa K. K. ®dutaza u ee poib B
HCTIONB30BAHMI (DOCKIOPA. ....viivietiiitiiieiieiieteeeteesteesteeetteebeebeebe e beesssessseesseesseesseesssesssessseessesseenseessesssensns

MEJULIUHA
Mykawesa M.A., Mykawesa I'2K., Kypbanaruee P.M. JloHO305I0TMYeCKas JUAarHOCTHKA B
pobeMe «OKPYKaroIIast cpeaa — 3A0POBHE HACCITICHUSDY (0030D) ...uvierereerrieerireerreeeieeesreesseeeseseessseeenens

Kuoiovipmonouna A.11l., Kemnucobaes b.A., Kapvikbacosa K.C., Tazabaesa K.A. ViccnenoBanue
BIIUSHUIA TaJCHOBBIX TIpENapaToB Ha WMMYHHYI0 CHCTEMY TIpH Pa3BUTHH OHKOIIpoOIlecca
PATHALIAOHHOTO TEHEBA. ... veeuveeveessreesreesseeseeseesseesssessseesseesssessssssssssseessesssessssssssssssessssssssessesssessssssssesssesssesnns

TF'EOI'PA®UA

Kenorcuna K JI., Kyamazanbemosa A.O., Xycmou JK. IKonormdeckuii TypmsM B PecmyOnmke
KazaxcTaH: mpoOIEMBI U EPCTICKTUBBI PABBHTHSL «.....veuveeureterneeienteeueenteestentesseensestesstensesseensensesaeensessesnsenses

CBEZIEHMS OB ABTOPAX ..ottt sttt ettt sttt sttt sttt et nesaeeseene s

VYkazatens craTeid, onyOonukoBaHHBIX B «BectHuke Kaparanmunckoro yHusepcurera» B 2017 ro-
ny. Cepus « BHomorwst. MemUITHHA. I'@OTPAMII ....veeevveeirieeiiieciieeeieeeiieeereeeiee e e eaeeesereesaeeeeneessseeenens

14

21

29

35

43

51

56

62

68

74

6 BecTHuk KaparaHavHckoro yHuBepcuteTa



CONTENT

BIOLOGY
Akhmetalimova A.M., Orazbayeva P.Z., Ishmuratova M.Yu., Ivasenko S.A., Glowniak K. Study of
raw material resources of Thymus marschallianus at the territory of the Central Kazakhstan .................... 8
Maksutbekova G.T., Akhmatov M.K. Assessment of success of introduction of wood and shrubby
plants in the conditions of the Zhezkazgan industrial T€ZION ..........ceecveeciieriierierierie e 14
Bakhtaulova A.S., Bekmanov B., Kanagatov Zh.Zh. Molecular and genetic analysis of diversity of
Wild Apple (Malus sieversii Ledeb. M. Roem.) using DNA mMarkers .........ccccceevevieeeiieniieiieeie e 21
Duysenova N.I., Imanbaeva A.A., Tuyakova A.T., Kopbaeva G.B. The age composition of
populations of Crataegus ambigua in the natural conditions of Mangyshlak.............c.cccocveeviivienienieennenn, 29
Kudaybergenov M.S., Bulatova K.M., Baytarakova K., Mazkirat Sh. Yield of chickpea collection
samples at overwintering in the conditions of Southeastern Kazakhstan............cc.ccocooeniniininnninnnennen. 35
Saparbaeva N.A. Distribution and diversity of plant endemic species ridge Jungar Alatau ................ 43
Akhmetsadykov N.N., Kaliyeva A.K., Suleimenova Zh.B., Saduyeva Zh.K. Phytase and its role in the
USE OF PROSPIOTUS .....viiiviiitiiciie ettt ettt ettt ettt e st e et e etbeebeesteestbestbeesbeesbeessaeseesssessseenseeseesssessseeaseenns 51
MEDICINE

Mukasheva M.A., Mukasheva G.Zh., Kurbanaliyev R.M. Prenosological diagnostics in the problem
of «Environment — health of the populationy (TEVIEW) .......ceevvverirriiieiiieiierierie et ere e eee s 56

Kydyrmoldina A.Sh., Zhetpisbayev B.A., Zharykbasova K.S., Tazabaeva K.A. Investigation of the
impact of galenic preparations on the immune system in the development of oncoprocesses of radiation

GOTICSIS 1evvveueeeereesieeseeseesstessseanseanseesseesssessseanseassaessaessaessseasseanseasseesssessseasseanseensaensaeasaeeseeaseeenseenseenseensaennrenntes 62
GEOGRAPHY
Kenzhina K.D., Kulmaganbetova A.O., Huszti J. Ecological tourism in the Republic of Kazakhstan:
problems and prospects 0f dEVEIOPIMENL .........cccuverierieiiiiiieieeee ettt sae e ere e e ssaesesesssessnesaseenns 68
INFORMATION ABOUT AUTHORS ... .ottt et 74
Index of articles published in «Bulletin of the Karaganda University» in 2017. «Biology. Medicine.
GROZIAPNY SEIICS...ecuviiiiiiitieitie ittt et et e st e st e eve et e ebeesteesteestbeesbeesbeesteessaassseesseesbeesseesssessenssessseasseassensseans 76

Cepusa «brnonorusa. MeguunHa. Meorpacpusa». Ne 4(88)/2017 7



BUoIorus
BIOLOGY

UDC 341.29.35.13

AM. Akhmetalimoval, pP.Z. Orazbayeval, M.Yu. Ishmuratovaz,
S.A. Ivasenkol, K. Glowniak®

IKamganda State Medical University, Kazakhstan;
’Ye.A. Buketov Karaganda State University, Kazakhstan;
3Lublin Medical University, Poland
(E-mail: kirra_777@mail.ru)

Study of raw material resources of Thymus marschallianus
at the territory of the Central Kazakhstan

In article the analysis of distribution and raw materials of areal part of Thymus marschallianus at the territory
of the Karaganda region is carried out. It is revealed that the thyme lives in thyme, spiraca-thyme, herba var-
ia-filipenduls-thyme, shrubby — herba varia — thyme, cereal — herva varia — thyme and herba varia —
thyme communities. The species usually grows on slopes of hills, along springs, on meadows, in the lowhill
decreases, on edges the separate forests, in thickets of bushes. Thyme populations in Mountains Ulytau,
Mountains Karkaraly, Mountains Buyratau are noted. The set the area of thickets of Thymus marschallianus
at the territory of the Karaganda region is estimated at 85,8 hectares, an operational stock — 40,6 tons, the
volume of possible annual collecting raw materials — 17,52 tons. It is possible to conduct collecting raw ma-
terials on the Ist site 1 time in 3 years.

Keywords: Thymus marschallianus, raw material, resources, Central Kazakhstan, herbs.

Studying of new herbs and their introduction in medical practice is an important problem of develop-
ment of the pharmaceutical and medical industry of Kazakhstan [1].

The existing range of medicinal vegetable raw materials of the Pharmacopoeia of Kazakhstan [2, 3] not
fully satisfies requirements of pharmacy. It should be noted that in Kazakhstan about 6000 species of vascu-
lar plants grow, among them about 1000 species have medicinal properties [4]. In official medicine about
115 species are applied.

Species of thyme — Thymus L. have practical interest, their above-graund parts is used in traditional
and official medicine as expectorant and antimicrobial means in the form of liquid extract, essential oil and is
a part of the medicine «Pertussin» [5]. According to literary data researches on anti-oxidic [6—8],
antimicrobic [9-11], spazmolytic [12, 13], antiviral activities and also acaricide effect are found [14, 15].
The Pharmacopoeia of Kazakhstan [3] has included 2 species — Thymus vulgaris, Thymus serpyllum though
there are more than 20 species which also have useful properties.

For expansion of the range of thymes it is necessary to include other species of thymes possessing suffi-
cient raw material resources in the territory of Kazakhstan in medical use.

The purpose of the real research is to estimate spreading and raw material resources of Thymus
marschallianus at the territory of the Central Kazakhstan.

Methodology

Object of a research were natural populations of Thymus marschallianus; field departures conducted
during the summer period of 20162017 years.

Studying of resources was conducted by method of registration platforms according to methodical in-
structions of L.L. Krylova and A.L. Schroter and other authors [16—18]. The size of one registration platform

8 BecTHuk KaparaHguHckoro yHusepcureTa
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was 1 sq.m, on one community they were put by from 30 to 50 pieces. On registration platforms counted the
number of commodity individuals, selected samples for the weight analysis. The territory of communities
was reduced to a geometrical figure, measured the parties and calculated the area.

Calculation of volume of annual possible collecting raw materials was made, proceeding from biologi-
cal features of herb that is 40 % of an operational stock.

Results and discussion

Plants of Thymus genus widely meet in the territory of Kazakhstan. So, according to the reference book
by S. Abdullina [19], in Kazakhstan 22 species of thymes grow: Th. altaicus Klok. et Schost., Th. crebri-
folius Klok., Th. dmitrievae Gamajun., Th. guberlinensis ljin, Th. himalaicus Ronn., Th. incertus Klok.,
Th. irtyschensis Klok., Th. karatavicus A.Dmitr. ex Gamajun., Th. kirgisorum Dubjan., Th. lanulosus
Klok. et Schost., Th. lavrenkoanus Klok., Th. marschallisnus Willd., Th. mongolicus (Ronn.) Ronn.,
Th. narymensis Serg., Th. petraeus Serg., Th. proximus Serg., Th. rasitatus Klok., Th. roseus Schipcz.,
Th. schischkinii  Serg., Th. sibiricus (Serg.) Klok.et Schost., Th. stepposus Klok.et Schost.,
Th. transcaspicus Klok. From them 11 species grow at the teriitory of the Central Kazakhstan.

The biggest geographical distribution and extensive thickets are revealed for the sake of appearances
Thymus marschallianus.

Marshall thyme (Thymus marschallianus, Lamiaceae family) usually grows on slopes of hills, along
springs, on meadows, in the lowhills decreases, on edges of separated forests, in thickets of bushes (Fig.).
Thyme populations in Mountains Ulytau, Mountains Karkaraly, Mountains Buyratau (Ulytausky,
Karkaralinsky and Osakarovsky districts of the Karaganda region) are noted.

Figure. Thymus marschallianus in flowering phase

In Mountains Ulytau Marshall thyme meets in 2 communities: thyme (Thymus marschallianus) and
speracae-thyme (Thymus marschallianus — Spiraea hypericifolia).

The general projective herbage coverings in both communities have made 80-90 %. The Hstorey level
in the first community isn't expressed; in the second — it is possible to allocate 2 tiers: top shrubby (height
of 70-80 cm), consisting of Spiraea hypericifolia; lower grassy (up to 25 cm high), made of Thymus
marschallianus, Artemisia pontica, Potentilla bifurca, Ziziphora clinopodioides, Herniaria glabra and
Bromopsis inermis.

The occurrence of plants was from 0,5 to 3,4 pieces on 1 sq. m, productivity of elevated bodies from
62,0 to 164,8 kg/hectare (Table).
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Table

Productivity and raw stocks of Thymus marschallianus at the territory of the Central Kazakhstan
(in terms of air and dry raw materials)

Square .. . Volume of annual
Name of community of community, Productivity, Operational stock, possible collecting
kg/hectar tons .
hectar raw materials, tons
Mountains Ulytau
Thyme 9,6 62,0+4,0 0,6 0.4
Spiraca — thyme 13,2 164,8+8,0 2,2 1,3
Total: 22,8 2,8 1,7
Mountains Karkaraly
Herba varia — filipendula —thyme 5,2 260+6,0 1,35 0,68
Shrubby — herba varia — thyme 11,4 320+3,0 3,65 1,83
Cereal — herva varia — thyme 8,3 160+2,0 1,33 0,67
Herba varia — thyme 6,7 100£10,0 0,67 0,34
Total: 31,6 7,0 3,52
Mountains Buyratau
Herba varia — thyme 31,4 982+83,0 30,8 12,3
Total: 314 30,8 12,3
ALL: 85,8 40,6 17,52

This species lives in Mountains Karkaraly on steppe, meadow sites, is rarer on slopes of mountains.
Forms the following types of communities: herba varia — filipendula — thyme (Thymus marschallianus —
Filipendula ulmaria — Herba varia), shrubby — herba varia — thyme (Thymus marschallianus — Herba
varia — Spiraea hypericifolia), cereal — herba varia — thyme (Thymus marschallianus — Herba varia —
Festuca valesiaca + Stipa capillata) and herba varia — thyme (Herba varia — Thymus marschallianus).

The herba varia — filipendula — thyme community is dated to steppe flat East side of Mountains
Karkaraly. Aspect of vegetation is motley-green. A projective covering of herbage high is about 45-50 %,
from them Marshall thyme is not less than 30 %. To dominants in community Thymus marschallianus, co-
dominant is Filipendula ulmaria, Gallim verum acts.

The area of community average has made 5,2 hectares, productivity of elevated bodies of 2,6+0,6
centner/hectare (Table). The operational raw material inventory has made 1350 kg, the volume of possible
preparations — 680 kg.

Shrubby — herba varia — thyme community grows on shrubby thickets. Aspect of vegetation is mot-
ley-green. A projective covering of herbage about 50-55 %, from them Marshall thyme up to 35 %.

To dominants in community Thymus marschallianus, a co-dominant of Spiraea hypericifolia acts. In
community 3 vegetable tiers are allocated: top (up to 80-90 cm) it is presented by bushes of Spiraea
hypericifolia, Rosa laxa, Rosa spinosissima. Average is presented by height (from 45 to 64 cm) tall grasses
of Medicago falcata, Filipendula ulmaria, Calamagrostis epigeios and others; the lower tier (up to 25 cm)
other members of vegetable community.

The area of this community in Mountains Karkaraly is estimated at 11,4 hectares, the productivity of
raw materials is defined in 3,2+0,3 centner/hectare. The volume of possible preparations of raw materials
was 1830 kg from an operational stock of 3650 kg (Table).

Cereal — herba varia — thyme community grows on granite gentle slopes of hills. The general projec-
tive covering of a vegetable cover isn't big — about 30-35 %, directly Marshall thyme of 12,5 %. The tiers
are expressed very poorly. Dominant in community is Thymus marschallianus, co-dominants are Festuca
valesiaca, Stipa capillata, Calamagrostis epigeios.

The productivity of elevated bodies of a thyme is calculated in 1,6+0,2 centner/hectare. The operational
stock on the area of 8,3 hectares has made 1330 kg. Volume of possible preparations of raw materials is
670 kg (Table).

The herba varia — thyme community is dated to the steppe-meadow places. The general projective
covering of herbage of 30-38 %, from them Marshall thyme is no more than 10-11 %. Aspect of vegetation
is motley-green. To dominant in community is Artemisia pontica, co-dominants are Chaerophyllum
prescottii, Thymus marschallianus, Arenaria asiatica acts.
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The area of community is determined in 6,7 hectares at average yield of 1,0+0,1 centner/hectare. The
operational stock is calculated in 670 kg, the volume of possible preparations in 340 kg (Table).

In Mountains Buyratau Thymus marschallianus grows on steppe and meadow and steppe sites, and
forms independent thickets on slopes of hills, on stony sites, in meadow and shrubby and the new river
thickets.

It forms herba varia — thyme (Thymus marschallianus — Herba varia) communities. The general pro-
jective covering of herbage of 4045 %, a projective covering of Thymus marschallianus has made 19-20 %
of them. Aspect of vegetation is motley. Thymus marschallianus is dominant in community, co-dominant is
Festuca valisiaca. The productivity of a grass has averaged 98,2+8,3 of kg/hectare. The operational stock on
the area of 31,4 hectares has made 30,8 tons, the volume of annual possible collecting — 12,3 tons (Table).

Thus, the set the area of thickets of thyme of Marshall at the territory of the Karaganda region is esti-
mated at 85,8 hectares, an operational stock is 40,6 tons, the volume of possible annual collecting raw mate-
rials is 17,52 tons. It is possible to conduct collecting raw materials on the 1st site 1 time in 3 years.

Researches have been executed within the project of PTW «Molecular Systematization of Endemic, Ra-
re and Practical-Valuable Species of Plants of the Western, Central and East Kazakhstany (2015-2017).
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Opransik Kazakcran aymarbinaa Thymus marschallianus ecimaikrepinin
pecypcTapbiH 3epTTey

Maxkanana Kaparanns! oO6IbICEIHBIH ayMarbiHa Mapiramt xke0ipmeOiHiH TapaTybl MeH IIUKi3aThl TalgaH kL.
XKebipiemn eciMairi kedipuienti, TOOBUIFBI-KEOIPLUIONTI, SPTYPIIIIONTI-KYIABIIYIAi-KebipienTi, OyTak-
TBI-9PTYPIIILIONTI-KeOIPIIONTi, aCTHIKTYKbIMAACTBI-SPTYPIIIILONTI-KeOIpIIOnTi, SpTYpIiLIenTi-KeoipmenTi
KaybIMJIaCTBIKTApbIHAA ©CETIHAIrl aHblKTanasl. Typ, omerre, OynakTap OOWBIMEH, INANFBIHAAPAA, Tay
Oerkeiinepinne, Torail errepinae eceni. JKeGipiien mnomyssUMsACHIHBIH YJbITay Taynapbl, Kapkapaisl
TayJiapsl, Byiipatay taynapeina tipkenareH. Kaparauasl o0ibIchIHIaFsl Mapinain sxe0ipiie6i KonachbIHbIH
LINKI3aT BIKTUMAJIBUIBIFBI 85,8 ra, sKcIuTyaTtauusuiblk Kopsl 40,6 T, IIMKI3aTTHIH KUHAYABIH KBUIIBIK KUHAY
xeseMi 17,52 T Garamanbin oTelp. BipiHmI ydackemeri IIHMKI3aTTHI XKHHAY YII JKbUIIa Oip per Kyprisimyi
MYMKIiH.

Kinm co30ep: Thymus marschallianus, ecimaik mmkizaTel, pecypcrap, Optanslk Kasakcran, mopimik
ecimMIiKTep.

A.M. Axmeranmumosa, [1.3. Opazbaesa, M.IO. Ummypatoa, C.A. Bacenko, K. ['moBHsK

N3yuenne pacrurejbHbIX pecypcoB Thymus marschallianus
Ha Tepputopun LlenTpanbHoro Kazaxcrana

B cratbe npoBezneH aHanu3 pacnpoCTpaHEHUs U CHIPHEBBIX 3al1aCOB TPABbl TUMbsHA MapIiania Ha TeppUTO-
pun Kaparananackoil oOmactu. BrisBieHO, 9TO THMBSH OOHTaeT B COCTaBE THUMBSHOBBIX, TAaBOJIOBO-
THUMBSIHOBBIX, Pa3HOTPaBHO-JIa0a3HUKOBO-THMBSIHOBBIX, KYCTapHHKOBO-Pa3HOTPABHO-THMBSIHOBBIX, 3JIAKOBO-
Pa3HOTPAaBHO-THMbSIHOBBIX M Pa3HOTPABHO-THMBSHOBBIX cOo0OIIecTBaX. Bua 0OBIYHO MPOMU3PACTAET MO CKIIO-
HaM COIOK, BJOJb POAHHUKOB, Ha JIyraxX, B MEKCOMOYHBIX MOHMKEHUSAX, 10 OITYIIKAaM KOJIKOBBIX JIECOB, B 3a-
pocisix KyctapHUKOB. OTMedeHBI NOMyJIALUNA TUMbsHA B ropax Yueltay, Kapkapans, byiipatay. CoBokymn-
HOCTh IUIOIIaAed 3apociell TUMbsHa Mapmamia Ha Tepputopun KaparannmHckoil obnacTH OljeHEHa B
85,8 ra, skcruryatanmoHHblii 3amac — 40,6 TOHHBI, 00bEM BO3MOXKHOTO €XKETOAHOTO cOOpa CBHIPhS —
17,52 tornsr. COop chIpbs Ha 1-M ydacTKke MOXKHO BecTH 1 pa3 B 3 roza.

Knioueswie cnosa: Thymus marschallianus, pacturensaoe ceipbe, pecypcbl, Llenrpanssnii Kasaxcran, nexap-
CTBECHHBIC PACTCHHUSI.
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Assessment of success of introduction of wood and shrubby plants
in the conditions of the Zhezkazgan industrial region

At the article experience of introduction of woody plants in the Central Kazakhstan is analyzed. Modification
of introduction division of the region and classification of groups of ecological plasticity of species of intro-
duced species in the region is offered. The validity and efficiency of these developments is confirmed with
the analysis of use of plants in green construction of the Central Kazakhstan. The principles of introduction
mobilization of plants to the Central Kazakhstan are developed. Following the results of researches all trees
have been broken into 4 categories: 1 — very perspective plants which can be applied widely in mass garden-
ing of settlements of the Zhezkazgan region; 2 — perspective species which can be used for landing by the
square and when gardening a park zone; 3 — unpromising species, suitable for creation of separate composi-
tions and in private gardening; 4 — not perspective species demanding careful leaving and suitable only in
private gardening and green construction.

Keywords: success of introduction, wood and shrubby plants, introduction, Zhezkazgan.

Introduction

Economic human activity is resulted by change of a microclimate of the cities. The industrial enterpris-
es and housing estates united by the territory of the city promote increase in average annual and average dai-
ly temperatures of a ground layer of air, its faster warming up in comparison with surrounding areas. It is
possible to soften a city microclimate by gardening of territories. So, the landings of plants located along fa-
cades of buildings and shading them reduce a high temperature of walls and surface by 22-35 % (7-13 °C).
Air temperature over a lawn is 4 °C lower, than over asphalt covering of the sidewalk. Green plantings exert
the softening impact on summer temperature condition on the next (within 100 m) to the territory of the city.
It is found out that in a radius up to 100 m near the green massif air temperature is 1-1,5 °C lower, than on
the others from the massif open places. It occurs owing to the increased circulation of air masses near green
plantings. Warmer air in the open in solar territory rises up and on his place arrives colder of the neighboring
green massifs.

Except protection against direct sunshine, green plantings exert a great influence on improvement of the
radiation mode in the city. At the same time in actual practice a city environment only green massifs, consid-
erable on the area, exert noticeable impact on a microclimate (including on the thermal mode) to the territory
[1-4]. The Zhezkazgan region is located in the difficult climatic zone [5] which is characterized by high
summer temperatures and deficiency of rainfall and also low winter temperatures with insignificant snow
cover. Therefore important aspect is selection of plants for gardening, capable to maintain, both summer, and
winter conditions.

Generalization of results the introduction researches of plants in the Central Kazakhstan has shown
need of carrying out the preliminary area logy analysis of efficiency of donor regions of a look for attraction
in culture in the Central Kazakhstan.

Research aim is to carry out assessment of an introduction of wood and shrubby plants for the
Zhezkazgan industrial region.

Methodology

It is shown that in the Zhezkazgan region are most perspective a xerophytes and meso-xerophytes natu-
ral flora of Kazakhstan [6], that is attraction of those plants which grow in areas with similar geographical
and climatic properties. Not absolutely the method of the choice of regions of donors for attraction of plants
by the principle of climatic analogs works. So, according to this method, as successful group for an introduc-
tion North American and Central Asian types have to act. However, North American plants are in
Zhezkazgan rather winter-hardy (the parameter regulated by the introduction forecast), but not rather
drought-resistant. On the contrary, xerophytes and meso-xerophytes of the Central Asia successfully cope in
the Central Kazakhstan with summer ecological stresses, but freeze slightly at winters [7—-10].
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The method of the choice of regions of donors for attraction of plants by the principle of climatic ana-
logs works not absolutely. So, according to this method, as successful group for an introduction North Amer-
ican and Central Asian species have to act. However, North American plants are in Zhezkazgan rather win-
ter-hardy (the parameter regulated by the introduction forecast), but not rather drought-resistant. On the con-
trary, xerophytes and meso-xerophytes of the Central Asia successfully cope in the Central Kazakhstan with
summer ecological stresses, but freeze slightly at winters [7—10].

Features of climate show that the northern desert zone of the Central Kazakhstan (The Zhezkazgan in-
dustrial region) has practically no climatic analogs outside Kazakhstan. Therefore effectively to apply a
method the cultural areas, that is to analyze experience of an introduction of wood and shrubby plants in
more arid and more northern conditions.

By interpolation the behavior of species for Zhezkazgan’s conditions which characteristics are interme-
diate between earlier studied [11] is predicted. Thereby, the interpolation forecast considers ecological ability
of adaptation of species, if the species is viable in two points of a cultivating area differing from each other
in intensity of the natural factors limiting its activity, then it will be viable in any third point of this region
which ecological characteristics are intermediate concerning two starting points of cultivating area. Interpo-
lation «pointed» forecasting is based on comparison of quantitative characteristics of the leading limiting
factors (the minimum temperatures, the maximum temperatures, quantity of an atmospheric precipitation,
etc.) in the compared geographical points of cultivating area.

Along with «pointed» interpolation forecasting, system and ecological approach to an introduction of
plants assumes also «zone» forecasting on the basis of ranging of quality of the environment.

Results and discussion

For forecasting of success of an introduction of wood and shrubby plants in the conditions of the
Zhezkazgan region experience in green construction in the following settlements has been analyzed:
Bakanas — Zhezkazgan — Zhairem — Ekibastuz — Karaganda.

By results the introduction tests in these settlements 73 species of trees have been recommended. In-
cluding in Bakanas 25 species, in Zhezkazgan — 26 species, in Zhairem — 17 species, Ekibastuz — 15 spe-
cies are recommended, to Karaganda — 63 species. From the provided data it is obvious that recommenda-
tions to green construction temporary the introduction point is more limited, than the recommendations of
the botanical gardens which are settling down in the same introduction zone as a temporary point. In the cen-
tral introduction area of Zhairem 65 % of number of species of the trees recommended by the Zhezkazgan
botanical garden are recommended. We will consider distribution of the recommended species of trees on
introduction zones of the Central Kazakhstan (Table 1). 15 species are recommended for all three introduc-
tion zones. The ecological plasticity of these species covers all variety of conditions of the habitat in the ana-
lyzed ecological range, and therefore they can be defined as the «fully-spectral» (FS).

Table 1
Number and ecological plasticity of species of the trees recommended introduction points for use in gardening

. .. Introduction zones of the Central Kazakhstan Total species in
Group of ecological plasticity .
in the Central Kazakhstan Southern Central Northern group of e‘ccl)loglcal
Bakanas |Zhezkazgan| Zhairem | Ekibastuz |Karaganda plasticity

15 15 10 9 15 15
Fully-spectral (FS) 100,0 100,0 66,7 60,0 100,0 100,0
FS by temperature regime, it is lim- 4 = 0 2 4 4
ited to deficiency of moisture (LDM) 100,0 0,0 0,0 50,0 100,0 100,0

6 - - - - 6
Southern (S) 100,0 0.0 0.0 0,0 0.0 100,0

— 4 _ _ _ 4
Central (C) 0,0 100,0 0.0 0,0 0.0 100,0

- 7 7 3 7 7
Southern-Central (SC) 0.0 100,0 1000 | 429 100,0 100,0

— — — 2 37 37
Northern (N) 0.0 0.0 0.0 27 100,0 100,0
Total: 25 26 17 15 63 73
Share from the? tOtE(l)l number of spe- 342 35.6 733 20,5 86.3 100,0
cies of the region, %
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4 species are recommended also in the southern, and northern zones, but not recommended for the cen-
tral area. Such species can be considered as it is fully-spectral on adaptation to factors of temperature condi-
tion. The insufficient efficiency of their adaptation in Zhezkazgan can be defined by limitation of natural
moisture providing (NMP=0,3). Insufficient success of an introduction of species in Zhezkazgan has deter-
mined ignoring by them to the settlement of Zhairem. If this logic is right, then the analyzed species should
be considered as full-spectral on temperature condition, but «limited by deficiency of moisture security»
(LDM).

6 species are recommended only in Bakanas, and therefore their ecological specialization in the Central
Kazakhstan «southern» (S). Such species correspond to the 3rd category of winter hardiness of A. Reder.
«FS» and «LDM» ignore differentiation of the environment on the 3rd and 2nd categories of conditions of a
re-wintering of A. Reder. The discussed species on expected resettlement of A. Reder are lower and lower,
are characterized by the 2nd category of winter hardiness.

4 species are recommended only for the central introduction area of the region. We will define such
species as «centraly» (C). They correspond to the 2nd category of winter hardiness of A. Reder with an addi-
tional condition of level of the State Customs Committee lower than 0,8.

7 species are recommended both in central and in northern introduction zones of the Central Kazakh-
stan. Therefore they can be defined as «North-Central» (NC).

The maximum number of species (37), are recommended only for a northern introduction zone of the
Central Kazakhstan. Their specificity are higher insistence to atmospheric moisture providing, than it takes
place in the southern and central areas.

The groups of ecological plasticity or group of the recommended cultivation area of species of trees al-
located for the Central Kazakhstan are the bright evidence of limitation of climatic one-factorial models of
introduction division into districts. Where division into districts on gradation of an average long-term annual
minimum of temperature marks out only two gradation of conditions of the habitat and, respectively, poten-
tially only two categories of ecological plasticity of plants, at trees are implemented six categories of ecolog-
ical plasticity. Two of such categories («FS» with «kLDM») «ignore» inter zonal boundary of A. Reder [12]
of an average long-term annual minimum of temperature — 35 °C. («S», «C», «N») this ecological boundary
is essential to other 4 groups of «ecological plasticity», but can be complemented with special gradation of
other climatic indicators («C», «N»).

Having differentiated groups of ecological plasticity of species of trees in the Central Kazakhstan it is
possible to return to a question of formation of the recommendation temporary introduction points. In rec-
ommendations for Ekibastuz «FS» — 9 species, «LDM» — 2 species, «SC» — 7 species and «C» only one
species. It is obvious that at short-term the introduction tests for a quality assurance of recommendations,
they joined mainly, views with broad ecological plasticity. In the reviewed example of the Ekibastuz city it
makes 93,3 %. In recommendations for Zhairem widely — plastic species make 100,0 %.

In a northern introduction zone less than 24 % of number of species of the trees which were recom-
mended for Karaganda, also are recommended for Ekibastuz. Most likely, it has been connected with the fact
that introduction tests of plants in Zhairem and Ekibastuz have been begun after publication of recommenda-
tions for Zhezkazgan and Karaganda therefore long-term experience has been insufficiently considered when
were gardening these settlements.

According to the preliminary analysis for Zhezkazgan region among the recommended species prevail
Asian and Eurasian (60,2 %), and 68,2 % from them have the Kazakhstan elements of area. About a quarter
(26,0 %) among the recommended species of trees are made by natives of North America. Rub above the
discussed areal groups completely provide with species four groups of ecological plasticity in general in the
Central Kazakhstan («FSy», «KLDM», «S» and «C»). At «FS» species prevail North American (46,7 %) and
Eurasian (40,0 %), in «KLDM», «S» and «NC» groups — the Eurasian species are absent. In the LDM group
there is a parity of Asian and North American species. In groups «S» and «NC» Asian species prevail.

Groups of ecological plasticity of «NC» differ in special areal characteristics of species and «C». In the
NC group the Eurasian species (71,4 %) in the presence of Asian and European prevail (on 14,3 %). All
types of this group of ecological plasticity have the Kazakhstan elements of areas. At the types recommended
only for a northern introduction zone of the Central Kazakhstan («C») Asians (37,9 %) dominate. They are
followed by North Americans (21,6 %), Afro-Asian and Europeans (on 16,2 %). Besides, in this group are
reckoned with Afro-Asian (5,4 %) and Afro-European (2,7 %) areas.

The similar preliminary analysis for attraction is carried out to an introduction also by species of bushes
(Table 2).
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Table 2
Number and ecological plasticity of bushes species recommended for gardening
. . Introduction zones of the Central Kazakhstan Total species in
Group of ecological plasticity in the .
Central Kazakhstan Southern Central Northern group of e'C(')loglcal
Bakanas |Zhezkazgan| Zhairem | Ekibastuz | Karaganda plasticity

15 15 13 11 15 15
Fully-spectral (FS) 1000 | 1000 | 867 | 733 | 100,0 100,0
FS by temperature regime, it is lim- 4 = — 1 4 4
ited to deficiency of moisture (LDM) 100,0 0,0 0,0 25,0 100,0 100,0

7 - — - - 7
Southern (S) 100,0 0,0 0,0 0,0 0,0 100,0

4 3 2 — — 4
Central (C) 1000 | 750 25,0 0,0 0,0 100,0

— 25 15 — — 30
Southern-Central (SC) 0.0 833 50.0 0.0 0.0 100.0

- 30 18 5 2 30
Northern (N) 0,0 1000 | 1600 | 167 3,3 100,0
Total: = = _= 14 BRI _56

otk 0,0 0,0 0,0 25,0 191,0 100,0

Share from the? total number of spe- 30 73 48 31 03 146
cies of the region,%
Fully-spectral (FS) 20,5 50,0 329 21,2 67,1 100,0

For only 4 regions 146 species of bushes, including Bakanas — 30, Zhezkazgan — 73, Zhairem — 48,
Ekibastuz — 31, Karaganda — 98 species are recommended. For bushes the same are characteristic, as of
trees of group of ecological plasticity in the region («FS», «kLDM», «S», «C», «NC», «N») and one more
additional group. Her feature is that the types making it are recommended both for southern, and for central
the introduction zones of the Central Kazakhstan. Thereby, according to characteristics of an average long-
term annual minimum of air temperature the group represents a complex of the 3rd and 2nd categories of
winter hardiness of A. Reder. We will define this group of ecological plasticity as «central southern» (CS).

According to characteristics of areas recommended to the Central Kazakhstan of bushes the common
and distinctive features concerning trees reckon. As well as among the recommended trees, among the rec-
ommended bushes species of Asian, Eurasian origin (70,6 %) prevail, and the share among them of species
with the Kazakhstan elements of an area is high (59,9 %). The share of North American species among
bushes (18,9 %) is lower, than among trees.

Bushes have much less also a role of North American species in formation of groups of broad ecologi-
cal plasticity. It is rather essential (50 %) only in the LDM group. In other groups of broad ecological plastic-
ity («SC» and «N») the priority belongs to Asian species (75 % and 60 % respectively). In group it is fully-
spectral species («FS») Eurasian (33,3 %), Asians (26,7 %), Europeans and North Americans are presented
(on 20 %). As well as at trees, at bushes the maximum variety the areas characteristics are peculiar to group
of ecological plasticity «C».

At high similarity of structure of groups of ecological plasticity of introduced species in the Central Ka-
zakhstan, areas components of such groups for trees and bushes significantly differ, excepting domination of
species with an Asian area.

90 species of wood plants in the territory of Zhezkazgan botanical garden have been analyzed
(see Fig.).

Following the results of researches all trees have been broken into 4 categories:

1 — very perspective plants which can be applied widely in mass gardening of settlements of
Zhezkazgan region;

2 — perspective, that is species which can be used for landing by the square and when gardening a park
zone;

3 — unpromising, suitable for creation of separate compositions and in private gardening;

4 — not perspective, that is the species demanding careful leaving and suitable only in private garden-
ing and green construction.
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1 — very perspective species; 2 — perspective species; 3 — unpromising species; 4 — not perspective species
Figure. Ranking specis by degree of perspectivity in the condition of Zhezkazgan region

To the first category 27 species of trees, have been carried to the second and third — on 28 species, to
the fourth — 7 species.

Conclusion

Experience of plants introduction in the Central Kazakhstan is analyzed. Modification of introduction
division into districts of the region and classification of groups of ecological plasticity of species of intro-
duced species in the region is offered. The validity and efficiency of these developments is confirmed with

the analysis of use of plants in green construction of the Central Kazakhstan. The principles of introduction
mobilization of plants to the Central Kazakhstan are developed.
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7Ke3Ka3raH eHAIpPICTIK aiMarbIHAAFbI OYTAJIbI-aFAIITHI 6CIMIIKTEP
HHTPOAYKUMSACHIHBIH THIMIALTIriH 0aFajay

Makainana Opransik Kasakcranaarsl HHTPOAYKIHS ToXxKiprOeci xKaH-KaKThl Oarayianibl. benrineHren afimak
HHTPOIYKIUACBHIHBIH MOAM(DUKALMACH KOHE aifiMaKTarbl TYpPJIEPIiH OSKOJNOTHSIBIK CHIATTAaFbl KJIACCH-
(bUKaUSIBIK TONTAphl YCBIHBULABL Tanmay HOTIKeENepiHiH Herizgimiri men Tuimainiri Opramsik Kazak-
CTaHAAFBl JKACBUI OCIMAIKTEp KYpBUIbICBIHIA TNaiigananeuiblln, pactanael. Oprtanbik  Kasakcranpa
OCIMIIKTEpi MHTPOAYKLMSIBIK MOOHIM3AIMSIIAY TCiIAepi a3ipieH/i. 3epTTey KOPBITBIHABICH OOMbIHIIA
GapibIK aramrekTecTep 4 TomKa kikrenni: 1) XKeskasraH eHIpiHIH e/l MEKEeHIEpiH jKalmai KeTalgaHIbIpy
caJachlHa KeHiHeH KoJimaHyra OOJaThIH ©Te NMEepCIEeKTHBAIBIK OCIMIIKTep; 2) casiOaK OTHIPFBI3yFa XKOHE
KerajJJIaH/pIpyFra naiinananyra G0JaThlH IEPCICKTUBANIBIK TYpJiep; 3) a3 NEePCICKTUBABIK, KEKE ©CIMAIKTEp
KOMIIO3MIMSIIAPbl MEH KOTaJJaH/bIpy XKacay YIIiH )KapaMabl TYpJep; 4) Tek jkeke Oay-0akiua jxoHe )Kachll
KYPBUIBICTA JKapaMbl, aca KYTIM/Ii KaXeT eTeTiH, O0oJamarsl >KOK 0CIMIIKTep TOOHI.

Kinm ce30ep: nHTpOAYKIMS THIMILIITI, OyTanbl-araiThl ©CiMAIKTep, HHTPOAYyKLus, JKe3kaszraH oHipi.

I".T. Makcyr6exoBa, M.K. AxmaroB

OueHka yCnemHOCTH MHTPOAYKIUH IPEBECHO-KYCTAPHUKOBBIX PaCTeHHi
B ycJoBHsIX 7Ke3Ka3ranCKoOro NpoMbIIIJIEHHOT0 PernoHa

B craTtpe npoananm3upoBaH ONBIT HHTpOAYKIMH pacTeHui B Llentpansaom Kaszaxcrane. IpemioxeHs! Mo-
JudUKanUs MHTPOAYKIHOHHOTO PalfOHMPOBAaHMS PErnoHa M KIacCU(HKAIMS TPYII SKOJOTHYECKON IIIa-
CTUYHOCTH BHJIOB MHTPOAYLEHTOB B perroHe. OG0CHOBaHHOCTh M 3()(EKTUBHOCTh ITHUX Pa3pabOTOK MOA-
TBEP>KAEHBI aHAJIM30M HCIIOIb30BAHHS PACTEHMH B 3eJIeHOM cTpouTenscTBe LlenTpanbHoro Kaszaxcrana. Pas-
paboTaHbl NIPUHLUUIBI UHTPOAYKIMOHHOW MoOmnu3anuu pactenuil B Llentpaneubiii Kazaxcran. Ilo ntoram
HCCIIeI0BaHUN BCe epeBbst ObUIM pa3OuThl Ha 4 KaTeropuu: | — BechMa NMEPCIEKTUBHBIC PACTEHUS, KOTOPBIE
MOKHO ITMPOKO MPUMEHATh B MACCOBOM O3€JICHEHHM HACENEHHBIX MyHKTOB JKe3Ka3raHcKoro pernoHa; 2 —
TIePCTICKTUBHEIE BHUJIBI, KOTOPBIE MOXKHO HCIOJIB30BaTh U HOCAIKH CKBEPOB U IIPH O3EJICHEHHH MapKOBOH
30HBI; 3 — MaJIONICPCIICKTUBHEIE, IPUTOAHBIE JUIS CO3JaHMs OTJCIbHBIX KOMIIO3UIUHA U B YaCTHOM O3eJIeHe-
HUM; 4 — HENepCHeKTUBHBIE, TPEOYIOIIIe TIIATeIFHOTO0 YX0a U IIPUTOAHBIE TOIBKO B YACTHOM CaI0BOJICTBE
1 3€JICHOM CTPOUTEIIBCTBE.

Knioueswie cnoga: yCrnemHoCTs MHTPOAYKIUH, JPEBECHO-KYCTAPHUKOBBIE PACTEHHs, MHTPOAYKIHs, JKe3kas-
TaH.

References

1 Besschetnov, P.P., & Golochapov, G.B. (1988). Sadovo-parkovoe stroitelstvo Kazakhstana. Spravochnik [Gardening and
park building of Kazakstan. Reference book]. Alma-Ata [in Russian].

2 Landshaftnoe i biolohicheskoe rasnoobrazie Respubliki Kazakhstan. Informatsionno-analiticheskii obzor Prohrammy
razvitila OON [Landscape and biological diversity of Republic. Informative and analytical review of the Program of Development of
the UN]. (2005). Terra — Terra. Almaty [in Russian].

3 Assortiment dekorativnykh rastenii dlia ozeleneniia Dzhezkazhanskoho promyshlennoho rehiona [Assortment of decorative
plants for green building of Zhezkazgan industrial region]. (1974). Alma-Ata [in Russian].

4 Kulagin, E.S., & Knorre, G.M. (1963). Resultaty introduktsii drevesnykh i kustarnikovykh rastenii [The results of introduc-
tion of woody and shrubs plants]. Trudy Instituta Botaniki Akademii Nauk KazSSR — Works of Institute of botany of Academy of
Science of KazSSR, 14, 3-35 [in Russian].

5 Nauchno-prikladnoi spravochnik po klimatu SSSR. Vyp. 18. Kazakhskaia SSR [Scientific and applied reference book on cli-
mate of the USSR. Vol. 18. Kazakh SSR]. (1989). (Books 1-2). Leningrad: Hidrometeoizdat [in Russian].

6 Rasteniia prirodnoi flory Kazakhstana v introduktsii [The plants of natural flora of Kazakhstan in introduction]. (1993). Al-
maty [in Russian].

7 Shatalina, V.F. (1981). Introduktsiia drevesnykh rastenii v Tsentralnom Kazakhstane [Introduction of woody plants in the
Central Kazkahstan]. Alma-Ata: Nauka [in Russian].

8 Dekorativnye rasteniia otkrytoho i zakrytoho grunta [Decorative plants of open and closed soil]. (1985). Kiev: Naukova
dumka [in Russian].

9  Assortiment dekorativnykh rastenii dlia ozeleneniia poselka Zhairem Dzhezkazhanskoi oblasti [Assortment of decorative
plants for green building of Zhairem country of Zhezkazgan region]. (1990). Dzhezkazgan [in Russian].

Cepusa «brnonorusa. MeguunHa. Neorpacpus». Ne 4(88)/2017 19



G.T. Maksutbekova, M.K. Akhmatov

10 Assortiment drevesnykh rastenii i ikh vyraschivanie v pitomnikakh dlia ozeleneniia Ekibastuzskoho promyshlennoho rehiona
[Assortment of decorative plants and their cultivation in nurseries for gardening of the Ekibastuz industrial region]. (1986). Kara-

ganda [in Russian].
11 Baitulin, 1.O., Proskurjakov, M.A., & Chekalin, S.V. (1992). Systemno-ekolohicheskii podkhod k introduktsii rastenii v
Kazakhstane [System and ecological approach to an introduction of plants in Kazakhstan]. (Part 1). Alma-Ata [in Russian].

12 Rehder, A. (1949). Manual of cultivated trees and shrubs hardy in North America. New York.

20 BecTHuk KaparaHauHckoro yHvusepcuTeTa



VK 582.734.3

A.C. EaXTayHOBal, b. ECKMaHOBz, JK.K. Kanararos'

! DKemwicyckuii zocydapemeennviii ynugepcumem um. M. Kancyzyposa, Tandvikopean, Kazaxcman;
ZHHcmumym obwei eenemuku u yumonoeuu KH MOH PK, Anmamwi, Kazaxcman
(E-mail: bahtaulova@mail.ru)

MoJiekyJISIpHO-TeHEeTHYECKHUI aHAJN3 Pa3HO00pa3usl JUKOW s10J10HU
(Malus sieversii Ledeb. M. Roem.) ¢ nomombio JIHK-mapkepoB

Malus sieversii 3anuMaeT ocoboe MecTO B UHCIE IIEHHBIX pacTHTENBbHBIX BUIOB JKoHrap-Amarayckoro
TOCYapCTBEHHOTO HAIMOHAIBHOrO mpHupoxHoro mapka. Ona Qopmupyer 3nauurensHble (1,05 % or
IUTONIAZM TapKa) MAcCUBBI JUKOIUIOAOBBIX HacakIeHUH. JIi coxpaHeHMs SIONOHEBBIX JIECOB IPOBEIEHBI
UCCIICZIOBAaHUSI COBPEMEHHOI'O COCTOSHMS HACa)XACHUH TIeHeTHMYeCKuXx pesepBatoB s0nonu CuBepca Ha
TEPPUTOPHHU MAPKA, CO3JAHbI JU3aifH U CHHTE3 NpaiiMepoB Ul MOJICKYIAPHO-TeHETHYECKOr0 aHaIN3a, JJaHa
rereTnyeckas xapaxkrepuctuka oopasunos JJHK ¢ momompio ISSR-MapkepoB, BEINOIHEH aHANHU3 U HHTEPIIpe-
TalKs Pe3yJIbTaTOB MOJICKYJISPHO-TEHETHYECKOTO UCCIIeIOBaHUA. MOJIEKyIIPHO-TeHeTHYECKHIl aHaJIN3 pa3-
HOOOpa3us JUKOH SI0JTOHU 00ECTICUUT OCHOBY JUISl yCTOMYHMBOTO Pa3BUTHS €CTECTBEHHBIX IOITYIIALUH I0I0HN
CuBepca IyTeM BBIPAIIMBAHNS F€HETHUECKH OAHOPOIHOTO ITOCAJOYHOT0 MaTepuaia. MccinenqoBanus Hampas-
JIeHB! Ha COXPAaHEHHE YHUKAJIBHOTO IeHO(OH/a sIOJIOHEBEIX JIECOB UIS CENEKIMN M BOCCTAHOBJICHHS KyIb-
TYPHBIX COPTOB.

Knioueswvie cnosa: si6nons Cusepca, NOMyJsIIus, COXpaHEHHe, TeHeTHYeCcKui pesepsat, ISSR-mapkep, morne-
KyJIIPHO-TEHETUYECKHI aHAIIH3.

AxmyanvHocno

N3BecTHO, 9TO OpUTHHAIBHBIC TUKHE TIPEIKN COBPEMEHHBIX SI01I0HE (Malus sieversii Ledeb. M. Roem.)
MPOM3pPAcTaloT B ycioBusX 3amnumiickoro Anaray, /xynrapckoro Anatay, TapOaratas, Caifpam-Yrama u
Kaparay. Taxxe nukopactyuiie ¢popmsl ss610Hn CuBepca npouspactatoT B CHHBIBSHCKON npoBuHINK Ku-
tast. CoBpeMeHHBIN MHTepec K si0mone CuBepca BBI3BAH TEM, YTO IOYTH BCE COPTa COBPEMEHHBIX SIOJIOHB
UMEIOT T'eTePOKIIOHATBHOE IIPOUCXOKICHNUE U SBJISIIOTCS BOCIPUMMYHMBBIMU K OOJIE3HSIM, XapaKTepU3YIOTCs
HU3KOH YCTOWYMBOCTBIO K BPEAUTEISIM.

VYPpoBeHb T€HETHUYECKOTO MOIMMOp(H3Ma KaK MPUPOAHBIX IOMYJSANNH, TaK W KYJIbTYPHBIX PAacTCHHI
Hanboiree 3¢ dexkTuBHO onpeaensercs ¢ nmomompio JJHK-MapkepoB. Kpome 3T0r0, MOJNEKYISIpHBIE MapKEPHI
MPUMEHSIOTCA JUIsl UCCIEA0BAaHUS MIPOUCXOKICHHS, TOMECTUKALMN BHJOB M UX MOCJIEAYIOMEN MUTpaIVH,
NOJTy4eHus] HHpOpMaK M0 (PUIOTCHETHYECKUM B3aMMOOTHOILICHUSAM MEXIY BUIAMU, a TAKXKe AJIS Teorpa-
(buuecKoil ToKann3ayy NOMyJISINH, UMEIONINX pa3HOe TeHETHYECKOe MTPOUCXOXKACHHE. [ n3ydeHus cBs-
3ell MEeXAy TaKCOHAMHU PACTEHUI YacTO HMCIIONB3YeTCsl aHANM3 MOTUMOp(H3Ma HYKICOTHIHBIX MOCIEeI0Ba-
TENBbHOCTEH YHUKANBbHBIX TCHOB, TAKHX Kak pruOocoMaibHble TpaHCcKpuOupyemsie creiicepst ITS-1 u ITS-2,
crelicepbl XJIOPOIUIACTHOTO reHoMa M T.1. OJHAaKO 3TH AaHHBIE HE BCErAa MOXKHO JKCTPAIOIMpOBaTh Ha
SBOJIIOIIMIO T€HOMa B LIEJIOM, IOCKOJBbKY pa3jIMYHbIE JIOKYChl I'€HOMa 3BOJIIOLIMOHUPYIOT C Pa3HOH CKO-
pocthio. [IpuMeHeHne HEUTpaNbHBIX MOJIEKYJSPHBIX MapkepoB, Takux kak ISSR (Inter-Simple Sequence
Repeat), cpaBHUTEIBHO PaBHOMEPHO PACIPEEICHHBIX 110 PACTUTEIBHOMY I'€HOMY, II03BOJISIET OAHOBPEMEH-
HO OIIPEJENIUTh U3MEHUMBOCTD II0 TPYIIE HE CBSI3aHHBIX MEXIy COOOM JIOKYCOB, YTO OCOOEHHO IIEHHO AJIs
COXpaHEHUS U MCIOJIb30BaHUA TeHeThdeckux pecypcoB [1-3]. Takas undopmanust JaeT BO3MOKHOCTD OlLie-
HUTh TEHETHYECKUU Ipeiid, NPOUCXOAALIINNA B SKOCUCTEMAX, a Takke 3PPEKTUBHO MPOBOAUTH MOHUTOPHHT
HOIYJISIIMN PEAKUX M NCUE3AI0IIKUX BUOB PACTEHUIl, HAXOSIIUXCS Ha OXPaHIEMbIX TEPPUTOPUSIX.

U3BectHO, uTo B Kaszaxcrane 3a mocnenHue IMOJIBEKA IUIOMIAAb AHWKOIUIOAOBBIX JIECOB COKpaTHUiach
npumepHo Ha 60—70 %. KynbsrypHbie cansl B crpanax EBpomnsl, CILIA, A3un MHOTOKpaTHO 00pabaTbIBatoTCs
oT BpeauTeneil u Oone3Hel B TeueHue roxa. [locienHee cBs3aHO ¢ T€M, YTO y KYJIBTYPHBIX COPTOB SI0JIOHB
OTCYTCTBYET WJIM OCJIa0JieHa YCTOHYMBOCTh K BPEAMUTEIISIM, IIOBPEKAAIOIIMM JIMCThS U IUIOABI, a TAKXKE BO3-
OynuTensiM, BBI3BIBAIOLIMM T'pUOHBIE, OaKTepUalbHBIC U BUPYCHBIE Oone3HH. B cBs3u ¢ 3TUM HE0OXoAMMO
MPOBECTH IIMPOKOMACIITAOHBIE HCCIEAOBAHHS IO OLEHKE MOP(OIOrHUEeCKUX MPU3HAKOB U MOMOJIOTHYE-
CKUX XapaKTEPUCTUK C NapajlIe/IbHBIM IIPOBEIEHUEM MOJIEKYJIIPHO-TE€HETUUECKO! TacOpTU3alMU, OCyllie-
CTBIISIEMOH mocpeAcTBOM uccienoanus nomumopousma JJHK cenextupyembix 1 BeIAeNEHHBIX (GOPM U3 TU-
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KOIUTOJIOBBIX JiecoB Malus sieversii. Ilpu 3ToM Ba)KHO MpOBeIEHHE OLCHKH UCXOIHBIX (JOPM BBOAMMBIX B
KYABTYPY in Vitro U ©X pereHeprupOBaHHBIX KIOHOB [4—6].

Jlvikue BUabI sIOOHH, HECYIHe TeHbl YCTOMYMBOCTH K CTpeccaM abMOTHYECKOro U OMOTHYECKOTO Xa-
pakTepa, MIMPOKO HCHOIB3YIOTCS MPH CO3JAaHMM MCXOAHOTO MaTepuaiia JUis HOBBIX coproB. Ilo MHeHuio
YYEHBIX [7], T€HOM pacTeHHH, BETETATUBHO Pa3MHOXAEMBIX YEJIOBEKOM B TeUEHHE JIUTEIHOTO BPEMEHU U
BHOBB CKPEIIIMBAEMBIX MEXIY COOOH, MPEACTaBISAET CIOKHYIO T€TEPO3UTOTHYIO CTPYKTYPY.

MounekynsspHOEe MapKUPOBAHKME HAXOJUT MITUPOKOE MPUMEHECHUE B PA3IMYHBIX 00JACTSIX, TIO3BOJISIOIINX
OLIEHUTH COCTOSIHUE TCHETUYECKUX PECYpPCOB MOMYJSLUH Pa3IMUHBIX BHIIOB, OCYIIECTBUTH OOECIIEUEHHUE B
XO07Ie IPOBEJICHHS CENICKIIOHHBIX MPOrpaMM, IPOBECTH aHATN3 00BEKTOB CEMEHHOTO (hOH IA.

IIpumenenue TP anammza (PCR — polymerase chain reaction) mofpazyMeBaeT HCIOIL30BaHUE TEP-
moctabmibHO¥ JIHK monmmepaser mins ammmndukanuu in vitro OTIACIBHBIX CHEIM(PHUECKUX TOCIIEI0Ba-
TeapHOocTel min jokycoB JIHK ¢ mpuMeHeHHeM CllydalHBIX WK crielu(UISCKUX MpalMepoB (OJHMIOHYK-
JEOTHTHBIX TIOCNIE0BaTeIbHOCTEH). AMIUTM(MUIIPOBaHHBIE (PArMEHTHI pa3ieisioTcs 31eKTpodopeTnde-
CKU, W TIOJIOCHI (TTMKH) BEISBIISIOTCS OKpalvBaHueM. [IpeArnodreHue MeToI0B TeHOTUIIHMPOBAHUS C HCIIOJb-
3oBanueM [IIIP oOycnoBineHo, mpexae Bcero, MOTpeOHOCTBIO B peaknuu Hebonbmux kommdects JJHK
(5-100 =T 06pasma Ha PeaKInio).

Uccnenopanusamu [8, 9] ycTaHOBIEHO, YTO Ha MOJICKYISIPHOM ypOBHE BUJ M. sieversii uMeeT OJIH3KOe
POJICTBO C KyIbTYpPHBIMU s010HsAMU. B padoTte, BeimonmHenHoN uccnenoBatensmu u3 KHP Chunyu Zhang u
Xuesen Chen ¢ coapropamu [10], HOJIy4YeHbI JaHHBIC 10 U3YYCHHUIO BHYTPUBHIOBOTO MOJIMMOpP(H3Ma YEThI-
pex reorpaduyecKu N30TUPOBAHHBIX MOMYISAINN M. sieversii, poN3pacTalonX Ha ceBepo-3amajie Kutas, ¢
ucnonb3oBanreM SSR mapkepoB. Chunyu Zhang u Xuesen Chen ¢ coaBTOpaMu ycTaHOBHIIM HAIMYKE Y Ye-
TBHIPEX W30JUPOBAHHBIX MOMyJsuuid M. Sieversii 16 MACHTH(PUKAIMOHHBIX AJIEKTPOOOPETHISCKIX O3HIIOB
(nmosoc). TlpudyeM OHM OTMEYAIOT, YTO MPOLEHT HOIUMOP(HBIX 03HIOB y mony/saiuu GL ObuT HanboJiee BbI-
cokuM (89,06 %), nanbonee nHuzkuit (78,12 %) — y nonymauuu YM.

Pesynbrater Mmonekymsiproit oriernku JIHK moka3anyu reHeTH4YeCcKyIo CBsS3b MHOTOUYHCIICHHBIX KYIBTYp-
HBIX COPTOB, co3maHHbIX ceneknuonepamu CIIIA, Kananel, Aariomm, Poccnn, Kazaxcrana u Ipyrux cTpas.
KazaxcraHCcKuMH yUeHBIMH YCTaHOBJICHA T€HETHYECKasl CBs3b s10J10HM CHBEpca ¢ MECTHBIMH copTamu Boc-
xoJ, Anatay, 3amaH, ATOpT U aMmepuKaHcKkuM copToM ["omnnen nenumec [11, 12].

Jl1s MOHWUTOpPHHTA COCTOSIHHSI TIPUPOIHBIX TOMyssamuid M. Sieversii n pa3pabOTKu peKOMEHIAITUH 110
OXpaHe M Pa3MHOKEHHIO BaKHA OOOOIIEHHAs TeHeTHdYecKas XapaKTepUCTHKA MO THIWYHBIM ISl JAHHOTO
Buaa nonyssnuii JIHK-mapkepam.

Memoouxka

B xozme paboTsl poBeeH MEPBUIHBIN 0TOOP pacTUTEIHHBIX 00Pa3IOB CO CTAPOBO3PACTHBIX MATOYHBIX
pacTeHHUH W3 TCHETUYCCKUX PE3EPBATOB JIJISl OLICHKA BHYTPUBHIOBOTO pa3HoO0Opasms s61oHu CuBepca Mo-
JEKYJISIpHO-TeHeTUUeCKUMU MeTofamu ISSR-mapkupoBanusi.

s ananusa renetudeckoro nonuMopdusma JJHK Hamu ObLIM B3sSThI 00pasiibl JUCTHEB, HOIYUCHHBIC
ITyTeM TIPOPAIIUBAHMSI CEMSH (UeThIpe 00pasiia), ¥ JINCThS B3POCIBIX AePeBheB (IITh 00pa3ioB). Kontporem
CIIy>kKHi 00pasubl: Noe 5 — JHCThS, B3AThIC C HaWOOJIEE CTApOro MAaTOYHOro pacteHus s0noHu CuBepca
(oxomo 300 met), m Ne 13 — mmcTes, B3aThie ¢ s010HM CHBepca, mocakeHHOW B boraHnueckom camy
A. Jl)xanranueBsiM (Taour. 1).

Taonuma 1
Oo0pa3upbl 1J1s1 HCcIe0BaAHUS

Howep Mecto oTbopa Hacts Onucanue
obOpasma pacTeHus
1 2 3 4
1 N.V. YepHorckwuii, Jlencuuckuit ¢-, IInonet  |Menkue, B AuaMeTpe 2 CM, LBET KEJITO-PO30BBIN
YepHoBa peuka
2 N.Y. YepHosckuid, Jlenicuackmid -1, IInomer  |Cpennue, B nuametpe 3,5 M, IBET
YepHoBa peuka HEOIpeIeJICHHbBIN
3 N.Y. YepHoBckuii, ypouutie Kpyroe IInoner  |CpenHue, B nmaMeTpe 3,5 CM, IIBET JKEITHIH
4 N.Y. YepHoBckuii, ypouutie Kpyroe IInoner  |Cpennue, B nuametpe 4,5 CM, IIBET JKEITHIH
5 Jlencunckuit ¢-n1, N.Y. YepHOBCKOH, Jluctest  |CtapoBo3pactHoe nepeBo (300 mer)
YepHoBa peuka
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IMpomnonxenue Tabunuusr 1

1 2 3 4
6 N.Y. Tononesckuii, O6xox Ne 2, Ocuno- Jluctess  |CTapoBO3pacTHOE JEPEBO
Bas, kB. Ne 19
7 N.V. Tononesckuii, Kokxora, Jluctess  |CTapoBO3pacTHOE IEPEBO
Oo6xox Ne 2, xB. Ne 10
8 CapkaHCKHH TUTOMHHK Jluctest  |CestHenr u3 cemsiH (3 roa)
9 CapkaHCKHH TUTOMHHK Jluctest  |CestHent u3 cemstH (1 Ton)
10 DHpocnepM |(OTpUIaTEeIBHEIN Pe3yIbTAaT)
13 CEMEHU
11 DHpocnepM |(OTpUIaTEeIBHEIN Pe3yIbTAaT)
W3 CEMEHU
12 [TnomoBeIif muTOMHUK TotyIsitus Kapa- JInctes
Tay
13 Borannueckuii cax Jluctess  |Boszpact 50 ner

MeTo YCKOPEHHOrO MPOpAIMBaHUS CEMSH B MEPBYI OYEpEdb MO3BOJIAECT MOATBEPAUTH KU3HECIO-
COOHOCTB CeMSIH. DTOT METOJI UCTIONB30BaH sl MOTyYEHHS IEPBUYHBIX JIMCTHEB AJISI BBIACICHUS TEHOMHOM
JHK. Cewmena, nuiieHHble MOKPOBOB, MOMemand B 4damku [leTpu Ha yBIaKHEHHYIO OCHOBY (KyCOYKH
¢upTpoBanbHON Oymarn). CeMeHa MpopaliyBaiy B 3aKPBITHIX Yallkax Ha CBETy mpH Temneparype 23 °C,
npumepHo 8—10 gueii (puc. 1, 2).

Pucynox 2. I[Ipopocmme cemena 1651001

Taxoke B paboTe OBUTH UCIIONB30BAHKI 3pEbIe TUCThs, COOPaHHBIE OCCHBIO ATOTO Tona. [lepen Bhiene-
nueM JIHK Bce nucThs TIATENBHO MPOMBITH AUCTUUTMPOBAHHOM BOAOK U MPOCYLICHBI. BrineneHue reHoM-
noit JIHK mpoBoawnu cornacHo cranmaptaoit meromuke (CTAB-meron). B ocHOoBe MeTonma NEXUT JTU3MC
kieTok Oydepom Ha ocHoBe CTAB (LIeTHITPHUMETHIAMMOHUUOPOMHI, BXOJUT B COCTAB MHOT'MX OBITOBBIX
MOIOIIUX CPEJCTB), ACTIPOTeHHU3AIH XiIopodopmom u ocaxaenue JJHK nzonponanonom. /s BelaeneHUs
ncnonp3oBan 30—80 Mr ymcTheB. KommuecTBEHHY0 M Ka4eCTBEHHYIO OlleHKY BbiienaeHHbIX JJHK nmpoBoam-
mu ¢ nomompio JIHK-poromerpa Biofotometer Plus (Eppendorf, I'epmanus) u 3nekTpoQOpeTHUECKOTO aHa-
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mu3a. st hoToMeTpudeckoro aHaimu3a MPOBOIWIA M3MEpEHHUe ancopOumu BomHbIX pactBopoB JIHK mpu
Tpex mmHax BoiH: 260, 280 u 320 am. Pazmep momekyn JIHK, tak xe kak Hanmaue npumeceit PHK, omnpe-
JIeTISUT MeToJIoM 3siekTpodopesa B 0,7 %-HOM arapo3HoM relie 1mociie OKpaliMBaHUs OPOMUCTBIM ITUIHEM.
Buszyanuzamus JITHK, PHK nmpoBoauiack ¢ uCHoNb30BaHUEM TeIbJOKYMEHTUPYIOLIEH cucteMot Quantum-
ST5—1100 (Vilber Lourmat, ®panius).

s mogbopa MoneKyJIIpHEIX MapkepoB (MM) ObIT MpoBEIEH NMPEABAPUTEIBHEIN aHATN3 PE3yIbTATOB
WCCIIEIOBAaHNH TIPEABIIYIINX HccienoBateneii ssononu [3, 6, 8, 12]. IIpun moxbope nmpaiiMepHBIX map ObUTH
WCIIOJIb30BaHbI PaHee Co3/laHHbIe TpaiiMepkl, umetonirecs B NCBI u moaxonsmiue uis aHanm3a sOIoHH.

CuHTE3 OJUTOHYKJICOTHIIOB OCYIIECTBISICA Ha cuHTe3aTope ASM-800 («bmoccer», HoBocmOupck,
Poccust) B mabopaTopuu MONEKyJISIpHOM TeHeTHKH MHCTHTYTa 00mIeh reneTnku u nuroiorun KH MOH PK
COTJIACHO METOJMKE, MPeIIOKEHHON Npou3BoauTesieM. braromaps BEICOKOMY KadecTBY CHHTE3a MOJTYy4eH-
HBIE OJIMTOHYKJICOTHIBI HE HYXAAIOTCI B AOMOTHUTENbHON ouncTke Ha [TAAD mis G0JBIIMHCTBA TPUIIOXKe-
Huii. Beicokas addexruBHOCTh cuHTe3aTopa ASM-800 1mo3BoMIIa BBITOJIHUTE CHHTE3 MPaiiMepoB B Kpat-
yaifiue cpoku (Tabi. 2).

Taonuma 2
IIpaiiMeppl 1)1 CKPMHUHTA 00pa3noB

Ne IIpaiimepst Hyxkneotnanas mocienoBaTebHOCTh
1 (TA)8G TATATATATATATATAG
2 (TC)8C TCTCTCTCTCTCTCTCC
3 (TG)SA TGTGTGTGTGTGTGTGA
4 (TG)BAA TGTGTGTGTGTGTGTGAA
5 (AG)9C AGAGAGAGAGAGAGAGAGC
6 (GA)9C GAGAGAGAGAGAGAGAGAC

AMITHQUKAIII0 TPoBOIIN Ha Tipubope Mastercycler nexus gradient (Eppendorf, I'epmanust). Peak-
nuoHHas cMmech s [P, co Bcemu ucnons3yeMbiMu npaiiMepamu (Tadm. 2), oobemoM 10 MK comeprkana
15-20 ur ucxoxnoit JIHK, 1,5 MM dNTP, 2,5 MM MgCl,, 5-10 oM kaxpgoro mpaiimepa, 1 en. Tag-monu-
Mepasbl u 10x crangaptHoro IILP-Oydepa (ThermoScientific, CILIA). Iloctanosky I[P mpoBogmmu mo
clemyromel mporpaMme: npenBapurenapHas AeHatyparus 94 °C 2 mun; 35 mukmiaoB (94 °C 1 mun; 35 °C
2 muH; 72 °C 2 MuH); KOHedHas doHTarus 6 muH 72 °C.

[IpoxyxTsl aMITUQUKALNN Pa3aessuia B 5 %-HOM MmoauakpuiaMunHoM reie npu 60 B B Teuenne 2 ya-
coB B 1XTBE 0Oydepe, u 010CH! BBIABISUIN OKpAIIUBaHUEM OPOMUCTBIM 3TUANEM. CIIEKTphI JOKYMEHTHPO-
BaJI C TIOMOIIBIO TeNbAOKyMeHTUpYyIomei cucteMbl Quantum-ST5—1100 (Vilber Lourmat, ®panmus). Jns
ompeneneuus umH ¢parmentoB JJHK wucmonszoBamu mapkep MonekymsapHod maccel 25-700 bp DNA
Ladder (ThermoScientific, CILIA). [Ins uaTepnpeTauny NOTYYEHHBIX Pe3yIbTaTOB YUUTHIBAIN TOJIBKO Hau-
Oonee spKUE U YETKUE MOJTOCHI.

B psize ciydaeB, 0COOCHHO NP THOPHIN3AIIUN OJIM3KOPOJICTBEHHBIX (hopM, MOP(HOIOTHISCKUE PA3IIU-
YHs BET€TATUBHBIX OPTaHOB MOTYT OBITh HEOCTAaTOYHBI AJIS WACHTH(UKAUN THOPUAHBIX cesHIEB. B aTux
CIyJasx JUIs paHHEH TMarHOCTUKH M CENICKIIMU THOPUIHBIX TEHOTHUIIOB MOTYT OBITh UCIIOJIb30BaHbI MOJIEKY-
JSIpHO-TeHeTH4Yeckue MeToAbl. OTHUM M3 CaMbIX PAacIpPOCTPAHEHHBIX U UHPOPMATUBHBIX METOAOB SBIISIETCS
aHaJM3 IEKTPOPOPETUUECKUX CIIEKTPOB MEKMHUKpOCATEIITUTHBIX nocnenoBaTensHocteit JJHK (ISSR). st
OILIEHKU BapHaOeqbHOCTH reHoMma s1010HM CuBepca ObLT UCIONIb30BaH UMEHHO 3TOT ISSR-ananus ¢ ucmosns-
30BaHHEM 6 MEXKMHKPOCATEIUTMTHBIX MapkepoB y 10 pacrenuit s6monm Cusepca. Briopamnrpie ISSR-
MapKepbl XapakTepU30BAINCH BHICOKUM ypoBHeM mHQpopmatuBHocTH. Yncino JHK-marTtepHOB Ha ompene-
JICHHBIH JIOKYC BapbUpOBAJIO OT 1 10 7, 4TO AaeT BO3MOKHOCTb CPaBHUTH BHYTPH OJHOTO BHIA MOJUMOP-
buzm.

Pesynomameoi

B pesynbTare ObuM MONMYyYeHBI AIeKTpodoperpaMMbl TPOAYKTOB aMiundukanuu. Yucno ¢pparMeHTos,
ammmuduimpyeMerx npaimepamu (AG)9C u (GA)9C, BoIsBIIIM MOTUMOPGHEBIE, a TakkKe MOHOMOP(HEBIE
JHK-dbparmenTsl. B ciygae (AG)9C ¢ monexymnsapHoit Maccoit 450 bp u B ciryaae (GA)9C ¢ MoneKynsapHOT
Maccoii 420 bp ¢hparMeHTHl XapaKTepU3yIOTCS MOHOMOP(HBIMHU, TaK KaK 3TH (ParMEHTHI BCTPEYAIOTCS BO
BCEX HCCIeIyeMbIX o0pasmax (puc. 3).
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M — monexynspHasiid Mapkep (GeneRuller 25—-700 kb DNA Ladder (ThermoScientific, CILIA);
1-10 — o6pa3usr IHK

Pucynok 3. Dnekrpodoperpammsl poayktoB amruinukannu JTHK
¢ npaiimepamu (AG)9C u (GA)9C s610Hu CuBepca

S o TR

Takxke MOXHO OTMETUTh MHTEPECHBIH (hakT, uyTo 00pa3imsl Ne 8 u Ne 9 ¢ mpaiimepamu (AG)9C u

(GA)9C nokazanu JIHK-narrepH, OTIHYAIOMUICS OT OCTAIBLHBIX 00pa3IoB.

Hpyrue mpaiimeps ((TC)8C u (TG)8A), nucnonb30BaHHBIE B padoTe, Takke mokazainu pasnuanbie JJHK-
¢parmenTsl (puc. 4). Kak BunHo u3 pucynka 4, nzyuennsie Mapkepsl (TC)8C u (TG)8A nposiBunm pazmnd-
HBIA ypoBeHb momumopduzma. Makcumanbaoe konmdectBo JITHK-¢parMeHTOB OBUIO HICHTU(PHUIIMPOBAHO

i ipaiimepa (TC)8C npu ananuze o6pasmos siononu Cusepca.

M — monexyssipubtit Mmapkep (GeneRuller 25-700 kb DNA Ladder (ThermoScientific, CILIA);
1-10 — o6pa3usr IHK

Pucynoxk 4. Dnekrpodoperpammbl poaykToB amruinukanuu JTHK
¢ npaitmepamu (TC)8C u (TG)8A s6;10uu Cuepca
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M — monexynsapubiii Mapkep (GeneRuller 25—700 kb DNA Ladder (ThermoScientific, CI1IA);
1-10 — ob6pasusr JTHK
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M — monexynsapubiid Mapkep (GeneRuller 25—700 kb DNA Ladder (ThermoScientific, CIIIA);
13, 14 — obpasusl qomomauTeapHON JTHK

PucyHok 5. DnekTpodoperpamMmma mpoaykroB ammumudukanun JJHK ¢ mpaiimepamu

B memoM, ¢ ydeToM TOJMyYEeHHBIX pe3ynbTaToB Bce m3ydeHHBIE ISSR-mapkepwr, kpome (TA)8G u
(TG)8AA, MoryT OBITH PEKOMEHIOBAHBI IPU W3yYCHHU T€HETHYECKOro pazHooOpasus s0moHu CuBepca c

ucnonbs3oBanreM I11P.

Obcyoicoenue

HepBH‘-IHLIﬁ AHAJIN3 PACTUTCIIbHBIX O6p8.3LIOB C MATOYHBIX ACPCBLCB I'CHCTUYCCKUX PC3CPBATOB IAJIA
MpOBCACHUS OLICHKNW BHYTPUBUIOBOTO pa3H006pa3I/I$[ S0JI0HA CHBepca MO0 JAaHHBIM MOJICKYJISAPHO-TCHCTH-
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yeckoro oOcnenoBaHus Obul monrydeH aBTopamu npoekta ['DD/TTPOOH «CoxpaHenue in-sifu TOPHOTO
arpo6mopasznoobpaszus B Kazaxcraney.

AHanu3 MoJydyeHHBIX JAHHBIX MHokaszai, yTto Ha Tepputopuu Konrap-Anarayckoro I'HIIII Tosbko
TPYAHOIOCTYIIHBIE U Hanbolnee ynaneHnsle pesepsatsl (Koxxota 1, 2) obuieii miomansio 88 ra, uiau 17 %,
CUMTAIOTCS JIYUIINMH HACAKJCHHSIMH, HE 3aTPOHYTHIMH IMIPOLIECCAMH T€HETHYECKON 3PO3UH U HE CoMepKa-
mumu JIHK Malus domestica. B pesepBarax «lluxtoBoe u Conmatckoe yimenbs» u «Y pouniie Kpyroe» mo
30 % cemsH okazanuch rHOpuaHbIME ¢ Malus domestica. Ha reHeTndeckux pesepBaTax «UepHoBa peuka» U
No 1, 2, 3 AJICL] reneTrueckasi OLiEHKA IEPEBbEB HE MTPOBOUIACD.

Pe3ynmbTaThl MpoBEACHHOTO0 HAMU aHaIM3a reHeTudeckoro noaumopdusma JIHK, BeImotHEHHOTO C HC-
TTOJTh30BaHUEM 6 MEKMHKPOCATEIUTUTHRIX MapKEPOB, IMTO3BOJIMIN WIACHTUPHUITHPOBATh OTOOPAHHBIE 00pa3IIbI
Malus sieversii n 00BEKTHBHO 0XapaKTEpU30BaTh CTENIEHb HX T€HETUYECKOro pasHooOpasus. B nanpHeiimem
MMeEeTCS BO3MOXKHOCTE HCITOJIB30BaTh ATH ke ISSR-Mapkeps! 11 XapaKTepUCTUKH W UACHTU(DUKAIINN 0710~
Hu CuBepca Mpu CpaBHCHUH C IPYTUMHU COpTaMu s0JI0HH [9].

ITo pesynpratam aHanmuza reaerndyeckoro nomumopdusma JIHK nanbonee unentuansiM Malus sieversii
SIBIISTIOTCSL 00pa3isl oy Homepamu 1, 3, 6 u 9 (tabmn. 1). OOpasiusl TUcTheB 1 u 3, MOyYEeHHBIC U3 TIPOPO-
IIEHHBIX CEMSH, OBUTH OTOOPaHbI Ha TEPPUTOPUHU T€HETHYECKHUX pe3epBaTOB UEepHOBCKOTO MHCTIEKIIHOHHOTO
yuactka UepHoBa peuka u ypouutia Kpyroe. B cTpykType mio1oBbIX JIECOB JaHHBIX PE3EPBATOB HAXOASITCS
caMmble CTapble SK3eMIULIpbl Malus sieversii, UMEIOUINE CPEIHUE WIIM MEJKHE IUIOABI KEJITOrO, KEITO-
PO30BOTO IIBETA.

OO6pa3zerr TMCTEEB 6 0TOOpPaH CO CTAPOBO3PACTHOTO dK3eMIuIsIpa Malus sieversii TEHETHIECKOTO pe3ep-
Bara TOMoOJNEBCKOTO HHCIIEKITMOHHOTO YYaCcTKa, pacroiiokeHHoro B 19 kBaapate OcuHOBas.

O6pa3zerr mucTheB 9 661 0TOOpaH ¢ cesHa CapkaHCKOTO TI0IOBOTO MUTOMHUKA, ITOTYIEHHOTO U3 Ce-
MsH Malus sieversii. IInoap1 n7s MOTydeHUs CESHIEB €KETOAHO COOMPAIOTCSI CO CTAPOBO3PACTHBIX IK3EMII-
JIIPOB TEHETUYECKUX PE3ePBaTOB, OJIHAKO B PE3yJIbTATE MEPEKPECTHOIO OMBUICHUS BO3MOXKHBI TEHETUUCCKHUC
W3MEHCHUS WK 3PO3USl CESHIIEB.

Takum 00pa3om, pe3ysbTaThl MPOBEIEHHOTO HMCCIEIOBAHMS MO3BOJMIN HACHTH(PUIIMPOBATH 0Opa3IIbI
si0710HM CuBepca U OOBEKTHBHO XapaKTePU30BaTh CTEIICHh HX TEHETHUECKOTO Pa3HO00pasusl.

Buvisoowt

[IpuHIHT MapKepHOTO MOAX0/a K CEIEKIINY OYeHb YI00eH MpH aHau3e OONBIINX TeHETUYECKUX KOJI-
JIEKIWH, TaK KaK JaeT BO3MOXKHOCTb OLIEHKH Pa3HOOOPAa3Ms MO CEIEKTHPYEMBIM I'eHaM W BBIABIECHHS JOHO-
POB C KOMIUIEKCOM Ba)KHBIX MPU3HAKOB. Tak, MPOBEJCHHBIN aHAIN3 S0JIOHU TTO3BOJIMII YCTAHOBUTb, YTO UC-
cJelyeMble TeHOTHUITBI COlepKaT OOJBIIOe KOIMYECTBO YHUKAIBHBIX MUKPOCATEIUTUTHBIX JIOKYCOB T'€HOMA,
YTO ¥ MPEACTABISET HHTEPEC I CEIEKIIMOHHON padoThl. Pe3ynbpTaTel TaKOTO aHaM3a MOTYT OBITH OCHOBOU
MpH BBIOOpPE POAMTEIBCKUX (popMm s ckpemuBaHuil. [lo pe3ynbTaraM aHanm3a TEHETUYECKOTO MOTHMMOP-
¢u3ma JIHK nanbonee uaeHtnyHbiM Malus sieversii SBISIOTCS 00pa3sIibl, B3ATHIE CO CTAPOBO3PACTHBIX OCO-
Oeif reHeTHYeCKUX pe3epBaToB UepHoBa peuka u ypounia KpyToe u cesiHIIa, BEIPAIIEHHOTO U3 TUIOI0B ATHX
pacTeHui.

B nemom pesynbTaThl pabOTHI TOBOPSAT O BBICOKOW MEPCIEKTUBHOCTH JALHEHIIIETO WCIOIb30BaHUS
ISSR-mapkepoB, (AG)9C, (GA)9C, (TC)8C u (TG)8A B ucciemOBaHUAX 1O OIIEHKE TEHETUYECKOTO Pa3HO-
o0pa3usi OTCUECTBCHHON S0JIOHU U MOATBEePKIa0T 3 GekTBHOCTL MpuMeHeHus JJHK-MapkepHBIX cUCTEM,
OCHOBAHHBIX Ha aHAIIN3€ MOIUMOP(PU3Ma MEKMUKPOCATEILTUTHBIX TIOCEIOBATEILHOCTEH reHOMa.,

Hccnedosanus evinonuensvt 6 pamkax nayuno2o npoexma Ne 0649/I'®4 I'd MOH PK.
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JHK-mapkepJiep apKbLIbl :ka0aiibl anManbiH (Malus sieversii Ledeb. M. Roem.)
AJTYAHTYPJIVIITIH MOJIEKYJISIPJBIK-TEHeTHKAJIBIK TaJI1ay

Malus sieversii JXonrap-Anaray MEMJICKETTIK YITTBHIK TAOUFBI CastOaKTHIH KYHABI Oail Typiiep immiHzae epekiie
OpBIH anajpl. byt skabaifer skemicTi exnenepain MaHb3Ib! (6ak xenemineH 1,05 %) HeriziH Kypaimsl. AnMa
OpMaH/IapblH caKTay YIUiH OakThlH aymarbiHia CHBEpC ajMa aFallblHbIH I'€HETHKAJbIK pe3epBaTTapbIHbIH
Ka3ipri jKaraaibl 3epTTeN[i, MOJICKYJSpPJbIK-TeHeTHKANBIK Tajnay YLIH mpaiimepiepni »xobamay jxoHe
cuntesney kacangbl, JJHK yarinepidiH renerukanblk cumatramanapbl ISSR-mapkeprepiMeH aHBIKTAIIbI
KOHE MOJICKYJISAPIbIK-TEHeTUKAIBIK 3€PTTEYJIEP/iH HOTIKENEPIHEe Tanjay MEH HMHTEpIPeTalus >Kacalllbl.
JXKabaiibl anma aralITapblHBIH alyaH TYPJIUIMIHIH MOJCKYISIPIIBIK-TCHETUKAIBIK TaJIaybl T€HETHKAJIBIK
OIpTEKTI OTBIPFBI3Yy MaTepHaJAAPBIH ecipy yuIliH CuBepc ajaMa arallbIHBIH TaOUFH HMOMYJISIMSACHIH TYPAKTHI
JaMBITYBl KaMTaMachl3 eTemi. MoleHH CcyphIITapAbl IpiKTey >KOHE KallblHa KeNTipy YVIOIH aiaMa
OpMaHJapBIHEIH Oipereli reHik KopbH cakrayra OarbrrTanrad. 3eprrey KP BFM I'K Ne 0649/T'®4 reuibiMu
#KO00aCHIHBIH asChIHA OPBIHAAIIBI.

Kinm ce30ep: CuBepc anma aramibl, TOMYNSAIMs, CaKray, TIeHETHKanblK pe3epsaT, ISSR-mapkep,
MOJIEKYJIAPIIbIK-TeHETHKAIIBIK TajlJay.

A.S. Bakhtaulova, B. Bekmanov, Zh.Zh. Kanagatov

Molecular and genetic analysis of diversity of Wild Apple
(Malus sieversii Ledeb. M. Roem.) using DNA markers

Malus Sieversii takes a special place among valuable plant species of Zhongar-Alatau State National Natural
Park. It forms a significant array of wild fruit trees (1.05 % of park area). The current state of genetic reserves
of Sievers apple forests was studied in the park in order to preserve apple forests. We created design and syn-
thesis of primers for molecular genetic analysis, determined genetic characteristics of DNA samples using
ISSR-markers, analyzed and interpreted results of molecular genetic studies. Molecular genetic analysis of
diversity of wild apple trees will provide the basis for sustainable development of Sievers apple natural popu-
lations by growing genetically uniform planting material. Researches focus on preserving unique gene pool of
apple forests for selection and restoration of cultivars. The studies were carried out within research project
No.0649/GF4 of grant funding by MES RK.

Keywords: Sievers Apple, population, preservation, genetic reserve, ISSR-marker, molecular and genetic
analysis.
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The age composition of populations of Crataegus ambigua
in the natural conditions of Mangyshlak

In article results of studying of age structure of populations of Crataegus ambigua are given in gorges of
Mangystau Region. It is revealed that populations of Crataegus ambigua in natural populations are character-
ized by different age structure and a state. Hawthorn populations in the gorge Karasay, Akmysh, Kezim and
Tulkili Sai it is possible to characterize as the young developing with prevalence the pre-generative of indi-
viduals; in gorges Kendirly, Zhemsemsay and Sultan Epe — as unstable and restored after a long drought; in
gorges Samal and Emdikorgan — as steady middle-aged with prevalence of young and middle-aged genera-
tive plants; in the gorge Karakosayym — as degrading and unstable. Additional security actions in gorges
Karakozayym, Kendirly, Zhemsemsay and to Sultan Epe are necessary for preservation of populations of a
rare and endemic plant a hawthorn doubtful and restoration of a condition of populations.

Keywords: Mangyshlak, Crataegus ambigua, populations, age structure, rare species.

Introduction

One of the most important problems of modernity is storage of the biological diversity, as in natural
conditions, so in especially created reserved areas. Kazakhstan, as the modern state, during independent
years ratified a row of UN Conventions on storage and rational use of biodiversity, among them were Rio de
Janeiro Declaration about environment and development (1992), Convention on Biological Diversity (1994),
The Global Plan of actions for storage and using of vegetation genetic resources for reproduction of foods
and agriculture (1996), International Convention on genetic resources of plants for production of food prod-
ucts and development of agriculture (2004) [1-4].

A ratification of above noted international conventions suggests that present days it is need big investi-
gations for inventory and storage the genetic biodiversity, as flora, so fauna of Republic of Kazakhstan.

At the territory of Mangystau region such important object for researching if Crataegus ambigua [5, 6],
which is vitamin-containing plant and herb, rare plant, also it is included in list of wild relatives of cultivated
plants of Kazakhstan.

The aim of present researching was to conduct assessment of age composition of Crataegus ambigua’s
populations in different conditions of Mangystau.

Objects and methodology

Objects of researches were wild natural populations of rare and endemic plant in Kazakhstan —
Crataegus ambigua C.A. Mey ex A. Beck. The study was conducted during 2015-2017 years at peninsula
Mangyshlak (the Northern Aktau and the Western Karatau) and peninsula Tyubkaragan. 10 populations of
Cratacgus ambigus were analyzed: Akmysh, Samal, Zhemsemsay, Sultan Epe, Karakosayym, Kezim,
Karasay, Kendirly, Emdikorgan and Tulkilisay.

Research conducted by route and reconnoitering and semi-portable methods [7, 8]. In field conditions
carried out the description of the revealed populations with participation of Crataegus ambigua, carried out
collecting herbarium material, assessment of a ratio of age groups of plants.

Ontogenetic conditions of individuals of a hawthorn were analyzed on the basis of reference materials
[9-12]. For trees of hawthorn young individuals in the form of subgrowth, virginal individuals, young gener-
ative and adult generative plants allocated.

Results and discussion

Growing in different conditions, the hawthorn differs in various indicators in the course of vegetation,
productivity and development [13, 14]. At inventory of population have allocated 4 groups of uneven-age
hawthorns: young individuals (root or seed origin); virginal (large individuals, but not reached the generative
period); young generative plants; adults generative plants (Table 1).
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Table 1
The age state of plants of Crataegus ambigua in the natural population of Mangystau
Age state
Location Total plants Young individuals Virginal Young generative | Adults generative
(subgrowth) plants plants

Pieces % Pieces % Pieces % Pieces %
Gorge Akmysh 357 163 45.7 42 11.8 102 28.6 50 14.0
Gorge Samal 104 16 15.4 12 11.5 44 42.3 32 30.9
Gorge Zhemsemsay 120 19 15.8 4 33 47 39.2 50 41.7
Gorge Sultan Epe 415 89 21.4 34 8.2 175 42.2 117 28.2
Gorge Karakosayym 130 35 26.9 3 2.3 88 67.7 4 3.1
Gorge Kezim 97 22 22.7 21 21.6 50 51.6 4 4.1
Gorge Karasay 288 86 29.9 53 18.4 105 36.5 44 15.3
Gorge Kendirly 423 190 44.9 44 10.4 151 35.7 38 8.9
Gorge Emdikorgan 55 15 27.3 11 20.0 22 40.0 7 12.7
Gorge Tulkilisay 155 59 38.1 27 17.4 50 323 19 12.3

Our results have shown that in the conditions of Mangystau the largest number of individuals of
Crataegus ambigua is noted in Kendirli's gorges (423 individuals), Sultan Epe (415 individuals) and Akmysh
(357 individuals). The minimum number of plants is revealed in gorges Kezim (97 individuals) and
Emdikorgan (55 individuals).

The young individuals which have formed at the expense of root young growth are most widespread in
the gorge Akmysh (163 individuals), in the minimum quantity — in gorges Samal (16 individuals) and
Zhemsemsay (19 individuals). Seed and vegetative renewal of hawthorns in the gorge Akmysh was higher,
than in other gorges.

The fructifying individuals of a hawthorn (the generative period) in a large number are characteristic of
the gorge to Sultan Epe — 292 plants. The gorge Akmysh, which has 152 individuals, is in the second place.
For species population in the gorge Kezim the smallest quantity of hawthorns in a generative phase — 54
individuals is noted.

Akmysh at hawthorns the vitality is estimated at the gorge as satisfactory, individuals are partially op-
pressed that is expressed in smaller sizes of adult generative individuals. Young individuals healthy, without
external signs of damage (Fig. 1).

Figure 1. Young generative (4) u adult generative (B) plants of Crataegus ambigua at gorge Akmysh
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In the gorge Samal in comparison with other gorges vitality of plants is good, hawthorns in
phytocoenosis have normal blossom and fructify, and there are individuals of all age groups. Representatives
of all age groups are healthy, without external signs of damages and diseases. Root renewal (Fig. 2) is ob-
served.

A

Figure 2. Flowering (4) and fruitening (B) plants of Crataegus ambigua in gorge Samal

In the gorge Zhemsemsay at hawthorns vitality is satisfactory, individuals are oppressed; strongly
weakened adult trees (30-35 %) prevail. Crowns are thinned with considerable stressed branches, leaves
have died off light-green and small, considerable sites of bark.

In the gorge to Sultan Epe vitality also is satisfactory; some individuals in depression (15-20 %), there
are individuals of all age groups. At the majority of hawthorns crowns is weak, separate branches have dried
out, leaves light-green. Individuals plentifully blossom, but fructification average. The renewability goes at
the expense of root young growth. In the gorge Karakozayym vitality is satisfactory, the oppressed state is
observed only at three old plants; they are infected with an orange-yellow raid lichens. There are individuals
of all age groups. At the majority of hawthorns the crowns openwork, leaves dark-green, renewability goes at
the expense of root young growth. Individuals in population plentifully blossom and fructify, adult individu-
als reach the sizes, normal for this species.

In the gorge Kezim vitality is good, individuals in a population plentifully blossom and fructify. Indi-
viduals of all age groups meets, especially there is a lot of young generative plants. The crowns at the majori-
ty of hawthorns are openwork, leaves are dark-green, and renewability goes at the expense of root young
growth. Adult individuals reach the sizes, normal for this species.

The ratio of age groups of plants in gorges isn't identical that reflects a condition of populations more in
detail. So, the prevalence in structure of populations of young people the pre-generative individuals testifies
to a young condition, a possibility of further development; middle-aged individuals — about stability of
population; old individuals — about degradation of population with the prospect of dying off.

In the gorge Karasayym young individuals have made about 30 % of the total number of plants (Fig. 3),
virginal plants are 18.4 %.

The share of young generative individuals are big (36 %). The share of middle-aged individuals is esti-
mated at the level of 15.28 %. Thus, population of Crataegus ambigua in the gorge Karasay can be character-
ized as the young, developing with prevalence the pre-generative and young generative individuals.

In Kendirli's gorge 2 peaks of age groups of plants of Cratacgus ambigua are noted. The first peak is the
share of young plants, the second peak is young generative plants. At the same time the share the virginal
plants and middle-aged remains very low. Such ratio is formed in population at experience of extremely ad-
verse conditions during the last period. A part of population has been destroyed, possibly, in result of a long-
term drought, but at present there is its restoration. Thus, doubtful in Kendirli's gorge we can characterize
population of a hawthorn as unstable and restored.
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A — young individuals; B — virginile plants; C — young generative plants; D — adult generative plants;
gorges: / — Akmysh; 2 — Samal; 3 — Zhemsemsay; 4 — Sultan Epe; 5 — Karakosayym; 6 — Kezim;
7 — Karasay; 8§ — Kendirli; 9 — Emdikorgan; /0 — Tulkilisay

Figure 3. Ratio of age groups of Crataegus ambigua in some gorges of Mangyshlak

In the gorge Emdikorgan the prevalence of generative individuals of a hawthorn is noted. So, the share
of generative individuals has made 52.7 %, the pre-generative individuals are 47.3 %, that is various age
groups of plants are evenly presented. Thus, hawthorn population in the gorge Emdikorgan can be character-
ized as middle-aged and steady with dominating of young generative individuals.

In Tulkili Sai's gorge the share of young people and the virginal individuals has made 55.5 %, genera-
tive individuals are 45.5 %. Thus, we can characterize this population as young and developing.

In the gorge Akmysh the dominating number of individuals treats young individuals; the second posi-
tion is taken by young generative plants. The share the virginal plants was low, and a share middle-aged gen-
erative. Population can be characterized as the young, developing with prevalence the pre-generative indi-
viduals.

In the gorge Samal is observed the shift of an age range towards generative plants. So, in this gorge
young generative plants prevail, the share of middle-aged individuals is rather high, sub-growth is about
30 % of the total number of individuals. Hawthorn population in the gorge Samal is middle-aged and steady
with domination of young generative individuals, renewal at rather high level.

In the gorge Zhemsemsay and Sultan Epe populations have 2 peaks in an age range — subgrowth and
middle-aged generative individuals. As and in Kendirli's gorge, population of a hawthorn has been partially
damaged after drought (there was a loss of a part the pre-generative plants), at present there is a gradual res-
toration of an age range what the large volume of young plants from root young growth and seed origin testi-
fies sufficient to. Populations can be characterized as unstable, but developing.

The most critical situation develops in the gorge Karakozayym where the prevalence of young genera-
tive plants is noted whereas the share middle-aged and the virginal are very low. Population is characterized
as degrading, unstable. However, growth of peak of sub-growth in the form of young plants testifies to a ten-
dency to restoration of an age range of population.

In gorges Kezim and Tulkili say of hawthorn population young steady and developing, with a high
share of sub-growth and young generative plants.

Conclusion

Thus, populations of Crataegus ambigua in natural populations of Mangystau Region are characterized
by different age structure and state. So, populations in the gorge Karasay, Akmysh, Kezim and Tulkili sai it
is possible to characterize as the young people developing with prevalence the pre-generative individuals; in
Kendirli's gorges, Zhemsemsay and Sultan Epe — as unstable and restored after a long drought; in gorges
Samal and Emdikorgan — as steady middle-aged with prevalence of young and middle-aged generative
plants; in the gorge Karakosayym — as degrading and unstable.

Additional security actions in gorges Karakosayym, Kendirli, Zhemsemsay and to Sultan Epe are nec-
essary for preservation of populations of a rare and endemic plant Cratacgus ambigua and restoration of a
condition of populations.
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Research is executed within the state grant of Science Committee of the Ministry of Education and Sci-
ence of the Republic of Kazakhstan «Assessment of a gene pool of natural populations of a rare and endemic
species in Kazakhstan Crataecgus ambigua C.A. Meyer ex A. Beck., maintaining its genetic variety in the
conditions of Mangystau.
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MaHFbIIIAK TAOUFU JKaFIalbIHAAFBI KYMIH/Ii 10J1aHA
NOMYJISIUSICHIHBIH KACTHIK KYPaMbl

Maxanaza ManrbicTay OONBICHI CailIapblHIAFbl KYMOH/I JOJIaHAIAp MOMYJIALMSACHIHBIH KACTHIK KYpaMbIH
3epTTey HaTIKenepi Kentipinren. Kymonai monananapasiy TaOUFU MOMYISILUSCH SPTYPII JKac KypaMbIMEH
JKOHE JKarmainappiMeH epekmeneHeni. Kapacail, Axwmbiu, Kesim sxone Tyskini caimapeinma TapajiraH
KYMOHJ JI0JaHaNap/blH MOMYJISUUACH BHUPIMHWIBIIK Japakrapbl OacklM kac, aamyiusl, Kewnnuipui,
XKemcemcait xone Cynran Eme caimapbslHma — TYpakch3 KOHE KOIDKBUINBIK KYPFAaKIIBUIBIKTAH KEHiHTI
KanmsiHa Kerymi, Caman skoHe EMzikopran caitapsiHia — jkac XKoHe OpTa TeHEepaTHBTIK eCiMaikTep OackiM
TYpaKTHl opTaxac; Kapake3aiibiM calfblHIa KYJIABIPAYIIE XKSHE TYPAKChI3 cUraTka ue. CHpek jkoHe SHAEMIIK
KYMOHJII JJOJIAaHAHBIH IOIYJIIIMACEIH CaKTal, KaJbHA KenTipy ymiH Kapakesaiieiv, Kennipmi, XKemcemcait
sxoHe Cynran Ene anraprnapbiHa KOCBIMINIA KY3€T IIapagapbiH YHBIMAACTHIPY KaXKeT.

Kinm ce30ep: MaHFbIIIUIaK, KYMOH/II J0JIaHa, MOMYJISLUAIAP, KACTBIK KYpaM, CUPEK TYp, SHICMHUK.

H.N. [lyiicenoBa, A.A. Uman6aeBa, A.T. Tysikosa, I'.b. Konbaesa

Bo3pacTHoii cocTaB nonyJisiiuii 00 PbIIIHUKA COMHUTEJIBLHOTO
B IPMPOJHBIX yCA0BUAX MaHIbIILIAKA

B crarbe mpuBeneHs! pe3ynbTaThl H3y4eHHsI BO3PACTHOTO COCTaBa MOIYISIIUN OOSPHIIIHIKA COMHUTEIILHOTO
B ymenbsix MaHrucrayckoit o6iacti. BBIBICHO, YTO MOMyISIMU OOSIPBIIIHIKA COMHHUTEIBHOTO B IPUPOI-
HBIX YCJIOBHSIX XapaKTEpU3yIOTCS pa3HbIM BO3PACTHBIM COCTaBOM M cocTosHueM. [lomymsanuy GosiphIHIKa B
ymenbax Kapacaii, Akmbim, Kesum u Tynkmin caii MOXKHO XapakTepu30BaTh Kak MOJIOJIbIE, Pa3BUBAIOIIHE-
csl, ¢ mpeoliafaHueM MpereHepaTUBHbBIX ocobell; B ymenbsx Kenaupnu, XKemcemcaii u Cyntan Eme — kax
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HEyCTOIUHMBBIE M BOCCTaHABIHMBAIOIIHECS IMOCNE JUIMTENbHOH 3acyxu; B ymenbsx Caman u Emauxopran —
KaK yCTOHUMBbIE CPEAHEBO3PACTHBIE, C MPeoOIagaHeM MOJIOJBIX U CPEIHEBO3PACTHBIX T'€HEPATUBHBIX pac-
TeHui; B ymense KapakozaiiblM — Kak Ierpagupyromye U HeycToiuusble. s cOXpaHEHUs MOMyJSIui
PEIKOTO ¥ SHAEMUYHOTO PAaCTEHUsS OOSPBHIIIHIKA COMHUTEILHOTO ¥ BOCCTAHOBIICHUSI COCTOSIHHS TOITYIISIUI
HEOOXOIMMBI JJONOJHUTEIIBHBIC OXpaHHBIE MEPONIPUATHS B ymienbsx Kapakosaiieiv, Kenmupmu, XKemcemcait
u Cynran Ene.

Kniouesvie crosa: MaHThIIUIAK, OOSPHIITHIK COMHUTEIBHBIHN, MOITYJISIIHN, BO3PACTHOM COCTaB, PEAKHI BH/I.
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Ypo:xkailHOCTh KOJLUIEKIIHOHHBIX 00pa3Lo0B HYTa
npu nepe3umoBke B ycjaousx FOro-Bocroka Kazaxcrana

B cratbe mperncraBieHB! pe3ylbTaTHl HMPOBEACHHOTO CeleKIHoHepHoro uccieposanms. s Kasaxcrana,
OoJIbIIIast YacTh CEbCKOX03SHCTBEHHBIX YrOIUi KOTOPOr0 HAXOJUTCS B PETHOHAX C HEAOCTATOYHBIM YBIIAXK-
HEHUEM, HapsIy ¢ CO3JJaHHeM 3aCyXOyCTOMUMBBIX ()OPM aKTyaIbHOH IPOOIEMOHt SBISIETCS CO3JJaHIe COPTOB
HyTa, IPUTOJHBIX AJSI OCEHHETo ceBa, npenmyniecTBeHHO Ha IOre u FOro-Bocroke Kaszaxcrana. C menbto
BBIIENICHUST ICXOAHBIX (OPM AT CENEKLUH MPOBEAEHa OIleHKa MoKa3aTeneil ypoxalHOCTH U APYTUX SKOHO-
MHYECKH BaXHBIX NMPHU3HAKOB 50 KONIEKIMOHHBIX 00pa3IoB HyTa MPU OCECHHEM U TPaJUIHOHHOM AJISI KYIb-
TypBsl — BeCeHHeM noceBax. OTMeueHO, YTO NpU OCEHHEM ceBe ObUIM BBIIENEHBI: 17 00pa3loB ¢ BBICOTON
pactennit 75,0-85,0 cM 1 7 00pasmoB ¢ BEICOTOH MpHUKpeInIeHus: 6000B He HIke 35 ¢M, UTO JKeNaTebHO UL
MeXaHM3MPOBaHHOH yOOpkH ypoxas; 20 00pa3lioB ¢ BEICOKMM YUCIOM OOKOBBIX BETBEH; 17 HOMEpOB C BhI-
COKHMM YHCJIOM HPOIYKTHBHBIX y3JIOB Ha pacTeHHH; 11 006pas3moB ¢ BEICOKMM ITOKa3aTeNeM «4ucio 6000B Ha
pacteHnn»; 12 06pa3noB ¢ BEICOKOH Maccoi ceMsiH ¢ pacTeHus, 15 06pa3ioB ¢ BeIcokoi Maccoit 1000 cemsH;
a Takke 12 ckopocmenbix, 16 cpeaHepaHHux U 2 cpeaHenosfanue (Gopmel. IlokazaHo, yTo ypokaifHele U
ycToiuMBbIe K mepe3suMoBke obpasipl HyTa (F98-130, F97-25/1, 1221, Mansxotpa, 28-b, 30232) pekomen-
JIOBaHBI JJIs JalbHEUIIeH CeNeKIIMOHHOM paboThl B HANPABICHHH CO3AaHHsI 3MMOCTONKHX (OPM, IPUTOHBIX
Jutst oceHHero ceBa Ha FOro-Boctoke Ka3zaxcrana.

Knrouesvie cnosa: HyT, Iepe3UMOBKa, YCTOHYUBOCTh, OCEHHUH ITOCEB, BECEHHUII I10CEB, YPOKalfHOCTb.

Hyr (Cicer arietinum) otHocuTcs k cemeiictBy boOobix (Fabaceae), ans pacteHuil KOTOporo xapax-
TEPHO BBICOKOE COJICpXKaHHE TOJTHOIEHHOTO Oenka B ceMeHax. CojepkaHne He3aMEHUMBIX aMHHOKHCIIOT B
Oenke 0000BbIX B 1,5—2 pa3a Bbllle, ueM B O€JIKe 3epHa 3JIaKOBbIX. B MUPOBOM 3eMIle[IeIMH HYT 3aHUMAaET
IO TUIOIIAIA BO3JENBIBAHUS 3-€ MECTO CpPEeIM 3ePHOO000BEIX KynbTyp. HyT sBIsSeTCS MPOAYKTOM MUTAHHUSA,
IIMPOKO PacIpoCTpaHEeHHBIM B cTpaHax Asum, Apuku, CpequszemHoMopbs. B Kazaxcrane unTepec k HyTY
YBEIMYMBAETCS B MOCIIEAHNE TOJIBI, IOCKOJIBKY €r0 BO3ZENBIBAHIE BHITOJHO B S KOHOMHYECKOM OTHOIICHHH:
1eHa 3a 1 T 3epHa HyTa Ha MHPOBOM PBIHKE B 5 pa3 MPEBBIIIAET CTOMMOCTH TOHHBI 3€pHA MIIICHHUIIHI.

B nensx muBepcudukanuy u J0XOJHOCTH TIOCEBOB, YIIYYIICHHSI COCTOSIHUS TTOYB BO3/IC/ILIBAHUE HYTA B
Kazaxcrane umeer OompIme nepcrnekTuBbl. HYyT OTHOCHTCS K XOJIOAOCTOWKHM KYyJIbTYPaM M MOXKET IEpPEeHO-
cuTh B (haze BCXOI0B 3aMOpo3ku 10 —8 °C. DTa KynbTypa SIBISETCSA M OJHOM M3 CaMbIX 3aCyX0YyCTOMUHBBIX
oJTHOJIETHUX 0000BBIX KyibTyp. s Kasaxcrana, Gombinas 4acTh CENbCKOXO3SIMCTBEHHBIX YTOUI KOTOPOTO
HaXOJUTCS B PErMOHaX C HEJIOCTATOYHHIM YBIIXXHCHHEM, HAPSAY C CO3JIaHHUEM 3aCyXOYCTOWYHUBBIX (popm
aKTyaJIbHOW MPOOIIEMO SIBIIIETCS CO3/IaHNE COPTOB HYTa, IPUTOTHBIX JIJISi OCEHHETO CeBa, IPEUMYIIIECTBEH-
HO Ha IOre m FOro-Bocroke Kazaxcrana. TpamuiinoHHO 3Ta KyJdbTypa BBICEBACTCS BECHOH, UTO 3a4acTyIO
MIPUBOJIUT K MOAIMAJAHUIO PACTCHUN B TEHEPATUBHYIO (ha3y IMOJ BBICOKYIO TeMIEpaTypy U NedUIUT BIIATH,
YTO CYIIECTBEHHO CHIDKAET YpOoKaHOCTb. [IpenmyIiecTBoM moceBa HyTa O] 3UMy ABJISIETCS TO, 9TO pacTe-
HUS U30€TaroT CTPECCOBBII MEPHO U 32 CUET YIUTMHEHHSI CPOKOB Pa3BUTHS, 3PPEKTUBHOTO UCIIONH30BAHUS
BOJIHBIX PECYpPCOB IMOBBINIAIOT ypoxkalHOCTh ceMsiH A0 70 % [1, 2], maroT Oonpimmii ypoxaii. [lockonbky
KJIUMAT CTAaHOBUTCS OOJiee 3aCyNUIMBBIM, OCCHHUH MMOCEB HYyTa MOXKET MMETh 3HAUYUTEILHOE PEUMYIIECTBO
KaK JIJIsl IOBBIIICHUS YPOKAaHHOCTH, TaK M 711 ONITUMH3AINH CEITLCKOXO03SHCTBEeHHBIX MepornpuiaTtuid. Co3aa-
HHUE XOJIOJ0- U MOPO30CTOHKUX (hopM HyTa OyneT crocoOCTBOBATH MPOABMKEHHUIO KYJBTYpHI B 0ojiee XO-
JIONHBIE U BBICOKOTOpHBIE pernoHbl. B ['ocpeectp copToB, momymieHHBIX B Mpou3BoaAcTBO PK, BKiIrOUeHO
Bcero 6 COPTOB HyTa, U3 KOTOPBIX 3 — OTEUECTBEHHOM ceNeKInu, U3 HuX Jumb 2 copta — MKAPJJA 1 u
Kammmna 1255 npegnaznadens! mis FOra u FOro-Boctoka Kazaxcrana. tu copra co3qaBaluCh Uil TPAIU-
IIMOHHOT'O BECCHHETO CEBa, X yCTOWYHMBOCTD K Mepe3uMoBKe B ycioBusx KOro-Bocroka Kasaxcrana Henoc-
TaToOYHa.

IIpu pacTtymem K KyJIbType WHTEPEce CO CTOPOHBI TOBAPOIMPOU3BOAMUTEICH HEOOXOUMBI HOBBIE TOI-
XOJIbI K CEJICKIIMH COPTOB HYTa, MPUTOJIHBIX NI OCCHHETO CEBa, BKIIOYAKOIINE COBPEMCHHEIC TOCTHUKCHUS
MOJICKYJISIPHOW OHMONIOTHH, (PH3HOIOTHH, OMOXHUMHH, TIO3BOJISIONINE BECTH OTOOP KelaeMbIX OpPM BHE 3aBU-
CHUMOCTH OT CE30Ha, Ha 0a3e MapKepHBIX MOKa3aTelei, CONPSKEHHBIX C X03IHCTBECHHO-IICHHBIMU NIPU3HAKA-
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MU. YS3BUMOCTh PACTCHH B CBSI3U C HEOIATONPHUATHEIMU HU3KOTEMIIEPATypPHBIMU CTPECCOBBIMH (pakTOpa-
MH B 3HAYUTENbHOW Mepe 3aBUCUT OT CTaJAuH pa3BuTHs. HeOmarompusaTHBIMEU A pOCTa M Pa3BUTHS HYyTa
cuuTaroTCs Temmeparypbl oT —1,5 mo 15 °C. YcmoBus, mpu KOTOPHIX MPOUCXOIUT 3aMep3aHre BHYTPU- H
MEXKJIETOYHOTO COJICPKUMOTO B TKAHAX PACTCHUH, MPEJICTABISIOT OONBIITYIO IPOOJIEMY NIl PETUOHOB, TJIe
HYT BBICEBAIOT IO 3UMY: cTpaHsl CpeamzeMHoMophs, EBporsl, IlenTpanbaoit A3un u 3akaBkasbsi, WANA
[3]. B mexaynaponaom 1eatpe MKAPJIA pa3paboTaH MOJIeBOM METOJ OICHKHA HA XOJIOJAOCTOMKOCTH, TPH
KOTOPOM CEMEHA HyTa BBICEBAIOTCS B paHHMIA nepuo] oceHu (it CUpUn — OKTAOPH), IPU KOTOPOM pacTe-
HUE UMEET JOCTATOYHOE BpeMs JUIs aKKIMMATH3aIMKl K HU3KUM Temnepatypam [4]. Cpeau TeHOTHITOB HyTa
BBISIBJICHBI JIMHUH, BhIIEepKuBatontue temieparypy —20 °C 6e3 cHexHoro mokposa u —24 °C — 1o CHETOM.
Psim mccinenoBareneit oTMEYarOT B3aMMOCBSI3b MOpO30cToKocTH ¢ Maccoi 1000 ceMsiH, pa3BeTBICHHOCTHIO
cTebns [5—7]. PacTeHus, 3aMeISIOIIME POCT B MEPUOJ] CHIDKEHUS TEMIIEPATYPhl OCCHBIO, PU3HAKAMHU YETO
SIBJSICTCS] CHFDKCHHE TIIOMIAAN JIUCTHEB, CYMTAIOTCS O0JIee MMOATOTOBICHHBIMH K YCTICIITHOH TIepe3nMOBKe [8].

YCTOWYMBOCTH K MMPOMEP3aHHIO CBS3aHA C MEXaHU3MaMH IMPOTHBOCTOSHUS Ha KJIETOYHOM YPOBHE, IPO-
HCXOJSIIMMU B MEPHOJ] XOJOIOBON aKKIMMATH3alUU. B 3TO BpeMs B paCTEHUSX MPOUCXOAIT MeTaboymde-
CKYe ¥ (PU3UOTIOTHYECKUE U3MEHEHHUS, CHIDKAIOIIUE TOBPEKTAIOIINN TeMITEPaTyPHBIA YPOBCHB.

[lepe3uMoBKa HyTa 3aBUCHT OT MHOTHX (DaKTOPOB, B TOM YHCIIE OT TaKUX, KAK CPOKH IOCEBa, IIPUMEHE-
HUE YI00peHUH, KOHTPOJIS 32 HATMYUEM BpEAUTENCH U O0JIe3HEH, ClIOCO00B 00pabOTKH MOYBHI U JIp.

Obvexmbl u Memoovl HPOBEOEHUsL UCCeO08AHUL

B xoxe nccnenoBanmii m3ydanuch S0 HOMEpPOB HyTa OCEHHETO ImoceBa U 60 HOMEpPOB BECEHHEIO CEBa.
VuyerTHas MIOUab COCTaBIsUIA 1M’ TOBTOPHOCTh 3-KpaTHast. PacTeHHs OLEHHBATICH MO TAKAM IIPH3HAKAM,
KaK BBICOTa PACTEHUM, BHICOTA MPUKPEIICHHUS HIDKHETO 000a, Ynciio ceMsH ¢ pacteHus, macca 1000 cemsiH,
arpoOHOMMYECKas YPOKaltHOCTb.

Cbop m 00paboTKa METEOPOJIOTHUCCKUX IaHHBIX B TEPHOJ] OCECHHETO M BeceHHero moceBa 2015—
2016 r., pocTa U pa3BUTHS pPacTEHH, 0TOOpa MPOO MOKAa3allk, YTO CPEeAHEMECSYHAS TEMITEPaTypa OCCHHETO
MepHoa Pa3BUTHS CEIbCKOXO3SIMICTBEHHBIX PACTCHHI 03UMOro THIa ObuTa Bhimie Ha 3,3 °C B OKTAOpe U Ha
2,6 °C B HOs0pe. bnarompusaTHeIM OBUT NaHHBIH TIEPHOJ W B OTHOIICHHHM OCAIKOB, YPOBEHb KOTOPBIX
B 2-3 pa3a mpeBbIlIaN CPEIHUNA MHOTOJIETHUN Moka3areiab. CHEXXHBIM MOKPOB sHBApsl Mecslla U JTOBOJBHO
teruiast noroaa suBaps (—0,2 °C) cmocoOcTBOBaM MEPE3UMOBKE YCTOHUMBBIX GopM. DakTHyecKas Temiepa-
Typa BO3yXa B TIEpHOJI BECEHHE-JIeTHEH BereTalny ObUTa TAaKXKE BBIIIE CPEAHUX MHOTOJIETHHX, 32 HCKITIOUe-
HUEeM 0oJiee MPOXJIaTHOTO HMION Mecsana. Hadano Bereranny HyTa OCEHHETO CeBa OTMEYEHO B IMOCIEAHEH
nekane geBpans — B 3TOT PAHHEBECEHHUU MEPHOJ] TEMIIEpaTypa Bo3ayXa Oblia 3HAYUTEILHO BBIIIC CPEI-
HEMECSYHbIX MHOroseTHuxX aaHHbix (0 °C — B (deBpaite, 9,1 °C — B mapTe). B oTHOIIEHHH OCAIKOB: C arl-
peJist TIo MIONh MeECSI] BereTaronHoro nepuoja 2016 r. Benana MpakTHYeCKH TpeXKpaTHast HOpMa OCaKOB,
YTO CIIOCOOCTBOBAJIO POCTY U Pa3BUTHIO PACTCHUH U B TO K€ BPEMs Pa3BUTHIO COPHAKOB M 0oje3Hel. KoH-
TPOJIEM B ONBITAX SABJSUICA pailoHupoBaHHBIM copT HyTa Kammma 1255. OceHHuii moceB MpoOBeneH
06.10.2015 r., Becennuii — 28.03.2016 r.

Pesynomamot uccneoosanuii

B ocenHem moceBe KOJJIEKIMOHHBIX 00pa3loB HyTa M3Yy4alnCh TaKue MOP(OIOTHUECKHE TOKa3aTelNH,
KOTOpbIE MMEIOT BaXXHOE 3HAYCHHUE JUISI MEXaHU3UPOBAHHOW YOOpKH yposkas (BbICOTa pacTE€HHMH, BBICOTA
MIPUKPETUICHHUS HIDKHETo 000a), a Tak)Ke MOTYT OBITh CONPSDKEHBI ¢ YCTOWIMBOCTBIO PacTEHUN K OOJIC3HIM,
YCTOMYMBOCTBIO K a0HOTHYECKHM (haKTOpaM (BETBUCTOCTB).

BricoTa pactenmii BapprpoBaia B JaHHOM Habope oT 56 1o 85 cM, BBICOTa MPUKPEIJICHUSI HUKHETO
600a — ot 20 10 50 cM, KOTMIecTBO OOKOBBIX BeTBeit — OT 1 1o 5. UHMCIIO MPOIyKTUBHEIX Y3J7I0B, 0000B Ha
pacteHnH, Macca ceMsiH ¢ pacTeHust 1 Macca 1000 ceMsiH CONPSKEHBI ¢ yPOXKaWHOCTBIO M YYUTHIBAIOTCS B
OLIEHKE MCXOIHOT0 MaTepHaja U CeNICKIH BHICOKONPOAYKTUBHBIX (opM HyTa. /laHHBIE MOKa3aTean Bapbu-
posaiu ot 10 mo 42 mr., 12-50 mr., 5,4-20,0 T, 230-305 T COOTBETCTBEHHO.

KrnactepabiM anamm3oM MOp(OIIOTHYECKUX M CTPYKTYPHBIX ITOKa3aTenei Bce 00pasisl HyTa OCEHHETO
ceBa ObUTH crpynnupoBaHsl B 3 kinactepa (puc. 1).
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YpoxKanHOCTb KOMMEKLUMOHHbIX 06pasuoB HyTa ...
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PI/ICYHOK 1. I[eH):[porpaMMa pacnpeaciaCHusa o6pa3u0B HYyTa OCCHHETO CEBa I10 3JIEMEHTaAM ypOH(aﬁHOCTH

Crnemyer oTMETHTB, 4TO 0Opaser 285 u ManbpxoTpa HMEIOT KOPHYHEBBIH OKpac CeMsiH, aHTOIMAHOBYIO
OKpAacKy LIBETOB, HeOOJbION pa3Mep ceMsiH. OHU TPYNIHUPYIOTCS BMECTE, MOCKOJIIBKY HMEIOT CXOJICTBO U 110
psny ApYruX NMpu3HaKoB. JlaHHBIE 00pa3ibl OTHOCSTCS K Pa3HOBHIHOCTH «I€3W», TOTAA KaK OCTAIbHBIE 00-
pasubl OTHOCATCA K rpymme «kadymm». CuuTaioT, 4to GopMa HyTa «Ie3m» 0ojiee MOPO30CTOHKA, HEXKEIn
«KaOymm».

Ha pucynke 2 moka3aHbl cpefHHE AaHHBIE 00pa3lOB BBIIEICHHBIX KJIACTEPOB MO KOJIUYECTBY 000OB,
Macce ceMsiH ¢ pactenust u Macce 1000 cemsiH. Hanbouiee BEICOKOYpOKaifHbIe 00pa3Iibl COCPEOTOYMITUCH B
1-m xmacrepe.
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 Komn-Bo 0000B ¢ pacTeHNs, IT. © Macca ceMdH cpacTeHnd, . ® Macca 1000 cemsH, T.

Pucynox 2. XapakTepucTHKa KIaCTEpOB JIMHUI HyTa OCEHHETO ceBa 110 KOJIM4YecTBY 0000B,
Macce ceMsiH ¢ pactenus u macce 1000 cemsin

Ha ocHoBe aHamm3a JaHHBIX KOJUIEKIIMOHHBIX O0Opa3LlOB HyTa OCEHHETO ceBa IO XO3s5CTBEHHO-
LEHHBIM MPU3HAKaM ObUTH BBIAETECHBI: 17 00pa3uoB ¢ BeicoTOM pactenuit 75,0-85,0 cM; 7 06pa3uoB ¢ BbICO-
TOW MPHKpETUIeHHs 6000B, )KeIaTeNbHON Tl MEXaHU3UPOBAHHON YOOPKH ypokas 0e3 moteph; 20 o0pa3ion
C BBICOKHMM YHCJIOM OOKOBBIX BETBEH; 17 HOMEPOB ¢ BBICOKMM YHCIIOM IPOAYKTUBHBIX Y3JIOB HAa PAacTCHHU;
11 00pa3uoB ¢ BEICOKUM MOKazaTeneM «4uciio 60008 Ha pacTeHHn»; 12 00pas31oB ¢ BBICOKOH Maccoi ceMsH
¢ pactenusi; 15 o0pa3noB ¢ Beicokoil Maccoit 1000 cemsiH, a Takxke 12 ckopocmenbix, 16 cpeqHepaHHUX U
2 cpenHernio3aaue Gopmer (Tadm. 1).

Cepus «buonorusa. MegmuuHa. Meorpacdusi». Ne 4(88)/2017 37



M.C. KynanbepreHos, K.M. Bynatosa u gp.

Tabnuma 1

IlepcniekTHBHBIE 0 X03AiiCTBEHHO-IICHHBIM NMPU3HAKaM 00pa31bl HYyTa AJIs celeKIHHU
BBICOKOYPO:KAiiHBIX H aaNTHPOBAHHBIX K YCJIOBHSAM BO3/Je/1bIBAHUS COPTOB (OCEHHUI ceB, yp. 2016 r.)

Yucmo
IIpuzHaku ITokazarenu O6pasip 06pastion

BricoTa pactenuii, cM 75,0-85,0 F99-73, F02-04, 1221, F02-10, 1474, 13-b, F97-130, F-97-121, 17

30232, F-97-14, Ezbsen Sponishe, 28-b, Manbxotpa, F97-63,

F02-55, F97-147, 30113
BricoTa mpukperieHus 40-50 Bricokopocinsrii, 13-b, Ezbsen Sponishe, F02-10, MansxoTpa, 7
HIDKHET0 000a, cM F-97-121, 34-b
Yucno 6OKOBEIX BETBEH 4-5 33-b, JIyu, 30112, F98-30, F97-130, F103, 30130, 30226, 20
Ha pacTEeHUH, LIT. JIunus-8b, F-97-25-1, 30232, 28-b, F-97-60, F02-70, F02-10,
F-97-121, 1221, 1474, F-97-14, F97-63
Uucmo mpoTyKTUBHBIX 30-41,6 F99-73, F97-130, 30130, JIunusa-8b, 1221, F103, F-97-14, 17
Y3JI0B, MIT. F02-55, F-97-25-1, F98-30, 28-b, F-97-121, F97-63, 30232,
30113, 30226, F02-04
Yucno 6000B Ha pac- 42-50 28-b, F-97-14, F02-04, F-97-121, 1221, 30226, 30232, F-97-25-1, 11
TEHMH, IIT. F98-30, JIuuusg-8b, 30113
Macca cemsiH ¢ pacte- 16,3-20,0 F02-55, 30232, 28-b, Manbxotpa, F98-103, 30107, F-97-14, 15
HUS, T F-97-121, F02-04, 1221, 30226, F98-30, F-97-25-1, 30113,
JIunus-8b

Macca 1000 cemss, T 290-305 F02-55, JIunusa-8b, Beicokopocinsiit, F-97-60, F02-70, F03-153, 15

F97-147, F02-10, F-97-14, F-97-121, F02-04, 30226, F98-30,

30113, F97-52
Ckopocriensie, THEH 215217 30130, 12124, F02-04, 30226, 30112, F99-73, F02-70, 1229, 12
30113, 30107, F98-130, 1221

Cpennepannue, THeH 222-223 F97-60, F97-147, 31-b, F97-63, 13-b, F98-30, F02-10, 1474, 16

30236, 30121, F02-55, F97-121, F97-25/1, JIunus-8b, F97-14,

30232

Cpennenosnsue, fHel 227 28-b, ManbxoTpa 2

YV pacTeHuil OCEHHEro CeBa BhICOTA PACTEHUM MOJIOKUTEIHHO KOPPEIHUPYET C MOKA3ATENAMU YypOsKai-
HOCTH, 32 uckimodeHrueM Macchl 1000 ceMsH, MPU3HAK «YHCIIO MPOIYKTUBHBIX Y3JIOBY» BBICOKO KOPPETUPYET
C IpU3HAKOM «4HCII0 0000B ¢ pactenus» (» = 0,89) u ¢ maccoii cemsH ¢ pacrenus (r = 0,86).

ITo pesynpTaTaM aHanm3a pacTeHUI NPU BECEHHEM MTOCEBE KOJUIEKIIMOHHBIX 00pa3IOB HyTa U3yYalHCh
Te Jx€ MOP(OIOTHUECKUE TOKA3aTENIN U CEIEKIIMOHHO-IIEHHBIE TPU3HAKH, YTO M 'y 00pa31oB 03UMOI0 CEBa.

BricoTa pactenmii BappupoBana oT 43 10 82 cM, BBICOTa MPHKpEIUIeHus HUXHero 606a — ot 17 mo
40 cM, KOTMYECTBO OOKOBBIX BeTBeH — OT 1 10 5. UHCI0 IpOAYKTUBHBIX Y37I0B, 0000B Ha pacTEHUH, Macca
ceMsH ¢ pacteHus U Macca 1000 cemsH BapsupoBanu ot 8 1o 46 wr., 10-52 mr., 4,2-19,2 r, 230-300 r co-
OTBETCTBEHHO (TalII. 2).

KnactepubiM aHanm3oM MOPQOIOrHUECKUX B CTPYKTYPHBIX ITOKa3aTeei Bce 00pasiibl HyTa BECEHHETO
ceBa OBLTH CTPYNITHPOBAHEI B 4 Kiactepa (puc. 3).

VY pacTeHHii BECEHHEro ceBa MPOSBIACTCS ciabas MOJOXKHUTENbHAas B3aUMOCBSI3b BHICOTHI PACTEHUIT C
MOKAa3aTeIISIMUA YPOKaiiHOCTU. [Ipr3HaK «4MCIO MPOIYKTHBHBIX Y3JIOBY, TAK K€ KaK U Y PACTCHUIN OCEHHETO
CeBa, BBICOKO KOPPEIHPYET C MPU3HAKOM «IHCIIO 0000B ¢ pacteHus» (» = 0,94) 1 ¢ Maccoit ceMsiH ¢ pacre-
Hus (r = 0,87).

[o pe3ynpTaTtam oueHKH 00pa3LOB HyTa BECEHHETO CEBa IO XO3SMCTBEHHO-IICHHBIM MPU3HAKaM ObLIO
BeIZINIeHO: 11 00pasmoB ¢ BeIcOTOM pactenmid 75,0—82,0 cM, 12 00pa3noB ¢ MaKCHMaJIBHON BBICOTOM TpH-
kpermieHus 60608 (3540 cm), 20 06pa3oB ¢ BHICOKHMM YHCIOM OOKOBBIX BETBEH, 24 HOMEpa C BBICOKAM
YHUCIIOM TPOIXYKTUBHBIX Y3JIOB Ha pacTeHuH, 11 00pasIoB ¢ BEICOKUM ITOKA3aTeIeM «IHCI0 D00OB Ha pacTe-
HUAW», 18 00pa3IoB ¢ BEICOKOI Maccoi ceMsH ¢ pacTeHus, 18 o6pasmnoB ¢ Beicokoi maccoi 1000 cemsH, a
Takke 13 ckopocmenbix, 22 cpeaHepaHHue U 2 cpeaneno3aaue Gopmsl (Tadi. 2).
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Tabnuma 2
IepcnekTUBHBbIE MO X035HCTBEHHO-IIEHHBIM NMPU3HAKAM 00pa3ibl HyTa JAJIsl CeJeKIUHU
BBICOKOYPO:KAiiHBIX H aaNTHPOBAHHBIX K YCJIOBHSAM BO3/Je/1bIBAHUS COPTOB (BeceHHHI ceB, yp. 2016 r.)
TIpuzHaku TTokazarenu O06pa3upl Hncio
p pasil o0pasioB
BricoTa pactenuit, cMm 75,0-82,0 3352, 28-b, 30201, F-97-14, F-92-52, TH45-1-01, 1474, 11
F97-130, 30113, F02-04, F02-55
BricoTa mpukperieHus 3540 1148, F99-73, F-97-121, TH45-1-01, 32-Bb, 1221, F02-70, 30201, 12
HIDKHET0 000a, cM 30232, 28-b, Manbxotpa, F-97-14, 1474
Yucno 60KOBBIX BETBEH 4-5 30121, F97-52, 30128, 3352, F-92-52, 30236, F02-70, 30130, 20
Ha pacTEeHUH, LIT. 1148, F99-73, F-97-121, F02-70, 30232, F-97-14, 30112,
F02-55, 30113, Jlunus -7b, 30226, 1474
Uncno npoLyKTUBHBIX 30,0-46,0 F-97-121, 28-b, 1224, F02-70, 30232, Manbxotpa, 30121, 24
Y3JI0B, MIT. F97-52, 30130, F-97-14, 3351, Jlunus -7b, 30236, 30201,
F98-130, 30128, 3352, F03-153, F-92-52, 30113,30226,
F02-04,30112, F02-55
Yucno 6000B Ha pac- 40-52 30130, 30201, F98-130, 30128, F-92-52, 30226, F92-52, 30113, 11
TEHUH, IIT. F02-55, F02-04, 30112
Macca cemsiH ¢ pacte- 15,0-19,2 30121, Mansxotpa, 30236, 30232, F98-130, JIunus-7b, 30201, 18
HHM T 30128, F-97-121, 30113, F02-70, 30130, 30226, F92-52, F-92-52,
F02-55, F02-04, 30112
Macca 1000 cemsis, T 290-300 TH45-1-01, F97-52, 30113, F02-55, 30112, F02-70, F-97-14, 12
F98-130, F-97-121, F02-70, 30226, F02-04
Ckopocnensie, IHEH 89-92 30130, 12124, TH45-1-01, F02-04, 30112, 30226, F02-70, 13
F99-73, 30113, F02-70, F98-130, 30107, 1221
Cpennepannue, THeH 3352, 3351, 27-b, Jlunus-2b, 1148, 3356, 1474, 1229, 30236, 22
30121, 30-b, 1224, F97-121, F02-55, JIuausg-8b, 32-b, 30232,
F97-14
Cpennenosnnue, THeH 28-b, ManbxoTpa 2
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Pucynok 3. Jlenaporpamma pacrnpeneneHusi 00pasioB HyTa BECEHHETO CeBa
T10 RJIEMEHTaM ypOKailHOCTH
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Pucynoxk 4. XapakTepucTHKa KJIacTEpOB JIMHAH HyTa BECEHHETO CEBa 110 KOJINYECTBY 0000B,
Macce ceMsiH ¢ pactenus u macce 1000 cemsin

Ha ocHoBe mojacuera BBDKMBIIMX pacTeHHH B Xxone mnepesuMokd 2015-2016 rr. coprooOpasusl
OCEHHEro ceBa ObLIM MOJpa3fesieHbl Ha TPU TPyHmbl: 1| — ¢ HU3KUM ypoBHeM mepe3uMoBku (1638 %,
10 copTooOpa3uoB), 2 — co cpeAHUM ypoBHeM nepe3umoBku (40-58 %, 24 coproobpasua), 3 — ¢ BHICOKUM
nmokasaresneM nepe3uMoBku (60—84 %, 16 obpasmos). O6pasusr F97-25/1, 33-b, Jly4, F98-130, 30107 mpo-
SIBUJIM BBICOKYIO 3UMOCTOHKOCTh (YpOBEHb Nepe3uMoBkU 72—84 %). B Tabnune 3 npuBeaeHb! JaHHBIE ypO-
’KaHOCTH COPTOOOPA3LOB HyTa C BBICOKMM YPOBHEM IIEPE3MMOBKH. YPOXKAHHOCTH BceX 00OpasIoB B CpaB-
HUTEJIBHOM IIJIaHE BBIIIE IPU OCEHHEM II0CEBE, 3HAUUTEIbHOE MPEBBIILIEHUE 10 YPOXKANHOCTH B 03UMOM pas-

BUTHU 1OKa3anu oopasusl F98-130, F97-25/1, 1221, Manbxotpa, 28-b, 30232.

40

Tabnuma 3

YpoxaiiHOCTh cOPTO0OPA3LOB HYTA ¢ BHICOKUM YPOBHEM Mepe3UMOBKHU
NpH 03MMOM M SIpOBOM Bo3aebiBanum (2015-2016 rr.)

Y pokaltHOCTb, I/Ta

Y poxkaltHOCTb, 1/Ta

% Tepe3uMOoBaBIINX

O06pa3sis . 9 .
(oceHHmH mocen) (BeceHHMit oceB) pacTeHuil HyTa

Jlya 6,6 6,0 82
33-b 5,5 4,5 82
F98-130 28,6 25,0 74
30107 27,0 25,5 74
F97-25/1 25,0 17,0 72
F97-14 27,0 26,0 70
JInnus-8b 25,3 24,5 70
13-b 7,5 6,5 68
F98-30 7,5 6,2 66
301134 23,0 20,0 66
1221 30,0 26,0 66
ManbxoTpa 31,0 26,2 62
28-b 29,0 24,5 60
Ezbsen Sponishe 6,5 5,8 60
F97-121 22,0 20,0 60
30232 29,7 25,8 60
HCPyos 1,0 1,2

Raxnouenue

BecTHuk KaparaH,qMHCKoro yHuBepcuteTta

Ha ocHoBe ananm3za mokasaTeneil X03sIiiCTBEHHO-IICHHBIX MPU3HAKOB KOJUICKIIHOHHBIX 00pa3IioB HyTa
OCEHHETO ceBa ObLIO BBIACNCHO: 17 00pasnoB ¢ BeicoTOW pacteHuit 75,0—85,0 cMm, 7 00pa3IoB ¢ BBICOTOU
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NpUKperyieHnss 0000B, JKelaTeNbHOH JJsl MEXaHW3UpOBaHHOW YyOOpku ypoxkas (He Hmke 35 cm),
20 06pa3IoB ¢ BHICOKUM YHCIIOM OOKOBBIX BETBEH, 17 HOMEPOB C BEICOKMM YHCIIOM MPOIYKTUBHBIX Y3JIOB Ha
pactenuu, 11 oOpas3oB ¢ BHICOKHUM TIOKa3aTElIeM «IHCII0O 0000B Ha pacTeHHNW», 12 00paslmoB ¢ BBICOKOU
Maccoil ceMsH ¢ pacteHus, 15 oOpasnoB ¢ Bwicokoi Maccoit 1000 cemsH, a Takxke 12 ckopocmensix, 16
CpeIHEepaHHUX U 2 CpETHETIO3MHIE (POPMBL.

ITo pesynbraram mepe3nMoBKH B 2015-2016 rT. 00pa3npl pa3aeneHsl Ha TPH TPYMIBL: | — HEYCTOMU-
yuBble (16—38 % mnepesumoBaBumIMX pacteHuid, 10 o0pas3uoB), 2 — CO cpenHHM YPOBHEM IEPE3MMOBKH
(40-58 %, 24 oOpasua), 3 — c BBICOKHM MOKa3areneM nepe3umoBku (60—-84 %, 16 oOpasuon). Beicokyro
YPO’KaHOCTh, KaK IMPU BECEHHEM, TaK M MPH OCEHHEM ceBe, mokaszanu oopasusl F98-130, F97-25/1, 1221,
Mansxotpa, 28-b, 30232, xapakTepu3yIonIuecs BRICOKAM YPOBHEM IEPE3UMOBKH B YCIOBHIX AJIMAaTHHCKON
o0nacTH.

Paboma evinonnena ¢ pamrxax npoexkma MOH PK 0783/'®4, I'P Ne 0115PK00697.
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Onrycrik-Ibirsic Kazakeran :xaFnaiiblHIa KbICTAN HIBIFY Ke3eHiHeri
KOJ/UIEKIIUAJIBIK HOKAT YJITiJiepiHiH eHIMATIri

Kazakcran yuIiH aypulapyamibuiblK OKepiepiHiH OackiM  Oemiri bUIFan IKETKUTIKCI3 —ayzaHzapra
opHaJyacKaHbIMeH Katap, Kazakcranueiy OHTycTiri MeH OHrycTik-IIIbIFBICH aiiMakTapbIHAa KY3Ti ericrepre
JKapamIpl, HOKATTBIH KYpPFaKIIbUIBIKKA TO3IMII TypJepHAi IIbFapy ©3eKTi Mocele OONbIT TaObUIajIbL.
Cenexunst yImiH OacTamksl Typiiepai Oeliinm aiy VINIH, Ky3Ti jKOHE JOCTYPJl KOKTEMTi eric »KarJalblHIa
HOKATTBIH 50 KOJUICKIMSUIBIK YJTiIEpiHE OHIMIUIIK XoHEe Oacka J1a KOpPCETKIIITepi jKOHE SKOHOMHKAIBIK
MaHBI3IB! Oenrinepi OoiibiHma Oaramaymap >kyprisimmi. Kysmik ericre 75,0-85,0 oM ecimpiix OwmikTiri
OoiibiHIIa 17 yirizep jkoHe ©HIMAI MEXaHMKaJaHIBIPbUIFAH JKMHAyla OypIIakTaplblH OpHANaCybIHBIH
6uikTiri 6oiibiHIna, siFHA 35 cM TeMeH emec 7, Oyiip OyTakTapbIHbIH caHbI )KOFaphl 20, eCiMAiKTeri OHIMIIK
TYHiHgepiHiH caHbl JxoFapbl 17, ecimmikTeri OypIluak CaHBIHBIH JKOFapbl Kepcerkimn Ooibiama 11,
ecimuikTeri aoH canMarbl jxorapel 12, 1000 moH canmarbl GoifbiHIIa >xoFapbl 15 yirinep, conmai-ak 12
Te3MmiceTiH, 16 oprama epre jkoHe 2 OpTa Kell MiceTiH Typiepi OemiHin ansHabl. HOKaTTHIH KbICTall NIBIFYFa
Te3iMIi xkoHe eHiMALTIT xkoFapsl (F98-130, F97-25/1, 1221, Manbsxotpa, 28-b, 30232) xone KazakcTaHHBIH
Omnrycriri Mer OHTyCTIK-IIIBIFBICE aliMaKTapbIHAA KY3Ti ericrepre jkapamIpbl, KbICKa TO3IMAI TypiepiH
LIBIFapy MaKCaThIH/A CEJICKLHSIBIK )KYMBICTAP/Ibl apbl Kapaii jKaJIFacThIpy/ia KYHIbI YITiIepi YChIHBUIIBL.

Kinm ce3dep: HOKaT, KbICTaH LIBIFY, TO3IMIUTIK, KY3Ti €ric, KOKTEMTI €ric, OHIMILTIK, OCIMIIKTETi OHIMIIK
TYHiHIEpi caHbI.
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M.S. Kudaybergenov, K.M. Bulatova, K. Baytarakova, Sh. Mazkirat

Yield of chickpea collection samples at overwintering
in the conditions of Southeastern Kazakhstan

For Kazakhstan, the majority of its agricultural lands are located in regions with insufficient moisture, along
with the creation of drought-resistant forms, the actual problem is the development of chickpea cultivars suit-
able for autumn sowing, mainly in the South and South-East of Kazakhstan. In order to identify the initial
forms for breeding, the yield indicators and other economically important characteristics of 50 chickpea col-
lection samples at autumn and traditional spring crops were evaluated. In autumn sowing, 17 samples with a
plant height of 75.0-85.0 cm and 7 samples with a great number of beans, not less than 35 cm, these are de-
sirable for mechanized harvesting, 20 samples with a high number of side branches, 17 numbers with a high
number of productive nodes, 11 samples with a high «<number of beans from the plant», 12 samples with a
high seed weight, 15 samples with a high mass of 1000 seeds, and 12 early, 16 medium and 2 med-late matur-
ing forms. In 2015-2016, Resistant to wintering and productive chickpea samples (F98-130, F97-25/1, 1221,
Malhotra, 28-B, 30232) valuable for further breeding in the direction of developing winter resistant forms
suitable for winter sowing in the South-East of Kazakhstan were recommended.

Keywords: chickpea, overwintering, resistance, winter sowing, spring sowing, yield.
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PacnpocTpaneHue u BU10BO€e pa3HOoOpa3ue IHAeMUYHBIX BU0B PACTEHU I
xpeOTa JlxkyHrapckoro Ajsiaray

W3ydeHs! pactpocTpaHeHHE U BUIOBOE Pa3HOOOpasue SHAEMHUYHBIX BHIOB pacTeHHil xpebra [ kyHrapckoro
Anartay. Pe3ynbraTsl HecneioBaHmil MOKa3ay, 9T0 3HAEMHUYHBIE BHBI B JDKyHrapckoM Ajatay BCTpPEYaroT-
cst B 15 Hambosiee KpymHBIX cemelicTBax U 41 pone. Haubonbiee 4uciio sHAEMHUYHBIX BUIOB HAXOAUTCS B
cemeiictBax Fabaceae (23 Buna), Asteraceae (15), Boraginaceae (13). IlpoBeneH cpaBHUTEIbHBIN aHAIN3
SHIEMHUYHBIX BUJIOB PACTEHUI 110 CEBEPHOMY U I0)KHOMY MakpockioHy JIxyHrapckoro Anatay. B BugoBom
OTHOILIEHUH 10 KOJMYECTBY BUIOB JUAUPYET CEBEPHBbIA MakpockinoH JlxyHrapckoro Amatay — 42 Buaa,
FOKHBIM MakpockIoH — 20 BuxoB. OIHAKO TOJIBKO § 3HAEMOB SABISIIOTCSA OOIIUMHU VI CEBEPHOTO U I0)KHOTO
CKIOHOB. Cpenu SHAEMHUYHBIX BHJOB B HHU3KOTOPBSIX BCTpedaeTcs 32 BHAA, B BBICOKOTOpbAX — 19,
B cpeHeropssix — 37 BuoB. IIpoBeneHHBI aHAMM3 10 (BIOPUCTHYECKOMY COCTaBY SHJEMHUYHBIX BHIOB
pacTeHMii IOKa3all, YTO BUJIOBOH cocTaB mpeAcTaBleH 95 BUIaMu COCYAUCTBIX pacTeHui u3 63 poxos u 37
cemeiicTB. KommuecTBeHHOe pacmpeseneHne MeXIy ceMelicTBaMH HepaBHOMepHoe. Pacmpernenenue sHpue-
MHYHBIX BUJIOB PacTeHHH MO pojaM Takke HepaBHOMEpHOE. AHAIN3 BUIOBOTO COCTaBa M PaCIpOCTPaHEHHUS
BBISBJICHHBIX BUJIOB IO OOCIJIEZIOBAHHBIM PaiioHaM Ha TeppuTopuu XxpedTa J[KyHrapckoro Ajatay mokasai,
YTO OHH PACNpeeTeHbl HEPABHOMEPHO.

Knouesvie cnosa: pacnpoctpanenue, JpKyHrapckuit Anaray, 1epeBbs, pof, BUJI, Xpeder, (uiopa, pacTeHus,
KYCTApHUK, AJIbIIUMCKUH JIyT.

B nacTosiee BpeMsi pacTeHus SIBISIIOTCS UcTouHUKaMu okoio 10000 coemuHeHui pa3nuyuHbIX KJIacCoB,
WCIIONIb3YEMBIX B KaUECTBE CepJEUHBIX MPErnapaToB, MPOTHBOOIMYX0JIEBBIX CPEICTB, TOPMOHOB, JHUYPETUKOB,
aHTUOMOTHKOB, aHAJILI'CTUKOB U T.1. [1]. B Hacrosimee Bpems u3 6osee 210 opuiuaibsHO MPU3HAHHBIX JIe-
KapcTBEeHHBIX pacTeHuii B Kazaxcrane mpouspactaror 124 nukopactymmx u 50 KyJIbTHBHPYEMBIX (apMaKo-
nerHbIX BuAoB. CBeleHUs O 3amacax UMEITCs i 57 TUKOpacTyLIUX JeKapCTBEHHBIX pacTeHuil [2]. bonee
20 1eneOHBIX BHUIOB OTHECEHO K PEIKHM W HcUe3aromuM [3]. BONbIIMHCTBO JE€KapCTBEHHBIX pPacTEHUMN
(80 %) mpouspacTaer B ropHbIX 3kocuctemMax CeepHoro Tsub-I1lans [4, 5]. IIpoMbICIOBEIE MACCHUBBI HEKO-
TOPBIX YHUKANBHBIX 3HJIEMUYHBIX JICKAPCTBEHHBIX PACTCHUMU, MPOU3PACTAIONIMX HA TOPHBIX TEPPUTOPUSIX
KazaxcraHa, HCIBITBIBAIOT Ha ce0€ CHIIbHBIN NPECC X03AHCTBCHHOMN IEATEIBHOCTH.

®dnopa ATMaTHHCKOH 001acTH, KaKk HUKaKoM apyroi peruon KasaxcraHa, borata SHAEMHUYHBIMHA BH/Ia-
MU JIEKapCTBEHHBIX pacTeHwid (puc. 1). M3BecTHO, 4TO yClexu B pa3BUTHH HAPOJHOTO XO3SICTBAa CTPaHBI B
3HAYUTENFHOW CTETIEHH 3aBUCAT OT YMEJIOTro M OEpeXHOTO OCBOEHUS €€ MPHUPOIHBIX PACTUTEIBHBIX pecyp-
coB. JKyHrapckuii Anaray JaBHO SBJsieTCs 0a30i cOOpPOB MHOTHMX BHJIOB PAaCTHUTEILHOIO ChIphs B Ka3zax-
ctane [6]. IloaToMmy MHBEeHTapu3alus, B MEPBYI0 OYEPEIb IHACMHUUYHBIX BUIOB JEKAPCTBEHHBIX PACTCHUMH,
HMEIOIIMX 37ECh PACIpOCTPaHEHHUE, YUET 3alacoB W TMOUCKH MYyTEH MX pPalMOHAIBHOTO HCIIONb30BAHUS
OYCHb aKTYyaIbHBI. MI3MeHeHHs (IIOphI U paCTUTENLHOCTH PEroHa He n3ydanuck 6omnee 30 neT.

Pucynox 1. Xpeber [Ixynrapckuii Anatay, yuieiabe CapkaHn
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lens mccnenoBanuii — u3ydeHHE PACIPOCTPAHCHUS W BUIOBOTO Pa3HOOOpa3usi SHACMHUYHBIX BHIOB
pactenunii xpeoTa Jxyrrapckoro Amaray (AiMaTHHCKas 0071acTh).

MeTopl UCCIIEAOBaHUN — OOIICIPUHSATHIC PECYPCOBEAUECKUE M Te000TaHMYECKHEe MeToabl. B mpo-
Lecce OMpeNeyCHUs PacTeHHM B KAaueCTBE HMCTOYHHKOB HCIOJB30BaHBl MHOTOTOMHBIE CBOAKH: «Diopa
CCCP» [7], «®nopa Kazaxcrana» [8], «Onpenenmurens pacrennii Cpemueit Aszum» [(9], «mmrocTpupoBaH-
HEIN onpeaenuTens pactenuit Kaszaxcranay [10].

Xpeber JlxyHrapckuii Anaray sSBISETCS CaMOCTOSTEIBHBIM TOpHBIM oOpa3oBanueM. OT MepeoBBIX
ueneid Tsup-Illans xpebet otnenen Mnwuiickoil BnaanHOW. 3amagHeie oTporu J>KyHrapckoro AnaTtay CMBbI-
KaroTcs ¢ orporamu Uy-Wnwmiickux rop, o0pasys HeBbicokoe Imiato Kapoii. K mogHoxbsam JIKyHrapckoro
AnaTay moacTymaer AJlaKoJIbCKas BIAAMHA, cCOeauHeHHas ¢ [KyHrapcKow BnaauHou J[»KyHrapcKuMu BOpo-
Ttamu [11].

JxyHrapckuii AnaTtay 3aHUMAaeT IPOMEXYTOYHOE TOJIOKEHHE MEXy TOPHBIMU cTpaHamu fora Cpen-
Helt A3um u tora CubupH, COCTOUT M3 JIBYX TJIABHBIX, IMOYTH IIUPOTHO BBITSHYTBHIX XPEOTOB MPOTSKEH-
HocThIo 400 KM, pa3leNieHHbIX MEXIY COOOH MPOIoNIbHOM nonuHOl pekn Kokcy, moHmkaromeiics u pacim-
psroreiicst Ha 3aman. [muaa 205 kM, miomans Oacceitna 4670 KM>. Bepér nauano Ha 10ro-3amaaHbIX CKIIO-
Hax /[xyHrapckoro Ajnatay Ha BbicoTe okoyio 3000 M. Ot uctoka o BraneHus p. Kazan HaseiBaeTcs Kapa-
apsik. CpenHuii rogoBoi pacxos B 46 KM OT yCThsl — OKOJIO 57 M/cex. Pacxon Boabl Ha BBIXO/E U3 YILETbS
Yanrapax — ot 30 qo 120 xy0. m/c, cpeanmii ykiaon — 11,2 m/km. CTok peku GopMUPYETCS B OCHOBHOM 3a
CYeT TAIOUNX JIEAHUKOB. IMEHHO 1M03TOMY MaKCHMAaJIbHBIN YPOBEHb BOZBI B peKe HAOII0aeTCa B CepeiHe
HI0JIsT — Hamboliee )KapKoro mMecsna jera. JlyrooopasHo MpOCTHPAETCsl CEBEPHBIN XpeOeT, ¢ BHIMTYKIOCTHIO
BbICOTOI 4622 M. [losoruii ceBepHbI CKIIOH XpeOTa, XOTS M XapaKTepu3yeTcsl ITyOOKHM SpO3HOHHBIM pac-
YJIICHCHHEM, TTOCTETICHHO TTOHIKAETCS Ha ceBep M Ha 3ama (puc. 2).

Pucynok 2. Pexa Kokcy (xpebet JxyHrapckmii Anaray)

[To4BeHHBI TOKPOB CEBEPHOTO U 3aMaJHOTO CKIOHOB JIKyHrapckoro Aliatay mpeicTaBlicH S5 TOYBEH-
HBIMU Tosicamu [ 12]:

1) ma Beicote 3200-3500 M Haz ypOBHEM MOPS ITOYBEHHBIA U PACTUTEIBHEIN IIOKPOB HE Pa3BUT;

2) 3200-2300 M — MaOMOIIHBIC aTBIUACKNE U TOPHO-JTYTOBBIE HIEOHUCTHIE CYOaNbIUHCKIE TOYBHI;

3) 23501500 M — MaJIOMOIIIHBIE JIECHBIE YePHO3EMOBHIHBIC, CBETIIO- U CIIA00TO/[30JIUCTHIC TTOYBHI,

4) MOIIIHBIE JIECHbIE YePHO3EMHBIE, CBETIIO- U TEMHO-KAIITAHOBBIE TOPHO-CTEITHBIE TIOYBHL;

5) arxe 650 M HaZ ypOBHEM MOPSI — MAJIOMOIIHBIE TIOUBBI ITyCTHIHHBIX HU3KOTOPHH.

OxHsI Xpebdet JkyHrapckoro Anatay B CBOSH BOCTOYHOW YaCTH JOCTHTAET aOCOMOTHBIX OTMETOK B
4442 M u cmyckaetcst k Mmuiickolt BnaawHe KPYyTHIMA YCTYIIaMH, PACWICHECHHBIMHU TIIYOOKUMHU 3PO3HOHHBI-
Mu noiuHamu. [lepenoBeie XpeOThl JKyHrapckoro Anartay Ha ceBepe M I0re¢ HMEIOT a0CONIOTHBIE OTMETKH
ot 3800 mo 1100 M, a nHUIIA BHYTPUTOPHBIX BriaguH — oT 500 1o 3000 m.

Kmmmar [xyHrapckoro Asnaray, mepexomHblii Mex Iy ropHbEIME obiacTsmu CeepHoro Tsub-lllans u
AdrTas, XapaKkTepu3yeTcs 3HAYNTEIBHONW COTHEYHON MHCOJSIITNEH, Pe3KOi KOHTHHEHTATLHOCTHIO, CYXOCTBIO,
TEIUIBIM JIETOM, XOJIOHOW MaJIOCHEKHOW 3UMOM B MPEATrOPhsIX, YACTHIMU WHBEPCHUSIMHU TEMIICPATyp U MOIII-
HBIM CHETOBBIM MTOKPOBOM B Tropax. YBIXHEHHE CKJIOHOB HepaBHOMepHOe. CeBepHBIN CKIIOH OoJiee BIIaXK-
HEIH, cpeaHerofoBoe KoaudectBo ocanko 500—600 (mo 800 mm), a Ha roskHOM — 300—450 MM.
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s ropubix paiionoB Kazaxcrana xapakTepHO MOsICHOE pacrpesieieHUue U 3HauuTeIbHOe OnopazHooo-
pasue, 60raTCTBO paCTUTEIHHOCTH, JOBOJILHO BBICOKHH e¢ dHmeMm3M [13,14].

CrieKTp pacTUTENIBHBIX II0SICOB BKJIIOUYAET: MPEATOPHBIE MYCThIHU (HACTOSIIME U OCTEIIHEHHBIE), CTEIH
(omycTBIHEHHBIC, HACTOSIINE, TYTOBBIC), TEMHOXBOWHBIC JIeca U JIyra — CyOallbIMHOTUITHBIE JIyra U ap4o-
BbI€ CTJIAHMKH — AJILIIMHOTHITHBIC JIyra ¥ KoOpe3Huku. Ha Hanbomnee BBICOKMX yd4acTkax rpeOHel OCHOBHBIX
XpeOTOB pPa3BUTHI JaHAMIA(TH TIIAIINATLHO-HUBALHOM 30HEI [15].

[To manueiM B.IL 'omockokoBa [16] u mo marepuanam repbapusi UucTuTyTa 60TaHUKU M (PUTOMHTPO-
nykuuu, Bo iope xyHrapckoro Anatay npeacrasieHsl 112 cemeiicts, 622 pona, 2168 Bumos (puc. 3), u3
KOTOPBIX 76 SHIEMUYHBIX, BCTPEUAIOLIUXCS TOJIBKO Ha 3TOM XpeoTe.
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CeMeHcTBO Pon Bug

Pucynox 3. PacmipeneneHre BUIOB paCTeHUH 110 CHCTEMAaTHIECKAM TPyIIIaM

Ha tepputopun mcciemyeMoro paiioHa MpeAcTaBIeHO He MeHee 75 % OT umcia BCeX BUIOB BBICIIAX
pacteHuii, npouspacraroiux B JkyHrapckom Anartay. M3 HUX BBICHINE CHIOPOBBIE PACTEHUS MPEICTABIECHBI
14 cemeiictBamu, 18 pomamu, 34 punamu. Hanboiee npeacrapiennsie Bo duiope JxyHrapckoro Anartay ce-
MeHCTBa MPUBEACHKI B TabmuIe 1.

Tabnuma 1
KonuyecTBo BHI0B B Beaylux cemelicTBax (uopsl [JKyHrapckoro Asnaray

Uwuco Bu0B DHIEeMU3M
CewmelicTBa B T.4. 3HJe- |YUHCI0 poJIOB| B ceMeiCTBaX,
BCETO 0

MHYHBIX %
Asteraceae 339 15 84 4.4
Poaceae 214 3 58 1,4
Fabaceae 182 23 21 12,6
Brassicace 133 2 58 1,5
Rosaceae 107 3 26 2,8
Caryophyllaceae 95 — 23 —
Lamiaceae 90 4 29 4.4
Ranunculaceae 79 5 25 6,3
Scrophulariaceae 78 4 12 5,5
Cyperaceae 65 1 10 1,5
Apiaceae 63 4 33 6,3
Boraginaceae 59 7 23 11,9
Chenopodiceae 57 — 23 —
Liliaceae 55 3 11 5,5
Polygonaceae 39 - 8 -
OcranbHbIE CEMENCTBa 513 2 176 —
Wroro Ha 15 cemericTB 1655 74 446 —

[Iupoko pacmpoCTpaHEHHBIMH CEMEWCTBAMH SBISIIOTCS  Asteraceae Dumort. (339 Buzaos),

Poaceae (214), Fabaceae (182), Barssicaeae Burnett (133), Rosaceae Juss. (107), Caryophyllaceae (95),
Lamiaceae (90), Ranunculaceae (79), Scrophulariaceae (78), Cyperaceae (65), Apiaceae (63),
Boraginaceae (59), Chenopodiceae (57), Liliaceae Juss. (55 Buna), Polygonaceae Juss. (39), Berberidaceae
Juss. (2), Iridaceae Juss. (5), Convolvulaceae Juss. (1 Bun) (puc. 4).
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Pucynok 4. KonmnmaecTBo BUIIOB B KPYITHEHIINX ceMeicTBax Giiopsl Xpedra JkyHrapckoro Anaray

Hauboiee kpymnubie poast (iopsl Jbxyrrapckoro Amaray 6omee 10 Bunos: Astragalus (76), Carex (41),
Oxytropis (36), Veronica (31), Allium (30), Potentilla (27), Artemisia (26), Poa (25), Taraxacum (25), Silene
(22), Pedicularis (22), Euphorbia (20), Stipa (19), Saussurea (19), Gentiana (18), Galium (18), Salix (17),
Polygonum (16), Draba (16), Alchemilla (16), Elymus (15), Festuca (15), Cotoneaster (14), Lappula (14),
Viola (13), Cirsium (13), Hierasium (13), Juncus (12), Stellaria (12), Hedysarum (12), Geranium (12),
Epilobium (12), Dracocephalum (12), Orobanche (12), Cousinia (12), Serratula (11), Tragopogon (11),
Leyvus (10), Iris (10), Chenopodium (10), Lepidium (10), Visia (10), Zygophyllum (10), Seseli (10),
Scutellaria (10), Lonicera (10), Jurinea (10) (Tabmn. 2, puc. 5).

Taonuma 2

CooTHolIeHHMe BeAyUIHX MO YHCJIYy BHAOB PoaoB (B coctaBe 0oJiee 10 Bu10B) duiopbl
xpe0Ta JlxyHrapckoro Amnaray

Ne Komn-Bo | Ne Kon-Bo | Ne Kon-Bo
Ponpr Ponpr Ponwr
n/m BUIOB | /1 BHIOB | I/m BHIIOB
1 |Astragalus 76 17 |Salix 17 33 |Dracocephalum 12
2 |Carex 41 18 |Polygonum 16 34 |Orobanche 12
3 |Oxytropis 36 19 |Draba 16 35 |Cousinia 12
4 |Veronica 31 20 |Alchemilla 16 36 |Serratula 11
5 |Allium 30 21 |Elymus 15 37 |Tragopogon 11
6 |Potentilla 27 22 |Festuca 15 38 |Leymus 10
7 |Artemisia 26 23 |Cotoneaster 14 39 |Iris 10
8 |Poa 25 24 |Lappula 14 40 |Chenopodium 10
9 |Taraxacum 25 25 |Viola 13 41 |Lepidium 10
10 |Silene 22 26 |Cirsium 13 42 |Visia 10
11 |Pedicularis 22 27 |Hierasium 13 43 |Zygophyllum 10
12 |Euphorbia 20 28 |Juncus 12 44 |Seseli 10
13 |Stipa 19 29 |Stellaria 12 45 |Scutellaria 10
14 |Saussurea 19 30 |Hedysarum 12 46 |Lonicera 10
15 |Gentiana 18 31 |Geranium 12 47 |Jurinea 10
16 |Galium 18 32 |Epilobium 12 48 |Hordeum 10

Ponpl, umeromue B cBoeM coctaBe ot 1 go 10 Bunos: Glycyrrhiza, Hordeum, Crataegus, Asparagus.
Hus ponoB Bromus, Eremopyrum, Festuca, Rheum, Clematis, Salsola, Amoria, Medicago oTMe4eHO TIO
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3 Buna pacrenmii. Ponwt Elytrigia, Helictotrichon, Koeleria, Melica, Phleum, Atraphaxis, Fragaria, Malus,
Rubus, Sanguesorba, Sorbus, Urtica, Amaranthus, Inula, Lactuca, Berberis, Betula, Lepidium,
Kraschennikovia, Elaeagnus, Alhagi, Caragana, Hedysarum, Vicia, ibes, Hypericum, Mentha, Salvia,
Linum, Nitraria, Morus, Plantago, Calamagrostis uMeroT B cBoeM coctase oT 1 10 5 BumoB. OcTanbHbIC PO-
IIBI TIPE/ICTABJICHBI 110 OAHOMY BUY.

JlxyHrapckuii Anatay 1o KOJIHYECTBY DHACMHUYHBIX BHJIOB OTHOCHUTCS K Hamboiee OoraTbIM ¢uiopu-
cruyeckuM peruonaM Kazaxcrana, yerynas numb Ceipaapeunckomy Kapatay [17].

B 4stragalus
B Carex

B Oxytropis
B Veronica

B Allium

B Potentilla

B Artemisia
‘ B Poa

B Taraxacum
B Silene

B Pedicularis
B Euphorbia
u Stipa

B Saussurea

26 27 30 & Gentiana

Pucynox 5. CooTHOIIEHHE BEAYIINX IO YUCITY BUAOB pOAOB (Qropsl XxpedTa /)kyHrapckoro Anaray

OuaeMuvHble BUIBI B JKyHrapckoMm Anatay BeTpedarorcs B 15 HaubOosiee KpymHBIX cemelcTBax u 41
poxne. OcHoBHas Macca HIIEMOB (69 BUIOB) COCpEIOTOUEHA B TPYIIIE ABYNOJIBHBIX, JHUIIL 7 BUJOB OTMEYE-
HBI CPEH OJHOAOJIBHBIX PACTCHUH.

Haubosbiliee 4MCIO 3HIAEMHYHBIX BHIOB HAXOAMUTCSA B ceMmeilicTBax 0000BbIX (Fabaceae) — 23 Buma
(12,6 %), nHamHOrO MeHbLIE (IO KOJIMYECTBY) B CEMEWCTBAX CIOXHOLBETHBIX (Asteraceae) — 15 (4,4 %) u
OypauHuKOBBIX (Boraginaceae) — 7 (11,9 % suaemusma). B ocranbHbIX 12 cemelicTBax HACMHYHBIX BHIOB
BcTpeuaeTcs MeHee S (puc. 6).
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Boraginaceae
Ranunculaceae
Lamiaceae
Scrophulariaceae
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Liliaceae
Brassicace

Pucynox 6. KonmuecTBo 3HIEMUYHBIX BUAOB B KPYITHEHIINX ceMeicTBaxX (hIopbI
xpebta J[xyHrapckoro Anatay
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Haubonpiee uncno suaemuunsix BuaoB (14) conepxat pon Astragalus (cem. boboswix Fabaceae), na-
cunthiBaromuii B Kazaxcrane 6onee 300 BuI0B.

BTopoii mo konudecTBy 3HASMHIHBIX BUIIOB po Oxytropis (ceM. BoOoBwIX Fabaceae).

CewmeticTBO OypauyHUKOBBIX (Boraginaceae) B JlKyHrapckoM AnaTay MpEICTaBICHO 7 3HIEMUYHBIMH
BHJIAMHL.

CeMeiCTBO CIIOKHOIBETHEIX (Asteraceae) B dHAeMUIHOU (pirope J[yHrapckoro Amaray mpeacTaBlIeHO
15 Bumamu, oTHOCSITUMIUCS K 6 ponam (puc. 6).

Pacnipenenenue sHaemMuuyHbIX BUAOB JXKyHrapckoro Anaray Mo MECTOOOHTAHHSM WIIM IO THIIAM
PacCTHTEIHHOCTH, TEPPUTOPHAIFHOMY W BBICOTHOMY TIOJOXEHHSIM II0Ka3ajllo, YTO OCHOBHAas Macca
SHICMUYHBIX BHUAOB IPOM3pACcCTacT Ha KaMEHHUCTBIX CKJIOHaX (52 Buma), ckaiax (23 BUAA) W TaJCUHHUKAX
(16 BumoB). Ha ropubIx myrax pacret 15 sugemoB. Cpeny SHIEMUYHBIX 1IeHO30B — 11, Ha KpHOPUIEHBIX
ANBIUNACKUX JIyrax — 5, B KYCTApHUKOBBIX 3apOoCisiX — 4, HA COBPEMEHHBIX MOpPEHaxX — 3 W 1Mo 2 BHIA
BCTpEUaeTCs B XBOWHOM JieCy, Ha 00JI0TaxX U BIAKHBIX JTyTaX.

Pacrnipenenenue BUOB pacTeHUil 10 BEICOTHOMY MPOQUITIO U reorpaduuecKoMy TOJI0KEHHUIO Ha Xpe0Te
JlxyHrapckoro AnaTay Imokas3ayio, 4To HauOoJiee OoraTa pacTUTEILHOCTh B CPEIHEM W HU3KOTOPHOM TOS-
ce — 37 BHIIOB, IMEIOIUX OYEHb Pa3HOOOpa3HBIE HKOJOTUIECKHE YCIIOBHS, CBONCTBEHHBIE TOPHBIM JIAH/I-
madTaM. B mpenropbsax v HIDKHUX 9acTSAX TOPHBIX CKIOHOB PACTEHUM BCTPEYACTCS MEHBIIE. ITO OOBICHS-
eTcs TeM, 4To obeaHeHne (PIOPUCTHYECKOTO COCTaBa HaOII0JaeTCsl CBEPXy BHU3, B CBA3H C PE3KO KOHTHHEH-
TaJbHBIM KJIMMAaTOM M OY€Hb MaJbiM KOJIWYECTBOM OCAJIKOB B HI)KHEW YaCTH HU3KOTOPBS W MPEATOPHOU
PaBHUHBI, KOTOPbIE HAXOATCS B ITyCTHIHHOM 30HE.

Buvisoowt

B pesynbraTe Ha Tepputopuu xpedra [xkyHrapckoro Amaray O0buto obciemoBano 11 Todek.

PesynbTathl viccie0BaHMIA MOKA3alld, YTO DHAEMHUYHbIE BUIBI B JDKYHTapckoM AlaTay BCTpEdYaroTcs B
15 nmambonee kpymHbIX cemelictBax u 41 pome. OcHOBHas Macca 3HJeMOB (69 BHIOB) COCPEIOTOYCHA B
TpYyIIe IBYIOJBHBIX, JIUIIb 7 BUJOB OTMEUEHBI CPEIU OAHOAO0IBHBIX PACTCHUH.

Hawunbonpiree 9rcio 2HASMHYHBIX BHAOB HAaXOIUTCS B ceMmelcTBax 0000BBIX (Fabaceae) — 23 Buma
(12,6 %), HamMHOTO MEHbIIE (ITO KOJIMYECTBY) B CEMEHCTBAX CIIOKHOIBETHBIX (Asteraceae) — 15 (4,4 %) u
OypauHuKOBBIX (Boraginaceae) — 7 (11,9 % suaemusma). B ocranbHbIX 12 cemelicTBaX SHACMUYHBIX BHIOB
BCTpeyaeTcsi MeHee 5.

[IpoBeneH cpaBHUTENBHBIM aHAIH3 JHJICMHYHBIX BHJOB pPACTEHWH 110 CEBEPHOMY H FOXKHOMY
MakpockiioHy JlyHrapckoro Anatay. B BUOBOM OTHOIIICHHH IO KOJIMYECTBY BUIOB JHAUPYET CEBEPHBIN
MakpocksioH JxyHrapckoro Amaray — 42 BHIa, Ha F0)KHOM MakpockiioHe — 20 BHAOB, OJHAKO TOIBKO 8
9HJIEMOB SIBJISTFOTCS] OOIIUMH JIJISI CEBEPHOTO U FO’KHOTO CKIIOHOB.

Pesynprarel uMccnemoBaHUI IMOKa3alid, 4TO OCHOBHas Macca W3 69 3HIEMUYHBIX BHJIOB PaCTCHHMA
MPOM3paCcTaeT Ha KAMEHUCTHIX CKIIOHAX, CKallaX U rajeyHukax. Ha ropHeix myrax pacrer 15 3HIEMOB.

Cpemu SHIEMHYHBIX BHIOB B HH3KOTOPBSIX BCTpedaeTcss 32 BHAA, B BBICOKOTOPhIX — 19, B
cpemHeropbsx — 37 BHUIOB.

AHanu3 cBeieHUH 10 (hJIOPUCTUIECKOMY COCTaBY SHIEMUYHBIX BUIOB PACTCHUI MOKAa3al, YTO BUAOBOM
COCTaB TPECTaBICH 95 BUIAMH COCYANCTHIX paCTCHUH U3 63 po1oB 1 37 CEMEHUCTB.

KonndecTBeHHOE pactpesienieHue Mexay ceMelcTBaMU HepaBHOMEpHoe. HanOosbmM BHIOBBIM CO-
JepKaHUEeM SHACMHYHBIX BHJIOB PACTEHUI XapaKTepU3YIOTCS Cleayronue cemelictBa. Hambonee Oorath
BHUJIAMH 3TUX COOOIIECTB ceMelcTBa: Asteraceae Dumort. (339 BunoB), Poaceae (214), Fabaceae (182),
Barssicaeae Burnett (133), Rosaceae Juss. (107), Caryophyllaceae (95), Lamiaceae (90), Ranunculaceae
(79), Scrophulariaceae (78), Cyperaceae (65), Apiaceae (63), Boraginaceae (59), Chenopodiceae (57),
Liliaceae Juss. (55 Bupma), Polygonaceae Juss. (39), Berberidaceae Juss. (2), Iridaceae Juss. (5),
Convolvulaceae Juss. (1 Bun).

Pacnpenenenue sHIEMUYHBIX BHJOB PACTEHUH TI0 poJiaM Takxe HepaBHOMepHoe. Haubobliee kouu-
4eCcTBO conepkat pozsl oonee 10 Bunos: Astragalus (76), Carex (41), Oxytropis (36), Veronica (31), Allium
(30), Potentilla (27), Artemisia (26), Poa (25), Taraxacum (25), Silene (22), Pedicularis (22), Euphorbia
(20), Stipa (19), Saussurea (19), Gentiana (18), Galium (18), Salix (17), Polygonum (16), Draba (16),
Alchemilla (16), Elymus (15), Festuca (15), Cotoneaster (14), Lappula (14), Viola (13), Cirsium (13),
Hierasium (13), Juncus (12), Stellaria (12), Hedysarum (12), Geranium (12), Epilobium (12),
Dracocephalum (12), Orobanche (12), Cousinia (12), Serratula (11), Tragopogon (11), Leyvus (10),
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Iris (10), Chenopodium (10), Lepidium (10), Visia (10), Zygophyllum (10), Seseli (10), Scutellaria (10),
Lonicera (10), Jurinea (10).

AHanmm3 BUIOBOTO COCTaBa W PACIPOCTPAHEHHUSI BBISBICHHBIX BUOB MO OOCIICOBAaHHBIM paiioHaM Ha
TeppuTopuu xpedTa [)kyHrapckoro Anaray ImokKasaj, YTO OHU PacIpe/ieicHbl HEPAaBHOMEPHO.

PesynbTarhl Mccaeq0BaHU MTOKA3aIH, YTO SHJEMUYHbIC BHJIBI PACTEHHUI MPOU3PACTAIOT B JIMCTBEHHBIX
¥ CMEIIaHHBIX JIecax, allbIIUHACKUX U CyOanmbpmuiickux jyrax Ha BeIcoTe oT 800 mo 3200 M Ham ypoBHEM
MOpHI.

Crmcok aTepaTypsl

1  Anexenos C.M. buonoruuecku akTHBHBIE BELIECTBA PACTCHUH M MEPCHEKTHBBI CO3/[aHHs HOBBIX JIEKAPCTBEHHBIX Ipernapa-
toB / C.M. Anekenos // Pa3Butue QUTOXMMHM U MEPCIEKTUBBI CO3[aHHs HOBBIX JIEKApCTBEHHBIX mpemnapaToB. KH. 2. buonoruueckn
aKTHBHBIC BEIIECTBA U3 PACTEHUH, NX XUMHIecKass MOAU(HKaNsI 1 OnockpuHUHT. — AnmMatsl, 2004. — C. 7-17.

2 Artnac apealioB U pecypcoB JIEKapCcTBEHHBIX pacTeHuil Kaszaxcrana. — Anmartsl: FouteiM, 1994. — 211 c.
3 KyxenoB M.K. borannueckoe pecypcoBenenne Kazaxcrana / M.K. KykenoB. — Anmarsr: Feuteiv, 1999. — 160 c.

4 KykenoB M.K. Pecypcsl opunnHaibHBIX M HepCHEKTUBHBIX JIEKAPCTBEHHBIX PacTeHHMil 1oro-BocToka Kasaxcrana: aBroped.
muc. ... n-pa 6uoin. Hayk / M.K. KykenoB. — Tamkent: AH Y3CCP, 1989. — 47 c.

Py6uos H.U. Pacturensuslii mokpos xyrrapckoro Asaray / H.U. Pybuos. — Anma-Arta: AH Ka3CCP, 1948. — 184 c.
BaiirenoB M.C. Beicokoropnast ¢utopa Ceeproro Tsiap-1lans / M.C. baiitrenoB. — Anma-Ata: Hayka, 1985. — 232 c.
®nopa CCCP: B30 1. —M.; JI.: AH CCCP, 1949. —T. 9. — 281 c.

®iopa Kazaxcrana: B 9 1. — Anma-Ata: AH Ka3CCP, 1966. — T. 3. — C. 276.

Onpenenutens pacrenuii Cpeaneit Azun: B 10 7. — Tamxkent: ®@an, 1993. — T. 10. — C. 145-187.

10 HMmmoctpupoBaHHBIA onpenenutenb pactenuil Kasaxcrana: B 2 T. — Anma-Ara, 1972. — T. 2. — 268 c.

O 0 3 N W

11 JIxanammeBa K.M. ®usnueckas reorpadus Pecryommku Kaszaxcran / K.M. [xananmuesa, T.W. bynnukosa, VI.H. Bucenos,
K.K. JaBnerkanmuea, N.W. JaBnsarmma, M.JK. XKanbac6aes, A.A. Haymenko, B.H. YBapos. — Ammartsr: Riso, 1998. — 266 c.

12 Yynaxun B.M. ®usnueckas reorpadus Tsaup-1llans / B.M. Uynaxun. — Anma-Ara: AH KazCCP, 1964. — 372 c.

13 Xpxanosckuii B.I'. Boranuueckast reorpadus ¢ ocHoBamu dkojorum pacreruit / B.I'. Xpxanosckuii, C.B. Buktopos,
[1.B. JlutBak, b.C. PoquonoB. — M.: Arponpomuznar, 1986. — 255 c.

14 baiirynua U.0O. buonoruyeckoe pasHoobpasue ropusix cucreM Kazaxcrana, cOanaHCHUPOBAaHHOE MX HCIIOJIB30BAHUE M CO-
xpanenue / 11.O. Baiitynun // CoxpaHenue OuopazHooOpa3ust IKOCUCTEM TOPHBIX Tepputopuii KasaxcraHa: Marepuasl Hayd.-PaKT.
KkoH(}. — Anmartsl, 2006. — C. 27-31.

15 Pauxosckas E.U. Ilpunuunnsl 1 ocHOBHBIE enuHUIbI paiionnpoBanus / E.J. Paukosckas, .H. Capponosa, E.A. Bonkosa //
Borannueckas reorpadus Kasaxcrana u Cpenmeit Asum (B mpemenax myctbiHHOW obmactu) / Ilog pen. E.W. PaukoBckoi,
E.A. Bonkosoii, B.H. Xpammosa. — CII6. , 2003. — C. 192-195.

16 Tomnockoxos B.I1. ®dnopa J[xynrapckoro Anaray / B.I1. 'onockokoB. — Anma-ATta: Hayka, 1984. — 224 c.

17 Tonockoxos B.I1. Ocob6ennocty BuoBoro suxemMu3Ma B diope Kazaxcrana / B.IT. I'onockokos // Bot. matepunains! ['epbapust
Wn-ta 6oranukun AH KazCCP. — Anma-Arta, 1969. — Beim. 6. — C. 3—-12.

H.A. Canap6aeBa

Konrap AnaTaybIHAaFbl FJHIEMHUKTI 0CIMIIKTEPAIH TYP KYpaMbl KdHe TaAPAIybI

Maxkanana JKonrap AnaTayblHAAFbl SHACMHUKTI ©CIMIIKTEPIiH Tapayybl, OMOIKOJIOTHSUIIBIK €peKIIeniKTepi
JKOHE TYP KYpaMbl KeNTipiareH. 3epTrey HoTIKeepi kepcerkenaei, JKonrap Anaraysiaa 15 tykeimaac, 41
TYBICKQa JHAEMHKTI OCIMAIK TYpJIepiHIH Ke3geceTiHAiri aHbIKTangbpl. OnapiblH iliHge KeH TapairaH
tykpiMaactap: Fabaceae (23 typ), Asteraceae (15), Boraginaceae (13). YKonrap AnaraybIHBIH OHTYCTIiK
JKOHE CONTYCTIK OeTKeHIepiHieri SHIAEMHUKTI 0CIMIIKTEp IR TapalyblHa CAIBICTEIPMAIIBI 3€PTTEY KYMBICTaphI
xyprizinni. JKorrap AmaTtayblHma CONTYCTIK OeTkeiiHAe SHIEMUKTI OCIMAIKTEpIiH KeH TapalFaHIbIFbI
aHBIKTaNAB! (42 Typ), am oHTYycTik Oerkedinne (20 Typ) koHe 8 TYpIiH OHTYCTIK JKOHE CONTYCTIK OeTkeiine
Ke3JeceTiHiri Oenrini 601l DHAEMUKTI oCIMAIKTepAiH imiHxe 32 Typ TayIblH TOMEHTi Oemiringe, ain 19
TYpIiH Ouik Taynbl Oesirinae xoHe 37 TypAiH opTa TayJbl aiiMakTapaa TapanFaHIbiFel KepceTini. JKoxrap
AnatayblHaFbl TapalfaH SHASMUKTI OCIMIIKTepIiH (GIOPHCTHKAIBIK KYpaMbl aHBIKTANBIN, OJapabiH 37
TYKbIMZIAC, 63 TybICKa KapacTbl 95 Typi Oaitkanpl.

Kinm ce30ep: Tapanysl, JKonrap Anaray, araui, TybIC, TYp, )0Ta, Gpiopa, ociMIik, OyTa, aJbIIijIiK MAIFbIH.
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N.A. Saparbaeva

Distribution and diversity of plant endemic species ridge Jungar Alatau

To study the prevalence and diversity of endemic species of plants ridge Jungar Alatau. The research results
showed that the endemic species in Jungar Alatau found in 15 of the largest families and 41 genus. The larg-
est number of endemic species is in the families Fabaceae (23 species), Asteraceae (15), Boraginaceae (13).
A comparative analysis of endemic species of plants on the northern and southern slopes of the Jungar
Alatau. In respect of the species in the number of species leading northern macro Jungar Alatau (42 species),
and in the southern macroslope (20), but only 8 endemics are common to the northern and southern slopes.
Among the endemic species is found in low (32 species), in the highlands (19), Medium (37 species). The
analysis on the floristic composition of endemic plant species showed that species composition is represented
by 95 species of vascular plants from 63 genera and 37 families. The quantitative distribution between fami-
lies uneven. The distribution of endemic plant species and genera uneven. Analysis of species composition
and distribution of species identified by the surveyed areas in the territory of the ridge Jungar Alatau showed
that they are unevenly distributed.

Keywords: Distribution, Jungar Alatau, trees, genus, species, range, flora, plants, shrubs, alpine meadow.
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®duTa3a xkIHe OHbIH (ochopabl KONAaHYAAFBI POJIi

Qurarrap ecimaikrepae Gocop KUHAIYBIHBIH Heri3ri ¢opmacel 00JbIn TabbUIagbl. OCIMAIKTEPAIH
KypaMbrHaars! pochopabiy 60 %-man 80 %-ra neitinri memepi ¢purar kyiinge 6omansl. Kebinece gpurarrap
eciMIIKTep/e KaJbli, MarHui HeMece KaJIMHMEH KeIIeHl TypAe Ke3xeceni, Oy1 skaHyapiaap MeH afaMaap
YILIIH OCBI KaTHOHIapABIH OHOJIOTHSIIBIK KOJDKETIMLTITiHe acep eTyl MyMKiH. COHBIMEH KaTap MeTaiapAbIH
JKETICTICYIIUIITIMEH HeMece BereTapuaniap, Oanagap MeH KapT aJaMaap/blH CyHeKTepiHae MUHepaiapAblH
JKeTicTeyliiriMen  GailmanpiCThl  Oy3bUTynapra okeinyi MymkiH. Purarrapasly — OeiopraHUKaIbIK
¢docdarrapra aiiHany KoHBepcuschl (GuTaTTapabl Gurtasa gen ataiaThiH (ocdaTazansl GEepMEHTIICH OHICY
JKOJIBIMEH JKY3€re achlpbuiafpl. byn aliHany peakiusChIHBIH ©HiMIepi Muo-uHosuroidocharrap O6oJbimn
Tabbl1aabl. Makaia MUKpoarF3aiap keMeriMeH (PMTHH KbIIIKBUIBIH BIABIPATY MaceseciHe apHainFaH. durarrap
MCH OJIapJblH OHIMJEpIH apHaibl CaThUIBI TYpAE BIABIpaTy YIIH (HTa3ajapisl CHHTe3Aeyre KaOimeTTi
GaxTepHsiap MEH 3€H TYpJiepi KapacThIPbLIFaH.

Kinm  ce3dep: wMmkpoarzamap, ¢urazamap, Qurarrap, MHKpOOTHIK OHOTEXHOJIOTHsS, Oaxrepusiap,
caHbIpayKyJIaKrTap, eciMuikrep, purardocdarazas! hpepMeHTTEp, GUTHH KBIIIKBUIEL, (GUTA3I6I OEICeHIUTIK.

®dochop — Tipi KacyIIaHBIH MaKpodJeMeHTTepiHiH Oipi. O jkacymiaga opTo- *xoHe mupodocdop
KBILKBUIBL  TYpiHAE Ke3Aeceldi, HYKIEHH KbIIIKbUIIAPbIHBIH, MAaKpOIPTHAJIBIK  MOJEKYJIaIapblH,
¢dochomunuarepnain, KopepMeHTTEpHiH, (QEPMEHTTIK aKybI3AapAblH, TOPMOHIAPABIH KypaMblHA Kipemi.
Kenreren aypunmapyamsiiblK —amKanTapga TOMBIPAKKA EHTI31IeTIH THIHAWTKBINTAP KYPaMbBIHAAFbI
dbochopabIH HETI3ri MeJmepi OCIMAIKTEp YIIiH KOJDKETIMCi3 OoNFaHIBIKTaH, OCIpUIETIH maKpuIaapaa
KonganpuiMaiael. EHriziaren ¢ocgop TOMBIpaKk KOMIIOHEHTTEpPIMEH ©3apa OpeKeTTeCy HOTIKECiHIe
OpraHHKaJIbIK KOHIJIOMEpaTTapFa HeMece epiMEeHTIH OeiopraHuKablKk MUHEepangapra aiHanazsl [1; 47—49].
OprasuKanblK KOCBUIBICTAPIBIH KypaMmblHaarsl (ocdhop TombipakTarsl (HOCHOpABIH Kaalbl MOJIICPIHIH
30 %-man 50 %-ra pmediHri MemIIEpiH KypaWabl XKOHE OpPTraHUKANBIK 3aTTapra Oalf ToNbIpaKTapaa Kelml
Meumepae kesgecedi [2; 112—118]. OuTuH KBIIIKBUTBI KOHE OHBIH TY3Aaphl — Qurartap ¢dochopabiH
HET13r1 J)KoHe Ul Ke3aeceTiH ¢hopmack! 00bIn TabbLIans! [3; 365-368, 4; 433—445]. Tonblpak KypaMbIHIarsl
(UTaTTHIH MeJIIEpi 9p Typii O0Naabl )KOHE KOl XKarAalaa TONBIPAKTHIH TYPiHE XoHE QuTaTTapasl KOIgaHy
omicTepiHe OailmaHBICTHI aHBIKTaNAAb! [5; 1190-1192].

®urtatTap — Oip FachIpJaH acTaM yaKbIT OYpBIH aHBIKTAIFaH, aCTHIK JKOHE JOHMAI MaKbUIIAPIBIH
axwIpamMac KoMmmoHeHTTepi [6; 1-92, 7; 733-754, 8; 129-139]. Omap Mukpoar3aiap, ©CIMIIKTEp KoHE
XKaHyapiapaa KapKeIHIBI TYpAE KOMAaHBIIATHH (GochOopKesi 00BN TaObLIaabL.

OUTHH  KBIIKBUIBI — THIPOKCHIIBAI  paguKaibl OoibiHIA (Gocop KBIMKBUIBIHBIH — aJThI
MOJIEKYJIaChIHBIH KaJIJbIKTapbIMEH OaiTaHbICKaH, ajThl aTOM/IBI CIIUPT — MHO3UTOJIBIH apHAWBI XUMUSIIBIK
TYBIHIBICH (CYp. Kapa).
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®ochop KBIIKBUIBIHBIH ~ KAIABIKTAPHl XUMUSUIBIK  OCJCEHII JKOHE KalbIMi, HATpUH, Kajui
MeTaIdapbIHBIH HOHIAPHIH OallaHBICTEIpYFa KabinmeTTi Ooybim Kenemi. OUTHH KBHIIKBIIBE aMUHKBIIII-
KBUIJIAPBIHBIH KAJBIKTAPBIMEH 63apa opeKeTTecyi MyMKiH. dutartap ¢pochopabiH Ke3i FaHa eMec, COHBIMEH
Karap KeIICHI epiMEeWTIiH KOHTJIoMepaTTapra aiHalAbIpa OTBHIPHIN, MUKPOAIEMEHTTEPAIH, aKybI3IapblH,
aAMUHKBIITKBUIIAPBIHBIH KOt Oeuririn OaitmansicTeipans! [9; 9601-9113, 10; 180—-189].

®OUTHH KBIIKBUTBI OCIMIIKTEPAiH ICIN KETUTy TPOIECIHAE OJIAPABIH IOHACPIHIE KpaxMal MEH
JUMUAATED CUSKTHI Oacka Ja KOp 3aTTapbIMEeH Oipre >KMHalajJbl )KOHE Heri3iHeH Oip Hemece €Ki BaJleHTTI
KaTHOHAAp TYPiHAE Ke3zxeceli. OciMIIKTepAiH OoHAepiHAe (UTHH KBILKBUIBI TYPJ KBI3METTEP aTKapasibl:
docdop, KaTHOH KOHE MHUO-HHO3MTONIBIH (MHO3UTON-1,4,5 — ym dgocdar cusakTol Typii dochopianran
TYBIHIBUTAPABIH OaCTAyIIBICH) HETI3ri K631 OOJNBIM TaOBIIaAbl, MOHHIH OCYIHIH WHHUITHAITUS TIPOIECiHe
Katbicansl [11; 242-247]. ®UTHUH KBIIIKBUILIHBIH OCIMIIKTEPIIH IOHIHAE TIOFBIPIAHy MOIIIepPi TYKBIMHBIH
TypiHe OalIaHbICTBI op Typji Oonaxbl. oIl Aakpuigapaa, Ougaid MeH KypimTe (UTHH KBIIKBLIIBIHBIH KOII
0eJiri TYKBIMHBIH KOpJIBl KalaThIHIA JKOHE KAaybI3bIHAA OOJaipl, al MaWIbl JKOHE IOHMI-OYpIIaKTHI
JMaKbUTIAPABIH TYKBIMBIHBIH OapiblK JkepiHme kesgeceni. CoHbIMEH Kartap ()MTHH KBIIIKBUIBI Op TYPII
OCIMIIIKTeP/IIH TaMBIPBIHJA JKOHE TYWHETiHJEe, TO3aHBIH/AA, KOKOHICTep[i, KeMicTeple, KaHFaKTapa
TabbiFaH [12; 481488, 13; 268-276].

OCIMIIKTEp TYKBIMBIHBIH 6CY KEe3eHiH/Ie, SFHU ITICIIT )KEeTUITeH TYKbIMIa, (PUTa3aHbIH OCJICEHIUIIT oTe
TeMeH OoJiFaH karmaiina, pochopas! any yuriH ¢urazansl 6encernipeni [14; 75—79]. OHbIMEH KOca ©CIMIIIK
(duTazamapeiHa KOFaphl TEPMOO3TeprimTiK KacueTi ToH. COHIOBIKTAH Ja a3bIK PETiHAE KOJIaHBLIATHIH
TOHIEPIH KypaMbIHIAFs! pocop KOCHIIBICTAPHI KaHyapiiap YIIiH KOJDKeTIMCi3 OobIn kenemi. Purazanap
IIONTKATAPABIH, KYCTap/IbIH oHE Oacka jJa Oip kamepalsibl acka3aHaapbl 0ap jkKaHyapiiapAblH acKa3aH-illeK
YKOJITAPBIHIA MYJIACM TY3UIMEHI.

®durazaHplH TOMEH OCJICEeHAUIr HeMmece MyjaeM OojMaybl KarmalblHIa (DUTHH KBIMIKBUIBI KOHE
OHBIMEH OalTaHBICTHI TalJaIbl KOPEKTIK 3aTTap acKa3aH-illIeK JXOJbIHA TPaH3WUTIEH eTedi. byn monmi
JMaKbUTAAPABIH KYpaMbIHAAFEl QOChOPIbIH KOJDKETIMILIITIH Kalmel MenmiepineH 15-22 %-ra npeiiiH, ai
OHBIMEH OaillaHBICKAH MUHEpANIBl 3aTTapIblH KONAaHy neireiiin 8,7-25,8 %-ra meiiin Temenzaerendi [15;
11-16]. ®UTHH KBIIKBLIBI XKaHyapJIap/IblH acKa3aH-iIIIeK KOJIBIMEH ©3TepiCCi3 6Te OTHIPHIN, OPTraHUKAIBIK
THIHAWTKBINI PETiHJIE TOMBIPAKKA KOCBUIATHIH TE3CKIICH IIBIFaAbl. THIHAWTKBINTApJAA CiHIpUIMETeH
(hocdopabIH KoFapbl MeIIIepi TOMBIPAKTHIH JIACTAHYBIMEH JKOHE JKEp acThl CyJapbl MEH Cy KOMMalapbIH/Ia
epimeiTiH dochaTTapasH makaa 601ybIMeH O0aiaHbICTH [16; 947-961].

durazanap — HMHO3UTONABIH (ocopiaHFaH TYBIHABUIAPBIH TY3€ OTHIPHIM, (HUTATTAPABI THIPOIH3-
neynr  KaOiieTke ue KbIKbUI (ocdarazanapasin ToObl. PurasamapapiH ocep €Ty Teriri ¢ocdop
KBIIIKBUTBIHBIH KAJIJIBIKTAPBIMEH WHO3HTOJIBIH XUMUSUIBIK OaiaHbIcTapbliHA (DEPMEHTIICH THIPOIU3JCYTe
HeriznenreH. HoTwxkecinme antbl atomMabl cnupT meH Qocdarrap Tysineni. durazamap MuKpoar3aiap
KOMETIMEH TOMBIPAaKTa OCNICEH/I CEKPETTENe/dl JKOHE JKaHAa OPTaHWUKAJIbIK KaJJABIKTApIbl BIABIPATyNa FaHa
eMec, COHBIMEH KaTap TOMbBIPAaKTaFbl OpPraHUKaNBIK KOchbUIbIcTapAaH (ocdopasiH Oocan MIBIFYBIHIA
MaHBI3/IbI POJT aTKApabl.

Oici3 purazael OEICEHIUTIK OCIMIIKTEP/IiH TaAMBIPhIHIA OalKaIATHIHBIH ecKepy KaxeT. COHABIKTAH Ja
depMeHT pu3ocaiafa CEKPETTEJIMEHIl JKOHE OCIMIIK TONBIPAKTarbl (UTATTAPAbIH KYPaMbIHIAFbI
Oaitnanpickal ¢Gochopapl e31iriHeH ciHipe anMaiiapl. Kopimaran oprazga Oy KOCBUIBICTApAbI BIABIPATYA
MHUKpoar3ajap MaHbp3Abl pen atkapagsl [17; 505-529]. Mukpoarzanap imiHge XacymaaaH ThIC
¢uTazanapapH TIpOAYLUEHTTEPI — MHUKpoMuuerTep Oesncenai Oombin keneni. TonbslpakTad OeiHIIl albIHFaH
duTazamapapl THAPONTH3ACYITT MHUKPOOTHIK H30aATTapasiH 2000 chIHAMACHIHBIH KOMIILIIT] KaCyIIailIimK
¢urazanapapl npomyuupiedai [18; 341-350, 19; 81, 20; 474-480]. Muuenuiini caHpIpayKyjIlaKTapra
xatathiH 30 M30JATTaH JKacyliaiaH ThIC (uTa3fpl OSICeHIUTK OalKaiapl, OHBIH imiHae 28-1 Aspergillus
TYBICBIHA, Oipeyi — Penicillium TybICBIHA oHE 1¢ Tarbl Oipeyi Mucor TybIchiHA )aTansl [21; 474-480, 22;
947-961]. Kas3ipri ke3ne ¢urtasanap Typii TaKCOHFa »KaTaTblH OakTepHsapiaH na TaOwbLiabl: Aerobacter
aerogenes [23; 412—418)], Pseudomonas sp. [24; 159-169], Bacillus subtilis [25; 184—185], Klebsiella sp.
[26; 98-102], Escherichia coli [27; 107-113], Enterobacter sp. 4 [28; 449-454), B. amyloliquefaciens [29;
53-58], Saccharomyces cerevisiae xone Candida tropicalis ambITKeIIaps! T.0. [30; 813-822, 31; 157-169].
CyT KBIIKBUIABL OakTepusuapAblH KeNmiirinae ¢uTasanap Kesnecrnece e, OHbIH KeHOip mTaMaapbIHBIH
TOMCH(UTA3/IbI OCICCHATIKKE He EKSHITT TOKIpHUOe TYPiHIe JONCICH]II.

bakrepusuibl  ¢dutazanapaeiH pH  kepcertkimm  MoHi  6,0-8,0 apanbiFbiHma 0ojica,  OJIAPIBIH
Temneparypaiblk ontumMmyMbl 45 °C-tan 77 °C apanbirsiHga e3repmeni 6onansr [32; 309-333]. pH ontumym
MoHi 2,2 xoHe 80 °C TemmnepaTypaia OSICEeHIUIITH )KOFaNTaThIH A.niger MITaMbIHAAFE O0acka 1a (uTa3agan
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aiielpMainbUibiFel, pH ontumym moHi 5,0-5,5 OomareiH (uTaza TEpPMOTYpaKTBl €MEC JKOHE IKBULY
JCHATypallMAChIHAH KeHiHT1 pedoaunrke Kaodinercis [33; 474-480].

buoTexHomorusaa apHaibl epeKIIeIiKTepl 0ap MOIUPHUIMPICHICH MUKPOOTHIK (hHUTa3aapabl aayIbIH
TYpmi OarbITTapbl KOJNJAHBUIYBl MYyMKiH. @uTazamapiplH TEPMOTYPAKTBUIBIFBIH JKOFApbUIaTy YIIiH
TEPMOQUIIH/II MUKpOAF3aliapFa CKPUHHHT JKYPTri3ijie/li, COHBIMEH KaTap aKybI3IapblH TEPMOTYPAKTHUIBIFbIH
KOFApBUIATY KOHE OJIApJIbIH CYOCTPATTHIK KACHETTEPiH ©3repTy MaKcaThlHA COWKEC T'eHJEPJiH MyTareHesi
Kyprizinieni. Aspergillus TybICHl OKIJIEpPiHiH CaHBIPAyKYJIAKTHIK (prTazanapbiHbBIH MOAWGUKAIMACH YIIiH
aKybI3AbIK MH)KEHEPUS 9AICIH KOJIaHy TEPMOTYPAKTBUIBIFI KOFaphl (PepMEHTTEPAl allyFa MYMKIHIIK Oepi
[34; 15-24].

3epTTeymiepaid epeKIne TOKIPUOCSTIK KbI3bIFYIIBUIBIFE KaHyapIapIblH pallMOHBIHA CHT131Tyl MYMKIH
OCIMIIKTepAeri MUKPOOTHIK (pUTa3aIapIblH SKCIPEcCchsl MYMKIHAITH YChiHAABl. MUKPOOTHIK (pruTazanapasiy
THIMII SKCIPECCHSICHI JKY3€re achipblica Ja, TPaHCTeHII OCIMIIKTepAeri MHKPOOTHIK (uTa3anapabliy
KacueTTepi Typaibl momiMerTepi ete a3. Canpipaykyilak ¢urtazacklHblH PHYA rTeHi Momenbai OOBEKT
peTiHAe TeMeKi OCIMIIriHIH KamblpaFblHAa SKCIPECCHUSsUIaHABl XoHEe A. ficuum (GUTa3achl CHIKTHI
KAaTAINTHKAJIBIK ~ KACHETTep KOpceTTi. ABBIKTBIK MakKcaTrTa KOJJAHBUIATHIH  aybUIIIAapyallbUIbIK
ecimMikTepaeri (uTazanapablH YKCIPECCUACH 3€PTTEYAIH MEPCIIEKTHBTI OAFBITH PETiHAE KapacThIPBLIAIbL.
OciMIOikTepAiH KOpPEeKTeHYiHe MUKPOOTHIK (prTazanapaslH MaHbI3bI 30D.

Bakrepusinapnan OemiHin aneiHFaH (uTasamapasl puzocdepara €Hri3y TONBIpaK (QurarTapbiHaa
(dhochopabIH KUHAKTATYBIH KaMTaMachl3 eTeTiHAIr Oearii 0onasl. Srau, Oys1 ochbl PepMEHTTIH ©CIMIIKTIH
IYPBIC JaMybIHA KaHIIAIBIKTEI MaHbI3Ibl EKEHIITH Kepceredi [35; 285-293]. OusiMeH Koca pu3ochepamaars
Oaktepusiibl  (puTasamapAblH OelceHAl KbI3METI XenaTThl (uTaTTapibplH TY3UIyli MEH SIMMHHALUSICHIH
KaMTaMachl3 eTilyiMeH OaitmanbicThl. Coj ceOenTi ©CIMIIKTEp YIIIH MaHBI3ABI METajgap MEH MHKPO-
dIeMEHTTep XKeTKimikci3. Kopekrik oprama dwurat 6onranma B. amyloliquefaciens FZB45 puzobakre-
PHSICBIHBIH KYJIBTYpPAJIIABIK CYHBIKTHIFBIHAA TaObutraH (uTaza, GocdaTThiH KETICIEeYITiri Ke3iHae Kyrepi
JIOHIHIH ©CyiH KaMTamachl3 eTeTiHAIri aHblkTanFad [36; 2097-2109]. Tomblpak OakTepHsIapbIHBIH
KYJIbTYPaJIbIK CYWBIKTBIFGIH OHOTBHIHAWTKBINI PETIHAC KOJIJIAHY MHHEPAIIbI-POCHOPIIbI THIHAUTKBIIITAP B
KOHE aJIMaCTBIPYIbl KbICKAPTYIbl KAMTAMAChI3 €TE€TiH IKOHOMUKAIBIK, 9pi SKOJOTHSJIBIK THIMAL 91iC OOy
MYMKIiH.

buotexnomorusHeiH (utaza (EepMEHTI Heri3iHAeri Tarbl Aa Oip acHeKT aybLIIapyallblIbIK
JKaHyapJapbl MEH KYCTaphl YIITiH a3bIK jkacayMeH OailmaHbICThI. JKOoFaphina alTeUIFaHIal, KyHic KaibIpaThIH
JKaHyapiap KapblH MHKpOQIIopachlHAa NPOAYLHPICHETIH (uTasza (QepMEeHTIHIH KeMmeriMeH (uTaTrTapibl
bIABIpaTaabl. OUTATTAPABIH THAPOIN3] Ke3iHae Oocan mbIFaTeiH (ochop KapblH MUKPO(MIOPACH! KbI3METIH
atkapaznsl. Illomka, TayplK (COHBIMEH KaTap OajbIKTap) CHSAKTHI JKaHyapijap acKa3aH-iIIeK >KOJIaphIHIa
¢depmenTTepain OonMaybiHa OaiimaHbICTHl (UTHH KBIIKBUIBIH MeTabonu3aeyre KaOimerciz. MyHnait
XKaHyapuapaslH (Gocop KaKeTTUNrH KaHaraTTaHIBIPY MakKcaThlHAA a3biFblHa Qocdarrtap Kocaibl, Ol
A3BIKTHIH OaFachlH JKOFaphUIATAABl KOHE KOpIaraH OPTaHBIH (ochaTThl JacTaHybIHA OKEIIN COKTHIPAJIEI.
XKanyap aspikTapbiHa (uTa3a (EpPMEHTIH KOCY a3bIKTBIH KypaMblHaH (ochop KOCBUIBICTAPBIH TIiKEICH
naiiananybiHa MYMKIHAIK Oepeai ®KoHe Te3eKTerl urepiniMereH GochopablH MOJIEPiH KICKAPTyFa SKeJeI.
Odutaza GEepMEHTIH TNPOAYIUPICUTIH OaKTEepPUsIapALl aA3BIKTHIK KOCIajgap peTiHAe KOJIaHy VIIiH
(hepMeHTTIH KacueTTepiHe OeNriil TajanTap KOWbLIaAbl. OAETTe, TAyBIKTap MEH IMOIIKATapra apHaJFaH
aspikTap 90 °C-ka neifinri Temmepartypana TYHipLIIKTETiHETIH OONFaHbIKTaH, (pepMEeHTTEp TEPMOTYPAKTHI
0omysl KakeT [37; 46-51].

durarrapablH MUKPOOTHIK BIABIPAY OHIMICPI — MHO-HHO3UTOJA(ochaTTap agaM ar3achbiHAa ma
TaOBUIFaH, OHJA OJap MEMOpaHANBIK TachIMANJAy, XacYIIANBIK OeiiHy, muroauddepeHmanus xoHe
KacyllaHbIH ©JiMi CHSKTBI acyIIalblK KbI3METTEp KaTapblHa KaTbicybl MyMKiH. Kasipri kesme Muo-
nHO3uTOI(PochaTTap ARl MEIUIIMHAA TSPIIIK IpernaparTap peTiHAe KolaaHy OHOTEXHOJOrTapAblH Ha3aphiH
aymapryna. Kant nmabeTiHiH acKBIHYBIHAH KOpPFayaa, CO3bUIMAbl KaOBIHYJIapHbl, JKYPEeK-KaH TaMbIp
aypyJiapblH emeyAeri MHO-mHO3UTON(oc]aTTapAbIH 9cepi aHBIKTAJAbl, COHBIMEH KaTap aWKbIH iCiKKe
Kapchl Kacwertepi aHbKTanabl [38; 343-354]. Oceran OalaHBICTH, OYJ1 KOCBUIBICTAPABI OHIIPICTIK
MacmTabTa aiy Moceleci TyBIHAaHapl. Mmuo-uHO3uTON(pOCHATTAPABIH  JKEKEJIeTeH H30MepiepiH
(epMEHTaTHBTI eMecC >KOJIMEH ally peHTalbenbli eMec, >KOFapbl SKOHOMHKAJBIK IIBIFBIHMEH JKOHE 3USHJBI
OHIMJICP/IIH TOKCUHAUTITIMEH OaitaHbpICThl. MUKpPOOTHIK (hrTa3zanapAblH KOMETIMEH W30MepJi aly jKaHa
OMOTEXHOJIOTHSUIBIK d11C OOJIBII TaOBLIIAAbL.

Kopmiaran opTaHblH SKOJOTHSJIBIK JKarAaibl, OapiblK Tipi ar3ajapiblH TYpakTel ¢ocdaTTapra
KaXeTTiTri, Gochop KOCBUTBICTAPBIHBIH KETICHEYIIIIri (GUTATTHI KOJJIAHY KOJJAPBIH 131eyIiH ©3€eKTLIIriH
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kepceteni. byn ¢uraza QepMeHTIH Ty3eTiH >XaHa MHKpoar3ajap — MPOAYLEHTTEepiH Oemim any,
KaTAINTUKAIIBIK OCJICEHIUTIT1 KOFaphl (hePMEHTTEP/II CHUHTE3IACHTIH MOMUGUIUPIICHTEH IITaMIapabl ary
KaKETTUIINIMEH OaiaaHbICThl. (DUTa3aHblH TaOWFH JKOHE MOAMMDHUIMPICHICH MITaMM-TIPOAYLIECHTTEPI
aybUIIIAPYaIIbUIBIFBIHAAFE, OHOMHKEHEPHUSIIAFbl, (apMakoIorusi MeH MeAWIMHAIaFbl HMHHOBALIUSIIBIK
OMOTEXHOJIOTHS YIIH HETi3 OoJbIm TaObuTambl. By TeXHONOTHIIAp KOJDKETIMII JKOHE DKOJOTHSIIBIK Ta3a
OMOTBIHAUTKBIIITAD, a3bIKTHIK KOCHANap, alIblH aly XOHE eMJIK MEAHMIUHAJBIK Tpernaparrap Kacaybl
KaMTaMachl3 €Tyl KaXeT.

ConbiMeH, ¢uTazanap KelOip TONBIpaK MHKpoOar3ajapblHaH OeJiHIN aJBIHBII CHUIATTaJIFaHbIMEH,
OJIApBIH epeKIICIIKTepl TOJNBIFBIMEH 3EPTTENTCH JKOK. AYbUIAPYabUIBIFBIHIA KOJNJIaHyFa MaKCHMAIJIbI
TypJe caif KeaeTiH (hurasanap aJii KyHre AehiH TaObLIMaIbl.
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H.H. AxmercansixoB, A.K. Kanuesa, XK.b. Cynelimenosa, 2K.K. Cagyesa

durasa 1 ee poJib B HCIOJIb30BaHNU pochopa

®duratsl y pacTeHuil ABISAIOTCA OCHOBHOHM (hopmoit Hakomienust gocdopa, ot 60 1o 80 % Beero docdopa B
pacTeHusx Haxonutcs B ¢opme GuraToB. OTMEUECHO, YTO YacTo (UTATBI HAXOAATCS B pacTeHHsX B (opme
KOMIUICKCOB C KaJIbIIUEM, MATHUEM WIIM KaJHEM, YTO CIIOCOOHO MOBIMATH Ha OHOJOTHYECKYIO JHOCTYIHOCTb
9THX KaTHOHOB JUISI )KUBOTHBIX U YEJIOBEKAa. JTO MOXKET NIPUBECTH K HApPYIICHUSM, CBSI3aHHBIM C AE(HUIUTOM
METaJUIOB, WM HeaJeKBaTHOW MUHEPAIM3alUH KOCTEeH, 0COOCHHO y BereTapuaHIleB, JeTel U IOKHIBIX JI0-
neit. OnpezneneHo, 4To KOHBEPCHIO IpeBpalieHus (puTaTa B HeOpraHmIecKuid GocdaT oCymecTBISIOT IyTeM
obpabotku ¢uraradocharazHeIM GepMeHTOM, Ha3bIBaeMbIM (uTa3oil. [IpomykTamu peakmuii 3Toro npespa-
LIEHUs SBJIAIOTCS MUO-MHO3UTONIhoChAThl. ABTOpaMHu clenaH 0030p, MOCBAIIEHHbIH IpolieMe pas3aokKeHust
MPOM3BOJHBIX (PUTHHOBOM KHUCIOTHI MHKpOOpraHn3MaMu. PaccMoTpensl Buabl 6akrepuii u rpuboB, crocod-
HBIX CHHTE3MPOBaTh (hUTa3bl IS MOITAMHOTO CHEM(PHUIECKOro paclieryIeHns GUTATOB U UX MPOU3BOJIHBIX.

Knioueswie crnosa: Mukpoopranu3mebl, Gputasel, GUTaThl, MUKPOOHAsT OMOTEXHOJIOTHs, OAaKTepUH, rPUOBI, pac-
TeHus, puraradocdaTazusie hepMeHTHl, GUTHHOBAS KUCIOTA, (PUTA3HASI AKTHBHOCTb.

N.N. Akhmetsadykov, A.K. Kaliyeva, Zh.B. Suleimenova, Zh.K. Saduyeva

Phytase and its role in the use of phosphorus

Phytates in plants are the major storage form of phosphorus accumulation. Between 60-80 % of the total
phosphorus in plants is in the form of phytate. Phytatesare often found in plants in the form of complexes
with calcium, magnesium or potassium, which can affect the bioavailability of these cations for animals and
humans. This can lead to violations associated with a deficiency of metals or inadequate mineralization of
bones, especially in the case of vegetarians, children and the elderly. Phytase is an enzyme that specifically
acts on phytate, breaking it down to release phosphorus in a form available to the animal. The products of the
reactions of this transformation are myo-inositol phosphates. This review is devoted to the problem of
theenzymatic degradation of phytic acid. Phytate-degrading ability of fungi and bacteria identified as phytase
producersare considered in this study.

Keywords: microorganisms, phytases, phytates, microbial biotechnology, microbial biotechnology, fungi,
plants, phytate phosphatase enzymes, phytic acid, phytase activity.
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Prenosological diagnostics in the problem
of «kEnvironment — health of the population» (review)

Pathogenetic basis of diseases associated with exposure to chemical pollution of various environmental ob-
jects constitute a violation of the process of adaptation, i.e. change of those or other systems of the body,
which are called premorbid (prepathological) conditions, differing from diseases of the predominance of non-
specific changes on specific. In this regard, the most important direction of research in the field of human
ecology and environmental hygiene is the use of high technologies on the basis of informative non-invasive
methods of diagnosis of early changes in human health caused by adverse factors.

Keywords: donosology, environment, hygiene, diagnostics, public health, health assessment, human ecology,
non-invasive method, adverse factors, chemical pollution.

A significant body of research on the impact of environmental factors on the health of the whole popu-
lation, operates demographic indicators, morbidity, disability and physical development [1, 2]. The modern
view of this scientific question, proves insufficient and incomplete database, to create a qualitative picture of
the health status of the population, and the nature of the relationship in the system environment — health of
the population [3, 4]. Less attention is given to identify early adverse changes in the health status of the pop-
ulation, which would allow us to recommend preventive measures. However, to assess early changes re-
quires highly sensitive techniques, which are based on the analysis of the biomaterial [5-7].

In this regard, the most important direction of research in the field of human ecology and environmental
hygiene is the use of high technologies on the basis of informative non-invasive methods of diagnosis of ear-
ly changes in human health caused by adverse factors. These studies involve the analysis of immune, bio-
chemical, cytological and genetic status, and a variety of other specific (in relation to the factor or factors) or
non-specific indicators [8, 9].

Prenosological state are in the process of organism adaptation to environmental conditions as a result of
tension of regulation mechanisms and exhaustion of reserve capacity, however, they differ from each other
according to the degree of adaptation. For the protection and preservation of health is necessary to develop a
system of reliable indicators and the diagnostic algorithm of non-invasive methods for diagnosis and progno-
sis of pathological conditions [3, 10].

Cytological and cytogenetic indicators of the state in the mucous membrane of the mouth and nose of
complex biochemical indices in the functional state of systems detoxification and excretion of toxic products
also has a certain significance criteria for the assessment of health status, including the initial stages of its
violation [10, 11]. Nonspecific response to the first stage of development prepathological changes may be
replaced by the emerging specific syndrome complex. Therefore an integrated approach to the study of
health status using indices allows us to characterize different levels of population health [10, 12]. It is appro-
priate to consider methods of health assessment from the perspective of environmental epidemiology and
their use in risk assessment methodology health [12, 13]. It is known that the integral part of ecological and
epidemiological studies is biomonitoring. Biomarkers in the broadest sense of the word represent different
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indicators characterizing the interaction of biological systems with the factors of physical, chemical or bio-
logical nature [14].

The biomarkers of effect can be attributed almost all the techniques used in traditional diagnosis specif-
ic and nonspecific effects of environmental pollution, including functional and laboratory diagnostics. For
the diagnosis of genetic change of the population surveyed are informative definition of congenital morpho-
genetic development options (especially in children) [14, 15]. Moreover, you should pay attention to the as-
sessment of quality factors and lifestyle, are responsible for half of the causes of morbidity (or health) that
are often closely associated with the quality of the human environment. In our opinion, social and psycholog-
ical research unit as well as in biomarkers of effect [15].

In the context of a sharp deterioration of the ecological situation for the primary change detection of
health disorders used standardized laboratory methods. For substantiation of environmentally caused human
diseases requires the development of indicators, changing with the effects of adverse environmental factors
[13, 14]. The mucous membrane of a person plays an important barrier role in protecting the organism from
adverse environmental factors. The respiratory tract is the gateway to environmental pollutants and the im-
mune protection of the mucous membranes depends on the degree of contact, the measure of occurrence of
the adverse factor inhaled. To date, evaluation of the cytological status of the mucous membranes in the nose
and mouth includes 19 indicators [15].

Important aspect of adverse influence on health of the chronic chemical loads characteristic to the mod-
ern urbanized environment — the constant place of vital activity is the modifying action of chemical factors
to small intensity, the giving non-specific biological effects. Its biological basis is systemic disturbance of a
homeostasis of an organism owing to a gradual mismatch and damage of set of metabolic, neurohumoral,
immune, genetic and other mechanisms of the disturbances to homeostatic equilibrium caused by chemical
influences. The systemic change of a functional condition of an organism developing at the same time at all
levels of integration, or an ecologically syndrome caused depression to resistance of an organism — the
ESRO-syndrome, causes rising of sensitivity in an organism to influence of various adverse factors to the
environment. The effect of chemical modification, i.e. augmentation of number and deterioration in a course
of the diseases bound to impact on the population of the chemical pollutants having chronic organotropic
toxicity and giving the remote effects and also other ecological and social factors of the environment [9] is
result of development of the ESRO-syndrome.

In the last decades the concepts «clinical epidemiology» and «evidential medicine» were widely adopt-
ed. The clinical epidemiology is no other than use of an epidemiological method for studying to the clinical
phenomena and scientific justification of decisions in clinical medicine. The evidential medicine is branch of
rather new referral in medicine which I got the name «Assessment of Technologies of Health Care». This
direction represents the systematic cross-disciplinary scientific analysis of both the new, and traditional
methods used by applied medicine [16].

Thus, the analysis of literature allows to recommend as priority methods of prenosological diagnostics:
assessment of the cytologic, psychological, biochemical and physiological status of an organism with use of
evidential medicine which is based on use one the best of the available objective data for decision-making
and use a mathematical estimates of probability.

Department of laboratory-analytical control Department of ecology of the Karaganda region together
with biological-geographical faculty in recent years is in the sanitary — hygienic assessment of actual air
pollution in the region, as well as improving methodological approaches to the processing of monitoring data
and uses the results to reduce the harmful effects of industrial pollution on the health of child population re-
siding in the area. The studies of domestic and foreign hygienists objectively proved the relationship between
the intensity of exposure and inhalation of industrial pollution and the health status of the population, with
the existing «rejuvenation» of chronic disease.

A model for the development of methods of assessing the impact risk of environmental factors on child
health was selected by the city of Temirtau, where there are enterprises of metallurgical and power indus-
tries. Held the regional hygienic analysis showed that in the impact zone of the metallurgical plant, occurring
technogenic biogeochemical province. The main criteria for its identification is the high concentration rela-
tive to the background of lead, cadmium and zinc in environmental objects. We conducted a study of child
morbidity on materials uptake by copying data from clinics in the city, taking into account accommodation
(industrial area, relatively clean area of the city) and school health cards. Applied the survey (separate guide-
lines), containing the issues of socio-hygienic and medico-biological nature, which is usually applied in the
framework of similar works, thus, we eliminate incomplete insertion and clarity of the information provided.
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Analysis of the results of the survey showed that of the total population of the surveyed children having
deviations in health status, variations in one system is 10 %, while the health status of children, as the aver-
age — assessed more than half of parents, poor — 5 %, and only a third of parents assessed their children's
health as good. As shown by our results, there was high prevalence of multi-system disabilities in the state of
children's health. When comparing data on the results of the questionnaire and periodic medical examina-
tions (for the school medical records), we can state that with focused questioning, providing for preclinical
the focus of the issue is higher compared to school maps and detection of deviations from the functional sys-
tems. It is found that the deviation of the nervous system in school health cards have a corridor percentage
from 20 to 55, when questioning parents, the percentage deviation ranges from 60 to 80 %. From the cardio-
vascular system respectively have a corridor percentage from 3 to 20 and 40 to 50 %. From the side of mus-
culoskeletal system: respectively from 20 to 30 and 34 to 42 %. Given the high prevalence of disabilities in
the state of children's health, noted the study, it is necessary to pay attention to the quality of preventive ex-
aminations of children with the detection of early forms of health disorders. The specified method can be
used by specialists of socio-hygienic monitoring. The necessary harmonization of the statistical methods
used to identify links between the analyzed social-hygienic and medical-biological indicators.

Data on the health status of children throughout the observation, obtained with the help of medical-
ecological survey, attest to the low level of health of pupils, low possibilities of adaptation to increased men-
tal and physical activity of most children, poor prognosis of formation of health of the population as a whole.

To date, according to existing recommendations, examining the dynamics and conducting analysis of
the state statistical reporting and results of research programs, should rank areas by the degree of ecological
danger for the population. Bringing its own statistics and their own results, we create an automated database
of ecological-dependent diseases with the formation of biogeochemical territory, taking into account the en-
vironmental ill-being in accordance with international standards that will contribute to system analysis, and
therefore a more effective process of monitoring socio-hygienic and medical-biological direction.

Currently, there are about 10 million chemical compounds, approximately 70 thousand of them are rec-
orded in the international register of potentially toxic and about one thousand — like highly toxic substances
[3]. To one of the groups of xenobiotics include heavy metals (lead, mercury, cobalt, zinc, copper, iron, etc.)
entering the biosphere during the combustion of fossil fuels or plants, smelting these metals from ores.

Child morbidity and the reduction of immunobiological reactivity of a number of authors connects with
the pollution of the external environment [1, 5]. Researchers mainly rely on the comparison of pollution of
the biosphere with the frequency of respiratory infections and the increase of allergic diseases [1, 4].

Immunomodulatory properties of heavy metals are reflected in a number of experimental [9, 10], and
clinical studies. It is known that patients with atopy heavy metals reinforce the insufficiency of
T-suppressors [5, 7], cause high levels of IgE in the blood [6]. Autoimmune processes under the action of
various xenobiotics including heavy metals [8], there is a change in the phenotype of lymphocytes and the
solubilization of membrane HLA antigens. A number of important industrial contaminant, in particular zinc
and copper, along with this are in certain doses is vital. Contaminate the environment may lead to their more
or less significant accumulation in the body [2]. The influence of excess amounts of essential trace elements
are little investigated in pathogenetic relation. Given the biological role and the close relationship the ex-
change of such metals as zinc, copper, iron and magnesium, we studied their effect on the immune system of
children with atopic dermatitis in the environmental situation.

Patients with atopic dermatitis revealed an imbalance of the studied trace elements. The severity of the
imbalance can be different and also lead to higher content of microelements in the blood serum. The most
dramatic imbalance is detected in patients of this group with allergic history and recurrent bacterial infec-
tions. They observed a severe violation of the balance between zinc and copper: high levels of zinc, copper,
as compared to those in rural areas, as well as in other patients remain in remission and during exacerbation.

Factor analysis showed that elevated levels of zinc and copper, as well as the content of magnesium in
the blood serum data patients lead to disturbances in humoral immunity.

Most diseases that are studied in the socio-hygienic monitoring is ecologically dependent diseases relat-
ed to environmental factors exists, but it is not so strong to be obvious. Consequently, the proof of communi-
cation between the health status of the population and the environment is a daunting task.

Despite some earlier studies many issues of this problem are still unresolved due to the variety of chem-
ical elements, combinations of toxic substances in the environment and the diversity of their actions on the
body. Features of the environment in the territories are connected more with the effects on health of social
factors like urbanization, including particularly industrial specialization, trends in the social composition of
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society, demographic changes, migration processes and living conditions. Chronic nonspecific action of en-
vironmental pollution on human health is the most common type of their adverse effects.

The combined, simultaneous or sequential action of several factors leads to mutual burdening their im-
pact on the human body, causing rapid depletion of physiologic reserves. In response to exposure to a certain
dose (intensity and duration) of adverse factors can develop state of utmost tension of adaptation mecha-
nisms with the reversible phenomena of maladaptation [5].

Fundamental hygienic research has taken a new direction — the identification of quantitative relations
of changes of environmental factors with specific disturbances of the health status of the population in
prepathological and pathological levels [6, 7].

The main difficulties in this area due to the variety of existing environmental factors and the differentia-
tion of their individual impact on public health: professional activities, living conditions, climatic conditions,
heredity [8].

Intense and long-lasting impact of environmental factors on the human body causes the prenosological
and premorbid States that differ from the norm and pathology. These States arise in the process of adaptation
of the organism to environmental conditions, as a result of tension of regulation mechanisms and exhaustion
of the reserve capacity of the organism.

In recent decades conducted researches [9-10], revealing patterns of relationships and dependencies be-
tween health condition and the factors surrounding natural, industrial and social environment. However, the
approaches traditionally used to assess the degree of influence of the individual components of the environ-
ment on health, focused on the acquisition of retrospective evaluations and not on forecasting the prospective
negative consequences for human health. However, it is known that without the results of the projections is
impossible to plan targeted preventive measures.

The concept of risk assessment currently in most countries of the world is seen as the main mechanism
for the development and adoption of managerial decisions at all levels of public health [11-12].

Evaluation of risk factors for environmental health and the system of socio-hygienic monitoring are the
new innovative technology in the process of reforming health care [13].

Of great importance is the analysis of the prevalence of indicator pathologies [14, 15]. Medical-
ecological approach would be zoning, which is based on the regional characteristics of causal relationships
between health status and factors, its defining. At the present stage of development of the system of social-
hygienic monitoring (SGM) is obvious the immense importance of identifying causal relationships in the
system «environment — population health» the definition and ranking of the contribution of the main health
determining factors (social, economic, ecological), assessing damage to health and priority management de-
cisions in the sphere of sanitary—epidemiological welfare of the population [16]. Meanwhile, numerous stud-
ies on assessing the impact of complex of environmental factors on the health of the population, mostly made
in the city [15, 16]. In particular, contamination of atmospheric air cause the deterioration of the health of the
population [16].

Experience solving specific problems in multivariate effects of the environment on the population
shows that to identify causal relationships, usually consider the loss of health only on the level of anthropo-
genic load [10, 12] or in the «socio-economic factors — population healthy in urban areas [15]. The variety
of criteria when evaluating the health status of population and habitat factors defines the tasks for substantia-
tion of the integral assessment of population health at the population level, priority optimal private and inte-
gral criteria of anthropogenic impact on human and socio-economic living conditions. Currently, the risk
assessment methodology is an essential tool for the characterization of the influence of environmental factors
on the health of the population in the implementation of sanitary and epidemiological surveillance and man-
agement decisions.
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«KopmaraH opra — TYPFBIHAAP JAeHCAYIbIFbD> MIceJeciHaeri
JOHO30JIOTUSUIBIK THATHOCTUKA (1LI0JTY)

Typiti 9KOJOTHSUIBIK HBICAHIAP/BIH XUMUSUIBIK JIACTAHYBIHA OAlIaHBICTBI aypyJap/blH MaTOr€HETHKAJBIK,
HETI31 ar3aHblH OcHiMaeny YpaiCiHiH Oy3bUTybIHAH OOJBIN TAaOBUTABI, SFHH aypyldapAaH CpeKIle KOHE
epeKIIIe eMeC e3repicTepMeH KopiHic TabaThiH MPeMOPOMATI (MATONOTHSAANIBI) IS aTajdaThiH ar3aiapblH
TYpJi Kyhenepinaeri esrepicrep amaasl. OcbliFaH OailIaHBICTBI aaM 3KOJIOTHSICHI JKOHE KOPIIaraH OpPTaHBI
TUTHEHa CallaChIHAAFbl 3ePTTEYICPAiH €H MaHbI3/Ibl OAFbIThl — 3WSHIBI (AaKTOpIapaaH TYBIHIAWTHIH afam
JICHCAYJIBIFBIHBIH ~ €pT€ ©3repiCTepiH JMArHOCTHKANAYIbIH AaKMMapaTThIK WHBAa3WBTI eMec oJicTepiHe
HETI3/IeNT'eH XKOFaPhl TEXHOJIOTHSIIAP/IbI al/IaaHy.

Kinm c93c)ep: JOHO30JI0TUsl, KopllaralH opTa, rMru€éHa, AMarinoCTukKa, TYprbiIHAap ACHCAYJIbIFbI, JCHCAYJIBIKThI
6araﬂay, aJlaM 5KOJIOTHACHI, HMHBa3MBTI eMeC QIIiC, JKarbIMChbI3 Q)aKTOpJIap, XUMUSIIBIK JIaCTaHy.

M.A. Myxkaresa, I'.)K. Mykamesa, P.M. Kyp6ananues
JloHo30/10TrHYecKAasi AUATHOCTHKA B MPodJjeMe

«OKPpYKaWIIAs cpeaa — 310pOBbe HaceJieHusD> (0030p)

B cratwe OTMEYECHO, YTO MMATOIC€HETUYECKYIO OCHOBY 3a60J’IeBaHI/II\;I, CBSI3aHHBIX C BO3JCHCTBHEM XHMHUYECKHX
38.I‘p513HeHI/II71 Ppa3IMIHbIX 00BEKTOB Opr)KaIOHIeﬁ Cpeabl, COCTABJIAIOT HAPYLICHHUA IIPOIECCa alarTalnn opra-
HHU3Ma, T.€. UISMCHCHHUA TC€X UM UHBIX CUCTEM OpraHu3Ma, KOTOPLIC MOJYININ Ha3BaHUC HpeMOp6I/IZ[HI)IX (Hpe[[-
HaTOIIOI‘I/I‘leCKI/IX) COCTOSIHI/Iﬁ, OTIIMYAaOMIUXCA OT 3a00J1eBaHHI HpeO6JIaIIaHI/IeM Hecneun@nqecxnx W3MCHECHUN
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Haz crienuduueckuMu. [ToquepKkHYTO, 4TO B CBSI3U C 3THM BaKHEHIIIMM HaIpaBjeHUEM HCCIICIOBaHUI B o0ac-
TH 9KOJIOTUH YEJIOBEKA U TUTHEHBI OKPY>KafoLIel cpesl SBISIETCA UCTIOIb30BaHUE BEICOKMX TEXHOJIOTHH Ha OC-
HOBE MH()OPMATUBHBIX HEHHBA3UBHBIX METO/IOB AMATHOCTUKH PAHHUX U3MEHEHHH B COCTOSHUH 30POBbS Yeio-
BEKa, BO3HHUKAIOIMX O] BO3JICHCTBIEM HEOIArOMPHUSTHBIX (JaKTOPOB.

Knrouegvie crnosa: JOHO30JIOTUsI, OKpYXKaromas cpeaa, TurueHa, JuarHoCTuka, 310pOBbC HACCICHHUS, OLICHKA
340pOBbs, DKOJOrus 4YeJIOBCKa, HEWHBA3WBHBIN MeTona, He6IIaFOHpPI$ITH])IC (1)aKTOpr, XUMHYCCKOC
3arpsi3HCHHUC.
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HccnenoBanue BJIMSTHUIA raJIeHOBBIX NPeNapaToB HA HMMYHHYK CHCTEMY
NPH Pa3BUTHH OHKOMPOIECCa PATHALNMOHHOTO reHe3a

B crarbe ommcaHbl pe3ynbTaThl SKCIICPUMEHTAIBHOW pabOTHI, BBHITOJHEHHOW Ha 85 OENBIX IOJIOBO3PEIBIX
0ecIoOpOHBIX KpBICAaX, KOTOPhIE OBLIH Iopa3ieieHsl Ha 6 cepuil. JKuBotHbIe 4, 5 U 6 cepuil HOABEPIINCH
OIHOKPAaTHO raMMa-06myuennio “°Co Ha POCCHICKOM paIHOTEPAeBTHYECKOM YCTPOHCTBE «AraT-PM» B 110-
3e 6 I'p. B kayecTBe raneHOBBIX MpenapaToB ObUTH HCIIOIb30BAaHBI HACTOMKM M3 JBYX KOMIIO3MLMH, OTIHU-
YAIOIMIUXCSI COCTABOM JIEKapCTBEHHBIX pacTeHuil. B cocras «Kommnosunus-1» BXOAWIU CIeTyIONIHE JeKapCcT-
BEHHbIC PACTEHMs: TUMbSH MOI3Y4Hi, Oepe3a MmoBHCIAs, AEBACHI BBICOKHN B cooTHomeHuu 1:2:2. Cocras
«KoMmozunus-2» cocTosn U3 MATH MEPETHON, TOAOPOKHUKA CPETHETO, AEBSICUIIAa BBICOKOTO, COOTHOIIEHHE
aHAJIOTUYHOE, KaK U y HacToiku «Kommno3zunus-1». [TofonbITHEIM )KUBOTHBIM 2, 3, 5 U 6 cepuil BBOAUIM Ha-
croiikn «Kommnosumust 1 1 2» B 03¢ 2,5 MI/KT OT Maccel Tena, per os B TeueHue 14 nueil. VcciaenoBanus
MoKa3aiu, 4yTo HacTolka «Kommno3unus-1» npu pasBUTUM OHKOJOIMYECKOro MpoLecca paJualliOHHOIO Ipo-
HCXOKAEHHUS OKa3blBaga MMMYHOCTHUMYJHpYIOLIEE BIMSHUEC HA KIETOYHOE 3BEHO MMMYHHUTETA, MOBBIIIAS
(GyHKIMOHANBHYIO akTUBHOCTH T-numdonuto. Hacrolika «KoMIo3unus-2» y ONBITHBIX JKMBOTHBIX C OHKO-
JIOTHYECKUM IIPOLECCOM OKa3bIBajla HMMYHOMOAYJIMpYIOIee BIUSHHE Ha (yHKIHMOHAIBHOE COCTOSIHUE Kile-
TOYHOTO 3BeHa HIMMYHHTETA, TIOAAEPKUBAsI UX JIO YPOBHS MMOKa3aTeNel HHTAKTHOTO OPTraHU3Ma.

Kniouesvie cnosa: octpoe ramma-oOnydeHHe, cyOneTanbHas J103a, TaJCHOBBIE MpenapaTbl, WMMYyHHas
CHCTEMa, OHKOIIPOIIECC, JICHKOIUTEI, TMM(OIHTEL, (haroluTo3, paguanus, GUToTeparis.

Kak criemyer w3 nmuTepaTypHBIX UCTOYHUKOB, JIGKAPCTBEHHBIC PACTCHHUS MPEIICTABIIIOT cO00# 00IIyT0
ANBTEPHATHBY B JICUCHUH paKa BO MHOTHX CTpaHax mupa [1-3]. B HacTosIIce BpeMs MpUMEHEHUE TIPOTHBO-
PaKOBBIX MPENapaToB, OCHOBAaHHBIX Ha JIKAPCTBEHHBIX pacTeHusx, Bo3pocio ¢ 10 mo 40 % mo Bcemy 3eM-
HoMy 1apy. Ha A3uarckom koHTHHEHTe 0oHO aocturaet 50 % [4].

B Hacrosiee BpeMsi H3BECTCH P MPENApaTOB aHTHOITYXOJIEBOTO JCHCTBUS, MOJYYCHHBIX Ha OCHOBE
JIEKapCTBEHHBIX PACTEHUH W MPENCTABISIIOMNX COO0H XUMHUYECKH YUCTHIE BEIIECTBA PACTUTEIHHOTO IIPOKC-
xoxaeHus [5-9]. Bmecte ¢ TeM Oonbliol MHTEpEC KaK B MEIUIIMHCKON MPAaKTHKE, TaK M B IIPOU3BOJICTBE
MUIICBBIX MPOAYKTOB (PYHKIIMOHAIHLHOTO HA3HAYCHUS BBI3BIBAIOT T'aJICHOBEIC IPEMapaThl, MOJyYCHHBIC U3
JIEKapCTBEHHBIX pacTeHui [10].

["anmeHoBBIE TIpemaparsl MPEICTABISIOT COOON CIOKHBIA KOMITJIEKC METabONUTOB BTOPUYHOTO IMPOHC-
XOXKICHUS, JIeueOHOe JIEHCTBHE KOTOPBIX 00YCIOBIMBACTCS HE OJTHUM TOJILKO JCHCTBYIOIIMM BEIIECTBOM, a
BCEM KOMIUIEKCOM OHMOJIOTMYECKH aKTHBHBIX BEIIECTB, KOTOPHIC YCHJIMBAIOT WA OCIAOJSIOT JSHCTBUE OC-
HOBHOTO BemecTBa [1-3, 10]. K HUM OTHOCSITCS pacTUTENBHBIC YKCTPAKThI, HACTOMKH, CHPOITLI, OTBAaphl. OHU
BECbMa IMPOCTHI B M3TOTOBJICHUH W AKOHOMHUYECKH BBITOIAHBI B MIPOM3BOJICTBE, YEM BBICIICHHE XUMHUYECKU
YHUCTHIX BEIIECTB U3 JICKAPCTBEHHBIX PACTCHUH.

B nocnennee Bpemsi BHUMaHHE YYEHBIX HAIIPAaBIEHO HAa M3yYEHHUE MPOTHUBOOITYXOJEBBIX CBOMCTB Talie-
HOBBIX TipeniapatoB [9, 10]. Mi3BecTHO, 9TO OHM OKa3hIBAlOT KOMIUIEKCHOE BO3CHCTBHE HA OPTaHU3M Yejo-
BeKa, OOJIBHOTO PaKOM, B OTJIMYHME OT M3BJICUEHHBIX YUCTHIX XUMUYCCKUX BEIIECTB U3 JICKAPCTBEHHBIX pac-
TEHUH. DTO CBS3aHO C TEM, YTO OMOJIOTMYECKH aKTUBHBIC BEIECTBA T'aJICHOBBLIX IperaparoB, o0janas Cu-
HEPTrU3MOM JIEHCTBHSA, HE TOJIHKO OKa3bIBAIOT IIUTOTOKCHYECKOE ACWCTBUE HA PAKOBbIE KJIETKH, HO U TIOBBI-
IIAI0T KIMMYHHBIH CTaTyc OOJLHOTO PaKkoM OpraHM3Ma 4elioBeKa. B cBs3u ¢ 3TuM mpu pa3pabotke 3 dek-
THUBHBIX CITOCOOOB M3BJICUCHHS MPUPOTHBIX KOMIIOHEHTOB, 00JIaAIOIIMX UMMYHOMOIYJIUPYIOIIUM U ITPOTH-
BOOITYXOJIEBBIM JIeHiCTBHEM, HAMU 0C000€ BHUMAaHHE YAEISIOCH COCTABIEHUIO KOMITO3UIIMIA U3 MATH UCCIIe-
JYEMbBIX PaCTEHUH, KOTOpPBIE OTHOCATCS K (hapMaKOICHHBIM JIGKAPCTBEHHBIM PACTCHUSAM, WM PACTCHHUSIM,
3apErHCTPUPOBAHHBIM B TOCYJIAPCTBEHHOM peecTpe. FIMEHHO OHM MOTYT OBITh HCITOJIb30BaHBI B TIPOU3BO/I-
CTBE MHUIIEBBIX MMPOTYKTOB.

[ToaToMy 1ENBI0 HACTOSIIIETO HWCCIIENOBAHMS SIBUWJIOCH M3yUEHHUE BIHSHHS TaJeHOBBIX MpEnapaToB Ha
MMMYHHYIO CUCTEMY TIPH Pa3BUTUH OHKOMPOIIECCa, BBI3BAHHOTO CYOJIETAIEHOM /10301 TaMMa-U3JTy4CHUSI.
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VccnepoBaHve BAMSIHUI rasieHOBbIX NpenapaTos ...

Mamepuanst u Memoowl uccied008anus

DKcrepuMeHTaIbHast paboTa BBIOJIHEHA Ha 85 OEJIbIX MOJOBO3PENBIX OECIIOPOIHBIX KPBICAX, KOTOPhIC
OBLTH TIOApa3neNieHsl Ha 6 cepuit: 1-s cepust — mHTAKTHBIE (7 = 10); 2-1 — wHTaKTHBIE + «KoMro3umwmsi-1
(n=15); 3-1 — unTakTHBIe + «Kommosunusa-2» (n = 15); 4-1 cepust — oOmyuyenHsie B no3e 6 ['p (n = 15);
5 u 6 cepun — obmydeHHble + «Kommosuruu 1 u 2» cooTBeTcTBEeHHO. JKUBOTHBIC 4, 5 U 6 cepuii moaBepr-
JTHCh OHOKPAaTHO ramMMa-o6uydernio “’Co Ha pOCCHICKOM PagHOTepaeBTHIECKOM YCTPOHcTBe «AraT-PM»
B 03¢ 6 I'p.

B kauecTBe TaJcHOBEIX MpemnapaToB B paboTe OBUIM HMCIIOJIL30BaHBI HACTOMKHU U3 JIBYX KOMITO3UITUH,
OTIIMYAIONIUXCS COCTAaBOM JIEKaPCTBEHHBIX pacTeHuid. B coctaB «Kommoszuius-1» BXoaum cieayromnue jie-
KapCTBEHHBIC PAaCTCHUS: TUMbSH TIOJ3Y4HiA, Oepe3a MmoBUCast, IEBICHI BRICOKUH B cooTHomeHnu 1:2:2. Co-
craB «KoMmo3unus-2» cocTosT U3 MATHI MIEPEYHOM, TTOAOPOKHUKA CPEAHEr0, ACBSCHIIA BEICOKOTO, COOTHO-
MIEHUE aHAJIOTHYHOE, KaK U Yy HacTOMKH «Kommo3urus-1.

[TomonBITHRIM KUBOTHBIM 2, 3, 5 1 6 cepuii BBoauIN HacTolku «Kommo3unus 1 u 2» B mo3e 2,5 Mi/kr
OT MAcCCHI Telna, per os B TeueHue 14 gueil.

i O1eHKH UMMYHHOTO CTaTyca KpOBb 3a0Hupaiu B poOupku ¢ renapuHoM (25 EJl/mi). Beinenenue
JUMGOIIMTOB U3 BEHO3HOH KPOBHU OCYIICCTBIISIIM 10 OOIIEpPHHIATOMY MeToay [11] B rpaaneHTe MIOTHOCTH
¢uxomna-seporpaduna (1,077). Peakuuro Topmoskeruss Murpauuu JeiikouutoB (PTMJI na ®I'A) ompenens-
mu o metoay A.I'. ApremoBoii (1973) [12]. CocTosiHUE KIETOYHOTO UMMYHUTETA OLICHUBAIH TI0 YUCITY 00-
mero CJI3+, Cl14+, C18+ u CI19+ ¢ COOTBETCTBYIOIMMHI MOHOKJIOHATHHBIMHA aHTUTEIIAMHU, METOJIOM IIPO-
TOYHOM IUTOMETPHUH U MUTOTECHIIPOIYyIUPYIOMIEH (PYHKIINU B peaKIIny TOPMOXKEHHUST MUT PAIIHH.

Konuentpanuio ummynssix komrmiekcoB (LK) B ceiBopoTke KpoBH ompenensiiny no meroay [13] B
Moaudukanmw [14].

Hecnenuguueckoe daronurapHoe 3BEHO WMMYHHTETa OIECHHBAJIOCh MO (DarorMrapHOW aKTHBHOCTH
nonuaykneapoB. CoaepikaHue (GaromUTHPYIOMIMX IMOJUHYKIeapoB (HEUTPOQHIIOB, NCEBI0S03MHO(UIOB)
onpeaensuy mo Metoauke [15]. B kauecTBe (aronutupyroniero MaTepuaia UCroib30Ban jatekc. daromnu-
TapHBIM TIOKA3aTelIeM CUMTAIN MPOIEHT HEHTPO(DHUIOB, BCTYIHBIIMX B (Daroruro3, OT 0OIIEro KoJIMm4ecTBa
HeiTpodunos. Onpenenenne nokaszareseii MOHOHyKIeapHo-(aronutapHoi cuctembl (HCT-tect) mpoBoau-
nock o meroay b.C. Haroesa [16].

Hudposbie naHHbIe 00pabaTHIBATKCH OOIICTIPUHATHIMU METOIaMU BapHALMOHHOM CTaTUCTUKH [17].

Pesynomamoi cobcmeennvix ucciedosanuil

W3 naHHBIX, MpeACTaBICHHBIX B Tabnume 1, BUIHO, YTO MPU TOTAIBHOM CYOJETAIIEHOM OOydeHUH
raMMa-y9aMu B J1o3e 6 ['p y TIOJIONBITHBIX JKUBOTHBIX B TIEpU(PEPHUUECKON KPOBH OTMEYAETCSI JIOCTOBEPHOE
CHIDKEHHUE KOJIMYEeCTBa JeHKkouuToB B 1,3 pa3a. JIoCTOBEpHO OBLIO MOBBIICHHE OOIIET0 KOJNYECTBA JTUMPO-
IIUTOB, HO, HECMOTPSl Ha JHUM(OIUTO3, PErHCTPUPOBAIIOCH BHIPAKCHHOE CHWKCHHE JTUMMOKUHIPOIYIIH-
pYIOLIEH CIIOCOOHOCTH JICHKOLIUTOB.

Tabnuma 1
BiansiHue HOHU3MPYIOLIETro U3JyYeHus B 103¢ 6 I'p HAa HMMYHHBIi CTaTyC OpraHu3Ma

Hccrenyemple rpymimbl
THokasaren 1) I/IHT_aKTHLIe 2) 06nyqu}vu,Ie + 3) oby4eHHbIE + 4) obmy4eHHbIe +
(n=15) 30 nuei «Komnosunms-1» «KomMmmozunus-2»
(n=15) (n=15) (n=15)
JleitkouuTs! (MKJI) 6515£145 5022+255%* 8720+230%° 9112+250*°
Jlumdoruter B 1 MK 2788+111 4400+150* 4510+635* 4525+220%*
PTMIJI, % 0,8+0,04 1,240,03* 0,52+0,02*° 0,80+0,04*
LUK, /1 1,3£0,11 0,6+0,024* 0,016+0,004*" 0,013+0,003*°

Ipumeuanue: ¥ — nocrosepuocts k 1 rpymme (P < 0,05); ** — nocroseprocts (P < 0,001); © — nocrosepro ko 2 rpymme
(P <0,05).

JlumpoxuHIpOAYHpYIOLIas CIIOCOOHOCTh JISHKOLUTOB ONpenaesiachk Npu noMouy peakuuu PTMIL

Ha ®I'A, e perucTpUpOBAJICS HHIEKC MUTPAIIUN JICHKOIIUTOB B OTBET Ha Bo3zaciicTBue DI'A. [loBwimieHne
nmanaHoro mokaszatens ¢ 0,8+0,04 mo 1,2+0,03 cBUAETENBCTBYET O CHIKCHUH (DYHKITMOHATHHON aKTHBHOCTH
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T-cucremsl nMmyHuTeTa. Hamm nanneie cornacyrorest ¢ noiayueHHsiMu nanHbeiMu C.E. Y36ekoBoii [3], koH-
nentparus LUK B ceiBopoTke KpoBU CHIDKaeTcs B 2,16 pasa.

Takum oOpa3oM, TOJY4YeHHbIE MaHHBIE TOKA3bIBAIOT, YTO TPU JAEWCTBUU CyOJIETAIBHOTO TaMMa-
obnyuenus B go3e 6 ['p HaOmionaercsi CHIKEHHE KaK KOJMYECTBEHHOIO, TaK W KaYeCTBEHHOTO MOKa3aTeneit
T-cucreMbl IMMYHHTETA, YTO XapaKTEPU3yeT Pa3BUTHE UMMYHOIE(HHUIIUTHOTO COCTOSIHHS M 3TO CIIOCOOCT-
BYET Pa3BUTHIO OHKOIIPOIECCA PAIMAIIIOHHOTO TeHe3a.

[Ipu nefictBuu Hacroiiku «Kommosuius-1» Ha 00MydeHHBIH OpraHu3M B niepudeprudeckoil KpoBu JI0-
CTOBEPHO TOBBIIIAETCS KOIUYECTBO JICHKOLMTOB, MPEBHIIIAs UCXOTHBIA M KOHTPOJBHBIN ypoBHH. Kak u B
KOHTPOJIBHOM TpyIIe, KOJIUIECTBO OOMIMX JIMMQOIUTOB JOCTOBEPHO TPEBHINIACT WHTAKTHBIN MOKa3aTellb.
OTMeJaioch TOCTOBEPHOE CHIDKEHUE MHICKCAa MUTPAIMH JICHKOMTOB B peakiu PTMJI ma ®I'A mo oTHO-
LICHUIO K CpaBHUBAaEeMBbIM TpynnaM. Takxke B pe3ynbTaTe JelcTBUS HacTolku «Kommosunus-1» perucrpu-
poBaniock Hu3Koe copepxkanue [{UK B cbIBOpOTKE KPOBH.

Hacrotika «Kommo3suiusa-2» B 00Jy4eHHOM OpPraHU3ME JOCTOBEPHO IOBBIIIACT KOJIMYECTBO JICUKOIHU-
TOB U TUMQOLUTOB B nepudepudeckoi kpoBu. Muaexc murpanuu neikonutoB B peakuun PTMJI na ®I'A
COOTBETCTBOBAJ KOHTPOJIBHOMY YpPOBHIO, CHU3Miach koHueHTpamus LK B ceiBopoTke KpoBH.

Takum o6pazom, mipu neiicTBur HacTOWkH «Kommosunus-1» u «Kommo3zunusa-2» B 00IydeHHOM Opra-
HU3ME MOBBIIIAIOTCS KAUECTBEHHBIE U KOJIMUYECTBEHHBIE TIOKa3aTeNu B T-cucTeMe MMMYHHUTETA U 110 PE3YJib-
TaTaM MOKHO IPEIOJIOKUTh, YT0 HacTolka «Kommosunus-1» obiagaeT MMMYyHOCTUMYJIMPYIOIINM, a Ha-
croika «KoMImo3unusi-2» — AMMYHOMOIYJTHPYIOITAM JICHCTBHEM.

Cepbe3Hble U3MEHEHUS HAOIIOIANNCH CO CTOPOHBI HecTIeU(pHUECKON (arouTapHOil pe3HCTEHTHOCTH
o0iyueHHOTO Oopranusma (tabi. 2). Tak, uepe3 30 gHEH mocie TOTAIBFHOTO CyOIeTaNFHOIO PaJAUallMOHHOTO
OOJIyueHHsI y KHBOTHBIX OTMEYaeTCs CHIDKEHHE Hecnenu(uyeckoro (arorurapHOro 3BeHAa MMMYHHUTETA.
daroruros (22,4+2,0) u ¢aromurapaoe umciao (0,8+0,11) ObUIM COOTBETCTBEHHO JOCTOBEPHO HIIKE KOH-
TPOJBHBIX TIoKa3zaTeneit (36,2+2,7) u (1,66+0,14). [Ipu sTom mokaszarenr HCT-recta causmics ¢ 4,9+,05 mo
3,0+0,4 (p <0,05), uTo CBHAETENBCTBYET O HAPYIICHNH (PYHKIHOHAIBFHONH aKTUBHOCTH JICHKOLIUTOB B MEPH-
(heprdeckoil KpoBH y O0TYICHHBIX JKHBOTHBIX.

Takum 00pazom, B 00Iy4eHHOM CyOJIeTalbHON 0301 TaMMa-u3Iy4eHUs] OpraHu3Me MPOUCXOIUT CHU-
XKeHre HecnennpuIecKkon GparounTapHoOi pe3UCTEHTHOCTH OpraHu3Ma.

Tabnuma 2

Cocrosinue Hecrienuduyeckoii (paronuTapHOii pe3UCTEHTHOCTH 00JJy4eHHOT0 OpraHu3Ma
npu aeiictBun HacToek «Kommnosumus-1» u «Kommosumus-2»

Hccnengyemsle rpynmsl

IToka3aTenu

1) uHTaKTHBIE

2) obnmy4eHHbIe

3) obny4eHHbIe +
«Komnosunwmsi-1»

4) obny4eHHbIe +
«KomMmmo3unus-2»

®daronuros, % 36,2427 22,4+2 0* 32+1,9° 29,00+0,63*°
o/ 1,60+0,14 0,8+0,11% 2,240,10%° 2,40+0,11*
HCT-tect 4,9+0,4 3,0+0,4* 5,3+0,91° 7,00+0,62*°

Tpumeuanue: ¥ — nocroepHocTts K 1 rpymme (P < 0,05); ® — nocrosepro ko 2 rpymme (P < 0,05).

[Tocne npoBenenus kypca Tepanuu HacToikoi «Kommosumus-1» B 001y4eHHOM OpraHu3Me JA0CTOBEp-
HO noBbIIatoTes ¢arouuto3 u 3HaueHnss HCT-tecta 10 ypoBHS HHTAKTHOTO, TOTJa Kak (haronuTapHoe Ymc-
JIO CYIIECTBEHHO NPEBBINIATI0 MHTAKTHBIH MOKa3zaTenb. [lonydeHHble JaHHBIE MOATBEPXKIAIOT MOBBIIICHHUE
(YHKIMOHANBHOW CIIOCOOHOCTH JICHKOLIUTOB.

Hacroiika «KoMmo3umms-2» BBI3BIBAaCT TOCTOBEPHOE MOBBIMIEHHE (haronnTo3a B CpaBHEHUH C KOHTPO-
JIeM, HO He JOCTUraeT MHTAKTHOTO MoKa3aTelst. B To ske Bpems ¢arorurapHoe yncio u 3HaueHns HCT-recra
BO3pociu B 2,75 1 2,33 pa3a COOTBETCTBEHHO M JOCTOBEPHO MPEBBILIATN BCE CPaBHUBAEMBIE YPOBHHU.

Takum o6pazom, HacToiiku «Kommo3urus-1» n «KoMmo3uIusa-2» MOBBIMIAIOT HECTICMUPUICCKYIO (ha-
TOIIMTAPHYIO PE3UCTEHTHOCTH OOIYYEHHOTO OpraHM3Ma 3a CYET aKTHBALMH (PYHKIMOHAIBHOW CIIOCOOHOCTH
JIEUKOLIUTOB, YTO HAOMIOAATIOCH P JeHCTBUM HAcTOMKH «Kommno3umusi-1», 1 noBbImeHNus (yHKIMOHAIBHO-
MeTa0OIMYECKON aKTUBHOCTH HEUTPO(DUIIOB — TpH JIeiicTBUU HACTONKH «KoMno3umus-2».

CrnenoBaresibHO, B BBIIIOJIHEHHBIX HAMU OIBITaX CYLIECTBEHHbIC U3MEHEHUS HaOJII0JA0TCA Kak B Kile-
TOYHOM, TaK M B HeceHUPHUYECKOM (paroquTapHOM 3BEHBSX UMMYHHTETa MpPU ramMma-o0JydeHHWH B J03€
6 I'p, 4TO0 ABNSETCS MPOJIOTOM K Pa3BUTHIO B OpPraHax U CHCTEMax OHKOIIpOIecca paJIualoOHHOTO TeHe3a.
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[Ipu n3yueHnr UMMYHOJIOTHYECKUX TIOKa3aTelIei U Hecnenuduueckoi GparonurapHoil pe3uCTEHTHOCTH
OpraHu3Ma MHTAKTHBIX JKUBOTHBIX OBLIO YCTAHOBJICHO, YTO 00€ HACTOHKHU M3 PACTUTEIBHBIX KOMIIO3HITHIA:

— HE BBI3BIBAIOT OTBETHOM aJUIEPIrHUECKON peakiiuy OPraHu3Ma HHTAKTHBIX (37I0POBBIX) JKUBOTHBIX;

— HE OKa3bIBAIOT CYNIECTBEHHOTO BIUSHUS Ha KJIETOYHOE 3BEHO IMMYHHUTETA.

Bce 370 cBUIETENLCTBYET B TIOJIB3Y HETOKCHYHOCTH O0CHX HACTOCK M3 PACTUTEIHHBIX KOMITO3HIIUH.

Ha ocHOBaHWMH TTPOBEJCHHBIX UCCIICOBAHUHN JEHCTBUS HACTOCK Ha UMMYHOJIOTHYECKHE MMOKA3aTeln 1
Hecrrenupuaeckyo (GarormTapHyo Pe3UCTEHTHOCTD Y OOIYICHHBIX CYOJICTaTbHOM T030¥ paguariii B 103¢
6 I'p )KUBOTHBIX W pa3BUTHS OHKOIPOIlecca ObUIO YCTAHOBIICHO, YTO 00€ HACTOMKH U3 PACTHTEIHLHBIX KOMIIO-
3UIUN yIy4YIIaloT (QYHKIUU KICTOYHOTO 3BEHA UMMYHUTETa Yepe3 M3MEHCHUE COACPKaHUS UMMYHOITUTOB
(JISHKOIIMTOB M JTUMQOIMTOB) U MOBBIMIAIOT HECTICIU(DUUECKYIO (arolUTapHyIO PE3UCTCHTHOCTh OPraHU3Ma
MOJIOTIBITHBIX JKUBOTHBIX, YTO CBHJIETEIBCTBYET O HOPMAIIM3AIMA UMMYHHOTO CTaTyca IMOJIOTBITHBIX )KUBOT-
HBIX, CHIDKEHHOT'O TI0]] IEHCTBHEM CyOJIeTaabHON 036l paJHalliy.

Buvi60o0o

Hacrotika «Kommo3umus-1» mpu pa3BUTHH OHKOJIOTHYECKOTO TIPOIIecca paarariioHHOTO TIPOUCXOXKIe-
HUS OKa3bIBaCT MMMYHOCTUMYJIUPYIOIICE BIHMSIHUEC Ha KICTOYHOE 3BEHO MMMYHHTETA, MTOBHIMIAs (YHKITHO-
HaJIBHYI0 akTUBHOCTH T-uMdorutoB. Hactolika «KoMrmo3uiusa-2» y ONMBITHBIX KUBOTHBIX C OHKOJIOTHYE-
CKUM IIPOIIECCOM OKa3bIBAeT MMMYHOMOIYJIUPYIOIICE BIUSHUEC Ha ()YHKIIMOHAIEHOE COCTOSIHUE KICTOYHOTO
3BE€HA MMMYHHTETA, TIOIJICP’KUBAs MX O YPOBHS MTOKa3aTelIei MHTAKTHOTO OpraHN3Ma.

Cmamus evinonnena 6 pamxax npoexkma 3028/I'®@4 Paszpabomxa dbuomexnoso2uieckux cnoco6oe npu-
MEHeHUsl TeKAPCTNBEHHBIX PACEHUL NPOMUBOONYX0AE8020 OCUCTNBUS NPU NPOU3BOOCHEE (epMeHmUposan-
HbIX MOJIOUHBIX HPOOYKMOB.
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A . Keimeipmonauna, b.A. Xetnic6aes, K.C. XKaprikbacosa, K.A. TazabaeBa

PaananusibiK rese3ai KarepJi icik yaepicTiH 1amybl Ke3iHaeri
HMMYH/BIK Kyiiere rajieH npenapaTrapblHbIH bIKNAJbIH 3epTTEY

OKCIEepUMEHTTIK JKYMBIC 6 cepustra OeiiHTreH 85 aK JKBIHBICTBIK JKaFbIHaH JKETUIreH ereyKyHphIKTapra
KYprizires. 4-6-cepust sxanyapiapsl 6 I'p nosama «Arat-PM» peceiislik pagyoTepaneBTHKANBIK KOHIBIPFBI
apkeltsl 6ip per *°Co ramma-coymenenmipinren. Makamaga raieH NpenaparTapbl peTiHge AOpiTiK
OCIMIIKTEpJiH KypaMbIMEH epeKIIeleHEeTiH eKi ©cCIMOIK KOMIO3WIMAICHIHAH TypaThlH TyHOamap
naiipananpurad. «Kommosuiws-1» Kypambiga 1:2:2 xaTelHachlHAa ColiKec Tacuen kedip, KOThIp KaWblH,
Ouik aHAbI3 HSpiMiK ecimaikrepi Oap. «Kommosuums-2» kypambiHa ga, «Kommosumus-1» TtyHOach!
KaTBIHACBIHAAN, OYpBIII KalObI3, OpTalla >XOJDKENKeH, OWIK aHABl3 eHreH. 2-, 3-, 5- xoHe 6-cepus
Toxipubenik xanyapiapsiHa «Kommosurus 1 xxoHe 2» TyHOanmaps! ieHe caMarbiHa 2,5 MII/KT 1o3azna 14 xyH
OG0Bl per os Gepinai. 3epTTey HoTIKenepi OOMBIHINA, pajuallisgaH TYBIHAANTHIH KaTepil iCiK yAepicTiH
nmamysl kesinge «Kommosumms-1» TyHOackl T-mUMQOIUTTEpAiH KBI3METTIK OEJCEHAUIIriH JKOFaphlIaTa
OTBIPBII, UMMYHHUTETTIH JKacyIIajbIK OyBIHBIHA HMMYHIBIK-CTUMYJIABIK BIKIAT eTkeH. OHKOJIOTHSUIBIK YAepic
JaMblFaH ToKipubenik jxkanyapiapaa «Kommosuimsa-2» TyHOAchl MHTaKT aF3a KOpCETKILITepi AeHredine
JiefiiH UMMYHHTETTIH JKacyIIajblK OybIHBIHBIH KbI3SMETTIK KYiliHE HIMMYH/IBIK MOAYJIIBIK TYPAE 9CEP ETKEH.

Kinm co30ep: xenen raMMa-cayleeHy, CyoaeTanmsl 103a, TajieH IpenapaTTapsl, IMMYHABIK KYite, KaTepii
icik ynepici, neiikouutTep, TuMGOLUTTEp, GarounTos, paguauus, GUToTepamns.

A.Sh. Kydyrmoldina, B.A. Zhetpisbayev, K.S. Zharykbasova, K.A. Tazabaeva

Investigation of the impact of galenic preparations on the immune system
in the development of oncoprocesses of radiation genesis

The experimental work was performed on 85 white mature non-native rats, which were subdivided into 6
series. Animals 4, 5 and 6 of the series were subjected to a single gamma irradiation of ®°Co on the Russian
radiotherapeutic device Agat-RM at a dose of 6 Gy. As galenic preparations, tinctures from two compositions
differing in the composition of medicinal plants were used in the work. The structure of «Composition-1»
included the following medicinal plants: thyme creeping, birch dangling, elecampane high in a ratio of 1:2:2,
respectively. Composition «Composition-2» consisted of peppermint, medium plantain, elecampane high, a
ratio similar to that of the «Composition-1» tincture. Experimental animals of 2, 3, 5 and 6 series were
administered tinctures of «Composition 1 and 2» at a dose of 2.5 ml/kg of body weight, per os for 14 days.
According to the research, tincture «Composition-1» during development of oncological process of radiation
origin had immunostimulating effect on the cellular link of immunity, increasing the functional activity of
T-lymphocytes. Tincture «Composition-2» in experimental animals with an oncological process rendered
immunomodulating effect on the functional state of the cellular immune system, supporting them to the level
of indicators of the intact organism.

Keywords: Acute gamma-irradiation, sublethal dose, galenic preparations, immune system, oncoprocess,
leukocytes, lymphocytes, phagocytosis, radiation, phytotherapy.
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Ecological tourism in the Republic of Kazakhstan:
problems and prospects of development

In this scientific article were considered one of the most promising sectors of the economy Republic of Ka-
zakhstan — tourism industry, including the importance and development opportunities of ecological tourism.
Accordingly, the history, types and directions of the development of the industry were given definitions and
explanations and analysis of the principles and peculiarities of development. Opportunities for the develop-
ment of ecological tourism are characterized by a radical description of the country's resource potential for
this sector. Today, our country pays great attention to the development of tourism as a source of income. The
President pointed out that the eco-tourism system, based on its structure and peculiarities, has a great poten-
tial for development in the country. But it is well-known that the development of traditional tourism is long-
term and expensive. And ecological tourism, in this case, does not require a large amount of money, it not on-
ly differs with its complicated infrastructure (hotels, restaurants, roads, communications, etc.), but also now
provides priority employment for rural populations. In the process of ecological tourism development, villag-
ers can be mixed with their services such as hotel, kyiz yu, national dishes, horses. To do this, it is necessary
to provide basic knowledge of hotel business and prepare road guides for trips to the native land, explaining
the benefits to the local population.

Keywords: ecological tourism, ecotourism community, economic incentive, economic benefits, infrastructure,
investment, basic education, travel, tourism market.

Ecological tourism (ecotourism) is a kind of cognitive trips of different levels. The main and essential
resource of ecological tourism is the natural environment or its individual elements: landscapes, natural
monuments, plants or animal life. Ecotourism was first used in the West in the 80s of the XX century with
the Mexican ecologist Eckor Sebarellos — Laskuren. There are several types of ecological tourism in the
professional environment:

1. Ecological tourism is one of the types of tourism which is aimed at the knowledge of the environment
and its non-destructive natural areas, for the purpose of refining the natural, cultural hospitality. (Internation-
al Council for Nature Protection).

2. Ecological tourism is a journey of responsibility towards natural areas, which contributes to nature
conservation and enhances the quality of life on the ground. (The Ecotourism Community — The Ecotour-
ism Society).

3. Ecological tourism is a special type of tourism that preserves ecosystem integrity, which provides
economic benefits to local people through the acquaintance of natural, cultural and ethnographic features of
those lands, as well as protection of nature and natural resources. (World Wildlife Fund) [1].

Based on the above definitions, there are special cases of ecological tourism, which constitute a set of
the following principles of ecological tourism:

1. A journey to familiarize with the surroundings, the wildlife, local tradition and culture.

2. Contributing to the preservation of the environmental sustainability by collecting environmental and
social data.
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3. Access to protection and renewal of natural environment.

4. Income of local residents, their income from the tourist business. This in turn creates an economic in-
centive for environmental protection.

5. To achieve stable development and economic efficiency of favorable land development in ecological
tourism development (Table 1).

Table 1
Principles and features of ecological tourism

Principles Special features
of ecological tourism of ecological tourism

1. To achieve effective ecologi- |Tourism development is clearly planned, controlled and managed.

cal and socio-cultural result, to |Accurate rules of tourists during traveling to natural areas.

preserve the environmental sus- |Ecologically clean vehicles for tourists.

tainability. Disposal of wastes outside the territory of the territory for ecotechnological treatment.
Not allowed for sale, purchase of memorable items from live natural objects.

Tourist hotel, camping, etc. not to adversely affect the sustainable environmental de-
velopment of local landscapes.

2. Formation of environmental |Acquaintance of ecotourists with information on preliminary trips and natural tours,
education and understanding acquaintance with the tour rules.

Excursions and excursions are mandatory, environmental and cognitive components.
Tours are carried out by highly specialized guides — ecologists.

Objects of formation of cognitive concepts — ecologically acceptable, natural and
cultural landscapes.

3. Contribution to the protection |Tourist farming is an additional, effective source of funding for protected areas.

of nature, local social and cul- |Participants also take a part in environmental activities (volunteers, ecologists, etc.)
tural environment Tourists are aware of the local traditions, culture and life style.

4. Participation of local people |Local residents have the opportunity to develop their traditional farms by engaging in
and income from tourism tourist business.

Ecotourism is economically profitable for locals.

5. Economic achievement Complex intervention in tourism development.

Real planning, control and management.

Ecotourism integration.

Collaboration of various industry organizations in this area.

Currently, eco-tourism is highly developed countries: Laos, Nepal; Australia, New Zealand and South
Africa. Tourism is now distinguished by the fact that ecological tourism, which is becoming a floating and
highly successful economic sector, can clearly regulate the demand types. The international tourist market
today is primarily tough competition, which is measured by a wealth of hundreds of billion dollars. This situ-
ation also determines the necessity of development of the tourism industry in our country that meets the re-
quirements of today. One of such industries is ecotourism. Accordingly, there are selected and effective areas
for environmental tourism. These regions in Kazakhstan are: Almaty, Zhambyl, South Kazakhstan, East Ka-
zakhstan, Akmola region. To this end, Almaty is implementing a tourism development program for 2004—
2010. It is very convenient for the development of ecological tourism in Almaty region. It has unique nature:
Lake Kulsai, Ili River, Charyn Canyon, Singer Sands, Altyn-Emel National Park, Ile Alatau Dynasty etc. we
can note many natural objects. Popularly known species of ecotourism are tourism in this region [2].

In the East Kazakhstan and the Altai Mountains, there is high demand for extreme tourism, including
gliding with bicycles. The southern and western regions of Kazakhstan are focused on the natural landscape
and cultural and historical monuments of Islam. In Atyrau, it is planned to make such tours in camels. In the
Korgalzhyn Nature Reserve, near the city of Astana, we can describe saline lakes and large birds of water-
fowl that are of interest to eco tourists. Currently, there are 750-800 tourist companies operating in Kazakh-
stan with at least 80 countries, from them only 10 to 15 percent are engaged in attracting tourists and provid-
ing domestic tourism services. On this basis, the government creates many conditions for the development of
domestic tourism. Many of the picturesque and colorful places of the country are unknown to the public, and
the most important problem in the tourism sector of the republic is the problem, which is difficult to achieve.
In order to find a solution, first of all, it is necessary to use innovative information technologies, including
the creation of web sites to increase the tourist potential of Kazakhstan in the Internet. In turn, the President
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of the Republic of Kazakhstan, Nursultan Abishevich Nazarbayev, in the Council of Foreign Investors pro-
posed to pay more attention to the development of tourism industries in our country. But it is well-known
that the development of traditional tourism is long-term and expensive. And ecological tourism, in this case,
does not require a large amount of money, it does not only distinguish its complex infrastructure (hotels, res-
taurants, roads, communications, etc.), but also now provides priority employment for rural populations. In
the process of ecological tourism development, villagers can be mixed with their services such as hotel,
yurta, national dishes, horses. To do this, it is necessary to provide basic knowledge of hotel business and
prepare road guides for trips to the native land, explaining the benefits to the local population.

National parks occupy leading positions in the development of ecological tourism. Compared to nature re-
serves, national parks can be considered as places of interest for tourists while maintaining nature conservation.
For example, vacation in national parks is rugged for Europe and Americans. Unfortunately, tourists and tour
operators in Kazakhstan do not understand the difference between ecotourism and camping. The main purpose
of classical ecotourism is to create ecological awareness of tourists, tourists should be acquainted with the natu-
ral and cultural heritage of the region and country. Ecotourists, oriented to different categories of travelers, are
characterized by such types of accommodation as chambers, tourist destinations and holiday homes. In recent
years there has been a «explosion» of ecological tourism around the world. Citizens of the developed countries
have chosen the choice of traveling in different countries, which has not been damaged by nature. That is why
the ecological tourism philosophy is so simple that it says: «Do not leave anything else in the snow and sand;
not to kill anything except the time; and taking nothing but the photoy [3].

Ecological tourism is one of the most popular sectors that contributes to the sustainable development of
the economy. According to the analysis of the tourism market of Kazakhstan (Kazakhstan Tourism Associa-
tion, IPK Analyzes 2011), the nature of the country has a high potential, including national parks, reserves
and cultural heritage. Surveys are conducted in Germany, Great Britain, France, South Korea and Japan
(around 10,000 questionnaires) show that foreign tourists have a high interest in environmental tours in Ka-
zakhstan. It is worth noting that the tourist zones in the country are comparable to pearls. Kazakhstan is in
the world-class with its tourism capabilities. Our country needs a considerable US investment to become a
major tourist destination by 2020. Today Kazakhstan, along with specialized, extreme tours, along with other
countries, offers tours to the Great Silk Road, but these travels can not be achieved. For this purpose, tourism
should be primarily focused on qualitative services within the state. At the same time, Kazakhstan has two
high potentials for the development of the tourism industry. They are:

1) Business tourism,;

2) Ecological tourism (31 %, 1 half of 2015).

These two types of tourism are also competitive in the international tourist market. It should become
one of the main sources of the development of Kazakhstan in the world's best in the ecological tourism mar-
ket. What can we offer today to the international tourist market? This is our natural resources and landscapes
that are not inferior to nature. Nevertheless, the environmental tourism sector cannot become a precondition
for state tourism policy. This type of tourism in the form of a social facility is not mentioned in any state
strategic document.

Taking into account the tourist resources and opportunities of the Republic of Kazakhstan, experts rec-
ommend the state to develop ecological tourism. Kazakhstan offers tourists to get acquainted with natural
and cultural landscapes, national hospitality. But in the field of tourism, there are still unresolved problems
and «white spots». Suggestions as a solution to these issues:

1. Formation of competitive infrastructure.

2. Development of convenient transportation at affordable prices.

3. Development the quality of roads and communications.

4. Formation of top rated hotels and campsites.

5. Information support in this area (maps, links, guidebooks, thematic sites and portals, local memora-
bilia and other components of tourism industry) should be perfected.

From the years of independence of Kazakhstan, tourism has been a major breakthrough of development
as an innovative phenomenon in economics. Therefore, we can see good results have been achieved by con-
sidering environmental tourism as the basis of tourism. At the state legislative level, much attention is being
paid to the ecological aspects of tourism through meaningful reforms in tourism, regulatory acts. Public or-
ganizations working in Kazakhstan and around the world have contributed to the development of ecological
tourism and its principles. Such structures have invested resources in the development of eco-tourism by at-
tracting donor organizations. One of the first such projects is the Ecotourism Information Resource Center
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(EARO). This organization was created for the development of ecological tourism and local communities.
The Center was established in 2005 by the Kazakhstan Tourist Association. Ecotourism Information Re-
source Center is targeting ecological tourism and attracts information and resource base for ecotourism. Over
the past five years, the center has been working with such world-renowned organizations as VSO, Pragma,
USAIP, ExxoMobil, Eurasia. EARO is a center aimed at creating sustainable income through the develop-
ment of international tourism and tourism in Kazakhstan and providing support to local organizations. Since
the EARO project is of humanitarian nature, its main source of revenue is the proceeds from memorable
items and thematic paper [4].

EARO is a necessary unit on the tourist market. Eco-friendly advertising is a leading role in the devel-
opment of ecological tourism in Kazakhstan. EARO statistical data for 2010-2012 (tourists, hotels and night-
breaks, eco-availability and their performance) (Table 2) [5].

Table 2
EARO statistical data for 2010-2012
Parameter Years

2010 2011 2012
The number of foreign tourists visited Kazakhstan 347413 459337 424355
The number of tourists visited EARO 754 1310 222
The number of foreign tourists visited the office 305 850 200
Number of tourists visited the website of EARO 12700 17500 15910
The number of ecosites 23 29 30
Nightlife number of hotels (stop gray) 43(30) 56(30) 58(30)
To EARO h/day 1072 1750 276
The number of tourists directed to ecosites 487 690 163

Note. Personal EAO statistics.

With regard to the dynamics of the development of ecotourism of the country, it should be noted that
currently there are about ten ecosetes in Kazakhstan. What are environmental sites? Ecoset («ecological
parking» in English) is the development of ecological tourism, with the exception of projects based on rural
associations (Table 3, Fig.) [2].

Table 3
EARO indicators for 2011-2015
The number of | The number of | Number of tour- Accordingly,
. . . . . . The number .
Year | foreign tourists | tourists visiting | ists visiting the of ecosites EARO's success the success
visited Kazakhstan EARO office of EARO of the ecosystem
2011 434 943 209 52 12418 150000 1500000
2012 520972 956 330 32783 320000 3200000
2013 541 930 1507 440 59830 350000 3500000
2014 354 098 1610 470 70600 400000 4000000
2015 347 670 754 305 12700 800000 8000000
Regions of Kazakhstan:

Cepusi «Buonorusi.

South-Kazakhstan region:
Zhabagly, Tulkubas,
Lenger, Kaskasu,
Koksayek, Tankeris.

Central Kazakhstan:
Korgalzhyn, Sandyktau,
Aiyrtau, Imantau,
Karkaraly, Shashubai.

East Kazakhstan: Ridder,
Katon - Karagai,
Mayemir, Urinhai,
Chernovoe, Korobikha.

Almaty region: Saty,
Talgar.

Figure. Ecosites of Kazakhstan
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And ecological tourism, in this case, does not require a large amount of money, it not only differs with
its complicated infrastructure (hotels, restaurants, roads, communications, etc.), but also now provides priori-
ty employment for rural populations. In the process of ecological tourism development, villagers can be
mixed with their services such as hotel, kyiz yu, national dishes, horses. To do this, it is necessary to provide
basic knowledge of hotel business and prepare road guides for trips to the native land, explaining the benefits
to the local population.
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Ka3zakcran Pecny0smkacbIHIaFbI IKOJIOTHSJIBIK TYPU3M:
MaceJiesiepi MeH 1aMy 0oJs1alarbl

Maxkanana Kazakcran Pecry0OnukachlHbIH SKOHOMHUKAIBIK JaMyLIbl CEKTOPIapbIHBIH Oipi — TypH3M cajachl,
OHBIH IIIiH/Ie SKOJOTUSUIBIK TYPU3MHIH MaHBI3BI MEH JJaMy MYMKIHAIKTepi KapacTelpelral. ColikeciHme, Oy
CaJaHBIH JaMy TapuXbl, TYpjiepi MeH OarbITTapblHa aHBIKTaManap MeH TycCiHAipmenep Oepimim, xamy
Karpaanapbl MEH epeKIIeNKTepiHe Tajjay >XacajlFaH. ODKOJOTHSIBIK TYpU3MII JaMBITY MYMKIHIIKTEpiH
eJIIMI3/IIH OCHI cajlaFa KaKeTTI pecypCTHIK oleyeTiHe TyOereiun cunarrama Oepinren. Byrinnge emimi3 tabbic
K31 peTiHae Typu3Mi AaMbITyra 1a Oaca Hazap ayaaphbli OThIp. EnOGachIMbI3bIH YKOHOMUKAIIBIK THIMII caa
JIeTl aTall KePCeTKeH 3KOTYpPHU3M Kyiieci, ©3iHiH KYpbUIBIMBI MEH epEeKILeIiri Heri3iHae eniMizae 30p aamy
MYMKiHZiriHe We. Anaifa TYpU3MHIH ASCTYPJ TYpJepiH AaMBITy Kell Mep3iMai opi KpIMOaTKa TyceTiHi
MOJiM. AJI 9KOJIOTHSUIBIK TypH3M OyIl jkardaiiia ©3iHiH KOl KapiKbl CalbIMbIH KaXeT eTreyiMeH, Kypuremi
nH}ppaKypsUIBIMBIMEH (KOHAKyHiep, MelpamMxaHaiap, xoJaap, Oainaneic T.0.) epeKIIeneHin KaHa KoiiMaid,
Ka3ipri yakpITTa OacklM CypaHbICKa He OoJa OTBIPBIN, aybUIABI €JIAI MEKECHAEpAl KOCHIMINA >KYMBIC
OPBIHJAPBIMEH KaMTaMachI3 eTelli. DKOJIOTHSIIBIK TYPU3MHIH JaMy YpAICiHE aybUl XaJIKbl apalacThIPBUIBII,
O3/ICpiHiH KOHAaK YH, KHi3 Yi#, WITTBIK TaramIap/bl IalbIHAAY, JKbUIKBUIAPIBI JKajfa Oepy CHSIKTBI
KbI3METTepiH ychiHAa amampl. O VINIH JKepriulikTi XaJbIKKa MaigachlH TYCIHAIPE OTHIPHIN, KOHAKYH
6u3HeciHiH 6a3aibIK OimiMaepiH Oepill, TyFaH eJIKere casxaTTap/a )OI KepCceTyIiiepiH AailblHaay KaxeT.

Kinm ce30ep: SKOJOTWSIIBIK TypU3M, JKOTYPH3M KOFAMAACTBIFBI, KOHOMHKAJIBIK BIHTA, YKOHOMHUKAIIBIK
THIMALUTIK, HHPPAKYPHUIBIM, KapKbl CaJbIMbL, 0a3aibIK O0171iM, casixat, TYpU3M HapBIFbL.

K.J. Kemwxuna, A.O. Kynmaran6erosa, XX. Xyctbu

Ikojsornyeckuii Typusm B Pecnyosmke Kazaxcran:
NnpoodJieMbl M ePCNeKTUBbI PAa3BUTHUS

B crarbe paccmarpuBaeTcs OJMH U3 SKOHOMHYECKH pa3BHBAIONIMXCS CeKTOpoB Pecmybmuku Kazaxcran —
UHIYCTpUS TypU3Ma, B TOM UYHCJIE€ BO3MOKHOCTH Pa3BHTHs 3KOJOTHUECKOTO Typu3Ma. JlaroTcsi onmpeeneHus
OCHOBHBIM IMOHSTHUSIM, TaKKe IMOKa3aHbI 3Talbl NCTOPUUECKOTO PA3BUTHUS, PACKPHIBAIOTCS BUBI U HAINpaBlle-
HHS CEeKTOpa TypH3Ma, aHATM3UPYIOTCSI IPHHIMIBI 1 OCOOEHHOCTH €ro pa3BUTUs. Bo3aMoxkHOCTH 171 pa3Bu-
THSI KOJOTHUECKOTO TYpH3Ma XapaKTepU3yIOTCs PaJuKaIbHBIM OMMCAHUEM PECYPCHOTO TOTEHLIHATA CTPAHBI
ULt 3TOrO cekropa. OTMedeHo, YTO CeroJHs Halla CTpaHa yAeJsieT OOJIbIIoe BHUMAaHHUE TYPU3MY Kak SKOHO-
MHYECKH BBITOJHOMY McTOUHHKY noxona. IIpesupent Kasaxcrana H.A. HazapGaeB ormerwi, 4Tto cucrema
9KOTYpU3Ma, OCHOBAaHHAS HA €TI0 CTPYKTYpe U OCOOCHHOCTSIX, UMEET OOJIBIION MOTEHIHAN IJIsI pa3BUTHS B
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Hamielt ctpane. X0poIo U3BECTHO, YTO PA3BUTHE TPAAUIIMOHHOTO TypH3Ma SIBISIETCS AOJITOCPOYHBIM H JOPO-
TOCTOSIINM, & KOJIOTUYECKUIl TypH3M B 3TOM CIIydae He TpeOyeT OOJNBIINX JEHET, HE TOIBKO OTJIMYAETCs OT
TPaJIMLIMOHHOTO OTCYTCTBHEM CIIOXKHON MH(PACTPYKTYpPhI (TOCTHHHIIBI, PECTOPAHBI, IOPOTH, KOMMYHHKAIIUH
M T.1.), HO TaKXxe 00ecredrBacT IPHOPUTETHYIO 3aHATOCTh JUIS CENIbCKOro HaceneHus. B nporecce pa3sutus
9KOJIOTMYECKOI'0 TypU3Ma IIPUBIEKAIOTCSA MECTHBIC KUTEIIU, KOTOPBIE IPEJOCTABIIIOT CBOM 1I0MA, IOPTHI JJIS
TIPO>KMBAHMS, TOTOBAT HAIIMOHAJBHBIE OJIOJa, CAAIOT B apeHAy JIOMIaneH, A1 4ero HeoOXOouMO IpenocTa-
BUTH 0a30BBbIE 3HAHUS O TOCTHHHYHOM OM3HECe M MOATOTOBHTH IYTEBOJHUTENH IS IOE3JI0K 10 POJHOMY
Kpato, 00bsCHUB MIPEHMYIIECTBA [Tl MECTHOTO HAaCETICHMSI.

Knioueswie cnoga: 3KONOTMYIECKHN Typr3M, COOOLIECTBO SKOTYPU3MA, SIKOHOMUUIECKHHA CTUMYJ, SKOHOMHUUE-
CKas BBITOJa, MHPPACTPYKTYpa, KalUTaTIOBIOKEHNE, 6a30Boe 00pa3oBaHue, TyTEUIECTBUE, PIHOK TypHU3Ma.
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