2 *.  Russian Journal
* * - .
~ W * ofBiological Research

Has been issued since 2014. ISSN 2409-4536
2015. Vol.(4). Is. 2. Issued 4 times a year

EDITORIAL STAFF

Bityukov Nikolai — Sochi State University, Russian Federation, Sochi, Russian
Federation (Editor in Chief)

Davitashvili Magda — Telavi State University, Telavi, Georgia (Deputy Editor-
in-Chief)

Mamadaliev Anvar — International Network Center for Fundamental and
Applied Research, Sochi, Russian Federation

EDITORIAL BOARD

Ermilov Sergey — Tyumen State University, Tyumen, Russian Federation

Katorin Yurii — Admiral Makarov State University of Maritime and Inland
Shipping, Saint-Petersburg, Russian Federation

Rzheshevskii Oleg — Institute of World History, Russian Academy of Sciences,
Moscow, Russian Federation

Smigel Michal — Matej Bel University, Banské Bystrica, Slovakia

Volodin Vladimir — Komi Science Centre, Ural Branch of the Russian Academy
of Sciences, Russian Federation

Journal is indexed by: Cross Ref (USA), Open Academic Journals Index (Russia).

All manuscripts are peer reviewed by experts in the respective field. Authors of
the manuscripts bear responsibility for their content, credibility and reliability.

Editorial board doesn’t expect the manuscripts’ authors to always agree with its
opinion.

Postal Address: 26/2 Konstitutcii, Office 6  Passed for printing 2.06.15.

354000 Sochi, Russian Federation Format 21 x 29,7/4.
Enamel-paper. Print screen.

Website: http://ejournal23.com/ Headset Georgia.

E-mail: sochi0OO3@rambler.ru Ych. 1zd. 1. 4,5. Ysl. pech. 1. 4,2.

Founder and Editor: Academic Publishing  circulation 500 copies. Order No B-04.
House Researcher

© Russian Journal of Biological Research, 2015

Russian Journal of Biological Research



Russian Journal of Biological Research

>+ Russian Journal

* * . -
« W » of Biological Research
Nspaerca ¢ 2014 1. ISSN 2409-4536
2015. Ne 2 (4). Berxogur 4 pa3sa B Tof.
PEJAKITMOHHAA KOJIJIETUA
ButiokoB Huxosaait — CouMHCKHMII TOCyAapCTBeHHBIH yHuUBepcuTer, Couu,

Poccuiickas ®eneparus ([71aBHBIH peAakTop)

JaBurtamBuiaun Marga — TenaBckuil TOCy/JapCTBEHHBI YHHUBEPCHUTET, TesaBH,
Ipy3us (3aMecTUTENb TJIABHOTO PEIAKTOPA)

MamananiueB AHBap — MeX/IyHapOAHBIN CeTeBOM LEHTp (QyHIaMeHTAJIbHBIX U
MIpUKJIaAHbIX uccenoBanuii, Coun, Poccutickasn ®enepans

PEJTAKIIMOHHBI COBET

Bousoaun Biaaguvup — Komu Hayussiii neHTp Ypo PAH, Poccutickas ®enepanus

Karopun IOpuii — rocyaapcTBeHHBIH YHUBEPCUTET MOPCKOTO M pedHoro ¢iora
nm. axmupaina C.0. Makaposa, Cankr-Ilerep0ypr, Poccutickas ®enepanus

EpmuiaoB Cepreit — TOMEHCKUH TOCYAapCTBEHHBIH YHUBEPCUTET, TIOMEHbD,
Poccuiickaa ®eneparus

P:xemreBckuit Osier — UHerutyt Beeobmieit ncropuu PAH, Mocksa, Poccuiickas
Denepanusa

Imuresns MuxaJua — YHusepcureT Mares basa, bancka beierpuna, CioBakus

Kypuan ungexcupyercs B: Cross Ref (CIIIA), Open Academic Journals Index (Poccus).

CTaTIJI/I, IOCTYIIMBUINE B PE€AAKIHI0, PEHEH3UPYIOTCA. 3a AO0CTOBEPHOCTDH CBeZ[eHI/II‘/JI,
H3JIOKEHHBIX B CTAaThAX, OTBETCTBEHHOCTh HECYT aBTOPBI Hy6HHKaHHﬁ.
Muenue peaaKnmuyu MOXKET He COBIIaZIaTh C MHEHHUEM aBTOPOB MaTepHUaAJIOB.

Anpec pemakiuu: 354000, Poccus, 1. Coun, IMoxnucano B negars 2.06.15.
yi1. Koncrutynun, 1. 26/2, od. 6 ®opwmar 21 x 29,7/4.

Catit :xypHaina: http://ejournal23.com/ Bymara oceTHast.

E-mail: sochioO3@rambler.ru Ieuars TpadaperHas.

Tapuurypa Georgia.
Yupenutenb u wmsnatenb: 000 «HaydHbld  yq.-uap, 1. 4,5. Vo ned. i 4,2.
usgareabekuilt  gom  "Hcenemosatenp''» -
Academic Publishing House Researcher Tupax 500 k3. 3akas N2 B-04.

© Russian Journal of Biological Research, 2015



Russian Journal of Biological Research, 2015, Vol. (4), Is. 2

CONTENTS

Articles and Statements

The Research of Action of Preparations Rutan and Gossitan
on the Glutamate Eksitetoxic Mediated by NMDA-receptor at Chronic
Alcoholic Intoxication and Cancellation of Ethanol
Nozim Khoshimov, Kabil Nasirov, Rakhmatilla Rakhimov .............cocoooviieiiii 60

Effect of Drought Stress on some of the Biochemical Characteristics
of Three Achillea Populations (Achillea vermicularis)
Mohammad Mohammadpour, Marzieh Negahban, Sajedeh Saeedfar,
Parvin Salehi Shanjani, Hamideh Javadi ................cccccci i 68

Essential Oil Content and Composition of Fennel Fruits
(Foeniculum vulgare Mill.)
Marzieh Negahban, Sajedeh Saeedfar, Vahid Rowshan, Sharareh Najafian ..................... 81

Some Conjectures on Y-DNA Haplotype R1lal Migrations Based
on new North Eurasian Paleogenetic Data
Alexander S. Semenov, VIadimir V. BUIAE ..........ooooiviioe e 85

The Intensity of the Initial Growth of Seedlings as Highly Effective Method of Selecting
Fodder Grasses for Example Agropyron Pectinatum (Bieb.) Beauv. (Poaceae)
Aydar A. SUMDEMDAYEY .....o.oiiii i et e e e 99

Soybean Crop Depending on the Photosynthetic Activity
Asker U. Taichibekov, Zhaksybai S. Tuleubaev, Bakhyt S. Tol'taeva,
Zhansaya S. Dyusenbaeva, Ainash A. MUFatalieVva ................c.cccovveiieiieie e, 107

59




Russian Journal of Biological Research, 2015, Vol. (4), Is. 2

Copyright © 2015 by Academic Publishing House Researcher [ a2 e |
L % " Published in the Russian Federation Russian Journal
x + Russian Journal of Biological Research ot limagiel Raccardh
* * Has been issued since 2014.
ISSN: 2409-4536

Vol. 4, Is. 2, pp. 60-67, 2015

DOI: 10.13187/ejbr.2015.4.60 :
www.ejournal23.com | ]

Articles and Statements
UDC 616.8; 577.2.04; 612.8

The Research of Action of Preparations Rutan and Gossitan
on the Glutamate Eksitetoxic Mediated by NMDA-receptor at Chronic
Alcoholic Intoxication and Cancellation of Ethanol

! Nozim Khoshimov
2 Kabil Nasirov
3 Rakhmatilla Rakhimov

LA.S.Sadikov Institute of Bioorganic Chemistry, Academy of Sciences of the Republic of
Uzbekistan, Uzbekistan

E-mail: Nozimka@inbox.ru

2A.S.Sadikov Institute of Bioorganic Chemistry, Academy of Sciences of the Republic of
Uzbekistan, Uzbekistan

Doctor biological sciences, leading scientific researcher
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3 A.S.Sadikov Institute of Bioorganic Chemistry, Academy of Sciences of the Republic of
Uzbekistan, Uzbekistan

E-mail: rrakhimov.83@mail.ru

Abstract

It is investigated actions of a rutan on synaptosomes of a brain of model rats with chronic
alcoholic intoxication it is revealed that rutan slightly increases fluorescence, respectively a level of
cytocindery calcium in comparison with control. Results show about the possible competition
between rutany and a glutamate for a site of regulation of opening of ionic channels, possibility of
application of a rutan as the exciting neurotransmitter at chronic alcoholic intoxication.

At research of action of a gossitan on sinaptosoma of a brain of model rats with chronic
alcoholic intoxication it is revealed that gossitan slightly reduces fluorescence according to the level
of cytocindery calcium in comparison with control. Results show that a preparation gossitan don't
compete with a glutamate for a binding site. Perhaps, their action is caused by interaction with
ionic channels of NMDA receptors.

Keyword: synaptosomes, glutamate, NMDA, rutan, gossitan, ethanol.

BBeaenue

OnHuM U3 HEUPOHAJIBHBIX MEXaHHU3MOB, OIIOCPEAYIOIINX OcCTpble 3(@eKThl 3TaHOIA,
SIBJISIETCSI CHWJKEHHE TJIyTaMaTepPTHYecKON HeHpoTpaHCcMuccuM [1]. DTaHON AeHCTByeT Kak
aHtaronuct N-metui-D- acmapratHbix (NMDA) perentopoB, OHOTO U3 MTOATHIIOB TJIyTaMaTHBIX
HOHOTPOIHBIX PerenTtopoB [1-3], UTO, HECOMHEHHO, WTPAeT POJIb B MeXaHH3Max, JIeXKaIlUX B
OCHOBE Pa3BUTHSA aJIKOTOJIbHON MHTOKCUKAIIMHU U aJIKOTOJILHOTO abcTHHEeHTHOTO cuHApoMa (AAC)
[4]. XpoHmueckas aJKOTOJIbHASA WHTOKCHKAIIUSA BBI3BIBAET KOMIIEHCATOPHOE YyBEJIMYEHHE
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YyBCTBUTEJIBHOCTU OTAENBbHBIX cyOobenuHul; NMDA perentopos, a Tak»ke yBeJIMUeHHe IJIOTHOCTU
CaMUX PEeLeNTOPOB B PAa3JIMYHBIX 00JIACTAX TOJIOBHOrO Mo3ra [5, 6]. AAC B pe3ysibpTaTe OTMEHBI
9TAHOJIA, COIPOBOXKAAIOUIUMCA, B  YaCTHOCTH, CyJlOpOTaMH, CBf3aH C YyCHJIEHUEM
[JIyTaMaTepruyeckoil mepefjayy, MPOUCXOJAIINM TaKXKe 3a CUYeT yBeJW4YeHUs BBICBOOOXKIEHUA
rryrTamara [7].

M3BecTHO, YTO OTMEHA 3TaHOJA T[PU XPOHUUECKOH aJIKOTOJIbHONM WHTOKCHUKAINU
CONIPOBOXKJAETCA, YCUJIEHWEM TIJIyTaMaTePTUYecKON Iiepe/laud, MPOUCXOJAIIENd 3a CcYeT
yBeJIMUeHHs BBICBOOOXKEHUSA TIyTamaTa. Bo30y:kaaroniyuii HepoTpaHCMUTTEDP IJIyTaMaT MOXKET
BBI3bIBATh IOBpEXKJEeHHe U cMepTh J|A-HEHpPOHOB, B CBA3U C 4YeM IIOBpeX/aloIlee JeHCTBUE
rJIyraMara Ha HeHpoOHbl 0003HAaUYE€HO TEPMHUHOM «TOKCUYHOCTH BO3OYKIAIOIIUX AaMHUHOKHUCIIOT»,
WIN «3KCAUTOTOKCUYHOCTH» [8-10].

OKCAaUTOTOKCUYHOCTh TJIyTamara omnocpenyerca NMDA-penentopamMy, Ha3BaHHBIMHU IO
cneruduieckoMy antaronucty N-metui-D-acnaprary. [Ipu B3auMoAelCcTBUH TylyTaMara ¢ STHMHU
pelenTopaMu OTKPBIBAIOTCA WOHHBbIE KAaHAIBI HEUPDOHHOM MeMOpaHblI M OCYIIECTBJISIETCA BXOJ
IJIyTamMaTa B HEeUPOH. DKCTeHCHUBHOE CBA3bIBaHUe Iuryramata NMDA-penenrtopaMu NpPUBOJIUT K
ycuieHuio Toka Ca?* B HelpoH 4depe3 kaHayibl NMDA-penentopoB. B cBA3u ¢ TeM, 4To ycuieHue
Toka Ca?* gBjfgeTcd OAHUM W3 BeIYyIIUX MeXaHU3MOB Irubeny HeHpOHa, MOXKHO II0JIaraTh, YTO
MeXaHHU3M HKCAaUTOTOKCUYHOCTH IIyTamaTa pu 6ose3nu [Tapkuncona (BII) cBsA3aH ¢ MacCUBHBIM
BxozioM Ca?* B JIA-HeiipoHbl uepHOU cybcranmuu [8, 11]. Hapymienuwe riayramarteprudeckoi
mepefilauyy paccCMaTpPUBAIOT B HACTOsAIee BpeMs TaK:Ke B KauecTBe BeAylero akropa B IaToreHese
TaKuX 3a00JIEBAHUM, KaK SITHUJIEIICHS, 00JIE3Hb AJbIreiiMepa u 2ip. [12-14]

Lenp uccnenoBanus: JlefcTBUA IpenapaToB pyTaHAa U roCCUTaHA HA HKCAUTOTOKCUYHOCTH
mIyTamara, onocpeznyemoe NMDA-penentopamMu IpU XpOHUYECKON aJIKOTOJIbHON MHTOKCHUKAI[UU
Y OTMEHE 3TaHOJIA.

MarepuaJjbl 1 METOAbI

MosenbHbIE BKCIIEPUMEHTHI MPOBOAMIM Ha OeJsibIX 0ecIopoAHBIX Kpbicax (200—250 T.)
[ToacunuThIBAIH 110 KarK/IOH IpyIire GOHOBBIE CPEIHECYTOUHBIE ITOTPEOIEHHA 15%HOT0 3TaHOJIa Ha
1 xe Beca. KOHTpOJIBHOI TpYIIIIE >KUBOTHBIX B AaHAJOTUYHBIX YCJIOBHAX OIBITA BBOJUIN
JUCTHUTMPOBAHHYIO BOJy. CHHAITOCOMBI BBIZIEIS/IA W3 MO3Ta KPBIC METOZOM JIBYXITAITHOTO
nenTpudyrupoanus [15]. Bed nponeaypa BoiiesieHUs ocyliecTBisAnach npu 4 C.

JIo1s1 m3MepeHuss KoJMdecTBa ITUTO30bHOTO Ca2* B CHHAIITOCOMAX, BBIIEJIEHHBIX M3 MO3Ta
KpBIC C XPOHHUYECKOH aJKOTOJIbHOM HMHTOKCHKAIMENd ITOMEIEHHBIM B Cpefly, aHAJOTHYHYI0, TOU
KOTOpasi MCIIOJIb30Bajlach ISl BBIZIEJIEHHUSA KJIETOK, 00aB/LIM 20 MKM XJIOpTETpPAIUKIMHA
(XTLI). NukyOupoBamun 60 MUH /I JOCTHIKEHUS MaKCUMaJIbHOTO B3amMmojedctBuss XTI c
MmeMOpaHocBsa3aHHbIM CaZ*, Kak Ha MJIa3MaTUYECKOH, TaK ¥ BHYTPUKJIETOYHBIX MeMOpaHax. /[yimHa
BOJIHBI BO30yxkmeHusi XTIl — 405 HM, perucrtpanuu — 530 HM. Pe3ysbTaThl BBIPAKAIH B
MPOLIEHTax, MPUHUMAasA 32 100 % Pa3HOCTh MEXAY MaKCHMaJbHbIM 3HAaU€HWEM HHTEHCHUBHOCTU
dayopecuennun  (diyopecueHuss KpacuTessd, HackimeHHoro Ca?t) W MHHUMAJbHBIM €€
3HaueHueM ((yopecuieHIus WHAUKATOpa B oTcyTcTBHE CaZt), MOJIydeHHBIM IOCse A00aBIeHUs
STUJIEHTJINKOJIb-OMC-aMIUHOATHI-TeTpaanerat DI TA.

H3mepeHue mpoBoawInch ¢ nomoinbsio duyopumerpa (Hitachi, Amonusa) u (Ocean Optics
inc., First in Photonics™. USB 2000. 2010 rox 19 HosA6pb. CIIIA). CTaTHCTHYECKYI0 3HAYUMOCTD
pa3IMUUN MeX/Ty KOHTPOJBbHBIMU U ONBITHBIMU 3HAUEHUSMHU ONPEAEssIN I PsAfa JaHHBIX,
WCTIOJIb3Ysl TTAPHBIU t-TeCT, I/le KOHTPOJIbHBIE U ONBITHBIE 3HAYEHUs B3SITHl BMECTe, U HElapHbIN
t-TecT, ecsiM OHU B3ATHI pas3/iesibHO. 3HaUeHHe P<0,05 yKa3bIBAJIO HA CTATUCTHUYECKU 3HAUYUMbIE
pa3Iuuns.

[TosrydeHHBIE PE3YJIBTATHI CTATUCTHYECKU 00paborans! Ha Origin 6.1 (OriginLab Corporation,
CIIA).

Pe3ysibTaThl U 00CY:KAEHUE

B CBA3U C 9TUM, HaMHnu OBLIO ncceiiegoBaHo I[eﬁCTBHe IIPOTUBOBUPYCHOTO,
IIPDOTHUBOI'PUIIIIO3HOI'0 IIpElapaToB pyraHa W rocCuTaHa IIPpOTHB HKCAUTOTOKCUUYECKOTO ﬂeﬁCTBHH
rJIyTamMara.
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HetictBue mpemapar pyraHa (3,6-6uc-O-rayuiomsi-1,2,4-tpu-O-rajuiomi-p-D-rioko3a),
BBIJIeJIEHHOTO M3 pacteHuil Rhus coriaria) Ha numrososbHOro Ca?t B cMHANTOCOMAax MO3Ta KPbIC
(puc. 1). HO

HO

HO

HO
HO

HO

HO

OH

Puc. 1. Xumuueckoe ¢popmysia pyrada (CssHaoOzs), MonexyasapHras macca 1244

HeiictBue npenapar loccurana ((+) — rayuiokarexun -7-0-( B-D-Glep) - 45 5 8 )-(-) —
[snukatexuH];- 4 ¥ 8) —(-)- snurasuiokatexuH-5-0- (f-D- Glcp), BbIEIEHHOTO U3 PacTeHUH
(Gossipium L. cem. Malvaceae) na nuro3oiapHOro Ca?* B CHHaTocoMax Mo3ra Kpbic(puc. 2).

Puc. 2. Xumuueckoe popmysa I'occurana (Ci77H154085), Morexyasapras macca 3638

VccienoBaHo JleficTBHE TIIpemapaToB pyTaHa M TOCCHTAHA HA IUIyTaMaTeprHYECcKYIo
HepOMeINaTOPHYI0 CHUCTEMY B CHHANTOCOMAaX MO3ra KOHTPOJBHBIX KpbIC. DTH Ipernepatsl B
KOHI[EHTpAIUAX 10-50 MKM 10-pa3HoMy BiIUsIN Ha KoMmIuiekce XT1I-cunanrocoma.

[TpeunkybupoBanue pyraHa (10-100 MKM) c¢ xkomiuiekcom XTI-cunamrocoma, He
yBeJIMUUBAJI ypOBeHD (uryopecueHIiun. B To ke BpeMs pyTaH (50 MKM) cHIKa GIIyopecIeHINIo
U COOTBETCTBEHHO yBeJINUeHUe YPOBHA IIUTO30JIbHOTO KayiblusA Ha (oHe mayramara (50 MmxkM) Ha
komiuiekc XTII-curanTocoma (puc. 3).
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Puc. 3. Bruanme npemnapara pyTada Ha IJIyTaMaT-UHAYIUPOBAHHYIO (JIyOpeCIEHIIIIO

[Ipu wcciaenoBaHUM JleWCTBUA pPyTaHAa HAa CHUHANTOCOMBI MO3Ta MOJIEJNBHBIX KpBIC €
XPOHUUYECKOU QJIKOTOJIbHOU MHTOKCUKAITUEHN BBIABJIEHO, YTO PyTaH HE3HAUUTEJbHO YBEJIUUYNBAET
(dryopecueHI1I0, COOTBETCTBEHHO YPOBEHD ITUTO30JIbHOTO KaJIbIIUA B CDABHEHUHU C KOHTPOJIEM.

[TpenBapuTesIbHOE MPENHKYOUpPOBaHUE pyTaHa (10 MKM) ¢ CHHAaITHYECKUMU MeMOpaHaMH,
3ateM paobOaBieHue XTII-royramara NpUBOJWIO K CHUKEHUIO (DJIYOPECHEHIIMH U YPOBEHb
OUTO30JIbHOI'O KAJIbLIUA COOTBETCTBEHHO. /[0303aBUCHUMOe yBeJIMYeHNe KOHIIEHTpaluy pyTaHa o
10-100 MKM, COOTBETCTBEHHO INPUBOJAWIO K J0303aBUCUMOMY CHIKeHUIO d(deKTa IyyTraMmara
(puc. 4). [TosyueHHBIE PE3YIHTATHI MOKA3BIBAIOT O BO3MOXKHOU KOHKYDEHIIUHM MEXK/IY PYyTaHOM U
IJIyTaMaTOM 3a YYaCTOK PeryJIALuYd OTKPbIBAaHUA UOHHBIX KAHAJIOB.

35-

304\: ——#

1 \é\
?

20-: \§

HurencnBHOCTH (iTyopecterimu (%)

15+ sl K OHTPOJIb
=—Q==DYyTaH
10-
10 25 50 75 100
KonuenTparms pyrana MkM

Puc. 4. lo303aBuCHMOe BIIUSHUE IIperapaTa pyTraHa
Ha TJIyTaMaT-UH/yIUPOBAHHYIO (JIyopecIieHIINIO
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B cienmyronmux sKCIepUMEHTaX HCCIeJOBAHO JENCTBHE pyTaHa Ha CHUHANTOCOMBI MO3Ta
MOJIEJIPHBIX KPBIC C XPOHUYECKOU AaJIKOTOJIbHOM HMHTOKCUKAIMEW, IOCJe OTMEHBI aJIKOTOJIA.
IIpu 5TOM BBISIBJIEHO, YTO PyTaH HE3HAUYUTEJHHO YBEJIWYUBAET (IIyOPECHEHIIUI0 W YPOBEHD
IUTO30,IbHOTO Ca2*, COOTBETCTBEHHO B CHHANITHYECKUX MEMOpPaHax 110 CPABHEHHIO C KOHTPOJIEM.

IlosyyeHHBIE pe3yabTAThl YKA3bIBAIOT HAa BO3MOXKHOCTh IPUMEHEHHU: pyTaHa B KadecTBe
BO30Y’K/IAI0IIET0 HEUPOTPAHCMHUTTEPA ITPU XPOHUYECKOH aJIKOTOJIbHON WHTOKCHUKAITUH.

[Ipu ucceloBaHUM JIEUCTBUSA TpelapaTa TOCCUTaHa Ha CHHAIITOCOMBI MO3Ta MOZETbHBIX
KpbIC C XPOHHUYECKOW aJKOTOJbHOW HHTOKCHKAIIMEW BBISABJIEHO, YTO TOCCUTAaH HE3HAUYHTEIHHO
cHIKaeT (JIyOpPeCHeHITUI0 COOTBETCTBEHHO YPOBHIO IIMTO30JIBHOTO KAaJIbIU B CPAaBHEHUU C
KOHTpoJIeM. B Toke BpeMs HNPEeUHKYOMpPOBAaHHWE TOCCHUTAHA B KOHIEHTpAIUAX 10 MKM c
CUHANITHYECKUMHU MeMOpaHaMu, NPUBOAWI K CHIDKEHUIO (JIyOpeCcHeHINd ¥ YPOBHIO
UTO30JIPHOTO  Kaymbluisi X TI[-roryramMaTta KOMILIEKCA  COOTBETCTBEHHO. Jl0303aBHUCHMOE
yBeJIMUeHHEe KOHIIEHTPAIlMM TOCCUTaHa A0 10—100 MKM, He IIPUBOAWIO K /I0303aBHCHMOMY
cHmkeHn1o 3ddekra rayramara. [losyueHHbIE pe3yIbTaThl MOKA3bIBAIOT, YTO MpernapaT TOCCUTaH
He KOHKYPHUPYIOT C IJIyTaMaTOM 3a YYacTOK CBS3bIBaHHA. BO3MOKHO, UX JieHiCTBHE O0YCIOBJIEHO
B3aNMO/IENCTBHEM C HOHHBIMU KaHasiaMu NMDA-perienTopos.

JI1s1 BBIABJIEHUSI BO3MOXKHOTO B3aWMOJIEHCTBUSA TOCCUTAHA C yYaCTKAMH IePeBO30YKIeHUs
NMDA-penenTopoB, OTBETCTBEHHBIX 3a OTKpBITHE KaJbLIUEBBbIX KAHAJIOB, HWCCIEJOBAHO UX
JlericTBHE Ha ¢oHe OJI0KaTOpa KaJbIIMEBOTO KaHaIa HU(EIUITHHA.

[IpennkybupoBaHue roccutaHa ¢ KomiuiekcoM XTI[-cuHanTocoma, MPUBOAWIO K
3HAYUTEILHOMY CHIDKEHUIO (uiyopeciieHniuu. [IpenHKyOMpoBaHMe ToccuTaHa Ha (oHe
HudenunmHa ¢ komiviekcoM XTII-cuHanmTocoma, NPUBOJAWI K HE3HAYUTEJIbHOMY CHUKEHHIO
dyopecueniuu (puc. 5), 4TO yKa3bIBaeT HaA KOHKYPEHIIHIO MEKY aTKaJIOUIaMU U HU(DETUITHHOM
33 yYaCTOK PeryJIMPOBaHMs IUTHIPONUPUINH-IYBCTBUTEIBHBIX KaJIbIUEBBIX KAHAJIOB.

g

§

&

&

i\i

g
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Puc. 5. ByiusiHUE TOCCUTaHA HA KTBINHA-3aBUCUMBbIE ITPOIIECCHI
NMDA-pernentopa Ha ¢oHe HUPeaUTHHA.
1 — koHTpOIb (KoMILTeKe XTII-cuHanTocoma); 2 — MpenHKYOHMPOBaHKE TOCCUTAHA ¢ KOMIIEKCOM
XTII-cunantocoma; 3 — MpeuHKyOnpoBaHue HudeauuHa ¢ kKoMmiuiekcoM XTI-cuHanTocoMa;
4 — npenHKyOMpOBaHUe roccuTalna Ha ¢poHe HupeaumuHa ¢ komiuiekcom XTII-curanTocoma

[Tpu wcce0OBaHUU JEUCTBHUSA TOCCUTAaHA HA CHHANITOCOMBI MO3Ta KPBIC C XPOHHUYECKOH
AJIKOTOJIPHON MHTOKCHUKAIIUU IIPU OTMEHE 3TAaHO0JIa, BhIABJIEHO IBHOE CHUXKeHUe (IyopecleHIUN
U COOTBETCTBEHHO YPOBHSA IIUTO30JILHOTO KasIbIusA (puc. 6).
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Puc. 6. BrusaHue roccuTaHa Ha CHHAIITOCOMBI MO3Ta KPbIC ¢ XDPOHUYECKOU aJTKOTOJIbHOM
WHTOKCHUKALWU IPA OTMEHE 3TaHOJIa

IlosyyeHHble pe3ysbTaThl MOKA3bIBAIOT O BO3MOXXKHOCTHM NPHUMEHEHHUs TOCCUTaHa B
PETYIANNN  JUTHAPONMUPUANH-UYBCTBUTEIbHBIX KaJIbIIEBBIX KAaHAJIOB OCHOBHBIX ITOJTHUIIOB
HEHUPOHATBHBIX PEIENTOPOB, BOBJIEUEHHBIX B MeXaHH3MBbI, Jekalue B ocHoBe AAC (Bkitouas
CYZIOPO>KHBIE TTPUIIAJIKK) U 3G PEKTUBHO KYITUPOBATh UX.

Takum 06pa3om, ucciiezoBanue GapMaKoJIOTHIECKIX CBOUCTB HEKOTOPBIX OHOJIOTHYECKH
aKTUBHBIX COEJIMHEHHH, IIPOBEJIEHHBIX Ha MOZE/IbHBIX KPhICAX C XDOHUUYECKOU aJIKOTOJIbHOMN
MHTOKCHKAITUEHN TTOKA3aJIH, UTO CPEIN HUX UMEIOTCS ITePCIEKTUBHBIE COeIMHEHM s, 001a1at0IIHe
CBOMCTBAaMU aHAJIENITUKOB, UTO JIAET BO3MOKHOCTD K X TPUMEHEHUI0 /1 JieueHus: AAC.

BoiBOABI

Pe3ysibTaThl MOKa3bIBAIOT O BO3MOKHOM KOHKYPEHIIMM MeK/y PYTaHOM M IJIyTamMaToM 3a
Y4aCTOK peryJIillud OTKPBIBAHWA HOHHBIX KAaHAJIOB U BO3MOXKHOCTh IDUMEHEHUs pyTaHa B
KadyecTBe BO30YK/IAIOIIET0 HEHPOTPAHCMHUTTEPA MIPU XPOHUYECKOU AJIKOTOJIbHOU MHTOKCUKAI[HH.
l'occutaH He KOHKYPUPYIOT € IJIyTaMaTOM 3a y4YacTOK CBA3bIBaHHUA. BO3MOXKHO, MX JleMCTBUE
00yCJIOBJIEHO B3aWMOJIEMCTBHEM C HMOHHBIMU KaHatamMu NMDA-penentopoB M BO3MOXKHOCTH
IIpUMEeHEeHHs TOCCUTaHA B PEeTyJIALUU AUTHUAPONUPUINH-UyBCTBUTEIBHBIX KAJIbLIMEBBIX KAHAJIOB
OCHOBHBIX MOJITUIIOB HEHPOHAJIBHBIX PEIENTOPOB, BOBJIEYEHHBIX B MEXaHU3MBI, JIEXKaIlhe B
ocHoBe AAC (BKJTIIOUASI Cy/IOPOKHBIE PUMIAZIKHU) U 9 PEKTUBHO KyIUPOBATh UX.

baarogpapHocT!

Pabora BimosiHeHa pu PHUHAHCOBOH moziepkke [IporpaMMbpl IPUKJIAIHBIX HCCIEA0BAHUN
AH PY3 (o mpoekty ®A-A10-T086 - «Pa3paboTka HOBBIX METOJIOB MPOQPUIAKTUKHA U JIEUEHUS
QJIKOTOJIN3MA M CBA3AaHHBIX C HUM OCJIOKHEHMU » . KOHMIUKT MHTEPECOB He 3asBJIAETCA.
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AnHoTanusa. VccienoBaHo JIeicTBUA pyTaHa Ha CHHANITOCOMBI MO3Ta MOJIEJIbHBIX KPBIC C
XPOHUYECKOHN aJIKOTOJIbHONM MHTOKCUKAIIMEHN BBIABJIEHO, YTO PYyTaH HE3HAUUTEJIBHO yYBEJIUYUBAET
¢dryopecuieHIMIO, COOTBETCTBEHHO YPOBEHDb ITUTO30JIHOTO KaJbIIA B CPABHEHUU C KOHTPOJIEM.
Pe3ysibTaThl MOKA3bIBAIOT O BO3MOXKHON KOHKYPEHIIMU MEXAYy PYTAaHOM U IJIyTaMaTOM 3a y4acTOK
peryJiiliid OTKPBIBAHWA WMOHHBIX KAaHAJIOB, BO3MOKHOCTb IDUMEHEHUs pyTaHa B KadecTBe
BO30YK/IA0IIETO HEHPOTPAHCMUTTEPA ITPU XPOHUUECKOU aJTKOTOJIbHON HHTOKCHKAIIHH.

[Ipu wccmeOBaHUU AEHCTBUS TOCCUTAHA HA CHHAITOCOMBI MO3Ta MOJEIBHBIX KpPBIC C
XPOHHYECKON aJIKOTOJIbHON HWHTOKCHUKAITMEN BBISBJIEHO, YTO TOCCUTAH HE3HAUHUTEHPHO CHIDKAET
(ryopecuieHITUI0O COOTBETCTBEHHO YPOBHIO ITUTO30JIPHOTO KIBI[USI B CPABHEHHUU C KOHTPOJIEM.
Pe3yspTaThl MOKa3bIBAIOT, YTO MpPENaparT FOCCUTAH HE KOHKYPUPYIOT C IJIyTaMaTOM 3a yYacCTOK
CBA3BIBAHUA. BO3MOXKHO, MX ZieficTBHEe O0YCJIOBJIEHO B3aMMOJEHCTBUEM C MOHHBIMH KaHAIAMU
NMDA-penenTopos.

KiroueBsie ci1oBa: cuHanTocoma, rimyramar, NMDA, pyTaH, roccuTaH, 3TaHOJI.
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Abstract

The experiment was conducted in the form of a randomized completely block design with
three replications. The main pots were kept under irrigation (at 20%, 40% and 70% of field
capacity along with a well watered control). The sub-pots contained three Achillea vermicularis
populations (Kahak, Khalkhal and Semnan). The results showed that drought stress had significant
effects on photosynthetic pigments, proline, soluble sugar contents and peroxidase activity, but
drought induction. Moreover, population variations had a significant effect on chlorophyll a,
chlorophyll b and peroxidase activity. Among all the measured samples, the Khalkhal population
had the highest content of photosynthetic pigments, soluble sugars and peroxidase activity.
However, the Kahak population had the lowest value of the mentioned traits instead of the latter
trait. Meanwhile, the severe drought stress produced the highest peroxidase activity, carotenoid,
proline, protein, soluble sugar contents. By contrast, the lowest values of the mentioned traits were
achieved in well-water treatment. The highest chlorophyll a, chlorophyll b and total chlorophyll
contents were observed in 70% FC, while the lowest were recorded in 20% FC. The Khalkhal
population x severe drought stress produced the highest carotenoid, soluble sugar content and
peroxidase activity, and also, Khalkhal population x moderate drought stress recorded the highest
contents of phosynthetic pigments. Therefore, the Khalkhal population could be introduced as
suitable Achillea vermicularis population in Iran.

Keywords: Achillea vermicularis, drought stress, field capacity, medicinal plants.

Introduction
Iran is located in arid and semi-arid region. Having an average annual precipitation of
250 mm, Iran receives less than one third of global average precipitation (750 mm). In addition,

* Abbreviations: ROS — Reactive Oxygen Species; POX — Peroxidase; SOD — superoxide dismutase;
GR — glutathione reductase; MDA — malondialdehyde.
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the rainfall distribution pattern over the country is not the same everywhere. Bearing in mind such
a climatic condition, many severe or mild droughts are inevitable to come up. Any drought can
inflict a severe damage on the agricultural, domestic and industrial sectors of the country. Due to
the growth of population and expansion of the agricultural, energy, and industrial sectors, the
demand for water has increased extensively, and water scarcity has been occurring almost every
year in many parts of the world (Mishra and Singh, 2010). Drought is known as a major abiotic
factor that limits plant’s growth and production. Although, the general effects of drought on plant
growth are fairly well known, the primary effects of water deficit at the biochemical and molecular
levels are not well understood (Bhatnagar-Mathur et al., 2009). Furthermore, the physiologic and
metabolic responses of crops to dry environments have been well studied, but similar studies are
lacking in medicinal and aromatic plant. Stress is a factor outside plant's body which damages
plant growth (Kafi et al., 2000). Among the abiotic stresses, drought is the most important one
which affects plants periodically in some growth stages, or permanently in all life cycle (Reddy et
al., 2008). Drought stress usually occurs when available water in soil reduces and atmospheric
conditions increase water loss through evapotranspiration (Jaleel et al., 2009). A primary
symptom of low available water to plants is the loss of turgor pressure and reduction of cell
development especially in stems and leaves. Reduction of cell development makes the plant smaller
in size, which is the characteristic of drought stressed plants. Moreover, drought stress disturbs
nutrient absorption and reduces leaves growth. Lower leaf area means lower light absorption and
photosynthesis. All these events finally decrease plant growth and yield (Hsaio, 1973). Drought
stress in induced when moisture at the rhizosphere falls below the permanent wilting point (PWP).
So the plant is not able to take up sufficient water, resulting in cell dehydration. Dehydration is
reversible until a certain point (elastic point); however, is irreversible if the water loss is too server
(plastic point) (Kuchaki and Mahallati, 1992). However, the time, duration and frequency of
drought stress incident, soil properties and so many other factors affect plant tolerance to drought,
and different genotypes may also respond differently (Sarmadnia, 1993). Drought stress induces
some morphophysiological responses in plant such as the reduction of leaf area, shoot growth,
enhancement of root growth, stomata closure, the reduction of growth rate, sudden antioxidants
and soluble compounds accumulation, and activation of some enzymes (Hughes et al., 1989).
Safikhani (2006) studied the effect of 100%, 60% and 40% FC drought stresses on Dracocephalum
moldavica and concluded that irrigation at 40% FC (severe drought stress) decreased plant height,
leaf area, internodes length, shoot yield and essential oil yield compared with the two other
treatments.

Stephanie et al. (2005) reported that drought stress reduced stem length and root length of
Salvia splendens. Lebaschy and Sharifi Ashoorabadi (2004) concluded that higher drought stress
levels reduced plant height and shoot weight in some medicinal plants such as Salvia officinalis
and Achillea millefolium. Sangwan et al. (1994) reported that mild drought stress decreased lemon
grass height, leaf area and leaf weight. Finally, Ardakani et al. (2007) reported that drought stress
affected shoot yield, essential oil percentage and yield, leaf yield, stem yield, height, the number of
tillers, leaf area, stem diameter and the length of internodes in balm (Melissa officinalis). Water
deficit (commonly known as drought) can be defined as the absence of adequate moisture
necessary for normal plant grow and to complete the life cycle (Zhu, 2002). The lack of adequate
moisture leading to water stress is common occurrence in rain fed areas, brought about by
infrequent rains and poor irrigation (Wang et al., 2005). When plants are subjected to various
abiotic stresses, some reactive oxygen species (ROS) such as superoxide (O2:-), hydrogen peroxide
(H202), hydroxyl radicals (-:OH) and singlet oxygen (O." (a'Ay)) are produced. These ROSs may
initiate destructive oxidative processes such as lipid peroxidation, chlorophyll bleaching, protein
oxidation, and damage to nucleic acids. However, antioxidant enzymes such as superoxide
dismutase (SOD), glutathione reductase (GR), catalase and peroxidase, and low-molecular
antioxidants such as ascorbic acid, glutathione, a-tocopherol, flavonoids and carotenoids play a key
role in scavenging those activated species. Modulation of the activity of these enzymes may be an
important factor in the tolerance of various plants to environmental stress.

Researchers have also linked various physiological responses of plants to drought with their
tolerance mechanisms, such as pigment content and stability, and high relative water content.
When water availability is limited, Drought can also lead to pigment degradation, thus causing
irreversible water-deficit damage to the photosynthetic apparatus (Terzi and Kadioglu, 2006).
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In higher plants the oxygen toxicity is more serious under condition of water-deficit conditions.
Water stress causes stomatal closure, which reduces the CO./O; ratio in leaves and inhibits
photosynthesis (Jason et al., 2004; Moussa, 2006). These conditions increase the rate of reactive
oxygen species (ROS) like superoxide radical (O." ) hydrogen peroxide (H20.), and hydroxyl
radical (OH") particularly in chloroplast and mitochondria (Mittler, 2002; Neill et al., 2002) via
enhanced leakage of electrons to oxygen. The superoxide radicals and their dismutation product,
hydrogen peroxide, can directly attack membrane lipid and inactivate SH-containing enzymes
(Sairam et al., 2000). The hydroxyl radical, one of the most reactive oxygen species, is responsible
for oxygen toxicity in vivo, causing damage to DNA, protein, lipids, chlorophyll and almost every
other organic constituent of the living cell (Bacana et al., 1998). Plants protect the cellular and sub-
cellular system from the cytotoxic effects of active oxygen radicals with anti-oxidative enzymes
such as SOD, POX and CAT as well as metabolites like glutathione, ascorbic acid, tocopherol and
carotenoids (Alscher et al., 2002). It has been reported which membranes are subject to damage
rapidly with increasing water stress. This leakiness of membranes is caused by an uncontrolled
increase in free radicals, which cause lipid peroxidation (Smirnoff, 1993). The stress induced burst
in free radicals could also be partially related to the activity of lipoxygenase, which convert C18:2
and C18:3 to the corresponding hydroxyl peroxides (Bell and Mullet, 1991). Further damage to fatty
acid could then produce small hydrocarbon fragments including malondialdehyde (MDA) (Alscher
et al., 2002). It is hypothesized that modulation of the activities of these enzymes at early growth
stage may be important in imparting resistance to a plant against environmental stresses.
Therefore, in the present investigation the relative significance of antioxidative enzymes, MDA,
H.0; content, PRO, GB accumulation, photosynthetic activity and membrane permeability has
been examined at seedling stage in drought-tolerant and susceptible maize cultivars (Helal and
Samir, 2008). Plants subjected to environmental stress evolved a complex and efficient antioxidant
system, which includes enzymatic antioxidants and nonenzymatic antioxidants to counteract the
detrimental effects of active oxygen species (Zhu et al., 2009). These are toxic intermediates that
result from a reduction in molecular O, including superoxide anion (O2), hydrogen peroxide
(H20,), and hydroxyl radical (OH-) (Dat et al., 2000). The role of antioxidative defence systems in
plant responses to drought stress was comprehensively documented in Gypsophila aucheri, which
is a xerophytic plant (Sekmen Esen et al., 2012).

In another study, antioxidative and physiological responses of 2 sunflower (Helianthus
annuus) cultivars under drought stress were evaluated, and the efficiency of antioxidative systems
in coping with drought effects was clear (Baloglu et al., 2012). It was also shown that a plant’s
ability to cope with abiotic stress is mainly related to an altered biochemical profile and produces a
varied range of secondary metabolites. Secondary metabolite production is a critical part of the
defence response to stress conditions. The role of lipid peroxidation in initiation of secondary
metabolites has been documented by some researchers. Consequently, the accumulation of
secondary metabolites is mainly related to membrane lipid protection from oxidative stress, and
reactive oxygen species (ROS) are the mediators in the biosynthesis of particular secondary
metabolites (Zhu et al., 2009).

Water stress decreases growth of some medicinal plants, including Hypericum brasiliense
Choisy (Nacif de Abreu and Mazzafera, 2005) and Bupleurum chinense DC (Zhu et al., 2009).
On the other hand, many studies have shown that drought enhances the amount of secondary
metabolites in a wide variety of plant species, such as Rehmannia glutinosa (Gaertn.) DC (Chung
et al., 2006). Conversely, drought caused a significant reduction in all growth parameters and
essential oil yield and percentage in some medicinal plants such as peppermint (Mentha piperita
L.) (Khorasaninejad et al. 2011; Saeidnejad et al., 2013).

Proline is one of the protective molecules that can unite oxygen and free radicals caused by
stress. Therefore, one of the roles of proline in tomato shrubs is probably reacting against drought
stress. Proline’s role as an osmotic factor is already established and low water stress increases the
proline content in plants. Water shortage trigger to LEA proteins production that their work hasn’t
identified completely however, some evidence indicated that these proteins play role in increasing
plant resistance against drought stress. Reduction of Chlorophyll a and Chlorophyll b in resistant
tomato plant under low water condition indicated that drought stress changes the amount of
chlorophyll in plant. Reduction of chlorophyll was due to chloroplast decomposition and
disappearing thylakoid structures (Ghorbanli et al., 2012). To cope with drought stress, plants
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respond with physiological and biochemical changes. These changes aim at the retention of water
in spite of the high external osmoticum and the maintenance of photosynthetic activity, while
stomatal opening is reduced to counter water loss. Accumulation of low molecular compounds,
such as glycine betaine, sugars, sugar alcohols and proline, is a mechanism aimed at balancing
water potential following drought. In addition to synthesis of these osmolytic compounds, specific
proteins and translatable mRNA are induced and increased by drought stress (Parida et al. 2007).

The genus Achillea (Asteraceae), named after the mythological Greek warrior Achilles,
comprises of approximately 85 species, most of which are endemic to Europe and the Middle East.
The Turkish flora possesses 40 Achillea species and 20 of them are endemic (1). On the other hand,
some Achillea species have been known to be ethnopharmacologically used in folk remedies for
various purposes such as haemorrhoid and wound healing (2). Especially, A. millefolium is
frequently used against diarrhea, abdominal pain and stomachache in Turkish traditional medicine
(3-5). Several biological activity studies have been performed on various Achillea species,
including antibacterial, antioxidant, anti-inflammatory and antispasmodic activities (6—10).
Moreover, Achillea species are well-known to contain essential oil and their chemical compositions
as well as antimicrobial activities have been well studied (Esra et al., 2007).

Regarding the expansion of arid regions and decreasing amount of cultivatable lands,
exploitation of drought tolerant plant seems to be great importance to alleviate low performance of
the crops cultivated in these areas. Determination of the growth aspects of medicinal plants under
water stress can provide valuable information about the possibility of the cultivation of these plants
in dry lands (Alaei et al., 2013).

The aim of this study was to investigate the effects of mild, moderate and severe drought
stress on photosynthetic pigments, proline, total protein, soluble sugars and peroxidase activity in
three populations of Achillea vermicularis under greenhouse condition.

Material and methods

The experimental conditions

This experiment was conducted under greenhouse conditions in August 2009 at Alborz
Research Station, dependent of Research Institute of Forests and Rangelands (RIFR), Karaj, Iran.
Alborz Research station is located in 5 km south east of Karaj (35° 48'N, 51° E, 1320 m above the
sea level). Average annual precipitation at the site is 235 mm, minimum air temperature is -20°C
and maximum air temperature is 38°C. The dominant winds at the area blew from east and south
east.

A pot experiment was conducted in the form of randomized completely block design with
three replications. Each replication consisted of 4 treatments. Seeds of three Achillea vermicularis
populations, namely Kahak, Khalkhal and Semnan, were collected from Research Institute of
Forests and Rangelands, Karaj, Iran, and planted in plastic pots with 15 cm diameter and 25 cm
length containing soil, peat and sand in the ratio of 1:1:1, and grown under greenhouse conditions
in August. Irrigation was regularly conducted according to the prepared map. Due to induce the
drought stress, 100% of FC was considered as the well water and 70%, 40% and 20% of FC were
considered as mile, moderate and severe drought stress treatments, respectively. Irrigation was
done daily during the first 3 months. After 3 months from sowing, a cycle of drought was induced
by stopping irrigating the potted plants for 45 days. The amount of irrigation was determined
based on soil field capacity. A control set was maintained by irrigating the potted plants regularly.
The control plants received 400 ml water every 2—3 days and the mild, moderate and severe
drought stress treatments involved 300 ml, 200 ml and 100 ml water every 2—3 days, respectively.
The plants were placed in 4 rows with 3 replications for each treatment. The leaf samples were
collected from control and treated plants after 45 days of drought for estimations of various
biochemical parameters.

Extraction and estimation of photosynthetic pigments

Fresh leaves (0.5 g) were thoroughly homogenized in chilled 80% acetone in a mortar and
pestle in the dark at 4°C and the homogenates were centrifuged at 10000 g for 10 min.
The supernatants were collected, and the absorbance of acetone extracts was measured at A=663,
646 and 470 nm using a UV—visible spectrophotometer (Spectra Max Plus; Molecular Devices,
USA). Chlorophyll content was estimated based on mg g1 FW.
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The Chl a, Chl b, total chlorophylls and total carotenoid (ug g!) contents were calculated
using the following equations of Lichtenthaler (1987):

Chlorophyll a =12.21xA 663 — 2.81xA 646;

Chlorophyll b = 20.13xA 646 — 5.03xA 663;

Total Chlorophyll = Chlorophyll a + Chlorophyll b;

Carotenoids = (1000xA 470 — 3.27 Chlorophyll a — 104; Chlorophyll b — 229.

Estimation of peroxidase activity

For the peroxidase activity, the leaf, petiole and roots were homogenized on ice in 10 ml cold
sodium phosphate buffer (pH=7.0). Activity was determined spectrophotometrically according to
Rodriguez and Sanchez (1982). POD activity was analyzed in 50 mM phosphate buffer (pH=6.5)
containing 40 mM guaiacol (2-methoxyphenol) and 26 mM H;0,. The increase of absorbance at
A=420 nm was recorded within 180 sec after adding of 26 mM H;0.. Protein content was
determined according to Bradford (1976). Bovine serum albumin was used as the standard.

Extraction and estimation of free proline

Free proline content was estimated following the method of Bates et al. (1973). Fresh leaves
(0.5 g) were extracted in 3 % sulphosalicylic acid and the homogenates were centrifuged at 10000 g
for 10 min. 2 ml of the supernatant was reacted with 2 ml of acid ninhydrin reagent and 2 ml of
glacial acetic acid in a test tube for 1 h at 100°C, and the reaction terminated in an ice bath. The
reaction mixture was extracted with 4 ml of toluene and mixed vigorously with a vortex mixture for
15—20 s. The chromophore containing toluene was aspirated from the aqueous phase, warmed to
room temperature and the absorbance measured at A=520 nm using toluene as blank. Proline
concentration was calculated from a standard curve using 0—100 pg of L-proline (Sigma-Aldrich,
UK). The free proline content was expressed as ug g FW.

Estimation of total protein

Protein was estimated by the Lowry method (Lowry et al., 1951). Reagent A: 1% Na>COsin 0.5
N NaOH; Reagent B: 1% CuSO4-5H,0; Reagent C: 2% sodium tartrate (Na,C.sH4Os); Reagent D:
Mix 0.5 ml of reagent C with 0.5 ml of reagent B and 10 ml of Reagent A and Reagent E: Folin 0.2
N soluble proteins were extracted from 2 g dry weight of each sample into 5 ml of Tris-HCI buffer
(pH=8.0) containing 26.8 ml of 0.2 N HCI, 17.2% sucrose, 1% ascorbic acid and then was
centrifuged. 1 ml of Reagent D was added into 0.05 ml of the resulted solution and kept in
temperature room. Then, 3 ml of Reagent E was added and the sample was kept in Bain-marie
water bath at 50°C. The absorbance was measured spectrophotometrically at A=625 nm. Protein
was calculated based on uM g1FW.

Extraction and estimation of total soluble sugars

Total soluble sugars were estimated in 20 ml of 80% (v/v) ethanol extract at 95°C for 1 h
from 100 mg of leaf powder frozen in liquid nitrogen. After centrifugation at 10000 g for 10 min,
starch was measured in the pellet according to Jarvis and Walker (1993). Total soluble sugars were
analyzed by reacting 0.25 ml of the supernatant with 3 ml of freshly prepared anthrone reagent
[0.06% (w/v) anthorone in 95% H.SO4] and placing in boiling water bath for 10 min. After cooling
to room temperature, the absorbance at A=625 nm was measured and total sugar was quantified
according to Irigoyen et al. (1992). Reducing sugars were estimated following alkaline copper
method as described by Parida et al. (2002) using arsenomolybdate reagent. Absorbance was
recorded at A=520 nm and reducing sugar content was determined from a standard curve prepared
against pure glucose (0—50 pg).
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Statistical Analysis

Statistical analyses were performed with the SPSS (Statistical Package for the Social Science,
version 13.0) software (SPSS Inc., Chicago, IL, USA). Data were subjected to variance analysis and
means were compared by using Duncan’s New Multiple Range Test (DNMRT) at P<0.05.

Chemicals

Tris-Phosphate Buffer, photodynamic phosphate and EDTA were purchased from LabScan
(Dubline, Ireland), NaNOs; and NaDPH were purchased from Flula (Buchs, Switzerland), acetone
and acetic acid were purchased from Sigma-Aldrich (Buchs, Switzerland).

Results and discussion

The results showed that drought stress had significant effects on photosynthetic pigments,
proline, soluble sugar contents and peroxidase activity, but drought induction. Moreover,
population had a significant effect on chlorophyll a, chlorophyll b and peroxidase activity. Among
all the measured samples, the Khalkhal population had the highest photosynthetic pigments,
soluble sugar content and peroxidase activity. However, the Kahak population had the lowest value
of the mentioned traits instead of the latter trait. Meanwhile, the severe drought stress produced
the highest peroxidase activity, carotenoid, proline, total protein, and soluble sugar contents.
By contrast, the lowest values of the mentioned traits were achieved in well-water treatment.
The highest contents of chlorophyll a, chlorophyll b and total chlorophyll were observed in 70% FC,
but the lowest were recorded in 20% FC. The Khalkhal population x severe drought stress
produced the highest carotenoid, soluble sugar content and peroxidase activity, and also, the
Khalkhal population x moderate drought stress recorded the highest levels of phosynthetic
pigments.

Changes in photosynthetic pigments

The data of this investigation showed that drought stress had a significant effect on
chlorophyll content (Table 1). The Khalkhal population had the highest content of chlorophyll a
(0.78 mg g1 fw) compared with the Kahak (0.67 mg g fw) and the Semnan population (0.64 mg g!
fw). In fact, the mild drought stress (70% FC) increased the content of Chlorophyll a (0.78 mg g!
fw) compared with well-watered treatment (0.73 mg g fw). The Chlorophyll a content was
decreased significantly (P<0.05) from 0.73% in control plants to 0.58% in severe drought stress
level (20% FC), but there was not a significant (P<o0.05) difference between the moderate and
severe drought stress treated plants, 0.68% and 0.58%, respectively. The interactions between the
drought stress x population had a significant (P<0.05) effect on this trait (Table 3). The Khalkhal
population under the moderate (0.84 mg g fw) and mild (0.83 mg g fw) drought stress showed
the highest Chlorophyll a content. However, Semnan and Kahak populations under severe drought
stress had the least Chlorophyll a content (0.55 mg g fw).

As regards to the Chlorophyll b content, the Khalkhal population had the maximum
Chlorophyll b content (0.31 mg g fw) in comparison to the Kahak population (0.24 mg g fw) and
the Semnan population (0.23 mg g fw) (Table 1). The Chlorophyll b content increased slightly
from 0.29 mg g fw in well-watered treatment to 0.32 mg g fw in mild drought stress treated
plants. However, under severe drought stress, Chlorophyll b content sank (0.20 mg gt fw)
significantly (P<0.05) compared with control plants (0.29 mg g fw). The interactions between the
drought stress x population were significant (P<0.05) (Table 3). The Khalkhal population under
mild and moderate drought stress showed the highest Chlorophyll b content (0.35 mg g-1fw), while
Semnan and Kahak populations under severe drought stress sank significantly to 0.18 mg g fw.
In other words, the Semnan population under severe drought stress decreased 0.6-fold compared
with well-water treated plants.

According to the results, the mild drought stress had a significant (P<0.05) effect on the total
chlorophyll content (1.1 mg g1 fw) (Table 1). In other words, the lowest content of total chlorophyli
was obtained at severe drought stress (0.78 mg g fw). The data of this investigation showed that
mild drought stress (70% FC) enhanced the total chlorophyll content in 3 Achillea vermicularis
populations. The interactions between drought stress x population were not significant (P<0.05)
(Table 3).

73




Russian Journal of Biological Research, 2015, Vol. (4), Is. 2

The carotenoid content was enhanced under drought stress conduction. In fact, well-water
treated plants had the least amount of carotenoids (0.32 mg g fw) (Table 1). There was a slight
difference between severe drought-stressed plants (0.45 mg g fw) compared with well-water
(0.32 mg g1 fw), mild (0.37 mg g fw) and moderate (0.35 mg g1 fw) drought-stressed plants, but it
was not significant (P<0.05).

The results are in agreement with Nyachiro et al. (2001), who described a significant decrease
of Chlorophyll a and b, caused by water deficit in six Triticum aestivum cultivars species.
The decreased or unchanged chlorophyll level during drought stress has been reported in other
species, depending on the duration and severity of drought. A decrease of total chlorophyll levels
with drought stress implies a lowered capacity for light harvesting. Since the production of reactive
oxygen species is mainly driven by excess energy absorption in the photosynthetic apparatus, this
might be avoided by degrading the absorbing pigments (Mafakheri et al., 2010).

The decrease in Chlorophyll contents in drought-stressed plants might possibly be due to
changes in the lipid protein ratio of pigment—protein complexes or increased chlorophyllase
activity. Our results agree with several reports of decreased contents of chlorophyll, but in contrast
to carotenoids by the drought or salt stress as reported in a number of plant species (Parida et al.,
2007).

Table 1: Effect of drought stress, population and their interaction on the photosynthetic pigments

Treatments Chlorophyll a Chlorophyll b Total Carotenoid
(mg gtfw) (mg gtfw) Chlorophyll (mg gtfw)
(mg g*fw)

20% FC 0.58b 0.20b 0.78 b 0.45a
40% FC 0.68 ab 0.25ab 0.93ab 0.35b
70% FC 0.78 a 0.32a 1.10a 0.37b
Control 0.73 a 0.29a 1.02 a 0.32b
Kahak 0.67 ab 0.24b 091b 0.36a
Khalkhal 0.78 a 0.31a 1.09 a 0.40 a
Semnan 0.64b 0.23b 0.88b 0.36a
S1P1 0.55b 0.18 ¢ 0.73b 0.43 ab
S1P2 0.66 ab 0.23 abc 0.90 ab 0.48 a
S1P3 0.55b 0.18 ¢ 0.73b 0.43 ab
S2P1 0.60 ab 0.20 bc 0.80 ab 0.35b
S2p2 0.84a 0.35a 1.20 a 0.37ab
S2P3 0.60 ab 0.20 bc 0.80 ab 0.35b
S3P1 0.82a 0.33ab 1.15a 0.37ab
S3P2 0.83a 0.35a 1.18 a 0.39ab
S3P3 0.69 ab 0.28 abc 0.98 ab 0.36b
S4P1 0.70 ab 0.27 abc 0.97 ab 0.31b
S4pP2 0.79 ab 0.31 abc 1.10 ab 0.35b
S4P3 0.72 ab 0.28 abc 1.00 ab 0.31b

Notes: Means in a column followed by the same letter are not significantly different at P<0.05; S1 —
20% FC; S2 —40% FC; S3 —70% FC; S4 — Control; P1 — Kahak; P2 —Khalkhal; P3 — Semnan.

Changes in peroxidase activity

Experimental findings on antioxidant system indicate that three Achillea populations
followed the same trend. The peroxidase activity (mg/Unit protein) enhanced continuously with
increasing drought induction in three populations (Table 2). Peroxidase, highly important H-O;
scavenging enzyme, increased significantly (P<0.05) as drought stress levels increased.
The Khalkhal population had the most peroxidase activity compared with two other populations.
Peroxidase activity is enhanced 7.14-fold in severe drought stress treatment compared with well-
water treatment. The interactions between drought stress x population had a significant (P<0.05)
effect on this trait (Table 3). Severe drought stress increased remarkably peroxidase activity in all
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three populations, Khalkhal, Semnan and Kahak — 9.5-fold, 3.8-fold, and 17-fold, respectively
compared with well-watered plants.

Enhancement in POX activity under various stress conditions has been linked with protection
from oxidative damage, lignifications and cross-linking of the cell wall to prevent from such
adverse conditions (Helal and Samir, 2008).

Table 2: Effect of drought stress, population and their interaction on the peroxidase activity,
proline, protein and soluble sugar contents

Treatments Peroxidase Proline Protein Soluble Sugar
activity (ug g*fw) (1 mol g*fw) (mg g™ fw)
(unit mg!
protein
20% FC 16.44 a 24.48 a 67.11a 16.03 a
40% FC 11.05b 12.33b 52.00 ab 9.00b
70% FC 3.49¢ 5.79¢ 54.63 ab 6.30b
Control 2.30c 0.93d 27.49b 6.78 b
Kahak 6.17b 11.73 a 42.69a 8.78 a
Khalkhal 11.38 a 11.10a 45.90 a 11.16 a
Semnan 741b 9.83a 62.33a 8.64a
S1P1 15.33a 26.45a 64.00 ab 14.20 a
S1P2 19.00 a 23.33ab 72.00 ab 17.10 a
S1P3 15.00 a 23.66 ab 65.33 ab 16.80 a
S2P1 7.33b 16.70 bc 50.67 ab 7.89 bc
S2P2 18.48 a 7.66 de 54.67 ab 12.32 ab
S2P3 7.33 bc 12.65cd 50.67 ab 6.80 bc
S3P1 1.09c¢ 3.40e 29.63 ab 6.11 bc
S3P2 6.06 b 12.30cd 32.91ab 7.22 bc
S3P3 3.33bc 1.67e 101.33 ab 5.58¢c
S4P1 0.93c 0.35e¢ 26.46 b 5.58¢c
S4pP2 2.00c 1.10e 24.00 b 8.01 bc
S4P3 3.99 be 1.33¢e 32.00 ab 5.40c

Notes: Means in a column followed by the same letter are not significantly different at P<0.05; S1 —
20% FC; S2 —40% FC; S3 — 70% FC; S4 — Control; P1 — Kahak; P2 — Khalkhal; P3 — Semnan.

Table 3: Analysis of variance of the effect of drought stress and population on the measured traits

Mean Squares (MS)

SOV df
Chlorophyll a Chlort())phyll Total Carotenoid ~ Proxidase  Proline  Protein Soluble
Chlorophyll Sugar
Replication 2 0.006 ns 0.009 ns 0.031ns 0.020* 6.574ns  50.05ns 1547.9ns 20.05 ns
Population 2  0.066* 0.020* 0.160 * 0.004ns 89003+ 1.22ns 28N 2407
D;,ggg? t 3 0.064* 0.024 ** 0.166 * 0.024 ** 398.638**  936.14**  2474.2 181.50**
Drought
Stress x 6 0.009 ns 0.003 ns 0.024 ns 0* 25.319** 52.55* 1235.1ns 5.52 ns
Population
Error 22 0.018 0.004 0.0416 0.004 4778 17.588 1375 10.753
CV % - 19.48 23.48 21.15 17.34 24.25 23.51 23.7 23.39

Notes: ns — non significant; * — significant at P<0.05; ** —significant at P<0.01
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Changes in contents of proline, total protein and soluble sugars

According to proline estimation (Table 2), the difference between proline content of three
populations wasn't significant (P<0.05). The Kahak population had the maximum proline content
(11.73 mg g fw), while Khalkhal and Semnan populations showed lower levels of proline —
(11.10 mg gt fw) and (9.83 mg g1 fw) respectively. On the other hand, well-water treated plants had
the lowest content of proline (0.9 mg g! fw). Under mild drought stress, proline content was 5.79.
In fact, with the increase of drought stress levels from 5.79 mg g1 fw at 70% FC to 24.4 mg g1 fw at
20% FC, proline content increased significantly (P<0.05). The interactions between drought stress
x population were significant (P<0.05) (Table 3). Severe drought stress enhanced the proline
content in Kahak, Khalkhal and Semnan populations 75.5-fold, 21.2-fold and 17.7-fold in
comparison to well-water treated plants, respectively, this increasing role as an osmotic compatible
and adjust osmotic potential which resulted in drought stress avoidance in Achillea. Proline
accumulation is believed to play an adaptive role in plant stress tolerance. Accumulation of proline
has been advocated as a parameter of selection for stress tolerance (Mafakheri et al., 2010).

It is well known that proline contents in leaves of many plants are enhanced by several
stresses including drought stress. Thus, we monitored the proline levels in leaves of Achillea
populations during drought stress period. Our results on the drought-induced dramatic increase in
proline contents in leaves of Achillea agree with earlier reports of accumulation of proline as a
compatible osmolyte during the drought exposure. The increased accumulation of proline in
Achillea might be due to the decreased activity of proline dehydrogenase, a catabolic enzyme of
proline. Thus, it appears that the increase in proline contents during drought induction is an
adaptive mechanism in Achillea (Parida et al., 2007). Thus, proline was high enough to be
considered the principal solute that may allow plants to overcome drought effect through osmotic
adjustment, and serves as storage forms of nitrogen and carbon for future use under less stressful
conditions. A function of proline as non-protein amino acid in osmo-adjustment has been
proposed, although there may be no cause and effect relationship between proline accumulation
and osmo-regulation in plants grown under drought conditions and responses of plants suggested
by differences in proline concentrations and responses of plants species to drought. However, the
accumulation of proline during drought may have other functions, such as enzyme protection and
stabilization of biological membranes, and the degradation of proline may improve the energy
status of cells recovering from water deficit (Parida et al., 2007).

As for the total protein content, it is varied widely (Table 2). There was not a significant
difference (P<0.05) between protein content of three populations. The Semnan population had the
highest protein content (62.3 u mol g fw) compared with Khalkhal (45.9 u mol g fw) and Kahak
population (42.69 p mol g!fw). The control plants had the least amount of protein (27.49 u mol gt
fw), but the enhancement of protein content observed in mild drought-stressed plants (54.63 u mol
g! fw). Severe drought stress increased protein content to (67.11 u mol g! fw). The interactions
between drought stress x population were not significant (P<0.05) (Table 3). The Semnan
population under mild drought stress increased 3.1-fold, Khalkhal and Kahak populations under
severe drought stress increased 3-fold and 2.4-fold, respectively compared with well-water treated
plants.

The marginal change in protein contents in Achillea suggests that protein synthesis or
proteolysis is affected minimally by drought stress in this plant. Several reports of alteration of
protein synthesis or degradation of protein in various plant species in response to drought support
our results. A drought induced decrease in total soluble protein has also been reported in safflower
(Carthamus mareoticus L.) by Abdel-Nasser and Abdel-Aal (2002). Moreover, the degradation of a
23 kDa polypeptide in the non-secreting mangrove B. parviflora in response to high salinity has
been reported (Parida et al., 2005). However, in two cultivars of tall fescue (Festuca arundinacea
L.), the levels of 20 and 29 kDa polypeptides were increased during the drought stress, and a
35 kDa polypeptide was noted in both cultivars only when subjected to drought stress either with or
without abscisic acid treatment (Jiang and Huang, 2002). Our results on Achillea are in agreement
with increasing evidences of drought-induced accumulation of proteins and physiological
adaptations to water limitation (Parida et al., 2007).

The changes observed in total protein, free amino acid and proline contents of several
drought-stressed plant species have been attributed to a reduction in the rates of protein synthesis
and an increase in proteolytic activity, both of which tend to cause an increase in the total soluble
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nitrogen (Shen et al., 1990). In the present study, drought stress resulted in a marginal increase in
total protein. These results would suggest that the increase in the protein contents cannot be
related to the decrease in amino acids, but could be due to the slight reduction in protein synthesis
rather than the initiation of proteolysis as previously shown in Brassica napus (Good and
Zaplachinski, 1994) and wheat seedlings (Mattioni et al., 1997).

Regarding the soluble sugar content in leaves, the drought stress induction enhanced soluble
sugar content (Table 2). The amount of soluble sugars in the Khalkhal population (11.16 mg g fw)
was higher than that of in the Kahak (8.78 mg g fw) and the Semnan populations (8.64 mg g1 fw).
The soluble sugar content of well-watered plants was 6.78 mg g fw, but it was enhanced
significantly (P<0.05) to 16 mg g fw at severe drought-stressed plants (20% FC). The interactions
between drought stress x population had a significant (P<0.05) effect on this trait (Table 3).
In severe drought induced plants of Khalkhal and Semnan population, the total soluble sugar
content was increased 2.1-fold and 3.1-fold, respectively, in comparison to well-watered plants of
these populations. In fact, the drought stress induction had a significant (P<0.05) effect on the
soluble sugar content.

Like other cellular constituents, sugar levels are also affected by stress. In three Achillea
populations, we observed an increase in the total soluble sugar content by drought stress. There are
also contradictory results on the effect of water and salt stress on sugar accumulation. Some studies
have reported sugar contents rose, while others have found sugar contents decreased or remained
constant during stress conditions (Parida et al., 2007).
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Abstract

This study was carried out at the research field of Tarbiat Modares University, Peykan Shahr,
Tehran to determine the content and chemical compositions of essential oil from fennel fruits at
full ripening stage. The essential oil of dried fruits was extracted by hydrodistillation method using
Clevenger apparatus, and analyzed by GC and GC-MS. The essential oil content of fruits was 1.1% at
full ripening stage. The main oil components were trans-anethole (53.51%), carvacrol (11.93%),
fenchone (8.32%), and timol (8.11%).

Keywords: Foeniculim vulgare Mill., essential oil, trans-anethole, carvacrol, fenchone,
timol.

Introduction

Foeniculum vulgare Mill. is a biennial medicinal plant belonging to the family Apiaceae
(Umbelliferae) spread in Mediterranean area and Central Europe. It is widely cultivated
throughout the temperate and tropical regions of the world for its aromatic fruits which are used as
a culinary spice. Essential oil (EO) of fennel is used as flavoring agents in food products such as
beverages, bread, pickles, pastries, and cheese. It is also used as a constituent of cosmetic and
pharmaceutical products. Herbal drugs and essential oils of fennel have hepatoprotective effects as
well as antispasmodic effects. They are also known for their diuretic, anti-inflammatory, analgesic
and antioxidant activities. Anand et al. (2008) reported that fennel seed possesses anticancer
activity. Recently it was shown that fennel essential oil possesses emmenagogue and galactagogue
properties and is a cure for pediatric colic and respiratory disorders due to its antispasmodic effects
(Abdellati et al., 2011). Herbal drugs and essential oil of fennel have antispasmodic, diuretic, anti-
inflammatory, analgesic and antioxidant effects (Choi and Huang, 2004; Misharina and Polshkov,
2005; Parejo et al., 2002). They are active for dyspeptic complaints, flatulence and bloating.
The volatile oil showed antioxidant, antimicrobial and hepatoprotective activity (Toma et al., 2008;
Ozbek et al., 2003; Aprotosoaie et al., 2010). Mature fruit and essential oil of fennel are used as a
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constituent of pharmaceutical and cosmetic products. They are also used as flavoring agents in
food products. Essential oil composition depends upon external and internal factors affecting the
plant such as: environmental and climate conditions, season of collection, age of plants, the stage
of ripening of the fruits or genetic data (Bernath et al., 1999; Radulescu et al., 2009; Piccaglia and
Marotti, 2001). Plasticity in the chemical composition of fennel essential oil in response to climatic
factors, either in nature or under controlled conditions, is less known (Aprotosoaie et al., 2010).

This research was conducted in order to determine the content and essential oil chemical
composition of fennel fruits at full ripening stage, collected in September 2014.

Material and Methods

The experiment was carried out at the research field of Tarbiat Modares University, Peykan
Shahr, Tehran. Average annual precipitation at the site is 122.2 mm, minimum air temperature is -
5 °C and maximum air temperature is 40.4 °C. The dominant winds at the area blow from
Northeast. Some chemical characteristics of the experimental soils are shown in Table 1.

Table 1: Some physical and chemical characteristics of the experimental soil
EC ds m! pH OCa TNb (%) P (mgkg?) K (mgkg?t) Silt Sand Clay
(%) @) () (%)
1.04 7.7 173 0.06 14 275 12 78 10
aQrganic matter (OC), b Total nitrogen (TN)

Plant material
The ripe fruits were harvested in September 2014 from Foeniculum vulgare Mill. cultures.

Isolation of essential oil

The volatile oils were obtained from dried fruits by hydrodistillation in Clevenger apparatus
(2 hours). The oil was separated, dried over anhydrous sodium sulfate and kept in a dark glass
bottle at t=4 °C for the analysis.

GC-MS analysis

GC/MS analysis of the essential oil was carried out using a HP5890 Series Il Gas
Chromatograph, HP 5972 Mass Selective Detector and Agilent 6890 Series Autosampler (Agilent
Technologies, USA). A Supelco MDN-5S 30 m (meter) x 0.25 mm capillary column with a 0.5 um
film thickness was used with helium as the carrier gas at a flow rate of 1.0 mL/min. The GC oven
temperature was programmed at an initial temperature of 40 °C for 5 minutes, then heated up to
140 °C at 5 °C /min and held at 140 °C for 5 min, then heated to 280 °C at 9 °C/min and held for
five additional minutes. Injector and detector temperatures were set at 250 °C. Mass spectrometry
was run in the electron impact mode (El) at 70 eV. The identification of the chemical constituents
of the oil was determined by their GC retention times, retention indices and interpretation of their
mass spectra and confirmed by mass spectral library search using the National Institute of
Standards and Technology (NIST) database with those of authentic samples or published data.
The retention indices were calculated for all of the volatile constituents using a homologous series
of C8—C20 n-alkanes. The identification of the components was based on comparison of their mass
spectra in the apex of each peak with those of analytical standards from Willey Mass Spectral
Library.

Results and discussion

The hydro-distillation of dried fruits of fennel (Foeniculum vulgare Mill.) at full ripening
stage yielded 1.1% (w/w) EO. The results of the GC-MS analysis of EO at full ripening stage are
shown in Table 2, in the order of their elution from a DB-5 column. In the present study,
17 compounds were identified in the EO representing 90.72% of the fruit volatile oil: trans-
anethole (53.51%), carvacrol (11.93%), fenchone (8.32%), and timol (8.11%).
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Table 2: Chemical Components of the Essential Oil Distilled from Fennel Fruits (Foeniculum
vulgare Mill.) at full ripening stage

Compound Area % RT*
1,8-cineole 4.07 4.29
a-pinene 0.29 5.01
B-pinene 0.52 5.09
limonene 0.31 8.69
cymene 1.32 6.31
y-terpinene 0.03 9.09
camphene 0.11 9.23
myrcene — 10.15
a-felandrene — 10.38
a-terpinene — 10.67
fenchone 8.32 11.10
y-terpinene 0.01 11.37
camfor 0.03 13.05
terpinen-4-ol 0.25 13.83
estragole 3.01 14.57
a-terpineol 0.19 14.89
t-anethole 53.51 16.67
p-anisaldehyde - 19.38
2,3,4,6-tetramethyl-phenol  0.03 19.83
timol 8.11 20.37
carvacrol 11.93 20.64

* RT — retention time (min)

Other major components found in fennel fruits were 1,8-cineole, cymene and estragole.

EOs and their components are generally recognized as safe (GRAS) for human and animal
consumption under US Federal Regulations. The compositions of EOs might be affected by the
developmental stage of the plant (Saharkhiz et al., 2011; Saharkhiz et al., 2009). According to the
result of the present study, trans-anethole was the dominant compound of the oil at full ripening
stage which is the same as results of Abdellaty et al. (2011).

Conclusion

According to our research the essential oil content of fennel fruits was 1.1% at full ripening
stage. The main oil components were trans-anethole (53.51%), carvacrol (11.93%), fenchone
(8.32%), and timol (8.11%).
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Abstract

This work considers the problems of paleogenetics, archeology and antropology connected
with mesolithic site Yuzhniy Oleni Ostrov and early migration of Y-DNA R carriers. Some
hypotheses of the repopulation of the North Eurasia after the glacial age are considered, especially
those connected with the ancient populations of the Onega lake shores. The hypotheses are
matched and compared with the new paleogenetic data. New accents on existing hypotheses are
formulated.

The main peculiarities of the paper are taking into account of the hypothesis of
A. Romanchuk of the Eastern Eurasian origins of Sino-Caucasian language family and the
interpretation of ancient Y-DNA R1lal* presence in the Yuzhniy Oleni Ostrov site. The possibility of
sino-caucasian/enissean language attribution of prehistoric languages of the North Eurasia and the
Central Asia region is also discussed.

Keywords: burushaski, hunza, haplogroup, Rlal, Mesolithic, Yuzni Oleni Ostrov,
paleogenetics, paleolinguistics, Sino-Caucasians, subclades, Zarzian culture.

BBeaenue

B pabGorax A.A. Pomanuyka [1, 41] pa3BuBaercsi THUIIOTE3a O JIPEBHUX B3aWMOCBA3AX
HOcUTeJsIel Y-Tallorpymnbl R ¥ MPOU3BOAHBIX C CHHO-KAaBKa3CKOU A3BIKOBOM ceMbel. /[aHHasA
CTaThs TaK)Ke KacaeTcs 3Toro Bompoca”. OcobyIo akTyalbHOCTh MPUIAET CTaThe aHAIU3 HEAaBHUX
pe3yJIbTaTOB TeHEeTHYEeCKOr0 TUIUPOBAHUA ME30JUTHUECKOTO WM K€ PAHHEHEOJIUTHUYECKOTO
obutaresisi crossHkH Osienuit OcTpoB, y KOTOporo Oblia oOHapyskeHa ramiorpymnia Rlal*(xRlala)
(R1al-SRY10831.2%), cecTpuHCKas MO OTHOIIEHWIO K OCHOBHOMY cybOkiamy Rlala. Bimskue, a
Tak>ke OasayibHbIE IO OTHOIIEHUIO K HEMY TalIOTUIIBI paHee Habsoanuchk B Mpane u BocrouHoit
Typuuu [2, c. 25, ¢. 42, ¢. 49; 3, c. 1].

MarepuaJjibl 1 METOAbI

OCHOBHBIM HAy4YHBIM METOZIOM JAHHOW CTaThW SBJISAETCA WHTEPIPETANNA HEJABHO
MOJIyYeHHBIX TEHETHYEeCKUX JaHHBIX Ha 0a3e UuX COIMOCTAaBJIEHUsS C OIyOJMKOBAHHBIMU
apXeoJIOTUYECKHUMH U, B MEHbIIEN CTEleHU, JUHTBUCTUIECKUMH JAaHHBIMU. MeTOom0/I0THIECKIM

* OcHOBHBIM aBTOpoM crareil [1, 42] - [Romanchuk A.A., Semenov A.S. R and Q haplogroups of Y-
chromosome and Proto-North Caucasian Substratum of Proto-Indo-Europeans // Russian Journal of
Biological Research, 2014, Vol. (1), N2 1, pp. 46-68.] saBnseTcsa A. A. PomaHUyK.
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II0JIXO/IOM BBICTYTIAeT HaJIOKEHUE KapT paclpocTpaHeHUs JIPEBHUX U COBPEMEHHBIX rallJIOTUIIOB R
C pacmpocTpaHEHUEM ps/ia Me30JUTHUYECKUX U HEOJUTHYECKUX KyJIBTYyp, UX KOPDPEJAIUs C
pacupocTpaHeHHEeM CHHO-KaBKa3CKON fA3BIKOBOM ceMbU. B KadecTBe MeTOJIOJIOTHYECKOH 6asbl
ucnosib3yercss Teopus A.A. PomaHuyka 0 MHUTpanuu HOCUTeJIEeH CHHO-KaBKA3CKUX A3BIKOB U3
BOCTOYHOU yacTu EBpazum.

Hcnonp3yeMbIMU MaTepuajlaMH  ABJIAIOTCA JAaHHblE II0 pacHpefieJIeHUI0 JPEeBHUX U
coBpeMeHHBIX Y-ramtorpynn (B ocobenHoctd R u Q). /JlokazaHHbIe apeasibl pacHpOCTPaHEHUA
JIDEBHUX apXeOoJIOTUUECKUX KYJIbTYP, OIyOJMKOBAaHHBIE CBEJEHUS O CXOJICTBE Pa3HECEHHBIX BO
BpeMEHU U IIPOCTPAHCTBE A3BIKOBBIX IPYMNI SABJIAIOTCA OCHOBHBIMH HAyYHBIMU MaTepHalaMU
CTaTbhH.

OO6cy:xa1eHUs Y PEe3YIbTATHI

B Hacrosiee Bpems OypHOe pa3BUTHE MaJIEOTEHOMHUKU U MOSBJIEHUE PE3YJIbTAaTOB JPEBHUX
TUIMTUPOBAHUN CTABUT MHOXKECTBO YACTHBIX IMPOOJIEM I10 BBISICHEHUIO ITPOUCXOK/IEHUS OT/IEJTBHBIX
TPYIII TaIlJIOTUIOB U aCCOIMMPOBAHUIO UX C IPEBHUMH MUTpanuaMu. Ba:xHOI U HepellleHHO! Ha
CETOAHAIIHUMA JIeHb MPOOJIEMON SABJISETCS NPOUCXOXKEHHE, MUTpPAlUsA U JAPEBHASA HCTOPUA
HOocuTesed Y-rammoTuna R u ux cBa3b ¢ pernoHoMm llentpanpHOoil A3um m FOxkuoit Cubupm.
[IpakTruecKuii HHTEPEC BHI3BIBAET UCTOPUS T€HOTHUIIA U BHEIITHUE CBA3U HAPOJA XyH3a U3 TPYIIIILI
Oypyuacku (MMeIIX 60IBIIYIO 100 Y-rarioTuna R), 0 KOTOpOM pacrpocTpaHeHO MHEHUE KaK
0 HOCHTeJIe YHUKAJIbHBIX TeHeTUYeCKHX XapaKTEPUCTHK B o0s1acTu srosrosetus. A. A. Pomanuykom
[1] 6pu1a BBIABHUHYTA TUIIOTE3a O TOM, YTO JPEBHHE MUTpAlUM HocuTesed ramnoruma R u Q
(B 3amalHOM HaIpPaBJIEHUM) MOTYT OTPA)KaTh MUTPAIMU HOCUTEJIEH CHHO-KaBKa3CKUX A3BIKOB.
B 2015 roxy B pabore [2] ObL1a 0OHAPOAOBAHBI pPe3yAbTAThl FEHOTUIIMPOBAHHUA OCTAHKOB W3
Cesepnoit Eppasuu (IOxubiii Osnenuit OcTpoB), KOTOpble IIOKa3ajay IIPHUCYTCTBHE JIPEBHETO
cyoruana Y-ramnoruna Rlal. I B ¢BA3W ¢ 3TOM HaXOAKOW BO3HUKAET 33Jladya IPOBEPUTH, UTO
JIAHHBIN pe3yJIbTaT He MPOTUBOPEYUT BBIBOIAM paboThI [1], 1 mpoceauTh BO3MOKHbBIE BAPUAHTHI
ZAPEBHUX MUTPALN B KOHTEKCTE YIIOMAHYTOU TUIOTe3bI A.A PomaHuyKa.

HecmoTps Ha TO, 4TO IIOTOK JAHHBIX IIOKA ellle CKY/IeH, y»Ke UMeeTcd TUIIoTe3a O TOM, YTO Ha
pyOexxe maseosdTa W Me30JHTa (B 5MOXy KOJIOCCAJIBHBIX H3MEHEHUHM KJIMMaTa, IpU4YeM, He
OJIHOHAIIPABJIEHHBIX, a4 CKAaYKOOOpa3HBIX), M MacIITaOHBIX Murpanuii [4, c. 195], exunasa B
KyJIbTYDHOM OTHOIIEHWM TpyIa IIeMeH pacnpocrpaHwiack B Cpenneil Asum u Ilpukacnum.
dTta Murpanus JaBHBIM-/IABHO 3aMeUeHa apXeoJ0TaMU U acCOIUMPYeTCs ¢ Me30JINTOM KOMILIEKca
3ap3u U ero Mpou3BOJHBIMU: «BecbMa 8eposimHo, wmo uacms HaceaeHus HOxcnozo Ilpukacnus,
Xapaxkmepusyrowancs ACUMMempUHHbIMU hopmamu 2eomMempuUecKux MUKpoAUmos, cosepuuia
Odanexuil nyms no eocmouHomy bepeey Kacnuiickoeo mops 6 IOxcHoe 3aypanve, 20e
ckaadvleaemesn 8 Hauane 20a0yeHa (a moxcem Obimb, U 8 N030HeM naelicmoyeHe) sH2eAbCKAs
Me30aumuyeckas Kyabmypa ¢ makumu xce hopmamu mukpoaumos» [4, ¢ 197].

Me30IMT BOCTOYHONIPHKACIIUIICKOTO THUIMA CBA3aH € KOMILJIeKCOM J3ap3u Ha bimxHeMm
Bocroke u B 3arpoce [4, c. 153]. A I'. E. MapkoB BooO1ie cuutas, uro Bocrounbiii u HOKHBIN
IMpukacnuii, llentpanpubpiii Mpan u CeBepublil Mpak ObUIH 3acesieHBl B Me30JIUTE STHUYECKU
POJICTBEHHBIMU IIeMeHaMU [5, c. 153-154]. fHresbckas KysabpTypa Me3osnTa bamkupuu, c
XapakTepHbIMHU /IJI1 Hee TeOMETPUUYEeCKUMU MHUKPOJIUTAMH, TaKKe MOXKeT HMeTh MpsAMOoe
otHotenue K l0xxuomy [Ipukacnuio [6], u 510 - murpauus |1X TeicsuesieTus A0 H.3. MOTHBaIuU
MOI0OHBIX MUTPAIlMil B Hayajie Me30JIUTa BIOJIHE OOBACHUMBI: BCJIE/ 3a IOTEIJIEHHEM PE3KO
MEHSJINCh JIAaHAIA(Thl, U NPUBBIYHbBIE JJIA OXOTHl KUBOTHBbIE (MaMOHTBI, HOCOPOTH, CEBEPHbIE
0JIEHH) OTCTYIIAJIU HA CeBep, a 32 HUMU JIBUTAJINCH I'PYIIIBI IEPBOOBITHHIX OXOTHUKOB.

Jorazku o IprHAIEXKHOCTH Y-TaIIOTPYyIIibl R1 U ee IpOU3BOAHBIX B BEPXHEM I1aJICOJIUTE U
Me30JIUTe YacTU IJIEMeH 3ap3UICKOro KOMIIEKca U ero BbicesKoB B CpenHell A3uu U Ha Ypaie,
HAUMHAIOT MOJIyyaTh IepBble HayuHble NOATBep:kAeHUdA. B crarbe II. AHnepxusia CeBepHbIU
HNpan ¢urypupyer Kak TOYKa HCXOJa COBpPeMeHHBIX cyOkiazoB Rlal-Z93, Rlal-z282 [3].
TunupoBaHue HEOJIUTHUYECKOTO oOuTaTesisi camMapckoi cremu (crosHka JleOsmkuuka 1V, koTopas
POCCHICKHMHU CIEIUAINCTAMUA OTHOCUTCS K €JIIIAHCKOW KyJbType), mokazano RI1bl*(xRlblal,
R1bla2) [2, c. 25]. [ApeBHuii cyoxian R1b-M73 otmeuaeTcs y 6amkup u TypKMeH.

Ocraercsi ceyaTh IMPEANOIOKEHNUS OTHOCUTEIHHO A3BIKOBOM ITPUHAJIEIKHOCTH HOCHUTEJIEN
COOTBETCTBYIOILIETO apXEOJIOTMYECKOT0 U TeHeTUYecKOro Tuma. OTHOCUTEIBHO Me30JIMTHYECKOTO
HacesieHUs, B X—IX ThIcAYeNeTHAX 10 H.9. IIUPOKO PACCEIMBIIETOCS HA TEPPUTOPUM COBPEMEHHOTO
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CeBepHoro Mpana, CpenHeit A3uu 1 Ha Ypasie, eCTb TUIIOTE3a O TOM, YTO 3TO MOIVIA OBITh MOATPYIIIA
CHHOKAaBKA3CKOH SI3bIKOBOH CEMbH, Ky/Ia BXOIMJIHN SI3BIKU XaTTO-XYPPUTCKHE, OypyIIacKy, EHUCENCKIE,
HBbIHE IIPE/ICTABJIEHHOMN JIHIIh PEJIUKTOBBIMU KeTaMu B KpacHOsSIpCKOM Kpae u OypylliacKd B ropax
entpasbHolt Asuu. «He uckatoueHo, umo eHucelicKue s53blKU, KaAK U HeKxomopvle Opyaue
u3oauposaHHvle a3viku (bypywacku, aaamckuil u 0p.), npedcmasastom coboil 0oCMpo8ox mak
HA3bl8aeM020 «Na1e0espasulicko2o» cybcmpama, Komopbwlil credyem 803800UIMb HENOCPEOCN8EHHO
K apxauveckomy s$3blKOBOMY cocmosiHuto oOpesHell ILlenmpaavHou Asuu» [7, c.169-177].
O BO3MOKHOU OJIM30CTH TPEX MEPEUNCIEHHBIX IPYIIN TOBOPAT paboTsl [39, 40].

CorylacHO CHHO-KaBKa3CKOUM (7leHe-KaBKAa3CKOHM) THUIIOTEe3€, pacraj, 3TOH MaKpOCEMbH
MeTOaMH IJIOTTOXPOHOJIOTHU AaTupyeTcs | X TeicsuesieTneM 710 H.3., UTO BIIOJTHE KOPPEIUPYETCS C
JIATUPOBKAMHU PACIIPOCTPAHEHUs «3ap3UUCKON 001THOCTH» B CpenHio Asuto u Ha FOKHbBIHN Ypa.
Ha HecOMHEHHYIO CBA3b «3ap3UHIIEB» W JleHe-KaBKA3IEB YKA3bIBAe€T M TUIIOTE3a O PaCCEIEHUU
OTIpe/ieJIEHHBIX TPYTII HOCUTEJIEH JaHHBIX sI3BIKOB ¢ rop 3arpoca [9].

B mocnienHme HECKOIBKO JIET Ha OCHOBAHUM HOBBIX JIAHHBIX IMOSBUJIACH TUIOTE3a O IYTAX
paccesieHUs1 TUHTBUCTHYECKUX CHHO-KABKA3IEB, YCHJINBAIOIIAs poJib [[eHTpasibHON A3UU B 3TOM
nporecce. Eme B 2008 romy A.A. POMaHYyK BBIIBUHYJI THUIIOTE3Y O IPOUCXOXKJIEHHUU CHHO-
KaBKa3lleB U3 BocTouHOU A3uH, 0OOCHOBAHHYIO apXeOJOTHUYECKUMH U aHTPOIOJIOTHYECKHUMU
JIAaHHBIMH. JTa TUIIOTE3a JIeJIaeT JIOTUYHOW MUTPAIUI0 Ha-lieHe B AMEDPHKY, a TaKXKe U THUIIOTE3Y
[ITeBOpOIITKMHA O POJICTBE CEBEPO-KABKA3CKUX U CAJIUIIICKOTO sI3bIKA AMEPUKHU ™.

JlaHHBIN B3IVIAJ[ TOJIPKO IIOATBEPIKAAET TUMOTe3y 00 H3HAYAIBHOU NPUHA/IEKHOCTU
ramiorpynnsl R HOCHUTENSAM CHHO-KaBKa3CKOM WM OJU3KOM K HeH CeMbH SA3BIKOB.
ITO MOAKpEIUIsieTCA  HOBBIMH  JAaHHBIMU 00 OOHapy:KeHUHW JpEeBHEHINell  U3BECTHOU
Y-ramwiorpynmnsl R B octaHkax manpuynka MA-1 ¢ I0)KHOCHUOUPCKOUM CTOSTHKM Masbra, »KUBIIETO
OKOJIO 24 ThIC. JIeT Hazaz [25, c¢. 45]. PomaHuyk IoJiaraeT, 4To B KOHIIE MMajieoauTa (U Jlaske B
cepe/iriHE BEPXHETO IMaJIE0JIUTA) TPYIIIbI HOCUTENEH rariorpynisl R mpoasuHysvuchk B CpeqHIO0
Asmuio (merictBuTesIbHO, CaMapKaHJICKYI0 CTOSIHKY B TEXHOJIOTHYECKOM apXeO0JIOTHYECKOM
OTHOIIIEHUHU COJIMIKAIOT ¢ MaJIbTUHCKO-OYpPeTCKOH KyJIbTypoH B 1esioM [26, c. 333]). A paHee — B
HaJyaJie BEpXHEro MajieoJiuTa — ramiorpynma P o6paszoBaiack u3 ramtorpynnsl K (mpoucxoxkaeHue
KOTOPOU HEKOTOphIe (HO He Bce!) ucciieioBaresu JJIOKaau3yoT B FOro-BoctouHoit A3un).

\ManbTucko-Gyperckan |
KynsTypa

./ ~—Apean (] -
30Ha BO3HWKHOBEHMA rannorpynn R >

. MyTH nepensnxennn /-
/~ cMHO-KaBKa3lUeB

\ ¥\
/ Yoxckan |

! . kynstypa

o~ | i : { i / /

Puc. 1. CxemaTtnyeckoe n300pa’keHue OHOU U3 BO3MOKHBIX MUTPAIUH, COTJIACHO TUIIOTE3E
A.A. Pomanuyka (kapta B.B. Bynara)

“http://socialscienceresearch.org/index.php/GIHSS/article/view/736/683
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Apean mexay ropamu Mpasa u 3anagasiM Kutaem, HecoMHeHHO TPOXOoAUT Yepe3 CpegHIon
Asuio, 1 MUTpaIyy, B KaKylo Obl CTOPOHY OHU HE IIUTH, BOCTOUHOKACIHHCKUX Me30JIUTUUYECKUX
IIEMEH YKJIQ/IBIBAIOTCA B XPOHOJIOTMYECKHe U reorpaduyecKkve paMKU JaHHOIO IIpoliecca.
Takum 06pa3oMm, JaHHAS TUIIOTE3a BHITVIAAUT IIPaBION0I00HO.

|KpacHmM OTMeYeHH BOHH C Hanbonbmel dYacToToW Tanmorpynnu Rla B
HaWle BpeMS .
CHHMM OTMeUYeHH NpelelH PacHpoCcTpaHeHM:a "2ap3micKux"
HeONMTHYECKMX KYILTYp okomo 5000 Toma mjo H.3.

Puc. 2. PacupocrpaneHnue ramiorpynnsl R1al B Hate BpeMs
(Cumneti TuHMEN MOKa3aH apeasl Me30JIUTUUECKUX U HEOJIUTHYECKUX KYJIBTYD 3ap3UUCKOTO
IIPOUCXOMKAEHUSA OKOJIO 5000 rofa JIo H.3.)

UccnenoBatenby Cpennert Asuu JI.M. CBEpUYKOB WJIET JajIbllle, 110 €r0 BEPCHUU TePMAaHIIbI-
OanTeI-cyiaBsiHe (a 3TO, eBpPONENCKUi cerMeHT HocuTesel Rial (cyOkiaz Z-282 U HUCXOZSAIIHE),
IIOTOMKHU HOCHUTEJIEH KyJIbTYPHI IIHYPOBON KEPAMUKHU) - HMPUIUIN U3 TIyOUH KEJIbTUMHUHAPCKOU
KynabTypbl Ilpuapanbsa: «Takum o6pasom, 045 KeabmeMuHapckoil kyavmypwst (c mpems
N0KANbHBIMU 8APUAHMAMLU) He 0CMAaemcs UHO20 8blOopa, Kpome NPU3HAaHUs ee 8 kKauecmaee
2epmaHo-6anmo-caasaHckoll duanexmuoll obwHocmu. Ha 1ee oHa mecHo conpukacanacs c
OxcelimyHcKoU KYyabmypoil — apeanom moxapckux duanekmos, Ha 3anade — c aiidaboackotl
KYAbmMypou, 8 Komopoil caedyem NPu3Hams 8MOpPYH 1acmsv 3anadHo-uHdoegponetickol uau
«dpesHeesponelickoll» 2pynnvl — umMano-kKeabmo-urauputickyro. Hempyono ybedumwvca, umo
UMEHHO KOMNAEKC KeAbmeMUuHapcKou u atidaboackoll KYyabmyp NOCAYHCUA UCXOOHbIM 041 M020
muna xoaaiicmea, xuauwia, gopm nocyodsbl, MexHUKU ee U320MOB/AEHUA U OPHAMEeHMAayuu,
Komopble 06blYHO NPUNUCHLIBAOMCA UHOOes8ponelickum Hapodam»[14,c. 171].

OnHako, KaKUM e MOT OBITh SI3BIK MMEHHO TeX HOocHTesel Rlal, KOTophle 3aTeM BJIIHIUCH B
cocTaB (OPMUPYIOIIUXCSA WH0EBPOIIeHcKUX HaposioB? B paborax A.A. Pomanuyka u 3. Baiinpl
IOKa3aHO, YTO HapOJbl 3amlaJHbIX BeTBEH CHHO-KaBKAa3CKOW oOmHocTH (6acKu, KaBKasIbl U
OypuIlli®) MMEIT OmpeesieHHyl0 MmpuMmech ramiorpymnbl L [1, ¢. 54-55; 10]. Kerbl ke 3TOM
3HAYUMOU MIPUMECH HE UMEIOT, SBJISACHh IPAKTHUECKH ITOJTHOCThIO HOCUTEIAMU ramiotuna Q u R
(Q momwuuwmpyer). HeKOTOPHIMU JIMHTBUCTAMU 0COOO BBIJIEJISIETCS POJICTBO MEXKAY KeTaMH U
Oypumamu (HampuMmep, TUIMOTeTHYecKasd Kapacykckasd rpymnma’), a Oypumu — 3TO Hapof,

- K 6ypI/IH.IaM 1 OTHOCUTCSA 3HAMCHUTOC IJICMS XYH3a.
" VanDriem, George. The Languages of the Hialayas. Brill, Leiden 2001. ISBN 90-04-10390-2
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oburtatonuii B lleHTpanpHON A3WM, HeJlaeKO YIIEAIIMH OT apeasia 3ap3WICKOTO Me30JIUTA.
lFamorpynma L He IPUCYTCTBYeT PAaBHOMEPHO U B 3HAUYMMOM KOJIMYECTBE Yy BCEX CATEMHBIX
WH/IOEBPOIIENCKIX HapoZoB (KOTOPBIX OOBEAUHSAET CPaBHUTEJIBHO BHICOKAA KOHIIEHTpALUA
ramwiorpynnsl Rlal), mosToMy rHIOTeTHYECKUH A3BIK IIJIEMEH, Ha KOTOPOM T'OBODHJIM HOCHUTENU
6a3oBbIX cyOKIazoB Rlal Ha JpeBHUX 3Tamax HMX pPacceieHUs, MOT COXPaHATh OJIM30CTh K
MPaXaTTO-XypPUTCKOMY, €HUCEUCKHM, OypyIIacKu B WX HW3HAYAJIBHOM COCTOSTHUM (710 BJIMSHUSA
HocuTesnel L). IIpuuem eHucelicKue BUAATCA TPYNIION A3BIKOB, MEHBIIIE MTO/IBEPTHYBIINXCA 3TUM
BozzelicTBusAM. Kpome Toro, paborer U. Hamrysne [12, ¢. 62-67] ykaspiBaloT Ha (PaKT HaIUMIUA
cBsA3el OypylIacKy U MH/I0€BPOIIEUCKUX A3BIKOB B 00J1aCcTH JIeKCUKHU. BO3M0KHO, A3BIK OypyIIacku
OTpa)kaeT TOT MOMEHT, KOIJIa KaKue-TO U3 3ap3UHCKUX IUIEMEH YK€ I[ONaJId B 30HY
dbopMupoBaHUA NH0EBPONENCKOTO SI3bIKA U CTATH €r0 AKTUBHBIMU YYaCTHUKAMH.

O paborax M. Yamryse xodeTcs ckazaTh 0c000. [IepBoHAYAIbHBIM aKIIEHTOM HCCIEOBAHUS
ObUTa TpOBEpKa THUIOTE3bI O TOM, UTO HApOAbl OypyIIacKu IIPEJICTABJIAIOT  COOOU
aCCUMIJIMPOBAHHBIX ITOTOMKOB BOMHOB AJjtekcaHzpa MaxkemoHckoro. CpaBHEHUs, IPUBEJEHHBIE
Yamryste, AeWCTBUTEJBHO IIOKa3aJd BO3MOXKHYI0 OJIM30CTh psAfa KOpPHEH Oypylacku
PEeJINKTOBBIMH JIPEBHUMHU WH/IOEBPOIIEHCKUMU A3BIKaMU basikaH. 3aTeMm IocsenoBaa KpUTHKA
pabot co cropons! /:k. berrrcona u B. biaskeka [15], ykaspIBaoomas Ha pasjimdue M0 CTPOIO U
rpaMMaTHKe, IIpUYeM y OypyIIacKyd JeHCTBUTEIBHO BBICOKUU IIPOIEHT CXOXKAEHUH B 0a30BOU
CTPYKTYp€e C KETCKUMH, KaBKa3CKUMU U O6ackckuM|[15, c. 27-30]. OnHako, Dpuk XeMmI, B IeJIOM
no/iiep:kaB Teopuioo Yarryse, BHEC KODPEKTUPOBKH — fA3BIK OYpYIIAcKH, €CJIU U POJICTBEHEH
HHJIOEBPOIIECKUM TO Ha OoJjiee TyiybOKOM YpPOBHE, YeM Jake XeTTckuil (aHatosnuiickue). 1 kak
utor B pabore M.Yamysne 2012 roga [12, c. 123] ObUIO NpeIJIOKEHO CJIEyIOIee JPEBO A3BIKOB

(puc. 3):

Pre-Indo-European

Indo-European Anatolian Burushaski

Table 7. Burushaski as a branch of Pre-Indo-European (?)

Puc. 3. Vyumioctpanus B3auMOCBsA3€H A3bIKOB 110 Yanrysie-Xemiry (B UX OPUTHHAIBHOM BEPCUH)

Hcxonss w3 BBINIECKA3aHHOTO, JIETKO OOBSCHUMBI IapaJUlesii B JIEKCHKe. B cjoBape
The American Heritage BpickazaHa rumortesa, uTto moHATHe abel (s16710k0), obOoO3HaUaIoIIEe
dpykTOBOE IEpeBo, OBLIO 3aMMCTBOBAHO M3 OypyInacku (Ha OypyIIacKu «s0JIOKO» U «s0JIOHSI» -
baalt) [13]". Tem cambIM, CJIOBO «s0JIOKO», OTHOCAIIEECS K O0IIeMy MPas3bIKy TepMaHIleB-0aITOB-
c/1aBsH (HO He POMAaHIIEB U He TPEKOB), MOXKeT ObITh cyOCTpaTHBIM U3 Oypuickoro. To ke camoe
co cyioBoM «cepebpo». B.B. lIBaHOB oTMeuaet: «ConocmasaeHue 6a1mo-caassaHo-2epMaHcKo20
«cepebpa» ¢ MUSPAUUOHHBIM CPedU3eMHOMOPCKUM MepMUHOM muna 2py3-3aH. *wercixl-
'cepebpo’ (epy3. wercxl-) npu 6ack. zirar, zidar, apa6b. sarif, xayca ‘azrurfa doaxcno yuumsieams,
No-8UOUMOMY, U B03MONCHOCMb B8bl0eNEHUS 8 ITMOM NociedHeM 08YX PA3HbIX OCHO8, 00HA U3
Komopwvix "conocmasuma c 6ypywacku buri ‘cepebpo’ (cp. emopyro noaosuHy 6aamo-caasaHo-
2epMaHckKo20 mepmuHa)»[16, c. 67-68].

Ecth u apyrue HaMeKH Ha IeJecO00pa3HOCTh JAHHOTO HAIMpaBJIE€HHS IOWCKOB. B craThe
B.B. MBanoBa wu T.B.Tamkpenun3e «MHmoeBpomelckass TpapoJAWHA W pacceyieHue
WH/IOEBPOIIENIIEB: TIOJIBEKA HCCIENOBAHUN € OOCYKJEHHH» MOXKHO BCTPETHUTH CJIEAYIOIIHE
yrBepkaenusi: «Cozaacto uccaedosanusm A.Il Jlyav3ona no xapakmepy OpesHUX 2UOPOHUMOSB
domropkckoe Hacenerue CesepHozo Kasaxcmana 6vL10 no s3wiky eHucetickum (/lyav3on 1962,
1968a, 6; 1970). DuHHO-Y20pCKUe 2pynnbl U HAXOOUBWUECS C HUMU 8 UHMEHCUBHOM KOHMaxkme
UpaHubl omHocamcesa Kk 60.1ee no30HUM obumamenam amux u 6oaee WHCHLIX patioHos». «Ecau
donycmumu 803MOX}CHOE eHlucelicKkoe HaceaeHue 04 bomatickoil kyabmypbl...»[17, c. 109-136].

" 3acmykHBaeT BHUMaHHE Hanudue ramiorpynmsl R2 y 7% xusymux B [puapanse kapakanmaxos (http://www.pnas.
org/content /98/18/10244/T1.large.jpg), u y 14% Oypuieii (http://www.ncbi.nlm.nih.gov/pubmed/17047675), urto
MOXET KOPPEIMPOBATh CO CBA3bI0 OYpHILIEH U KeIbTUMHHAPCKON KYJIBTYPBL.
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T

1 - MAXaHMKAPCKaA KynbTypa
|2 - OIOKNMHCKARA KYNbTypa
3 - KeNbTeMUMHAPCKAA KYNbTypa
4 - py6u0BCKAnA KyNbTypa
5 - NONyAeHOBCKaA KYNnbTypa
6 - KaMCKaA KynbTypa
1 7 - KO3NOBCKaA KynbTypa
(o

8 - YyoXCKaA KyneTypa

9 - AHrenbCKan KyneTypa

10 - TawbynatosBCcKana KynbTypa
11 - npubGensCcKan KyneTypa

12 - KyNIyHOMHCKAaRA KynbTypa
13 - Tun MocnuHo-HeHacsiTely

)

Puc. 4. ABropckas kapra B.B. Bynara pactipoctpaHeHUs apXe0J0TUYECKUX KYJIBTYP
B LleHTpaspHOI A31H 0K0JIO 5000 To/a 70 H.3. (IUleMeHa — BO3MOXKHbIe HOCUTEH IPEBHUX
CHHOKABKAa3CKUX A3BIKOB ITI0KA3aHbI CHPEHEBO-PO30BBIM I[BETOM)

Apxeosiorusi TOKa3bIBaeT Murpamnuio cobcrBeHHO keroB B Cubupp ¢ IOra. B Heosute
(mauunHaa c¢ VI TeicsAYeseTUus [0 H.3.) TPYIIBl 3apP3UNCKOTO MPOUCXOXKJAEHUS PACIIUPSIA CBOE
npoctpaHcTBO B CpemHell Asuu, a TakKe NPOJOJDKAIN paccesJieHWe 3a IIPeJiesibl CBOEro
MEe30JINTHYECKOTO apeasia — B Cubupb. «B aumepamype ymeepounocb mHeHue, 4mo npeoxu
Kemoe omHocumenvbHo HedasHo muepuposaau Ha Enucelickuil Cesep, u gopmuposaHue 3mozo
Hapoda npoucxoduno Ha roze medxcoypeuvs Obu u EHuces (Anexceenko 1994: 189). ITo mHeHuro
E.A. Anexceenxo, nepeble 00CMOBEPHO U3BeCMHble KeMOA3blUHble 2pynnul Ha pybedxce 3p
npoxcueaau 8 20pHo-maexcHvlx patioHax FOixcnoii Cubupu u Cesepo-Bocmounozo CuHbussHa
(Kumaii) (Anexceenxo 1976: 180—184). IIo OaHHbIM MONOHUMUYECKUX UCCAe008aHUlL
A.Il. /Tyav3ona, kemckue (eHucetickue) Ha38aHU WUPOKO PACNPOCMPAHEHbL HA 80CMOKe U 1020-
socmokxe 3anadHoit Cubupu (/lyab3on 1960: 291). Apeanbl eHUCEUCKUX MONOHUMO8 U
2u0poHUMO8 8blaeaenbl A.Il. JlynsaoHom Ha 3navumenwvHoll meppumopuu Cubupu, u oaxce 8
Cesepo-Bocmounoil Cunvyssme (/Ilyav3on 1962: 50—84)» [18, c. 83-84].

B HeonuTuueckoil CpenHell A3WHM BO3HHMKAET JIOCTATOYHO OOIIMpPHAs KeJbTeMHHApCKas
KynbTypHass oburHocth. A Ha Cpenmueil Bosre eme B VIl ThicAadesnetnu 10 H.3. GOPMHUPYETCS
VHUKaJIbHasi — caMasi JApeBHssA B EBpome KyJabTypa KepaMUKH — eJIIaHcKas. Bompoc o
MIPOUCXOXKJAEHUH KYJIbTYPHI ABJIAETCS JUCKYCCUOHHBIM. Psii aBTOPOB, OCHOBBIBAsICh HA HEKOTOPOM
CXOJICTBE KEPAMUYECKHX COCYZOB, CYUTAIOT, UTO BOSHUKHOBEHHE TaMATHUKOB €JIIMAHCKOIO THIIA —
3TO pe3ysibTaT Murpanuu Ha CpeHi00 Bosiry nHOKy IbTypHOTO HacesieHus u3 CpenHeit Azuu (T.e.
BEPOATHO TOCT-3ap3uiineB) [20, c. 258-261]. /lpyrue aBTOPbI CYUTAIOT, UTO KyJIbTypa CJIOXKUJIACH B
pesysbTaTe ajanTanuy CpeaHea3suaTCKONW KepaMHKU MEeCTHBIM aBTOXTOHHBIM HacejieHUeM [21,
¢. 201], HO B JITOOOM cJTydae B3aMMOJIEUCTBUE CO CPEAHEA3ZUATCKUM IEHTPOM BJIMSHUS HAJTHUIIO.

Jl1s1 oTBeTa HaA BOIIPOC, T7ie JKe obuTarenu peBHel CpeHU A3UHM MOTJIA BJIUTHCSA B COCTaB
dopMupyOmUXCcs WHAOEBPONEUCKUX HAPOJOB, I1€JIecO0OpAa3HO OTTOJKHYTHCA OT BEPCUU
MIPOUCXOKAEHUSA TTOCTIETHUX.
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Ha Tekymiuii MOMEHT OCTAJIMCh 10 CyTH JIUIIb JBE€ OCHOBHbBIE THIIOTE3bI: OJIHMKHEBOCTOUHAS
TUIIOTe3a ¢ BapuaHToM 'aMkpennaze-lIBaHOBa, KOTOPbIE BBIBOAAT UX C APMAHCKOTO HAropbsi WU C
BapuaHToM PeHdpio, BBIBOAAIIMM K3 AHATOJMH, W T.H. KypraHHas THUIIOTe3d, C T.3. KOTOPOU
MpapoArHa WHAoeBponeineB — crenu HxxkHott Poccnu n Ykpaunsl, rae B |11 TeicsuesreTnn 10 H.5.
(HekaTMOpOBaHHBIE PAZMOYTJIEPOJIHBIE JIAThI) MEPEKUBAET PACIBET SAMHAs KYJIbTypHAasl OOIIHOCTB,
Jl1si AMHOM KyJIBTYPBI NIPEAKOM, BEPOSATHO, sABJsAeTcs Kyabrypa Cpemanuit Ctor, KoTopas 3aHHMasa
IIPOCTPAHCTBO B cTersx [Ipuazosesa mexxay JInernpom u JIoHoM[22] 11 yaCTUYHO XBaJIBIHCKAs KyJIbTYpa
camapckux crereid. [IpeIkoBoM /71 CPEIHECTOTOBCKOM KY/IbTYPhI MOXKHO CYUTATh THEIPO-I0HEIKYIO
KyJIbTYPHO-HUCTOPHUECKYI0 00IIHOCTD (V ThIcAUYesneTus 7o H.9.) [23, c. 324-325].

Ecin mHpoeBponeiins! Bee ke mpunuin ¢ bimkHero Bocrtoka, To mosiBneHue Rlal y Hux
CTAHOBUTCS JIOTUYHBIM U OISTHh-TAKH YKa3bIBAIOIIUM HA 3ap3UMCKHE KYJIBTYPHI, TAaK KaK COTJIACHO
pabore I1. Aunepxuiia [3], ouar pacnpocTpaHeHHsI COBPEMEHHBIX cyOKIanoB (Z282 u Z93) aToii u
MpeIecTBOBaBIINX ek ramvtorpynm 1mesl ¢ CeBepHoro MpaHa — 1ora 3ap3WCKOro apeala.
Tem cambIiM npocMaTpuBaeTcs Tpaektopus «llenTpanbHaa A3usa — bamxkauit Boctok — EBpomna,
npuueM B 3arpoce wiam Ha bimkHeM BocToke Moriia mpousouTu TpaHchopMaIusa s3bIKa
HocuTesneln Rlai. OpgHako 0030p TMOC/TAENHUX JAHHBIX, KOTOPBIM Oy/leT JAaH HIDKE, 3aCTaBJIAET
paccmotpeth 1 Haxonku CeBepHoii EBpa3un (a mmenHO — Boct. EBporia) B mpesioMyIEHWH K CHHO-
KaBKa3CKOU THIoTe3e. Pe3ysibTaToM aHa/IN3a JAHHOUM CTAaThU ABJISAETCS TO, YTO HOBBIE JIAHHBIE HE
MIPOTUBOpEYAT TUIOTe3aM O CHHOKAaBKAa3CKOW aTpUOYIMH HOCHTeNeH ramiortuna R1 ¥ UX BBIXO/A
13 BocTOYHOM yactu EBpasuu.

Bribpoc MesonuTHuecKux KyabTyp u3 CpeaHeld A3WM W IPWIETAOIINX PadOHOB B
Bocrounyio EBpory aBHO 3ameueH apxeoJioraMu. [[ByMs NpeTeHJIEHTaMH HAa CHHOKAaBKAa3CKHUM
s3bIK (IIEHTPAIbHOA3UATCKUM) U BEPOSATHO HaJIMUHME MCKOMOU ramiorpymnmbl Rlal B BocrouHoit
EBponie moryr cuurtatbca Kamckas kysnbpTypa u KyabTypa Tuna MocnuHo-HenaceiTenp Ha
CeBepckom JloHIie.

Kamckas xkysnprypa pasBuBaerca B Cpennem IloBosmkbe: «Bo emopoll noaosuHe
6opeanvHo20 nepuoda 30ecb NOABASLEMCS HAcCeneHUe, ocmasusulee KAMCKYN KYyabmypy.
INymu e2o npoHukHogeHus 6 Oaccelin Kambl He 6N0O/HE SCHbL, B803MOXNCHO, CAOXHCeHUe IMOil
KYyAbmypsl 08yma nymamu — uau u3-3a Ypanra, uau u3 Ipuxacnus. Camasn 10#cHas cmosiHka
amoil kyasmypvt — 3axap-Kaama I — Heckoabko omauuaemcss Om 6cex OCMA/AbHbLX.
He uckaroueno, wmo ona npedcmasasem cobotl u ocobyro kyasmypHyro epynny. O0Hako pewams
OKOHYAIMEeAbHO 3MOIM B0NPOC Celvac Hes803MOMCHO. Bo ecsakom cayuae, apean OCMAAbHbIX
NamMAMHUKO8 KaMCKOU KYAbMypsbl U ux ob6WHOCMb ¢ Me3oaumuueckum HaceneHuem CpedHezo
3aypanvs 2080psAmM 0 803MOMCHOCMU U 80CMOUYHO20 NPOUCXOHCOEHUS IMUX NAMAMHUKO8» [4,
c. 92]. IIpoucxoxaenue MocnuHO-HeHachITEHCKOTO TUIIA aBTOPBI HHIIMKJIONEUYECKOTO aTjaca
Tartarica cBsA3bIBAIOT C BOCTOYHOIIPUKACITUHCKUM Me30JIUTOM [24, c. 72], a CBepUKOB MHIIIET, YTO
«OHenpo-0oHeuKas Kyabmypa, kax u ee npoudgodHas Cpedxuii Cmoe II, cesazama ¢ pacceneHuem
naemeH atidaboackoil kyavmypwi» [14, c. 172].

I[Io ero MHEHHIO, «NO30HEME30AUMUHECKUM—PAHHEHeOAUMNUUYECKUM  KOMNAeKcam
OMHOCAMCA MAmMepuansl U3 CMOSAHOK cmapopevuuil p. 3apadwaH, demoHcmpupyrowue
0Mwjen08o-nNAacmMuH4amy0 UHOYCmMpuro ¢ 28HbIM npeobradaHuem Omujenos, Ymo yxkasbleaem
Ha  ce8epo-80CMOYHbIE Npedenbl PACNPOCMPAHEHUS  NPUKACNULICKO-OAUMCHEeBOCTOUYHOIL
mpaduyuu xameHHoll undycmpuu (Xoamamos, 2000, c. 25—27). Ha naamo Ycmiwopm
evldensiemces ailldaboackas Kyabmypa anoxu mMe3oauma u Heoauma, 0458 Komopoil xapakmepHa
naacmuHuamas uHoycmpus, obHapy@cusawwas 2eHemuueckue ce3U C Me30AUMUYecKUMU
namamuuxkamu FOxcrnozo Ipuxacnus ([ceben, lam-0am-uewme). B mo sice epems ommeuaemes
cxodcmeo omadenbHbLx OpYoUll C MAMepuaIamu WICHOYPAAbCKUX CMOAHOK AHeeavka u Mbicogas
U Me301UMuYecKuxX KOMNAeKCOo8 M. H. cepo21a3o8ckol kyasmypwsl CegepHozo IIpuxacnus
(Asusosa, 1990, c. 24—25)».

A.B. BuHOTpa/ioB Ha OCHOBAHWM HAXOJOK B IIO3/THEME30JINTUUECKON CTOSTHKE AMjmabost
aCCUMETPUYHBIX Tpallelil SHTeJbCKOTO THIIA MPEABUAEN, UYTO «8 Oydywem pailoHbwl
pacnpocmpaHeHuss Me30Aumuueckux uHOycmpuil O6AuXCHe80CMOUHbIX munos 8 IIpuxacnuu
COMKHYmMCSL ¢ 004acmvl0 pacnpocmpaHeHusl HHCHO3AYPAALCKOU SAH2eAbCKOU KYAbMmypbl»
(Bunozpados, 1979, c. 57)» [14, c. 49-50].
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KynsTypid 4 THNG NAMATHAKOE MESONUTA W WX PACNIPOCTDANEHWE

Puc. 5. Kapra «Bocrounas EBpomna B s1moxy mesosnura» [24, c. 72]

B cratbe [2, c. 42, c. 49] 2015 roga OGOJBIITUM MEKIYHAPOAHBIM KOJIJIEKTUBOM T€HETHKOB
ObLT OOHAPO/MOBAHBI 3aMedaTesIbHble pe3yabTaThl. OCTaHKU MY;KYUHBI, KUBIIEro Ha FOKHOM
OsieHbEM OCTPOBE B 5500 /10 H.3. (MMeIOIIie NHBEHTAPHBIN HOMED 142), cofiepKaT Y-TaryIorpyIiLy
Rla1, mpuuem oTHOcsAIIMECS K JipeBHeMY cyOkiamy R1al-SRY10831.2*, He copeprkalneMy MapKepa
M198, npucymero Rlal-z282 u Rlal-z93. To ects yke B Me3osmTe CeBepHasa EBporma Bxoauia B
apeaJ1 pacrpocrpanenusa Rlal.

IlepBOoHaYasIbHO MOTHJIBHUK ObLI JaTupoBaH II ThicsAdeseTHEM 10 H. 3., HO 3aTEM JlaTa ero
oOpa3oBaHUs OTOJABUHYTA HA TPU-YETHIPE THICAYHU JIET BIJIyOb ucTOpuH — B V—VI ThicAUeneTre 10
H.9. [4, c. 31]. AHTpoIOJIOTHYecKasi MPUHAJIE’KHOCTh YeJIOBEUECKHX OCTAHKOB MOTHJIBHHUKA ObLIa
JIUCKyCCHOHHOU. PocT ckeseToB socturan 180 cM. YacTh uccaefoBaTesiel CYUTAIU HalIeHHbIE
yepena KPOMaHbOUHBIMU, APYTHE 3aMedYaii MOHTOJIONIHOE BiausiHue [27, c. 59, c. 64].

ITo moBo/Ty MPOUCXOKAEHUSA MOTHJIbHUKA IUPOKO IPUHATOU ABJISAETCA «€BPOIEHCKAsA TOUKa
3peHusi». B.Il. IkuMOB npuaepKUBAJICS €BPOMOIEHTPUYECKON TOUKH 3PEHUSA U IPEIIIOIONKIII,
YTO CBOUM IIPOUCXOKJEHNEM OHU CBSI3aHHBI C O3THENAIE0TUTUIECKUM HaceJeHrueM BocTouHom
EBporbl, mpojiBUTaBIIMMCA BCJe, 3a JIEITHUKOM Ha CeBep U ceBepo-BOCTOK [11, c.54]. «Takum
obpasom, cobpaHHble OAU3KUE K COBPeMEHHOCU KPAHUO/02UHecKue cepull, Ho8ble OaHHble O
JpesHeMm Hace/neHUU, KAK HAM npedcmasasemcs, CkKopee, nNpusHecau OONOAHUMENbHble
apaymeHmol 8 N0Ab3Y CNPasedAU80CMU MeopUl WUPOKO20 PACNPOCMPAHEHUA 8 Me30Aume Ha
o2pomHblx npocmparcmeax Eeponut — om Kapeauu, Kpvima, Ykpaumwst 0o FOzocaasuu, Yexuu,
Januu u FOdxcHoll Illseyuu — 8apuaHmos cegepoesponeiicko20 aHmMpono/102u4eckomM mund,
2eHemuyecKu npoucxoodusuie2o 0Mm 8epxXHenaneoAUMuU1ecKko20 HaceneHUs eeponetickoll cegepHoll
npunedHukogoil 30Hbl. Bapuanwmos, 8 cocmase KOMOpPbLIX 00CMAMOYHO WUPOKO Oblau
npedcmasaeHvl HEKOMopble, AUUWb BHEWHE CXOOHble C MOH2010UOHBIMU, HO He C8SA3AHHblE C HUMU
2eHemuuecku npusHaxku» [28].

OTHOCHUTEJIPHO apXEOJIOTHYECKUX CBSA3eH MaHHOW HAXOJKU OBLI C/leJlaH BBIBOJ O €€
MPUHA/VIEXKHOCTU K BBIZIEJIEHHOW B IOKHOM 4YacTM Kpas TaK Ha3bIBaeMOU «KpEMHEBOW»
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Me30JIUTUYECKON KyJIbType, CBA3aHHONH CBOUMM IIPOMCXOXKJEHHEM C KpyroM KyJabTyp Bosro-
Oxckoro Mexaypeubs U (co BpemeHu nossiaeHus ¢ VIII TeicAdesieTHs 10 H.9.) COCYIleCTBOBABIIEH
c Oosee pamHelt (¢ X ThICAYeseTHs JO H.D.) «MECTHOH KBapIEBO-CJIAHIIEBOW» KYJIbTYPOU,
OCHOBaHHOU BbIXoZIaMu ¢ CeBepHoro IIpuypanpa win 3aypaibs U POJICTBEHHON (PUHJIAHJICKOU
KyabType Ackosia — Cyomycspsu [4, c. 31]. Bopouewm, aTa Touka 3peHus, paszessemMas MHOTHMHU
CHeIUINCTaMU TPUJLATH JIET Ha3a/, Obljla OTBEPTHYTA, U B HAIlle BpeMsS MOTWIbHUK IBITAIOTCA
COIIOCTaBUTH C T.H. «OHEIKCKOU ME30JIUTUYECKOH KYJIBTYPOUl», paclipOCTPAaHEHHON Ha Beex Oeperax
Omnexckoro o3epa, KpoMe 102kHoro [28].

Mesosiut Kapenuu B 11eJ10M BeZleT POUCXOXKEeHNE OT Oosiee 3ammaIHbIX BApUAHTOB. ACKOJIa
u CyoMycspBH — 3TO OYEHb OJIM3KHE APYT JIPYTy ME3OJHTHYECKHE KYJIbTYphl [4, c. 31]
apeHCOYpPrcKOro U raMOyprcKOTO IIPOUCXOXK/JIEHUs, YTO YKa3bIBaeT HA EeCTECTBEHHBIA ITyTh
3acesieHuss CKaHAMHABUM U3 CeBepPHBbIX pailioHOB lleHTpasbHOU EBpombl, r7ie B ¢pUHAIBHOM
MMJIE0JIUTE PACIIOJIATAIUCh JaHHbBIE KyJAbTYphl. OMHAKO, ECTh U MHOH B3TJISA] UMEHHO HA OHEMKCKYIO
KyJIbTYPY, KaK Ha OTJIMYAIOUIYIOCSA OT MEe30JIMTa 3amajZia U BOCTOKA, HO MMEIOIIYI0 HEKOTOPhIE
CXO/ICTBA C TUIIOM BepeTbe, 3aHUMABIIUM I03KHOE TToOepekbe OHeru [29, c. 244-252], u gaxe c
ITO3THUM 3TaIlloM OYTOBCKOH KyJIbTypbl Bosiro-Okckoro Mexaypeubs [24, c. 72]. 3anaHble CBSI3U
Tuna Beperbe m OyTOBCKOM KyJBTYPHI YKa3bIBAIOT HA ME30JIUTUYECKHE KyJbTypbl CeBepHOM
EBponsl Tuna Marsiiemose u Crap-Kapp B nepBoM ciydae U CBUAEPCKYIO KyJIbTYpy BO BTOPOM [4,
c. 195]. ITockonpKy AHUCIABUUYCKASA KYJIBTypa TaK:Ke IMPOUCXOAUT (IIOJTHOCTBIO FUTH YAaCTUYHO) OT
Ky/JbTypbl Marsiemose [4, c. 61], a ee BIIOJIHE MOXKHO 3aI0J03PUTh B IIPUBHECEHUH HEKOTOPBIX
ay1eMeHTOB B JIHemnpo-/loHENKy0 OOIIHOCTh, IMOCJIEAHIOI TAaKXKe MOXKHO YaCTHYHO OTHECTH K

STOMY KPYTY KYJIBTYD.
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Puc. 6. ABTopckas kapta B.B. BysnaTa apxeosornyeckux BIUSHUN Ha COOOIECTBO cO3/iaTesel
OJieHeOoCTPOBCKOTO MOTTUIbHUKA. CHHElN MyHKTUPHOU JIMHUEH oTMeueHa Oeperopast JIMHUSA
AHITUIIOBOTO 03€epa 0K0JI0 6000 ro/ia 7o H.9.

B crareax B.M. XapranmoBuua u A.A. Pomanuyka [37, 36] mpuBemeHbl apryMeHTHI O
CYIIECTBOBAaHUHM CEBEPHOTO AHTPOIOJIOTUYECKOrO THIA, MPUYEM B IOKa3aHO, YTO HaceJeHUe
IOxxHoro  OseHbero  OCTpoBa  MPUHAJIEKUT K  CEBEPOEBPOINEHCKOMY  PEJHMKTOBOMY
OJIOHTOJIOTUYECKOMY THILY:

«Taxum obpasom, cobpaHHble bAU3KUe K COBPEMEHHOCMU KPAHUOA02UHeCKUe cepull, HO8ble
JdaHHble 0 OpesHeM HaACeNeHUll, KaK HaM npedcmasasemcs, cKkopee, npusHecau OONOAHUIMEAbHbLe
ap2ymeHmsl 8 N0Ab3Y CNPAasedAUBOCNU MeoPUll O WIUPOKOM PACNPOCMPAHEHHOM 8 Me30aume Ha
o2pomHblx npocmpaxemsax Eesponvt — om Kapeauu, Kpvima, Ykpaurst do FOzocaasuu, Yexuu,
Januu u FOxcHou Illeeyuu — eapuaHmos cesepoesponelicko2o aHIMpPON0aA02U4ecKOM munda,
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2eHemuyecKU Npoucxoousule20 Om 6epXHenane0AUMuUYecKo20 HaceaeHUst e8ponelickoll cesepHoll
npunedHukosoll 30Hbl. Bapuanmos, 6 cocmase KOMOpbLX OOCMAMOYHO WUPOKO ObLau
npedcmaesneHvl HeKOMopwle, AUWb 8HEUIHe CXOOHble ¢ MOH20N0UOHBIMU, HO He C8S3aHHble ¢ HUMU
2eHemuyecku npusHaxku» [37, c. 143—156.] u «CpedHeesponetickuil komnaexkc Npu3HaAKos, 8 UeaoM,
npedcmasaen u cpedu medoaumuveckozo (Bacunveska III) u Heonumuuecko2o (OHenpo-0oHcKas
Kyavmypa) Hacenenusn Ykpaunwl. Ha cesepe — 8 Kapeauu (OaeHuil ocmpos) u Jlamesuu (38etiHuexu)
8 Me30AuUMe NPOCAeHCUBACMCS MAakdHe MACCUBHbLL, M. e., 8 UeA0M HepeOyYuUPOB8aHHbIL
000HMOoN02UHeCKUll KOMNIEKC ¢ PA0OM NPU3HAKO8 80CIMOYHO20 Xapakmepa — cegepoesponelicKuil
peauxkmosblil o0oHmoao2uveckuil mun» (I’ pasepe 1999a: 213)» [36, c. 320].

B sToMm ciyuae (ecsiu mpasel B.M. XapranoBuu u A. A. PomaHuyK) BepOSAATHbIE KaH/IU/IATHI HA
6osee manpHee ponacTtBO ¢ OseHbUM OCTPOBOM — 3TO KYJIBTYphl DpTebesie, BOPOHKOBUJIHBIX
KyOKOB, U Torza 6asoBBIM cIleHapueM JyiA HocuTesel Rlal MOMeT IIpeCTaBIAThCA BBIXOJ U3
Boctounoii Asum uepe3 Cubupb 0 IPUJIEHUKOBOHN 30He BIUIOTH JI0 paccesieHUsA 1o Oeperam
JlutopuHOBOTO MOpsl M 00pa3oBaHUsA KyJbTyphl Marsiemose. JIOTHIHOCTh yXO7la OXOTHUKOB Ha
ceBepo-3amaj] Beje, 32 OTCTYNAIUM JIEAHUKOM U Hasimuue B EBpomne gpeBHUX Y-TalioTUIOB Q
JleJIaeT TaKyl0 MUTPALUIO BeChMa BepOATHOU. fIBBIK IlepecesieHIIeB B 3TOM CIydyae MOT OTHOCUTBHCS
K 0c000¥ ceMbe, CTOsIIIEeN OJIM3KO K MPACHTHOKABKA3CKON WJIM HEMIOCPEACTBEHHO K HEH. ITO B3TJIA/
MIOATBEPIKAAIOT W OT/IeJIbHbIE JIMHTBUCTHYEecKHe HaOmogeHus 0. MoceHckuca o cybcrpare
€HHUCEMCKOT0 THIIAa B IIparepMaHCKOM U KeJbTCKOM [42] (ocoboro moBepus 3acily>KHUBAIOT
napasuiesy, panee ormeueHHble Bsu. Be. FIBanoBbiM u A.I1. /lys1630HOM).

Bopouem, psax apyrux ¢akrtoB ykaspiBaoT, yTo OsieHuit OCTpOB Morjla 3aTpPOHYTh U
HerlocpeicTBeHHO Murpanus u3 llenTpasibHoit Asuu u gaxe bikHero Bocroka Me30/IMTHUECKON
sroxu. IlepBbIli KaHIUAAT — o0co0asg NEYOPCKO-IBUHCKAasA KYJIBTypa, KOTOPYIO CBS3BIBAIN C
KaMCKUM HeosuToM [34, c. 240], KOTOPBIH B CBOIO OYepe/lb pa3BUBAJICSA HA MECTHOM Me30JIUTE,
POACTBEHHOM Cpe€AHEa3NuaTCKUM Me30JUTUYEeCKUM KyJIbTypaM 3ap3UNCKOTO NPOUCXOKIEHUA.
Bropouem, 7aTHPOBKYU MEUYOPCKO-ABUHCKON KyJIbTYphl caumkom mo3aaue (1V—III teicsauenerus no
H.D.) U HEe MOTYT UM€Th OTHOIIEHHA K MOTHIBHUKY OsieHbero OcrpoBa. OpgHako, u 60see paHHUN
Me30suT CyXOHBI U BbIuersbl MoKeT OBITh COTIOCTABJIEH C STHTEJIbCKOU KYJIBTYpou [4, c. 45], ube
npoucxoxzaenne ¢ Bocrounoro Ilpukacnusa HecOMHeHHO. Taxike MUTpanys MOIJIAa UATH U 4Yepes
KyabTypy MocnuHo-HeHachITel, CBA3aHHYI0 C IPUKAMCKUM, NPUKACIUUCKUM WIH JaXke
3apP3UUCKUM ME30JIUTOM.

He uckitoueH u BapuaHT Murpanui c rora. Haxozaka ramoruna Rla Ha Osnenbem OcTpoBe
IIOJIHOCTHIO HEe OTMEHWJIA BBHIBOJIOB CcTaThU [3] 0 GIMKHEBOCTOUHOM IIPOHCXOK/IEHUHM OCHOBHBIX
cybki1anoB Rlai, mockonbky B. Xaak u pyrue aBTOpBI MOUEPKUBAIOT 6a3a7IbHOCTD HAl/IEHHBIX B
Awnaronuu, Ha KaBkase u B Mpane ramiotunoB Ria* mo oTHomeHuio K maparpymnne Rlal*[2].
Kpowme Toro, B crathe 3y60Boii A.B. «Hacenenue AMHOI KyJbTypHO-UCTOPUYECKOH OOIITHOCTH B
CBeTe O/IOHTOJIOTUYECKUX JIAHHBIX» I0/{UePKUBAETCA HEOXKU/IAHHOE CXO/ICTBO OJIEHEOCTPOBIIEB U
npeacraBuresiel KyabTypbl Yatan-I'yitiok: «OdHako Habaodaemoe Ha 2padukax pacnpedeneHue
2pynn nposoyupyem yeavlil pssd 80nPoOCcos8, NOCKOAbKY NO MUNOA0UYECKUM XAPAKMePUCNUKam
comwicaromen epynnvl, 0UAMEMPANbLHO NPOMUBONOA0NCHble 2eo2padurecku U 01 KOMOPbHIX
8epOAMHOCMb  HenocpedCcmeeHHo20 0OU0a02UYeCK020 poOCcmed U B83AUMHBLIX KOHMAKMO8
uckmouena. Haubonee apxoil urnrocmpayueil amoeo s6845semces coaudxceHue me30Aumuyeckoil
cepuu u3z 0sneHeoCMPOBCKO20 MO2UAbHUKA C 8blbopxoll u3 Yaman-l'yiiroka no 3HaueHUAM
emopozo gaxmopa» [38, c. 92].

BankHEeBOCTOUHBIN BapuMaHT He IIPOTUBOPEYUT U POJACTBY fA3bIKa HocuTesnedl Rlai c
eHHncelcKUMU. VHTepecHylI0 NMPUBA3KY COBPEMEHHBIX €HUCEUCKUX A3BIKOB K JPEBHUM A3BIKaM
EBpazun penaer A.C.Kacwsan: «leHeanozsuueckass ampubyyus Xammcekoz20 S3blKa He
ycmaHoseneHa. Haubonee nepcnexmueHbiM 8bleasduim conocmasneHue ¢ A3blKamu CUHO-
KaeKa3ckoll Maxkpocembl U NOCMYyAuUposaHue omaoeabHOU XAMmMCKOU 6emeu 6HYmMpu 3mo
Mmaxpocembu (npuuem X. f. nokasvieaem cneyuguueckyro 6au3ocms ckopee ¢ eHucelckou U
cesepo-KasKas3Cckoll 8emesmu Hexceau ¢ cuHo-mubemcxoii)» [39, c. 446]. IIpu aTom B cratbe [40,
c. 317-318, 339, 343] aBTOp MOAYEPKHUBAET OJIMBOCTh XaTTCKOTO ¢ KeTCKUM. To ecThb HauboJiee
BEPOATHBIMU HaCJeHUKAMU CHHOKAaBKA3CKUX A3bIKOB lleHTpasbHONM A3UU MOTYT BBIIVIA/IETDH
XaTTCKHe U XypPUTCKHe, KeTCKUH, OypyIacky (YIUThIBasA THIOTE3Y O KapaCyKCKOU ceMbe), U A3BIK
HacesieHUA OsieHbero 0CTpOBa MOT TaK»Ke IPUHA/IJIe’KATh STOHU IpyIIIIe.

94




Russian Journal of Biological Research, 2015, Vol. (4), Is. 2

O ToM, Kako¥ BapHMaHT MUIPALUU OKa)KeTCsl BEPHBIM, CMOTYT II0KAa3aTh JIUIIG JIaJIbHEUIe
pe3y/IbTaThl TeHOTUIIMPOBAHUS OCTAHKOB HOCHUTENIEN TaKUX KYJIBTYP KaK SHHUC/IABHUCKasA, OyTOBCKasd,
HapBCKas, BEPXHEBOJDKCKAsA, JHEIPO-JIOHeIKasd M JPYTHX YIOMSHYTHIX B JAHHON craTbe. Taxke
cJlefiyeT OTMeTUTh cilelyloliee HabimoneHre. KaBkasckue U mepeiHea3uaTcKye pejinkToBble Rial us
pabothl [3] HaxomsATCS HENAJIeKo OT IEHTPOB JIOOBIYM W 3aroTOBKM OOCHAuaHa B AHATOIUU
(manpumep, Yaran-I'yiiok). OsieHU OCTPOB — KPYHHBIM LIEHTP ME30JIMTUYECKON KpeMHeBOU
UHycTpUU (MaTOBBIN cepblii KpeMeHb, CIaHIlEBbIE TOIODPHI, KBaplieBble HAaKOHEUHHUKHU [4, c. 31]).
OnvH U3 PEJIMKTOBBIX TaIUIOTUIIOB COBPEMEHHBIX JIIOJIEH, CXOIHBIX C OJIEHEOCTPOBCKUM, OBLI
obOHapy:keH B besopyccun — a 5TO palioH JpeBHHUX MIAXT JOObIYM KaMHS SIIOXU IIHYPOBAaHHOM
Kepamuku (oOIIenpu3HAaHHBIX HocuTesned Rlal, YTO NOATBEPIKAEHO TIEPBBIMHU pE3YJIbTATAMU
TUIUPOBAHUs). ITO MO3BOJISIET BBHIIBUHYTH THIIOTE3Y, YTO PACIHPOCTPAHEHUE HOCUTEJIEH TaIlloTHUIa
R1a1 MOIJIO UATH B CBA3KE C OCBOEHHEM MECTOPOXK/IEHHH IEHHBIX IIOPO/ KAMHS B Me30- 1 HEOJTUTE.

3araoueHue

Takum o00pa3oM, HOBBIA pe3yJbTaT TEHOTHIIMPOBAHUS HE OTBEpraeT THIIOTE3Y O
IepPBOHAYAJIPHO CHHOKABKA3CKOU WJIN OJIM3KOU K HEH SA3BIKOBOU ITPHHAJIJIEXKHOCTH HOCHUTETEIEH
rawiotuna R. IlosBnenue Rlai Ha OsieHbEM OCTpOBE Ha CETOJHAINIHEM yYpPOBHE 3HAHUN MOXKET
paccMaTpUBAThCS M KaK MHTPAIsA JAPEBHUX OXOTHUKOB BCJe/ 3a JIEMHUKOM u3 lleHTpasbHOU
Asuu B EBpomy BpemeH pyOerka majieoiMTa-Me30JIUTa, W KaK 3ap3UMCKas MUTpAlUs BpeMeH
MEe30JIUTa, W JJAHHBIA BOIPOC MOTYT PEIINTH JaJbHEHIINe HaX0/IKU U TUIHUpoBaHusi. /s Gosiee
JIETAJIBHOTO TPOSICHEHUSI BOIpOca HEOOXOAMMO IIPOJIOJI?KATh OCYIIECTBJIATh  «IJIyOOKHE»
TUIIUPOBAHUS JPEBHUX OCTAHKOB HA POCCUUCKUX JIAOOPATOPHBIX MOIIHOCTSX C ITOCJIEYIOIIHM
00001IeHeM JTaHHBIX. V3ydueHrne T€eHOMUKU W JIpDEBHEUINeH MCTOPHH HOCHUTEJEed ramioTuna R
MOKET UMETh M MPUKJIAJHON IMPAaKTUUECKUH WHTepeC U JJIs1 OMOJIOTOB Pa3HbIX CHEIUATHLHOCTEH,
MTOCKOJIbKY HaApOJHOCTh XyH3a (IpuBJieKaiomas BHUMaHUE AaHTPOIIOJIOTOB M TEPOHTOJIOTOB),
OTHOCHTCS K TPYyIITe OyPYIIIacKH, KOTOPble MMEIOT BBICOKYIO JIOJIIO rarioTHIa R.
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YK 575.174.2

K Bompocy o Murpamusax HocureJsiei ramiorumna Rlal
B CBeTe HOBBIX JaHHBIX M0 CeBepHoil EBpazuu

! Anexcanzp Cepreesuu CeMeHOB
2 Bmagmmup Bnagumuposuu Bysat

1 MoCKOBCKUH (PU3UKO-TEXHUIECKUU UHCTUTYT, Poccuiickas ®eneparius
B®K «CeBepHblii», kadeapa MTHHOBAIIMOHHON (papMaIeBTUKH U OMOTEXHOJIOTUU
2HUccnenoBarennckas rpynna DeepDive, Poccuiickas ®eneparus

AnHOoTamuAa. B pmanHON paboTe paccMOTpeHBI OCHOBHBIE BOIIPOCHI IaJIEOTEHETHKH,
apXeoJIOTUM U aHTPOIIOJIOTHH, CBA3AHHBIE C Me30JUTUYeCKUM MOTWiIbHUKOM OsieHuil OcTpos.
PaccmoTpeH psAza rumore3 o 3acesieHMH ceBepHOM udactu EBpomeiickoil Poccuu, B uyacTHOCTH,
okpecTHOcTell OHexxckoro ocrpoBa. IIpobiiemMarrka JaHHBIX THUIIOTe3 OLlEHEHa € T.3. HOBBIX
OTKPBITHHU B cdepe naseoreHeTuku. CHoOpMyIMpoBaHbl OCHOBHBIE BO3pAXKEHMs 110 TTOBOAY HOBBIX
Y CTapbIX TUIIOTE3 ME30JIUTUUECKON NCTOPHUU PEerHoHa.

PaccmartpuBaercsa runore3a A.A. PomaH4Yyka O BOCTOUHOM MPOMCXOXKIEHUH CHHO-KaBKA3CKOM
MakpoceMbu. Taxxke copMyIMpOBaHbI U 3aABJIEHBI TUIOTE3BI O PO/ICTBE A3BIKOB ME30JIUTUYECKOHN
Cpenseil A3uu ¢ €HUCEHCKUM U O BO3MOXKHBIX JIMHTBUCTUYECKHUX XapAKTEPUCTUKAX ME30JIUTHUECKUX
apXxeoJIOTHYecKUX KyJIbTyp ceBepa EBpornetickoii yactu Poccun.

Tax>ke npeANpUHATA MONBITKA UHTEPIPETUPOBATh pe3yJsbTaT 2015 roia FreHOTUIINPOBAHUA
OCTAHKOB 3ax0poHeHUs NO 142 ¢ morwibHUKA KOxHbIM Onenuit Octpos (Y-ramtorpynna Rlal).

KirroueBsbie cioBa: Oypyliacku, XyH3a, ramwiorpynmsl, Rlail, mezosnur, IOxubl OseHuit
OcTpoB, najIe0TeHEeTHKA, TTAJIEOJTMHTBUCTHKA, CHHO-KAaBKA3IIbI, CYOKJIa IbI.
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The Intensity of the Initial Growth of Seedlings as Highly Effective Method
of Selecting Fodder Grasses for Example Agropyron
Pectinatum (Bieb.) Beauv. (Poaceae)

Aydar A. Sumbembayev
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Abstract

The paper presents experimental data to establish the relationship between the intensity of
the initial seedling growth and projected harvest. In data processing and comparing the totals
appropriate conclusions. For the selection of promising forage plants species Agropyron
pectinatum, recommended to use formsample with daily weight gain seedlings exceeding 13 mg.

Keywords: intensity of the initial growth of seedlings, A. pectinatum, daily weight, ecotype,
harvest.

BBenenue

OnHUM H3 BRXKHBIX CAEPKUBAIOINX (PAKTOPOB Pa3BUTHUA KadyecTBa IMOCEBHBIX ILIONIA/IEH
SABJISIETCSA MeEJJIEHHBIN HAYaJbHBIM POCT W Pa3BUTHE IPOPOCTKOB, YTO JIeJIaeT KYyJIbTYPHBIE
pacteHHsi ySA3BUMBIMH B  HEOJIATONPUATHBIX  IOTOAHBIX  YCJIOBUSAX U HEJAOCTATOYHO
KOHKYPEHTOCITOCOOHBIMH C COPHAKAMU [1].

B 1mos1eBBIX yCIOBUAX pacTeHUs U3 CEMAH ¢ OOJIbIIEN CUJION pocTa paHbIIe MOABIAIOTCA Ha
IIOBEPXHOCTU IIOYBBI, ObIcTpee GOpMUPYIOT Oo0sbIIyI0 ¢uUTOMACCY, YTO IOJIOKHUTEIHHO
CKa3blBaeTCsA Ha UX Pa3BUTHH, HAUMHAA C IEPBBbIX JIHel Bererauuu. [Io JaHHBIM HCCIeJOBAaHUN
B.C. JluxaueBa [2], paHee mosBUBIIMeCS IPOPOCTKU U3 ceMsH, obsasaromue Oobllei cuIon
pocrta, ObIcTpee MEPEXOAAT K MOJTHOMY aBTOTPOMHOMY MUTAHHIO, 3TO CHOCOOCTBYET YCKOPEHHIO
pasButua pacreHuid. Ilo mepe dopMupoBaHHA MPOPOCTKA BUJIOM3MEHSETCS U YCJIOKHAETCSA
CUCTEeMa B3aUMO/IEHCTBUSA OPraHOB MeXIy coboii [3].

VHTEHCUBHOCTh HAYAJIBHOTO POCTa IPEOIpeJieisieT BO3MOKHOCTh IPOPOCTKAa ObIcTpee
IpoOUBaThCs HA MTOBEPXHOCTD ITOYBBI U paHblle HAUMHATH HAKAIIUBATh OPTaHUYECKOe BEIECTBO
3a cueT dorocuHTe3a. OHA XapakTepusyeTcs ByMs MOKa3aTeJIIMHU: KOJIMUYECTBOM NPOPOCTKOB,
IpPOOUBIINXCS HA TOBEPXHOCTHh IOYBHI, U MX Maccod (B IepepacueTe Ha 100 IPOPOCTKOB) Ha
JBEHAIIATHIN IEHb.

OOBbexkTaMu HCCJIeIOBaHUsA SIBJIAIOTCSA IPOPOINEHHBbIE ceMeHa A. pectinatum, coOpaHHbIE B
BoctouHo-KazaxcraHCKOM KJIMMATHYECKOM 30HE W OJAHOTOJUYHBIE PpaCcTeHUs HTUX IKe
(hopmo06pa3IOB, BeIpAIlIEHHbIE HA YKCIIEPUMEHTAIHHOM YUaCTKE.

Agropyron pectinatum (Bieb.) Beauv. (cem. Poaceae) — eBpa3sWHCKUU CTEHNHON WU
eTpo(UTHO-CTETHOH, IVIOTHO/IEPHOBUHHBIN MOHOITMKITUYECKUH BU/I.
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IleHHOE KOpPMOBOE pacTEHHE CEHOKOCHOTO U OCOOEHHO IacTOHIHOTO KCIOJIb30BAHUS,
XOpOIIIO TOeaeTcsi BCEMU BUJIAMU CEJIbCKOXO3SMCTBEHHBIX JKUBOTHBIX HA IACTOWINAX U B CEHE.
3acyx0oyCcTOMYUB, BbIJIEPKUBAET 3HAUUTEIPHOE TepeyBIaKHEHNE U 3acOJIeHNe TT0YB. YCTONYUB K
IIepEeBBINACY U BBITAIITHIBAHUIO, TTOCJIE CTPABJIMBAHUSA OBICTPO OTPACTAET, /IA€T OTaBy. XUMUUECKUN
cocTaB B (paze Bereranuu ciaeAyomui (% ot abCoIOTHO CyXOTo BeIecTBa): 30y1a — 10,1, MPOTEUH —
15,3, *KHUP — 2,3, KJIeT4aTKa — 26,7, 6€3a30TUCTHIX SKCTPAKTUBHBIX BelecTB — 45,6 [4].

Agropyron pectinatum B mpupojie UMeET CTPOTO JIOKAJIbHbIe MecTa OOMTaHUs. 3aHUMaeT
TOJIBKO OIIpe/IeJIEHHBIE DKOJIOTHYECKUe HUIMIM. HecMOTps Ha 3HAYUTETBHYIO MTPOCTPAHCTBEHHYIO
U30JIAINIO, TOMYJIAINN JKUTHSAKA ITPOU3PACTAIOT B IPUMEPHO OJWHAKOBBIX YCIOBUSAX. /[aHHBIE
(akTOphI HE CIIOCOOCTBYIOT aKTUBHOMY pAacCeIeHUIO BHA 3a IPeAesbl 3aHUMaeMbIX yYaCTKOB.
A. pectinatum — oaWH U3 TeX BUJOB, Ha IUIOTHOCTh U UYHCJIEHHOCTh KOTOPBIX OTPHUIATEIHHO
CKa3bIBAETCS BO3/IEHICTBIE AaHTPOTIOTEHHBIX (PaKTOPOB, B YaCTHOCTH, OCEHHHE U BECEHHUE TIaJIbI.

Pacnpocrpanenue B Kazaxcrane: Apano-Kacnuiickuii p-H, [Tpubanxamickuii p-H, [[3KyHrapo-
Tapbararaiickuii p-H, Tsaab-11lanbckuii p-H, KOKHBIH AJTTal.

Oobmee Pacmpoctpanenue: Cpenuss EBpomna, CpemuzeMHOMOpPBe (BOCT.), MasoaszuatcKkuit
p-H, Upanckuit p-H, /Ikynrapo-Kamrapckuii p-uH (3anmagHas JlkyHrapusi, MOHTOJIBbCKUU pP-H
(B 6acceitne CesieHTH), WHTPOAYIIMPOBAHHOE W 3aHOCHOE BO MHOTHX JIDYTHX BHETPOITMYECKHUX
cTpaHax [5].

[IpakTHUyecKu OTCYTCTBYIOT KOMILIEKCHBIE UCCIEN0BAHNSA MHTEHCUBHOCTU POCTA ITPOPOCTKOB
A. pectinatum B ropHO-TaéxHol 30He Bocrounoro Kazaxcrana.

Ilesnp uccieoBaHUs: Ha TMpUMepe H3ydaeMbIX (OPMOOOPA3IOB Pa3IUYHBIX SKOTUIIOB
M0Ka3aTh MPSAMYIO B3aUMOCBA3aHHOCTh MEK/Iy NMHTEHCUBHOCTHIO HAYAJIBHOTO POCTa IIPOPOCTKOB U
Pa3BUTOCTHIO chOPMUPOBAHHOTO pacTeHus A. pectinatum.

MaTrepuaJjibl 1 METOABI

Ina npoBeneHus wuccienoBaHus ObUIM oTOOpaHbl 8 (OpMOOOPA3NOB W3 PA3TUUHBIX
skoTunoB Bocrounoro Kazaxcrana.

VHTEeHCUBHOCTh HAYAJIBHOTO POCTAa MPOPOCTKOB BBIYUCIIAIACH B COOTBETCTBUH C METOJUKOU
Peitmepca u Wnnu [6]. IIpopamuBanye IpOBOAWIOCH B BETeTAIMOHHBIX AIIUKAX IPU JTHEBHOM
ocBemeHuu. [l mpopamuBaHUA HCIOJIb30BAJIMCh TOJIBKO IleJible, BBI3PEBIINE CeMeHa, 0e3
MOBpeXJieHnil u Oosie3Hedl. Macca 100 MPOPOCTKOB, MPOOUBIINUXCSA HAa IOBEPXHOCTHh ITOYBHI,
M3MepsIach HA 12 IeHb SKCIIEPUMEHTA.

IToBTOPHOCTH 151 KaXKA0T0 (popMOOOpasIa — TPEXKpaTHas.

JI711 CpaBHUTEIFHOTO aHATN3a OBLIN B3SITHI OJTHOTOJIMYHBIE PACTEHUS 3TUX (OPMOOOPA3IIOB
aToro ke cbopa. KosmuectBo ocobeit — oT 10 [0 25 1A Kaxkaoro obpasma. OCHOBHBIMH
HCITOJIb3YEMbIMU IIPU3HAKAMU SIBJISUINChH: BBICOTA PACTEHHSA, KOJIMUECTBO T€eHEPATUBHBIX MTOOETOB,
KOJINYECTBO Y/TMHEHHBIX BETeTAaTUBHBIX IT00OETrOB, KOJUYECTBO YKOPOUEHHBIX IPUKOPHEBBIX
BereTaTUBHBIX 0OETOB. [IJ1 cO3/IaHUA TP/ OJHOTOIUYHBIX PACTEHUN UCIIOIH30BAIACH METOIHKA
B.A. Tocniexosa [7].

Crartuctuyeckas o6paboTKa pe3ysIbTaToB IpoBoAusack o meroauke I.H. 3aiinesa [8].

OxpyrseHue ynces IpoBOAWIOCH 0 pekoMeHAanusaM M.I'. 3enkeBuya [9].

OO0cyxaeHue

VccrenoBaHre B3aUMOCBSI3M MHTEHCUBHOCTH HAYAJIBHOTO POCTA MPOPOCTKOB U JaJIbHeHIIIed
KOPMOBOM MPO/IyKTUBHOCTH ITPOBOIUJIOCH HA CEMEHAaX, COOPAHHBIX B 2013 TOAY.

[TpopamuBaHue MPOPOCTKOB OBLJIO 3aKOHUYEHO Ha 12 JieHb. [IpOpPOCTKU OBLIM OYHUIIEHBI OT
TIOYBBI U BBICYIIIEHBI B CYIIMJIBHOM IIKaQy AJIsI IOJIydeHUs CyX0i Macchl (puc 1, 2).
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Puc. 2. OunliieHHble IPOPOCTKHU

Pe3y.TH:TaTbI HU3MEPEHUA NHTEHCUBHOCTU POCTa IIPUBE/ICHLI B Ta6111/1ue 1 1 Ha PUCYHKE 3.

Tabsuria 1: Bec 100 TpOpPOCTKOB Ha 12 JIEHD

Cyxotii Bec 100

IPOPOCTKOB, T Cpepnit
CYTOUYHBIN
é é 3 HPHUPOCT CYXOi
3 | ] Macchl 100
HanmeHnoBaHue sxoTHUIIA =) £ z IPOPOCTKOB 32
= £ £ TIEPUO]T
S S S TTOSIBJIEHUS
= = =
— o o BCXOJIOB, MT
KycTapHUKOBO-PaBHUHHO-CTETHOM 5KOTHUII (OKP.
c. [IpupeuHoe, OJIBIHHO-KOBBLIBHO-KaparaHoBas
acconpanus, 50°20°12”° c.ur., 80°34 28" B.1., 018 | 012 017 13
216 M. HaL yp. M.)
CocHOBO-060pPOBOM SKOTHUII (KOBBLIBHO-TIOJILIHHBIN
duTonenos, CemunasaTUHCKUHI JIEHTOYHBIH OOp, 022 | 017 | 023 17
okp. noc. Illyns6uHCck, 50°26°55° ° .., 88°10°35"° ' ' ’
B.J., 310 M Haj yp. M.)
[Tpu10pOKHO-PABHIUHHO-CTEITHOH SKOTHII
(3amastHas yacTh xpebra KabuHckui, 1oro-
3arasHoe NpeAropbe, KOBBILHO-NIOJIBIHHASA 0,05 | 0,06 | 0,05 4
acconuanus, Tpacca [llap — Cemeit, 49°52° 37" “c.u.,
80°48°57 " B.A., 301 M Haj yp. M.)
[IpugoposkHO-cTenHOM sK0TUM (Tpacca Cement —
Yerb-KameHOropcek, moJIbiHHO-KOBBLTbHAS
acconuanus, 50°30°48" “c.ur., 80°34°46" “B.11., 013 1010} 0l0 °
216 Haja yp. M.)
KycrapHHKOBO-COCHOBO-00POBOM SKOTHIT
(CemumnasaTHHCKUH JIEHTOYHBIN O60P, p. 2Kypa, 011 | oos| o005 7
KOBBUIBHBINA (PUTOIEHO3, 50°35 57 " C.1IL., ’ : ’
80°23°38" " B.A., 225 M HaJ yp. M.)
T'opHO-KyCTapHUKOBBIN SKOTHII (BOCT. YaCTh XpedTa
Kanbunckuii, ropsl Aktay, yp.Tanapl, kaparanoBas 013 | 009 | 013 10

accoluanys, TOpHble YepHO3EMBI, 49°28° 59" " c.1iI.,
82°35°23" " B.A., 693 M Hajz yp. M.)
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PaBHUHHO-CTEITHOU SKOTHII (3a1l. YacTh XpedTa
Kanbunckuii, okp. c. [llaymabai, moJsIHHO-
" 4, OKp ar, ToJIb) 0,08 | 0,17 | 0,09 9
BEHHUKOBBIA (PUTOIEHO3, 49°39 41"~ c.1IL.,
81°27°38" "B.A., 393 M HaZ yp. M.)
T'opHo-cTenHOM 3KO0THUN (BOCT. YacTh XpedTa
Kan6bunckuii, ropst Kokray, nonvnna peku TauHThI,
Pa3HOTPaBHO-3JIaKOBBIE OCTEITHEHHBIE JIYTa, 0,01 | 0,12 | 0,08 6
KOBBLIIbHO-MEJINKOBO-BEHUKOBBIN (DUTOIEHO3,
49°29°21" " c.1., 83°3°48" " B.A., 752 M Hajz yp. M.)
Cpeanuil cy TOYHBII IPHPOCT cyXoil Maccsl 100 npopocTkoB 3a mepuoa
Mo ABJIEHIISA BCX0/10B, ML
18
16
14
12 +
10 ~
8 1
6 1
4 1
2 1
0 1 T T T T T T T
» S S & &
& S & O&§ & < & &
@ JQ:’)*“ d& ) “’3‘*— (°0€ ) n)*v @Q-O 2 "S&.
& & & & & 3 & &
@b CQOQ Q‘§ dﬂz‘ 629 q\*g é@l@ ée‘
Q{b_‘b 0/ Q‘b“b Q,O’ 5 Qo @,QQ 0, Q‘o/
& ¢ & <F & & & K
&o ()0 0* QQ q& 0,@ ‘52’ {
& K & 8 & ®
C&Q \1& QQ & <,0
& & ©
Puc. 3. CpeiHUY CyTOYHBIA MIPUPOCT CyXOU MAcChl 100 TPOPOCTKOB
3a IEPUO/, IOSBJIEHUS BCXOI0B
JAnsa  CcpaBHUTEJIBHOTO aHajaW3a OBUIM  HWCIOJIB30BAaHBl  OJIHOTOJUYHBIE  PACTEHUA

A. pectinatum sToro ke cbopa, BbIpallleHHble HAa SKCIIEPHUMEHTAJIbHOM ydacTke. Jlata moceBa

24.09.2013, /1aTa UTOTOBBIX HAOII0/IeHUH 26.09.14 (puc. 4, 5).
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Puc. 5. 9kcniepyuMeHTaIbHBINA YUYACTOK:
O/THOTO/INYHBIE PACTeHUA
A. pectinatum (25.09.14)

Puc. 4. 9kcriepuMeHTATBHBIN yUaCTOK: pacTEHUS
A. Pectinatum (1.11.13)

JIIsl Ka)KJIOTO 9SKOTHUIA HU3MEPSIIUCH CIIeAyIoInue OnoMeTpHYecKue IokaszaTenu (B 10—
25-KpaTHO! MOBTOPHOCTH): BBICOTA PACTEHUs, KOJIUYECTBO I€HEPATUBHBIX MOOETOB, KOJUYECTBO
V/UIMHEHHBIX BETeTATUBHBIX IO0ETOB, KOJIMYECTBO YKOPOUYEHHBIX IPUKOPHEBBIX BEreTaTHUBHBIX
moberoB. BeIuncileHbI cpefiHUEe IOKA3aTead C JOIMYCTUMBIMU WHTEpPBAJIAMHU U Ko3(pduimeHToM
Bapuanuu (Cv). Pe3ysbraTel U3MepeHUs Ipe/iCTaBIeHbI B TAOIHIIE 2.

Tabsmna 2: CpeguHue MopgoMeTpuyecKre U KOJTMIECTBEHHbBIE TOKA3ATETN OHOTOAUYHBIX
pacrenuii A. pectinatum.

HazBanue skoTumna BricoTa Kon-Bo Koi-Bo Kon-Bo
pacreHus, cM reHepar. VAJIVH. YKOpOU.
1mo6eros, IIT. Bererar. Bererar.
mo0OeroB, MT. | MOOEros, IIT.
KycrapankoBO-paBHUHHO- 81+5 1,7+0,9 2,8+0,7 5+1
CTEITHOU SKOTHUII Cv=14,9% Cv — oueHb Cv — oueHb Cv — oueHb
BBICOKHUI BBICOKUH BBICOKHUI
CocHOBO-060POBO SKOTHIT 52+8 Orognmo1 1,4+0,5 2,1+0,7
Cv=24% Cv — oueHb Cv — oueHb
BBICOKUH BBICOKHUH
IIpui0pOKHO-PABHUHHO- 48,8+14,8 Oromo4 3+0,9 2,2+1,8
CTEITHOH SKOTHUII Cv=33,7% Cv=36% Cv — oueHb
BBICOKHUI
[IpugopoKHO-CTETHOM 17+13 Oropmo2 OTto 1o 2 2,7£0,2
SKOTHII Cv — oueHb Cv=9,8%
BBICOKHUI
KycrapHHKOBO-COCHOBO- 36+11 Orogmo1 2,1+0,9 1,7+0,6
OGOPOBOM HKOTHII Cv — oueHb Cv — oueHb Cv — oueHb
BBICOKHUH BBICOKUH BBICOKHH
T'opHO-KyCcTapHUKOBBIHN 40+6 Orognmo1 1,2+0,6 1,2+0,3
5KOTHII Cv=24,9% CV — oueHb Cv — oueHb
BBICOKUH BBICOKHUH
PaBHUHHO-CTEITHON SKOTHUII 3945 0 2,7+0,6 2,4+0,4
Cv=32,6% Cv — oueHb Cv=37,5%
BBICOKUH
T'opHO-CTEITHOM KOTUTT 23+6 Oropo1 1+0,4 2+0,6
Cv — oueHb Cv — oueHb Cv — oueHb
BBICOKHUH BBICOKUH BBICOKHUH
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KycTrapHHKOBO-PDaBHUHHO-CTEITHONM SKOTUII HWMEET BBICOKHH CyTOYHBIH IPUPOCT MAaCCHI
IPOPOCTKOB M COOTBETCTBEHHBbIE CaMble BBICOKHE MOP(MOMETPHUYECKHE U KOJUUECTBEHHBIE
MOKa3aTe Il Y OAHOTOAUYHBIX pacTeHuH. PopMooOpasIbl XapaKTEPU30BAJIUCh BHICOKUM POCTOM
(mo 101 cm), OOJIBIIIUM YHCJIOM XOPOIIO ¢(pOPMUPOBAHHBIX FeHEPATUBHBIX II0OEroB (710 8 MITYK),
3HAUUTEJIbHBIM YHCJIOM VIJIUHEHHBIX BEreTaTUBHBIX IT00EroB ([0 7 INTYK) U YKOPOUYEHHBIX
BETETATUBHBIX ITOOETOB (10 9 MITYK) C 0OMJIBHON O0JIMCTBEHHOCTHIO.

CocHOBO-O0POBOM SKOTUI UMeEET CaMbI¥ BHICOKUI CYTOUHBIN IPUPOCT MACChl IPOPOCTKOB U
xopoiue MopdoMeTpUUeCcKre IOKa3aTeJu y B3pOocjioro pacreHusa. OJHOTOUYHBbIE PaCTEHUS
9TOTO0 BKOTHUIIA 00J1a7Iaf0T 3HAUYUTETBHOM BBICOTOU KycTa (10 70 CM) U XOPOIIIed 00 ITMCTBEHHOCTHIO.

[IpumopOKHO-PAaBHUHHO-CTEITHON SKOTHUII XapaKTePU3YeTCs] HU3KUM CyTOYHBIM IPHPOCTOM
Macchl TPOPOCTKOB U WMeEEeT YJOBJIETBOPUTEIbHBIE IIOKA3aTeJH JJIA B3POCJIOTO PaCTEHUS.
OfHOTOIMYHBIE PACTeHHs HMMEIOT JIOCTAaTOYHYIO BBICOTY (10 69 €M), JOCTaTOYHOE YHCJIO
VUTHHEHHBIX BEreTaTUBHBIX MO0OEroB (0 5 INTYK) M CJIHIIKOM MaJIO€ YHCJIO TeHepaTUBHBIX
mo6eros.

[IpuaOpOKHO-CTETHOM SKOTHII MMEET CpeJIHHE II0Ka3aTeId CyTOYHOTO IIPUPOCTAa MacChl
IIPOPOCTKOB M HU3KHE MOpQOMeTpHUYecKHe U KOJIHNYeCTBEHHbIE MNoKasaTeau. OIHOTOIMYHbIE
pacTeHus HUBKOPOCJIbI M HEZIOPAa3BUTHI.

KycTapHUKOBO-COCHOBO-O0POBOM KOTUI XapaKTEPHU3YeTCs HU3KUM CYTOUHBIM ITPHUPOCTOM
Macchl ITPOPOCTKOB M COOTBETCTBEHHBIM CJIAOBIM MOP(]OJIOTHYECKUM Pa3BUTHEM Yy B3POCJIOTO
pacrenusi. OJHOTOJUYHBIE PACTEHUS HMEIT €JIWHUYHBbIE WJIH ITOJHOCTHIO OTCYTCTBYIOIIIVE
reHepaTUBHbIE T0OErH, HEMHOTOYHCIEHHBIE CJ1a00 Pa3BUThIE BereTaTUBHBIE MOOETH.

[OpHO-KYCTapHUKOBBIA SKOTHII 00JIaflaéT CPEJIHUM CYTOYHBIM IPUPOCTOM MAacChI
IIPOPOCTKOB U YZIOBJIETBOPUTEIbHBIMU MOP(HOMETPUUYECKUMU U KOJTUUECTBEHHBIMHU ITOKa3aTe MU
JUTsI B3pOCJIOTO pacteHus. OTHOTOIUYHBIE PACTEHUSI HMEIOT eIUHIUIHbIE ITOOETH BCEX TUIIOB.

PaBHMHHO-CTEITHOM SKOTHII CXOXK II0 TOKA3aTeIsAM C KyCTapHHUKOBO-COCHOBO-OOPOBBIM.
ObJstaziaerT CXOAHBIM CPETHUM CYTOYHBIM ITPHUPOCTOM MAacCChl IIPOPOCTKOB U YOBJIETBOPUTETHHBIM
KOJIMY€ECTBOM MOOETOB.

FopHO-CTENTHON 5KOTHUIl MMEET HU3KUU CYTOUHBIN MPUPOCT MACChl MPOPOCTKOB U HU3KHE
Mop¢dOMeTPUUYECKHE W KOJUYECTBEHHbIE IMOKa3areyu. I1o0 pedysbraTaM HaAOJIOJIEHUHA TOTyYEHbI
JIAaHHBIE 10 TTPOAYKTUBHOCTH, CXOKHE C IIPUAOPOIKHO-CTETHHIM SKOTHITOM.

PesysabTrarsi

Ha ocHOBe mpoBeZIeHHBIX HAOJIIOZIEHUH W SKCIEPUMEHTA 10 B3aUMOCBSI3U WHTEHCHUBHOCTH
HAYaJIbHOTO POCTa ITPOPOCTKOB M OXKUJIAEMOTO ypOXKasi ObLI IOJIydYeH MPAKTHYECKH 3HAYHUMBIN
pesyJbTar.

IIpu 06paboTKe MAHHBIX M COMOCTABJIEHHUH WUTOTOBBIX 3HAUEHUH CJI€JIAHBI OIPE/IeJIEHHBIE
BBIBOJIBI:

B GospIuHCTBE CIy4aeB HA OCHOBE MHTEHCHUBHOCTU HAYaJIbHOTO POCTA IPOPOCTKOB MOXKHO
CYIUTh 0 OyzayieMm ypoxkae A. pectinatum. /[anHas 3aBUCUMOCTh OTUETIMBO ITPOCIIEIKUBAETCS IIPU
Ha0JII0/IeHNY 32 BCEMU SKOTUIIaMU.

s oTbopa mepCreKTUBHBIX KOPMOBBIX pacTeHUi Buza A. pectinatum, pekomeHayeTcs
HCII0JIB30BaTh (OpPMOOOpA3Mbl ¢ CYTOUYHBIM IIPUPOCTOM MAacChl IPOPOCTKOB, ITPEBBIMIAIOIINM
13 mr.

IIpumeuanus:

1.  Awmenun A.B., Kysnernos U.U., 3atineB B.H. OcobeHHOCTH HAYaJIbHOTO POCTA Y PA3HBIX
coprotunos cou // Bectauk Openl’'AY 6 (10), HOPP. Opén, 2010. C. 131—134.

2. JluxaueB B.C. Cmia pocra cemMsH U ee poJib B oneHke ux kadectBa / B. C. Jluxaues //
Ceneknusa U CEMEHOBO/ICTBO, 1983. NO 1. C. 42—44.

3. Hanosuu K.H., CoboneB A.M., Knmanosa JI.II. u ap. ®usuosorus cemsH. M..: Hayka,
1982. 318 c.

4. Tetineman T.C., UBanoBa B.U. u np. Ilose3Hble uKopactyiiyie pacreHus MosaBuu.
Kumunes: ltunHma, 1962. 416 c.

5. IIsenés H.H. 3naku CCCP. JI.: Hayka, 1976. 788 c.

6. Peiimepc ©.3., Myum 1.3. IIpopacranue cemsaH u Temneparypa. HoBocubupck: Hayka,
1978. 170 c.

104




Russian Journal of Biological Research, 2015, Vol. (4), Is. 2

7. JHocnexoB b.A. Meroauka 1mosieBoro onsita. M.: ArponpoMusiat, 1985. 352 c.

8. 3aiines I.H. MaTtemaTruka B sKcriepuMeHTaIbHOM 60TaHuke. M.: Hayka, 1990. 296 c.

9. 3enkeBuu H.I' O HeoOXoauMMOCTH COOJIIOZIEHUs IIPAaBMJI OKPYIJIEHUs YHCeN IPHU
IIpeJiCTaBJIEHUU pe3yIbTaToB // PacTutenbHbIE pecypchl, 2009. C. 1—6.

10. Kapmuu B.U., IlepenpaBo H.U., 3osorapes B.H., Ps6oa B.3., [llamcyrnuHoBa 3.3.,
Kosnosa T.B. MeToayka onpeziesieHus CUJIbl pOCTa CEMAH KOPMOBBIX KyJIbTYp. M.: 3xn-Bo PTAY —
MCXA, 2012. 16 c.

11. Meiipman I'.T., UcmawmnoB B.A., EpxkanoBa C.T., Macounuunu-IllorynoBa P.C,
AbnynnaeB A.A. PekoMeHIanMy IO TEXHOJIOTUHM BO3JEbIBAHUSA KUTHAKA. AcTaHa: AsMasibiOak,
2011. 11 c.

12. Kotyxos 10.A. Cnucok cocyauctbix pacrenut Kazaxcranckoro Asnras. // Boranmueckue
uccaenoBanus Cubupu u Kazaxcrana. bapuays, 2005. Beim. 11. C. 11-83.

13. Danilova A.N., Sumbembayev A.A. Resource Evaluation of Production Massifs
Agropyron Pectinatum at Kalbinsky Ridge // European Researcher, Vol. (74), No 5-1, 2014,
pp. 809-817.

14. Kyxosckuii I1.M. KynbTypHbIe pacTeHust 1 ux copoauun. JI.: Hayka, 1969. 564 c.

15. Cemena kopmoBBIX TpaB. [loceBHBIe kKauecTBa. Texumueckue ycaoBuda. 'OCT 19449 — 80
—T'OCT 19454 — 80. I'ocyn. Komurer CCCP o crangapram, M.: 3. ctagaapTos, 1980. 30 c.

16. CaaksiH B.A. ®u3H0JI0r0-0MOXUMUYECKHE OCHOBBI MPOIIECCa CYIIKH 3€JIEHBIX KOPMOB.
baxky: Uzn. A3®AH, 1939. 76 c.

17. Coboses JI.H. Kopmogsie pecypcsl Kazaxcrana. M.: M3a. AH CCCP, 1960. 280 c.

References:

1. Amelin A.B., Kuznetsov I.l., Zaitsev B.H. Osobennosti nachal'nogo rosta u raznykh
sortotipov soi // Vestnik OrelGAU 6 (10), NORR. Orel, 2010. S. 131-134.

2. Likhachev V.S. Sila rosta semyan i ee rol' v otsenke ikh kachestva / V. S. Likhachev //
Selektsiya i semenovodstvo, 1983. N© 1. S. 42—44.

3. Danovich K.N., Sobolev A.M., Zhdanova L.P. i dr. Fiziologiya semyan. M..: Nauka, 1982.
318s.

4. Geideman T.S., Ivanova B.1. i dr. Poleznye dikorastushchie rasteniya Moldavii. Kishinev:
Shtiintsa, 1962. 416 s.

5. Tsvelev N.N. Zlaki SSSR. L.: Nauka, 1976. 788 s.

6. Reimers F.E., llli 1.E. Prorastanie semyan i temperatura. Novosibirsk: Nauka, 1978.
170 s.

7. Dospekhov B.A. Metodika polevogo opyta. M.: Agropromizdat, 1985. 352 s.

8. Zaitsev G.N. Matematika v eksperimental'noi botanike. M.: Nauka, 1990. 296 s.

9. Zenkevich 1.G. O neobkhodimosti soblyudeniya pravil okrugleniya chisel pri
predstavlenii rezul'tatov // Rastitel'nye resursy, 2009. S. 1-6.

10. Karpin V.1., Perepravo N.I., Zolotarev V.N., Ryabova V.E., Shamsutdinova E.Z., Kozlova
T.V. Metodika opredeleniya sily rosta semyan kormovykh kul'tur. M.: 1zd-vo RGAU — MSKhA,
2012. 16 s.

11. Meirman G.T., Ismailov B.A., Erzhanova S.T., Masonichich-Shotunova R.S., Abdullaev
A.A. Rekomendatsii po tekhnologii vozdelyvaniya zhitnyaka. Astana: Almalybak, 2011. 11 s.

12. Kotukhov Yu.A. Spisok sosudistykh rastenii Kazakhstanskogo Altaya. // Botanicheskie
issledovaniya Sibiri i Kazakhstana. Barnaul, 2005. Vyp. 11. S. 11-83.

13. Danilova A.N., Sumbembayev A.A. Resource Evaluation of Production Massifs
Agropyron Pectinatum at Kalbinsky Ridge // European Researcher, Vol. (74), Ne 5-1, 2014,
pp. 809-817.

14. Zhukovskii P.M. Kul'turnye rasteniya i ikh sorodichi. L.: Nauka, 1969. 564 s.

15. Semena kormovykh trav. Posevnye kachestva. Tekhnicheskie usloviya. GOST 19449 — 80
— GOST 19454 — 80. Gosud. Komitet SSSR po standartam, M.: 1zd. standartov, 1980. 30 s.

16. Saakyan V.A. Fiziologo-biokhimicheskie osnovy protsessa sushki zelenykh kormov.
Baku: 1zd. AzFAN, 1939. 76 s.

17. Sobolev L.N. Kormovye resursy Kazakhstana. M.: 1zd. AN SSSR, 1960. 280 s.

105




Russian Journal of Biological Research, 2015, Vol. (4), Is. 2

YIK 58.01/.07

N HTEHCUBHOCTHh HAYAJIBHOI'O POCTAa IPOPOCTKOB KaK Pe3yJIbTATUBHBIN CIIOCO0
0TOOpa BHICOKONIPOAYKTUBHBIX KOPMOBBIX 3JIAKOB Ha IpuMepe Agropyron
Pectinatum (Bieb.) Beauv. (Poaceae).

Atinap AiitkassieBuy CymbembaeB

Anraiicknit Borannueckuit Cazg, Komurer Hayku MOH PK, r. Puanep, Kazaxcran
E-mail: aydars@list.ru

AHHOTamuAa. B cratbe NOpUBOAATCA SKCIEPUMEHTAIbHBIE JIAHHBIE II0 YCTAHOBJIEHUIO
B3aMMOCBS3U MeXK/Ay HHTEHCHUBHOCTBIO HAYAJIbHOTO POCTA IMPOPOCTKOB M MPOTHO3UPYEMBIM
ypoxkaem. Ilpum 00paboTke MaHHBIX U COIMOCTABJIEHHWM HTOTOBBIX 3HAYEHWH CZEeJIaHbI
COOTBETCTBYIOIIIME BBIBOAKBI. J[Jisi 0TOOpA MEPCHEKTHUBHBIX KOPMOBBIX PacTeHUM BHuaa Agropyron
pectinatum, peKOMeH/JI0BAaHO HCI0JIb30BaTh (POpMOOOPA3IBI € CYTOYHBIM IIPUPOCTOM MAacChl
IIPOPOCTKOB, MPEBBIIAIOITUM 13 MT.

KiaioueBble cj10Ba: MHTEHCUBHOCTh pocta, A. pectinatum, CyTOYHBIH HTPHUPOCT, SKOTHII,
ypOsKau.
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Abstract

The results showed, the increasing ratio of radiant energy only at the expense of the
aftereffect of organo-mineral fertilizers amounted of 0.21 and 0.33 %, which is allowed to
accumulate the accumulation of dry biomass of soybeans for the period of two rotations of the
sugar beet crop rotation, respectively, and 19.1 11.8 t/ha, respectively, 25.6 43.7 % more than in
control.

Thus, the greatest absorption of PAR by soybean plants (1,08 %) with assimilation surface of
the leaves 44.0 thousand m2/ha, the photosynthetic capacity 2,640 million m2/day/ha of working
productively at 2.44 g/ m2/day is marked on the variation, the organo-mineral fertilizers
(background + straw 4 t/ha + manure 60 t/ha) in the second crop rotation, which allowed to
establish the yield of dry biomass of 63.1 kg/ha.

Keywords: soybean, winter wheat, crop rotation, crop photosynthetic, predecessor,
fertilizer, calculated dose, background.

BBeaenue

3esieHble pACTEHWU, MOTJIONAsi SHEPTHI0 COJTHEUHOTO CBeTa, C IMOMOINBI0 XJIopodmuia us
MIPOCTEUIITNX BeIlecTB (YIJIEKUCJIOTO Tas3a, BOALI U MHHEDPAJIbHBIX COJIeH) 00pasyloT OoraTbie
SHEPTHUeH, CJI0KHbIE U pa3HOOOpa3HbIE II0 XUMUYECKOMY COCTaBY BEIIlECTBA.

CorsacHo HU3BECTHOU TeOpUn BBICOKOM MPOZyKTUBHOCTH, pa3paboTaHHOMI
A.A . Huuunoposuuem, IIOCEBBI o K03(DUIMEHTY  ITOJIE3HOTO  JEeUCTBUS (KIIm)
dotocunTeTHuecko axkTUBHOU pamuanuu (PAP) comHeUHOW SHEPTHH, pa3AesIAITCA Ha
CJIeyIOIIe TPYIIIbI: 00bIYHO Habogaemsie (0,5—1,5 %), pekopausbie (3,5—5,0 %) u TeopeTHUecKu
BO3MO>KHBIE (6—8 %).

[TosyueHre BBICOKHX YPOKAeB 3aBUCHT:

- OT BO3/IeJIBIBAEMBIX COPTOB;

- arPOTEXHUYECKOTO aCIIeKTa, TPeOYyIOIero OnTHMaJIbHOTO arpooHa, U B MEPBYIO0 OYEPEb
BBICOKOT'O KAYECTBEHHOT'O ITUTATEJILHOTO PEIKIMA;

- arPOMETEe0POJIOTHYECKUX YCJIOBUH M ONTHUMH3AIIMN BOJHOTIO PEXXUMA, HEOOXOTUMBIX JIJIS
obecrieuenus gyuied yrunusanuu OAP;
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Jlo HemaBHOTO BpEeMEHH OCHOBHBIE arpoOTEXHHUYECKHE TIPHUEMbl U XO3SHCTBEHHBIE
MeponpusaTUs 0a3UpOBaIMCh Ha MHOTOJIETHEM OIBITE 3eMJIeleIblla U BecbMa MaJIOH CTeleHU
YUYHUTHIBAJIA PEATILHO CYIIECTBYIOIIHE KOJTMYECTBEHHbIE 3AaKOHOMEPHOCTH, CBA3BIBAIOIIHE YPOKal ¢
Pa3JIUYHBIMM  BJIMAHUSAMHA Ha  Hero  OHMOJIOTUYECKHMMH, IOYBEHHO-KJIUMaTHYECKHUMH,
arpoTeXHUYECKUMH U APYTUMU BHEITHBIMHU (pakTopamu [1-7].

[TostokuTENTbPHOE BJIMSHUE MUHEPAJIHHOTO NMUTAHUSA HA POCT, Pa3BUTHE U IPOAYKTUBHOCTH
COM B Pa3JIMYHBIX YCJIOBUSAX €€ BO3/IeJIBIBAHUS IIPUBOIATCA B paboTax MHOTHX aBTOPOB [8-12].

3aBUCUMOCTh TPOJYKTUBHOCTU CEJIBCKOXO3SANUCTBEHHBIX KYJIBTYP OT (POTOCHUHTETUYECKOU
JIesITeJIbHOCTU PAaCTEHHUH B IIeHO3aX IPUBO/IATCS BIIEPBHIE B JAHHOM paborTe.

Ilesu ucciaexoBaHUM
BiusiHve — mOC/IeNeldcTBUS — OpraHO-MHHEPAJIbHBIX  yIOOpeHWE  Ha  IOKas3aTesln
dboTocuHTETUYECKOH JIeATETHHOCTH PACTEHHI COX U MOBBIIIEHNE €€ YPOKANHOCTH.

MeToauka u pe3yJIbTaThl HCCJIEAOBAHUH

B ombITax cost Bo3/iesIbIBAIaCh B 3-TIOJIBHOM CBEKJIOBUYHOM CEBOOOOPOTE C YepeIoBaHUEM
KysbpTyp: 1. CaxapHasd cBekia 2. Coa 3. O3umas nieHunna

Hawu6obias 1mioIajib JUCTOBOU ITOBEPXHOCTH (40,7 U 44,0 ThIC.M2/Ta) 3a BereTallMOHHBIN
Iepuo/i OTMEUEeHa Ha OpraHO-MHUHEPAJIbHBIX (DOHAX B 1-2 POTAIUAX 3-TIOJIBHOTO CBEKJIOBUYHOTO
ceB0o0OOPOTA, TOTZA KaK Ha KOHTpoJIe (6e3 yAoOpeHwil) 3TOT [T0Ka3aTesb, COOTBETCTBEHHO, PABEH —
37,5 4 35,5 Thic. M2/Ta (Tab1. 1).

BesmunHa acCUMWIAIIMOHHON ITOBEPXHOCTH U JIEATEJBHOCTh €ro (yHKITMOHUPOBAHUS
OmpeaesIoT POTOCHHTETHYECKUH ToTeHIThas mocesa (®IT).

BricokuM ypoBHeM 3TOro mokasarens (2,442 uW 2,640 MIH. M2/CyTKH/ra)
XapaKTUPU30BAINCH OPTAaHO-MUHEPATbHbIE (DOHBI (Pacy.Z103a ni20pookico + COJIOMA 4 T/ra + HaBO3
60 T/Ta) B ABYX pOTalMsAX ceBooOOpoTa. HamMmeHBIIMMH 3TH IOKa3aTeJIu ObUIM HA KOHTPOJIE,
COOTBETCTBEHHO, COCTABJISIIO — 2,250 U 2,130 MJIH. M2/CyTKH/Ta.

W3 maHHBIX TAOJHUIBI BUIHO, UTO HA OPraHO-MUHEPAJIbHBIX (DOHAX B IOCEBAX COM KaKAast
ThICAAYAQ €MUHUILl (POTOCHUHTETUUECKOTO TIOTEHITMATIA O00ecreunBaeT MaKCHUMAaJIBHBIA BBIXOJ]
HAKOIUJIEHHS CYyX0H 6MOMACCHI OT 2,37 JI0 2,44 KT 3a IEPUOJL ABYX POTAIUH.

HaxkoruteHne cyxoro BelecTBa OT MOCJIe/IEUCTBUSA OPraHO-MUHEPAJIbHBIX y100peHui (hoH +
cojiomMa 4 T/ra + 60 T/ra) OomIMUYAMCh W 0OOJiee BHITOJIHBIM pacIpesieJIeHueM HAaKOIJIEHHBIX
aCCUMWISTHTOB MEXK/Iy BereTaTUBHBIMH U PENPOAYKTUBHBIMU OpraHamMu. B ¢ase moyiHOM crestoctu
Ha KOHTpOJIE Ha JIOJI0 3epHA mpuxomuinoch — 40—43,2 % ot obmieir 6uomaccel, a Ha OpPraHo-
MUHepaabHbIX hoHax — 43,2—45,9 %.

Koaddunuents! ucnonpzopanua ®AP Ha oTtocuHTe3 U QPOpMHUPOBaHUE YPOXKAeB COU Ha
OpTraHO-MHHEPAJIbHBIX (POHAX B 1-2 POTANMAX CBEKJIOBUYHOTO C€BOOOOPOTA COCTABJIIM 0,99 U
1,08 %, Torma kak Ha KOHTPOJIE, COOTBETCTBEHHO, - 0,78 1 0,75 %.

[ToBpimenue koadduuueHTa JyYUCTOU HSHEPTUM TOJIBKO 3a CYEeT IMOCIe[elCTBUS OPraHo-
MHUHEPAJIbHBIX YAOOpPEHUU COCTaBUIO 0,21 W 0,33 %, UYTO IO3BOJIWJIO AaKKyMyJIUpPOBaTh Ha
HAaKOIUIEHHE CyXOM OHMOMAacchl COM 3a IEPUOJ, JIBYX POTAIlUM CBEKJIOBUYHOTO CEBOOOOPOTA,
COOTBETCTBEHHO, Ha 11,8 W 19,1 II/ra WIH, COOTBETCTBEHHO, 25,6 U 43,7 % O0o0Jbllle, 4yeM Ha
KOHTpOJIE.

Takum o6pa3om, camoe HaubOosbiiee ycBoeHue AP pacrenusamu cou (1,08 %) c
ACCUMIIAIIMOHHON IIOBEPXHOCTU JIUCTBEB 44,0 ThIC.M2/Ta, (OTOCHUHTETUUECKUH MOTEHIHAI
2,640 mutH. M2/cyTKH/Ta PabOTAIIIUM MPOAYKTUBHO 2,44 T/ M2/CyTKH OTMEUYEeHO HAa BapUaHTe
OpraHO-MHUHEPAJIbHBIX y/100peHuii (hoH + cosioma 4 T/ra + HaBo3 60 T/ra) BO BTOPOUM pOTAIUU
ceBO0OOPOTA, YTO ITO3BOJIHIIO C(POPMUPOBATH YPOIKal cyxol brmomaccsl 63,1 11/Ta.
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Ta6mz1ua 1: Ilokazarenu (I)OTOCHHT@TH‘IGCKOﬁ AEATEJIbHOCTH U HAKOIIJICHHE CYXOﬁ 6romMacchl COHt B
3aBUCHUMOCTH OT HO(LJI@I[GFICTBPIH OpraHOMUHEPAJIbHBIX YILO6peHI/Iﬁ B ceBoo6op0Te

S
— Q: é
X
= <
: 2 EL | 15 |g
=~
ol Z AR =] &, .15 | Ex
= S| o X PSS A o . S —~ &
I ) R 8B g~ < = o 5 = | '8
5 o o= 93 a5 |ex | °F ) g2 ar
= = Ho| 2 S 2 ;S = =
= < 2 =P o g & a . ®| B SN
= SEA| 5= 55 g % EZEl & =
& N I SIS D c v 2 S 5
S |S5|5E |2EE EE |Egg ¢ |Eg
& |EE|632 |FegEs |=AE T =
1 | Bes ymob6penuii | E 375 | 2250 | 2,05 | 2976 | 23,33 | 0,78 | 46,1 -
(KOHTpOJIB) 9
=
2 Pacuer. noza é? 38,0 | 2,280 2,24 -7 26.3 0.87 | 51.1 5.0/
NPK (bow) | & 10.0
]
3 ®oH + co. =1 40.7 | 2.442 2.37 -7 29.61 | 0.99 | 57.9 | 11.8/
4T/ra+ HaBO3 | & 25.6
60 T/ra 2
Ei
4 | Cosoma 4T/ra | & 38.2 | 2.292 2.25 -7~ 25.60 | 0.86 | 515 5.4/
+HaBO3 60 T/Ta | & 11.7
1 | be3 ynobpenuit g 355 | 2,130 2,10 3,038 | 22,93 | 0,75 | 44,7 -
(KOHTpOJIB) =
N
2 Pacuer. go3a %\ 39,5 | 2,370 2,32 == 27,98 | 0,98 | 54,9 | 10,2/
NPK (¢pon) b3 22,8
o)
3 ®OH + COJL. % 44,0 | 2,640 2,42 -7 32,75 | 1,08 | 63,1 19,1/
4 T/Tra + HABO3 =1 43,7
60 T/Tra g
2,
4 | Cosnoma 4t/ra = 40,1 | 2,406 2,31 7= 28,56 | 0,94 | 55,6 | 10,9/
N
+HaBO3 60 T/Ta | 24,4
(<]

[TocneneiicTBUA OpraHO-MUHEPAJIBHBIX YIOOpPEHUU OKa3ajo TIOJIOXKUTEJIBHYI0 pPOJIb Ha
MOBBIIIIEHNE YpoXKasg COM U HKOHOMHUYECKYI0 3(PGIEKTUBHOCTh TOCIENENCTBUSA OpraHo-
MUHePaJIbHBIX yI00peHuil B ceBooOopoTe (TabI. 2).
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Tabsuna 2: koHOMUUYecKas 3PHEKTHBHOCTh COM B 3aBUCUMOCTH OT IOCJIEZEHCTBHS OPTraHo-
MHHEPAJIbHBIX YI00OpPEHU B CEBOOOOPOTE

60 T/ra

< — - IS |
— ~ > < 2 2 5 2] (=)
T O|EE e B |z, BT
z | g E SEg | E5 S | EgE | A
= % e 8 5 v E SR =
= 3 ]9 & E 'S T3 2.8
S s &) O ~ >
1-1 poranus ceBoobopoTa (1993-1995 rr.)
1. Bes ynobpenuii 18,5 37,0 28,0 1513,5 9,0 100,0
(koHTpOJTB-1)
2. Pacuer. noza NPK 21,5 43,0 28,0 1302,3 15,0 166,7
(don)
3. ®oH + comoma 4T/ra + 25,0 50,0 28,0 1120,0 22,0 244 .4
HaBO3 60 T/Ta
4. CoJsioma 4 T/ra +HaBO3 23,0 46,0 28,0 1217,4 18,0 200,0
60 T/ra
2-51 poTanus ceBoobopora (1996-1998 rT.)
1. bes ynobpenuii 19,3 38,6 32,0 1658,0 6,6 66,0
(koHTpOB-1)
2. Pacuer. 1o3a NPK 24,1 48,2 32,0 1327,8 16,2 162,0
(pon)
3. ®oH + cosoma 4 T/ra + 28,2 56,4 32,0 11347 24,4 2440
HaBO3 60 T/Ta
4. Cosioma 4 T/ra +HaBO3 24,8 49,6 32,0 1290,3 17,6 176,0

Pacuer 5KOHOMMYECKOU BQ)(I)GKTI/IBHOCTI/I BO3/€/IbIBaHHE€ COU II0O PpOTAUAM ceBoo6op0Ta
(Ta6]1. 2) IIOKa3ajin, 4YTO YPOBEHDb peHTa6eJIbHOCTI/I oT HOCﬂeI[efICTBHH OpraHO-MHUHEPAJIbHBIX

yI0OpeHUH B IEPBOM POTAIIUH JIOCTUT 244,4 %, BO BTOpoii poTanuu — 244,0 %.

BoIiBOABI
Takum obpaszom,

ceB000OOPOTA, UTO IMO3BOIMIIO chOPMUPOBATH YpOKal cyxoil bruomaccsl 63,1 11/ra.

ITpu sTOM YHMCTBIN OXOA Ha TpeTheM BapuaHTe (PoH + cosoma 4 T/ra + HaBO3 60 T/ra)
COCTaBUJI 22,0—24,4 ThIC. TEHTE.
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camoe HaubOosbiiee ycBoeHue PAP pacrenusmu coum (1,22 %) c
ACCUMIJIAIIMOHHOU ITOBEPXHOCTHU JINCTHEB 44,0 ThIC.M2/Ta, HOTOCHHTETUYECKUN ITOTEHIHAT 2,640
MJIH. M2/CcyTKH/Ta paboTalomuM NPOAYKTUBHO 2,42 T/ M2/CyTKU OTMEYEHO HA BapHUaHTe OPraHoO-
MHUHepIbHBIX yzobOpenuii (poH + cosoma 4 T/ra + HaBo3 60 T/ra) BO BTOPOH pOTAIUH
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Ypo:xka¥i cou B 3aBUCUMOCTH OT (DOTOCHHTETUYECKOU IeATETHbHOCTH

"Ackep Ycembaitysbl TaliunbexoB
2Kakcwi0at CypabepueBud Tyseybaen
3 baxpIiT CeprasimeBsa TosipTaeBa
47Kancas CepukbekoBHa /[rocenbOaeBa
5 Aitnam Anap6ekoBHa Myparanuesa

-5 Tapa3ckuii rocy/IapCTBEHHBIHN IT€/IarOrmyecKuil HHCTUTYT, Kazaxcran
" KoppecnoHIUPYIOLIUN aBTOP
E-mail: tch_a_42@inbox.ru

AnHOTanuA. Pe3ysnbTaTel OIBITA IOKa3ajad, IOBBINIeHHE KO3G@UIIMEHTa JIyIHUCTOU
SHEPTUH TOJILKO 3a CYET IOCJIeAEHCTBUS OpPraHO-MUHEPAJIbHBIX YAOOPEHHH COCTaBWIO 0,21 U
0,33 %, 9TO MO3BOJIWJIO AKKyMYJIMPOBAaTh HAKOIUIEHWE CYXOH OHOMAacChl COM 3a IMEPHOJT JABYX
pOTaIUy CBEKJIOBUYHOTO CEBOOOOPOTA, COOTBETCTBEHHO, Ha 11,8 U 19,1 11/Ta WU, COOTBETCTBEHHO,
25,6 11 43,7 % OOJIbIIIE, YEM HA KOHTPOJIE.

Takum obpaszom, camoe HauOosbilee ycBoeHne OAP pacrenusamu cou (1,08 %) c
ACCUMIJIAIIMOHHON TIOBEPXHOCTU JIUCTBEB 44,0 ThIC.M2/Ta, (OTOCHUHTETUYECKUHN IOTEHIHAI
2,640MJIH. M2/cyTKH/Ta paboTAIIINM MPOAYKTUBHO 2,44 T/ M2/CyTKH OTMEYEHO Ha BapUaHTE
OpraHO-MHUHEPAJIbHBIX y/100peHuii (hoH + cosioma 4 T/ra + HaBo3 60 T/ra) BO BTOPOH pOTAIU
ceBo0O0POTA, YTO O3BOINIIO cHOPMUPOBATH YPOKal cyxoil 6momaccs! 63,1 11/ra.

KirroueBble cjoBa: Cos, o3uMas MIIEHUIA, ceBOOOOPOT, ypoxkad, GOTOCHHTETHYecKasd,
Ipe/ecTBEHHUK, yI00peHus, pacueTHbIe J103bl, QOH.
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