\ - ' : ) ISSN 0366-5119

| Y YA Y —

ﬂﬂﬂ <Usuusuuh {uurumtsntE@suu abhsniE3NFLLENh U2aU3hL UuunsUhu
HAUMOHAABHAA AKAAEMWA HAYK PECNYBAMKWM APMEHWA
NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF ARMENIA

<Uu3uusuuvh UGuuurpULUYUL <ULGU
BMOAOIMHYECKUN XXYPHAA APMEHUU

BIOLOGICAL JOURNAL OF ARMENIA

2017

=
—



Lniju b inbuGned 1948 pywwlhg, hnnwdébbpp hpwwnwpwyyned GG hwybpka,
nniubptb Ywd whqtnptb |GgniGbpny
BbixoguT ¢ 1948 roga, ctaTby NyGNMNKYHOTCSt HA aQPMSIHCKOM, PYCCKOM
WX aHIMUIACKOM S3blKax
Journal is published since 1948, the articles are published in Armenian,
Russian or English

fuUPUGNrUGUL UNLEARU
E.U.QLunpoywl (g fuwnp fudpwafpip), 0.U.3wnpnipnibywl (g fuwnp fudpwanh
wbnwluy), U3. Guwwl (wuwwnwufuwbuwnne pwpnninun), .9, Qunpgjuia,
U.3. @nsncbywa, L.N. Uwhybyw, U.lu. Uwjpwwtinjw, d.3. dwpnwbjwb

fuUPUGNPULUL uNP3NEND
3n..0. U puwljwa, U.U. Ywdpjwd, d.b. Iwynpjwb, 4.M. IJwynpjwd,
U.3. Undupujw(, 9.3, Qwlnujwa, L.L. Ouhuyyw(

PEAAKUNOHHAA KOAAET A
O.C. 'eBOpKAH (rAasHbit pedakmop), P.M. ApymioHsiH (3amecmumens rAasHoro
pesakmopa), A.l'. EcasH (omsemcmseHHbit cexpemaps), . . [ eBOpPKSH,
A.A. TpuyHsH, A.P. MaHBensH, C.X. MaupanemsH, 2X.A. BapaaHsH

PE.AAKUMOHHBLIV COBET
I0.T. AnekcaHsaH, M.A. A aBmsH, 2. WN. AkonsiH, B.I. AkonsH,
C.O. MoscecsH, I'.A. MaHocsaH, A.A. OcunsiH

THE EDITORIAL BOARD
Editor in chief: E.S. Gevorgyan, Vice-editor: R.M. Aroutiunian,
Secretary-in-charge: A.H. Yesayan, Members of the Board: G.G. Gevorgyan,
A.H. Trchounian, L.R. Manvelyan, S.Kh. Mayrapetyan, Zh.H. Vardanyan.

THE EDITORIAL COUNCIL
Yu.T. Aleksanyan, M.A. Davtyan, Zh.l. Hakobyan, V.P. Hakobyan,
S.H. Movsesyan, G.H. Panosyan, L.L. Osipyan

Swjwuwnwbh YEGuwpwlwywb Iwlnbu, 2017
Buonoruueckuu XypHan ApmeHuu, 2017
Biological Journal of Armenia, 2017



Rwjwunwlh YEUuwpwl. hwunku 3 (69), 2017
e Onpdwpwpwlwl b nGuwlwl hnnwélbp

QUunpquuit E.U., Swypnjwl &.4., 3wynpuwl U.N., Indhwlthujwl U.9., Uwpquwl E.9.
Shu LquthUh in vivo wqr}bgnLra]nLUn LunUl:mh GphywdJ pghghl: h

Ynphquwiht dwwnpheuh thwhnUGnh punwinpnLul YpW. ... eee e e 6

Swjpwwbwrywu WU, duyynry Q.U., Untpwnywl W.Q. Iwqyuagntin
Euntuhy nLutuml:ouUUbnh Ut LL ]LUgl.[UJCn jntup 33 uu
PnLuwpwuntejwl huunhnnuinh hGppwphnedn LlJ (ERE). Uwu V.
Syjwiutn LumuUéhU inGuwyubph Jbnpwptbpjwy (Poaceae — Rosaceae pln.)............. 12

Lwnuwpjwt 3.2., 3wynpwl W.N., Qphgnpywl L.3., Gphpblywl U.J., Uwdunlywl Jd.L.
Uuwytpubph wninpunywnng hhjwunniejwu hhdbuwpiunhpp Splewuncd,
QunLUNNLU W LUWUWANNNLU. ..o e 18

3nyhwllpujwl 4.Q. 2nyniunt W Uwwpwuh 2ppwtliGpnud Bpwyynn Junywpunun
nGnwuwnth (Valeriana officinalis L.) W Yuwwdwhunwn upwnwjhlh
(Valeriana cardiola L.) wpdwwutnny Unﬁmundtumut:nh hnLLIanLI
JwiEwnuphwwnutph pwlwywywlu yeppnednee)niup. .. e, 22

obtluwnbpbaywl Y.Q. Iwlynpjwl U.3. Qhpwwnhs (6nLy) — qnh (qnnpl:Uranu W
gnnwwuywnnl) thnfuhwpwpbpniejnlultpp junpnp pwungnpwhwd
pwpéapEnuwihb spwdpwnh npndhy unpgquyhdwyh thnthnfuniejwl

wwjdwuutnnd (Ulewitiw 18h ophUWYNY) «eeeeni e 26
Oquwltgnyw Q.3., @phgnpywl U.U. Morus alba-h jwgnn élh pudjntnutnh
wlwwnnuhwywt Yunnigywédeh wnwldUwhwinynigntUUGpD......oeeeeeeeeee 33

Swynpwt .., Injuwlypdjwlt d.3., Mwnwyjwl 2.U. Upwpwwnjwl hwppwyw)ph
nnn2 hwaywaginiin b wuhGunwgnn yuwdn- W ghwyundhunn wbwwwwnwihu

inbuwyutph YELuwdnpdninghwywl wnwldUwhwnynigjncuubpp ... 39
QUunpgyuwl .U, Iwjwuwnwuh Upthw W Entghu gbntph uwuhwnwpw-pwyntphn-
INghwlwl YhawlYh qUWAWIINNLUD. ...eeeeiee e sae e 47

3nyGuwi U.3., Uwunclywl L.W., RGjpwlywl U.3., 4nplywl U.d. Unwynn
rabnqwnq nd nLUt:gnn GnGhuwutph ztundnmuuum punniuwynt-
pintuutph uydwl wnwbdUwhwnynipntUUERN......coo e 52

YnlUgywl W.U.Chpwyh Jwngh ppnugt W Gpywpbnwpwopswuutnh puwlywdwintnph

yEunwupuGph nGuwywihu Ywquh nLuncduwuhpniejwu wpnynltuglutnp
(2004-2015 . WENNLUUGN) .. ceeveiiei e 58

UwnbGhwlywl L.Q., Swdpwpjwl L.N. Gpliwljwl opwdpwph $huinnyywuynnup
Ywnnigywdpwiht wnwlduwhwinynientltpp W oph npwyh quwhwwnned....... 63

dwpnwlywl L.d., 3wpnipnilywt W.U. UGGUD npwtu wuhpwdtwn Jhypnunwpp
opqwuhquh plwywu nhdwnpnnuywuncejwu dlwynpdwl hwdwp.................... 71

Uwpqphuny Q.12., 3wynpwt U.E., Ywpwwbuywl L.U., Uwuntlywl W.U. UYuGph
U wnuGwnutph Jwppwagdh wnwppbpnipnilutnh nuncdUwuhpnie)niup
Unpnipjwl wqwun punpnejul WwpUWUUGANLU ..o 76

Pwphlywl 1.13. BRCA1&2 gbUutph nbwp-unnighs Uninwghnu uyphuhugh
dnnblwynpnudp npwtiu Uhghu nhuyh Lwhuwwnpwdwnpywéniejwl
qBEUENH PUNLRWANUWU UNPNG.....iiiiiiiiiiiiieie ettt 83

MNwpnlywl 2.k., Gnhgnpywls L.U., Unwiwyhnlywl MN.U. Ipwynpuwiwdniuh wypnihuny
hwnniuwn wGwwnhn GX-NH, -n wgntgniejntup wiwqlwihu hGunuinwagh
dnpw hhynynwantwgdwl wWuUWUUBRNLU ..o a0

Nwuwhlywl d.U., Uwlnclywl N.N., Upwywl U.L. Innh UwhiwgwUpw)hlu
dwydwu dubph, wwpwpunwgdwl U wnunppEunutph Yhpwndwlu
wagnbgnieintup wplwlwgwl gnpbUuh pEppwnynLpjwl Ynw .o 94

ncywuywl L.E., 3nyhwlLpywl .M., U.U. UhUwuwl., Unwebywl W.U.

UlghUuwjny hwawpuwyh hhwunwgnn GpGluwuGph $hghninghwyw

nnn2 gntgwuhputnh thnthnfuntpintulGnp tnwinw pURWGRNLU.......covvrvireeienee. 98
Swlnuuwl 3.3., Uwpqupwl W.U., @nnlywl U.3. Iwjwuwnwuh Gnypwetndwihu

wnpntputph pwywnGphwutph 16S nMLG-h gGUGPh nEuwwnnLpwgunn
gpwnhtGuwnwhu ot ElGYunpwdnpbquihu (HYQTE) wypndhubpp...eeeeeeeeee 102

e Jwdwnnwn hwnnpnnLdubp e

Pwnubtnuwu N.E. QEnwpenLu dJwngnwd dwqupub n n
4 %uwluu]hh uLTJquI]ELL £Pwu u(}anpjwﬁgRLng lfghlﬂ:%rﬁnhqr] ............................ 110



Buosor. s;kypu. Apmenun, 3 (69),
COAEPXAHUE
* DKCnepuMeHmabHble U MeopemuiecKue CIamou *

TI'esopean 3.C., Aeposn JK.B., Axonan H.P., Ozcanecan A.I., Capacan D.I".
In vivo neiicTBHe IMCIUIATHHA HA JIMIUIHBIA COCTAB SACPHOTO
MATPUKCA B KIICTKAX TTOUCK KPBIC. .. ueuvereerreseeesuesseensesseessesseessesneessesnsessessesssessenss

Avipaneman A.M., @aiieyw I'M., Mypaosn A.I. IIpeacTaBIeHHOCTD PEAKHX
SHJIEMUYHEIX BUJIOB pACTeHUI ApMeHUH B repbapun MHcTHTyTa
Boranuku HAH PA. Yacts V. MHpOpManus mo OTAEIbHBIM BHIAM
(ceM. P0aceae — ROSACEAR) ........ccuerviuirieiiieiirieiniee st

Haeawsin O.3., Axonan A.P., I'pucopsn JLI., Epubexan C.B., Camconan B.JL
[Ipob6mema 601e3HE TOKCOKapo3a mIoToI1HbX B EpeBane, ['toMpu u
BaHAIBOPE. ...ttt

Ocanecan B.I'. KonnuecTBEHHBIA aHAIN3 BAJIEIOTPUATOB B ChIPhE KOPHEBUILL
¢ KOpHsIMH Banepuansl jjekapcteennoi (Valeriana officinalis L.) u
Basrepranbl kapanodsl (Valeriana cardiola L.), kynsTHBHpyeMbIX B
PETHOHAX 30BYHH M ATIAPAH. ... euettneeniit et e et e e e ee e e e e e

Horcenoepeoaican K.I'., Axonsan C.A. B3anMOOTHONIEHUS XMIHKUK (ph16a) —
XKepTBa (3000€HTOC U 300IUIAHKTOH) B YCIOBHUAX M3MEHEHHI
TPO(HUIECKOro cTaTyca KPyIMHOTO MPECHOTO BHICOKOTOPHOTO
BojioeMa (Ha mpuMepe 03epa CeBaAH, APMEHM) ....vvvereneerneenreennennennennenns

Ozanezosa I'1, I'pucopsan M.M. OcoGeHHOCTH aHATOMIYECKOH
CTPYKTYpBI I00eroB maky4eii hopmbet Morus alba...............oooevvieiinnn..

Axonan JK.A., Osaxumsan XK.O., Ilapassn 3.M. buonoro-mopdonorniyeckue
0COOEHHOCTH HEKOTOPBIX PEIKUX M MCUE3AIONINX BUIOB IICAMMO- 1
TUICO(UTHBIX IIyCTHIHD APAPATCKOM PABHUHBL. ...cc.evevtenineninieeninenenennn,

T'egopesn I'.A. OnieHKa CaHUTApHO-0aKTEPHOIIOTHYECKOTO COCTOSHHS
PeK Apria B EXETHC, APMEHHS. ...cuvvuiitiitiit ittt e

Osesn C.A., Manyxan J1.A., JJoicetipansan C.O., Aiiounan C.B. OcobeHHOCTH
(hopMHpOBaHUS JBUTaTEINbHBIX CIIOCOOHOCTEH y JeTeil ¢ yMCTBEHHOM
OTCTATIOCTBEO .. ¢ e et ettt et ettt et et et e et ettt et et et e ettt e et et e e

T'enoowcan A.A. Vitoru n3ydeHus BUIOBOTO COCTaBa )KUBOTHBIX M3 TIOCEIICHUN
amox OpoH3sI U xkenesa [upakckoro map3a (packonku 2004-2015rr.) .......

Cmenansn JLI., I'ambapsan JI.P. CTpyKTypHas XapaKTepHCTHKa (PUTOIIAHKTOHA

2017

EpeBaHCKOro BOIOXPAHMIIUIIA U OICHKA KAUCCTBA BOBI . .vuvvvneninsnsnnns 63

Bapmansan JI.B., Apymionsan A.M. CenieH Kak HEOOXOAUMBIH MHKPOJIEMEHT JIJIst
(hOpMHPOBAHUS €CTECTBEHHON PE3UCTCHTHOCTH OPTaHM3MA. .. .o eneeennene..

Capxucos I'.T., Axonan H.D., Kapaneman JL.M., Manyxan A.M.
Paznuurs B MOBEJCHUM MBIIIEH U KPBIC B YCIOBHUIX
CBOOOJTHOTO BBIOOPA HOBH3HBL. ... .. .vnsensnsnsnneeaeeseeannas

babuxan J].T. MonenupoBanue MyTalMOHHOro ckpunuara resos BRCA1&?2
METO/IaMH CITy4ali-KOHTPOJIb JJIsI OTIPEEIICHUS MPEAPaCON0KEHHOCTH
TIPOMEKYTOTHOTO PHCKA PABBUTHS PAKA. ... eneerneenenneieneneensenaessennens

Hapouau 3.X., I'pueopan JI.C., Cpanuonsn P.M. Bnusaue rUIOTaIaMIdecKoro
nponuHoM Ooraroro nentuga GX-NH, Ha mma3MeHHBIH remMocTas B
YCITOBHSIX TUITOKOATYIISIIHIH .. .. eevesevsesensesensensenansensesensensnsnnennsenensnns

Hanunau B.A, Manykan P.P., Amansan C.JI. Bnusaue crmoco6oB HPENOCEBHOM
00pabOTKH, NPUMEHEHHS yI0OPEHHUS M aicOPOCHTA HA YPOKANHOCT
103217 (0} 11111 (5317111 S PP PSSP

Tykacan JI.3., Ocannucan K.P., Munacan C.M., Apaxenan A.H. T'onoBbie
M3MEHEHHS HEKOTOPHIX (PH3HOIOTHICCKUX ITOKa3aTelNel y IeTeH,
YACTO OOEFOIIMX AHTHHOM . . ... uvensttee et s etrriene et e e ene et e e eaaeeeeaaeeens

Hanocsn () 4 Manzanau A A Tnuvusu A 4. HIQO WIH ICHATYPHUPYIOLICTO
rPajIMeHTHOrO refb-3nekTpodopesa (') dparmentos rena 16S pPHK
AKTEPUIl HACEISIOINX re0TePMAIbHBIE HCTOYHUKA APMEHHUH. ..........c.... ..

e Kpamkue cooouienu o

bapcezan P.O. BunmoBoii cocTaB KOKIUIUI U CTETIEHb 3apakeHHOCTH
KPOITUKOB B ['€TAPKYHHKCKOM MAP3C. ... eneeteeneeneneeneaneneeneanananennanens

4



Biolog. Journ. Armenia, 3 (69), 2017
CONTENTS
« Experimental and theoretical articles

Gevorgyan E.S., Yavroyan Zh.V., Hakobyan N.R.,Hovhannisyan A.G.,
Sargsyan E.G. Cisplatin in vivo action on lipid content in nuclear
matrix from rat Kidney CellS..........covviiiriiiiiniiii e 6

Hayrapetyan A.M., Fayvush G.M., Muradyan A.G. Representativeness of
rare endemic plant species in the herbarium of the Institute of Botany
of the NAS RA. Part V. Information on separate species
(fam. P0OACEAE — ROSACEAE). ... ...ccecveueererierieeeestesie e se e tere e re st st ere e ae e eeneas 12

Naghashyan H.Z., Hakobyan A.R., Grigoryan L.H., Yeribekyan S.V.,
Samsonyan V.L. The problem of toxocariasis disease among the Yerevan,
carnivores in Gyumri and Vanadzor ...........ccccoeerieienceienenesce s 18

Hovhannisyan V.G. The quantitative analysis of valepotriates containing in the
raw material of Valerian ordinary (Valeriana officinalis L.) and Valerian
cardiola (Valeriana cardiola L.) cultivating in Zovuni and Aparan regions........ 22

Jenderedjian K.G., Hakobyan S.H. Predator (fish) — victim (zoobenthos and
zooplankton) interrelationships under the conditions of changes in trophic
status of large, high-mountainous, fresh-water reservoir (on the example

Of Lake Sevan, AIMENIA) ......ccccuevieerieieirieieeeiisiet ettt se e ss e sae saresees 26
Oganezova G.H., Grigoryan M.M. Anatomical structure features of
Morus alba weeping form ShOOLS ........ccccivviieiiiecee e 33

Akopian J.A., Hovakimyan Zh.H., Paravyan Z.M. Biomorphological
investigation of some rare and endangered plant species of Ararat

valley sandy and gypsy dESEILS. . .....c.ccceriririierienierieeieiee et e 39
Gevorgyan G.A. Assessment of the sanitary-bacteriological state of the Arpa

and Yeghegis riVers, AMMENIA.........cco v s 47
Hoveyan S.H., Manukyan L.A., Jeyranyan S.H., Aydinyan S.V. The features of

development of motor abilities of children with mental retardation..................... 52
Gyonjyan A.A. The study results of animal species composition of Bronze and

Iron Ages from Shirak region settlements (excavations from 2004-2015) ........... 58
Stepanyan L.G., Hambaryan L.R.Structural characteristics of phytoplankton

and Yerevan reservoir and water quality asSeSSMeNt ..........cocvovvevrreienierenennnas 63

Vardanyan L.V., Harutyunyan A.M. Selenium as the required microelement for
forming the natural resistance of the organism............cccococeireiiiiciisciie e 71

Sargisov G.T., Hakobyan N.E., Karapetyan L.M., Manukyan A.M. The study of
differences in the behavior of mice and rats in conditions of free choice

OF NOVEILY ... e 76
Babikyan D.T.Simulation of BRCA1&2 case-control mutation screening as an
approach to characterize intermediate-risk susceptibility genes..........cccocvvvvrienene 83

Paronyan Z.Kh., Grigoryan L.S., Srapionyan E.M. Effect of hypothalamic
ﬂroline rich peptide GX-NH, on plasma haemostasis under
ypocoagulation CONAITIONS .........cccvevieriiiiseec s 90

Papinyan V.A., Manukyan R.R, Atalyan S.V. The impact of methods of pre- sowing
treatment, fertilizer and adsorbent application on the
yield capacity of Winter Wheat ............ococoiier e 94

Ghukasyan L.E., Hovhannisyan K.R., Minasyan S.M., Arakelyan A.N. Annual
changes in physiological parameters of children often suffering from angina...... 98

Panosyan H.H., Margaryan A.A., Trchounian A.A. Denaturing gradient gel
electrophoresis (DGGE) Brofiles of the partial 16S rRNA genes defined
bacterial population inhabiting in Armenian geothermal springs...........cccccevceveuen. 102

o Short communication e

Barseghyan R.E. Species structure of rabbits’ coccidia and invasion rate in
GegharquNIK FEGION. ... ...cuceeiiieieieeetee ettt ettt sa et bt eeneas 110



LwjwunwOh Ghuinnigynibbtph Uqquiyhlt Uywnbdhw Cwjwunwbih Yelhuwpwlwlwb <wOnbu
HauuoHaAbHas Akaaemus Hayk ApmeHuu BuoAaoruueckulu XypHaan ApmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

o Onpéwpwpwlwl b mEuwlwl hnndwélbp «3xcnepumenmanshble u meopemuiecKue cCmamou®
*Experimental and theoretical articlese

Biolog. Journal of Armenia, 3 (69), 2017

CISPLATIN IN VIVO ACTION ON LIPID CONTENT IN NUCLEAR
MATRIX FROM RAT KIDNEY CELLS

E.S. GEVORGYAN, ZH.V. YAVROYAN, N.R. HAKOBYAN,
A.G. HOVHANNISYAN, E.G. SARGSYAN

Yerevan State University, Department of Biophysics,
gevorgyan_emil@yahoo.com

The content of total phospholipids and neutral lipids as well as their individual fractions in
nuclear matrix preparations from rat kidney cells after in vivo action of the antitumor drug cisplatin
was investigated. It was revealed that cisplatin treatment has reduced the total quantity of nuclear
matrix phospholipids and neutral lipids by about 25 % and 27 % correspondingly. The diminution
of total lipids quantity was accompanied by alterations in quantities of individual fractions of
phospholipids and neutral lipids. These data demonstrate the high sensitivity of nuclear matrix
lipids metabolism to antitumor drug cisplatin action. It was supposed that the cisplatin antitumor
action also can be performed via quantitative changes of internuclear lipids, which are able to
regulate the principal functions of cell nuclei.

Cisplatin — kidney — nuclear matrix — phospholipids-neutral lipids
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wwwnpwuwnntyutpnud hwywnienigewihu nknwdhgng ghuwwnhlh in vivo  wgnbgnipntupg htwnn:
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HccnenoBanock conepskanue oommx GpocoIuniaoB U HEUTPATbHBIX JIMIKAOB, 8 TAKKE UX
MHMBHIYAIBHBIX (QPAaKIMil B Hpenaparax sAepHOro MaTpUKCa W3 KIETOK MOYeK KPbIC TpH in Vivo
BO3/IEIICTBUH IIPOTHBOOIYXOJIEBOTO Npenaparta Iuciuiatiaa. [lokasano, 4To npy BBEJEHHH IUCILIA-
THHA COKpAIaeTcst o01Iiee KOIMIeCTBO (GOCGhOIUITHIOB U HEHTPaTbHBIX JIMIHIOB SAEPHOT0 MAaTPUK-
ca COOTBETCTBEHHO Ha 25% u 27%. YObIBaHHE KOMWYECTBA TOTAIBHBIX JIUIHIOB COMPOBOKIACTCS
M3MEHCHUSMH B COICP)KaHUH MHIMBUAYANBHBIX (pakimii HochoNUnuIoB 1 HeHTPaIbHbIX JIUIH/IOB.
Pe3ysbTaThl yKa3bIBAIOT Ha BBICOKYIO YyBCTBHUTENBHOCTh MeTa0oJiM3Ma JIMMHUIOB XPOMAaTHHA K
JIEACTBHIO MPOTHUBOOITYXOJIEBOTO TpenapaTa HucIuatiHa. [Ipearnonaraercsi, 4T0 MPOTHBOOIYXOJIe-
BOE JICHCTBHME LHCIUIATHHA OCYIIECTBISICTCS TAKKE MOCPEICTBOM KOJMYECTBEHHBIX H3MEHEHHMIt
BHYTPHSICPHBIX JIMIH/IOB, OTBETCTBEHHBIX 32 PETYJISLMIO OCHOBHBIX (DYHKIHMH KIETOYHOTO SIApa.

Lucnnamun — nouku — s0epHwItl MAMPUKC — GOCHONUNUObL — HEUMPATLHBLE TUNUObL




CISPLATIN IN VIVO ACTION ON LIPID CONTENT IN NUCLEAR MATRIX FROM RAT KIDNEY CELLS

Our previous results showed the reliable changes in phospholipids and neutral
lipids quantities in rat kidney chromatin preparations after the in vivo action of cisplatin.
It was supposed that those changes may have a comprehensive influence which on the
whole must promote the antineoplastic effects of the chemotherapeutic agent [9]. Taking
into consideration that the nuclei, especially the chromatin, are the main targets for
cisplatin action it was occurred to study the lipid quantity and quality changes in another
intranuclear structure — in nuclear matrix. It is well known that the nuclear matrix is a
salt-extracted biochemical fraction of the nucleus. Usually, the nuclear matrix is
composed predominantly of non-histone proteins and small amounts of DNA, RNA,
phospholipids and neutral lipids [15] and its participation in basic functions of nucleus is
well known [15,17]. It is noted also that the phospholipids play an important role in tight
binding of nuclear matrix with nucleic acids directly or via association with matrix non-
histone proteins [1,17]. So, any alterations in lipid content in nuclear matrix may be
significant performing of basic functions of nucleus: in the organization of nuclear DNA,
DNA replication, transcription and RNA processing.

At the same time it was showed that the kidney cells can accumulate the higher
effective concentration of cisplatin, than any other organ. It seems impossible to exclude
the significance of nuclear lipids quantitative alterations for cisplatin antitumor effects.
Simultaneously the cisplatin accumulation preferentially causes either apoptosis or
necrosis, depending on exposure time and concentration. The effectiveness of cisplatin is
dose-depended, although its use in higher concentrations is limited because of several
side effects, such as nephrotoxicity, neurotoxicity and others [10, 12, 14].

In this paper the alterations of quantities of total phospholipids and neutral lipids
as well as changes of their individual fractions content in nuclear matrix preparations
from rat kidney cells after the cisplatin in vivo action were investigated.

Materials and methods. The experiments were carried out on albino rats (120-150 ¢
weight). Cisplatin was injected peritoneal in concentration of 5 mg per 1000 g animal weight. Rats
were decapitated after 24 hours of cisplatin injection. Rat kidney nuclei were isolated by the
method of Blobel and Potter [4]. Nuclear matrix preparations were isolated from purified nuclei by
the method of Berezney and Coffey [2]. Lipid extraction was carried out by Bligh and Dayer [3].
The fractioning of both phospholipids and neutral lipids was carried out by micro thin layer
chromatography (micro TLC) using L silicagel, 6x9 sm? plates with the thickness of layer
5-7 mem, using chloroform — methanol — water in ratio 65:25:4 (in case of phospholipids) and
diethyl ester — petroleum ester — formic acid in ratio 40:10:1 (in case of neutral lipids) as a
dividing mixture. After the chromatography the plates were dried up at 20° C and were treated by
15.6 % CuSO,. in 8 % phosphoric acid (in case of phospholipids) and by 10 % H,SO, (in case of
neutral lipids). Then the elaborated plates were heated at 180° C for 15 min. The quantitative
estimation of separated and specific died phospholipids was carried out by special computer
software FUGIFILM Science Lab 2001 Image Gauge V 4.0, which was destined for densitometry.
Obtained results were treated by statistics.

Results and Discussion. Cisplatin in vivo action reliably decreases the total
amounts of both phospholipids and neutral lipids in nuclear matrix preparations from rat
kidney cells by 25 % and 27 % correspondingly (tab. 1, fig.1). Taking into consideration
that of the same kind changes were also demonstrated in kidney chromatin preparations
[1] one may conclude that antitumor agent leads to appreciable repression of whole lipid
metabolism in nuclei of rat kidney cells.
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Table 1. Total phospholipids and neutral lipids content (mcg/g of tissue) in nuclear matrix
preparation of rat kidney cells in baseline and after in vivo treatment of cisplatin (*-p < 0.05)

Phospholipids in nuclear matrix | Neutral lipids in nuclear matrix
Variants from rat kidney cells from rat kidney cells
(mcg/g of tissue) (mcg/g of tissue)
Baseline 85.50+1.90 73.50+1.90
Cisplatin *64.00+1.40 *54.00+1.50
%
100
80 =
*
60
40
20
0 .

‘D baseline M after the cisplatin action‘

*-P<0.05

Fig. 1. Changes of total phospholipids (left diagrams) and neutral lipids content (right diagrams)
in nuclear matrix preparation of rat kidney cells in baseline and after in vivo treatment of
cisplatin.

The fractionation of nuclear matrix phospholipids by the microTLC method
revealed five individual phospholipids in baseline as well as after the cisplatin action.
Sphingomyelin, phosphatidylinositol, phosphatidylcholine, phosphatidylethanolamine
and cardiolipin were obtained among the phospholipids of rat kidney cells chromatin
preparations (tab. 2).

The relative content of revealed phospholipid fractions testified that
phosphatidylethanolamine and phosphatidylcholine were the major components and
formed about 58 % of total phospholipids in rat kidney nuclear matrix preparations. The
percentage of sphingomyelin, phosphatidylinositol and cardiolipin was correspondingly
18.20 %, 10.25 % and 13.30 % (tab. 2).

The fractionation of neutral lipids from nuclear matrix of rat kidney cells
disclosed six individual fractions both in baseline and after the cisplatin action (tab. 3).
In this sense the obtained results differ from those obtained in the other intranuclear
structure — chromatin where only four fractions of neutral lipids were determined [9]. In
nuclear matrix the main neutral lipid fractions are cholesterol and free fatty acids. They
together composed more than 50 % of total neutral lipids, while the monoglycerides,
cholesterol esters, triglycerides and diglycerides were presented in following quantities:
15,2 %, 13,4 %, 13,2 % and 8,00 % correspondingly (tab. 3).
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Table 2 The relative content (percentage) of individual phospholipid fractions in nuclear matrix
preparations of rat kidney cells before and after the cisplatin action

N Phospholipids Baseline Cisplatin
% %
1 Sphingomyelin 18.20+0.28 16.20+0.29
2 Phosphatidylinositol 10.25+0.37 12.50+0.26
3 Phosphatidylcholine 35.00+0.50 31.75+£0.46
4 Phosphatidylethanolamine 23.25+0.66 28.254+0.54
5 Cardiolipin 13.30+0.40 11.30+0.62
Total content 100 100

Table 3. The relative content (percentage) of individual neutral lipid fractions in nuclear matrix
preparations of rat kidney cells before and after the cisplatin action

N Neutral lipids Baseline Cisplatin
% %
1 Cholesterol 27.60+0.86 30.00+0.35
2 Cholesterol esters 13.40+0.42 19.05+0.48
3 Free fatty acids 22.60+1.06 15.25+0.43
4 Triglycerides 13.20+0.62 10.70+0.19
5 Diglycerides 8.00+0.68 12.00+0.32
6 Monoglycerides 15.20+0.26 13.00+0.30
Total content 100 100

The perceptible changes were obtained in relative content of phospholipids
individual fractions as well as that of neutral lipids fractions in rat kidney nuclear matrix
preparations after the cisplatin in vivo action (tab. 2 and 3). It means that cisplatin
expressed rather universal affect on various metabolic pathways of lipids in nuclear
matrix and perhaps in whole nuclei. In order to discuss at length the revealed changes the
absolute quantities of individual lipid fractions expressed in micrograms per gram of
tissue were studied (tab. 4 and 5).

The absolute quantities of all phospholipid individual fractions were decreased
reliably after the in vivo action of cisplatin (tab 4). The most diminution of content
among phospholipid fractions was observed in case of cardiolipin, sphingomyelin and
phosphatidylcholine by 34,8 %, 34,0 % and 32,3 % correspondingly, which was more
than the decrease of total phospholipid content (25.1 %). The decreases of
phosphatidylethanolamine and phosphatidylinositol content (by 9,5 %, and 8,1 %
correspondingly) were less than those for nuclear matrix total phospholipid (tab. 4).
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Table 4. The quantities (micrograms per gram of tissue) of individual phospholipid fractions in
nuclear matrix preparations of rat kidney cells before and after the cisplatin action. (*p < 0.05)

N Phospholipids Baseline Cisplatin

1 Sphingomyelin 15.60+0.25 *10.30+0.18
2 Phosphatidylinositol 8.70+0.31 *8.00+0.17
3 Phosphatidylcholine 30.00+0.43 *20.30+0.43
4 Phosphatidylethanolamine 20.00+0.57 *18.10+0.35
5 Cardiolipin 11.20+0.34 *7.30+0.40
Total content 85.5+1.90 *64.00+1.40

In case of neutral lipids we observe diverse quantitative changes of them. Thus, the
diminution of content after the cisplatin action was observed only in four fractions: in
free fatty acids (by 50,4 %), in triglycerides (by 40,2 %), in monoglycerides (by 37,3 %)
and in cholesterol (by 20,2 %), while in diglycerides and in cholesterol esters negligible
and not reliable increase of content was revealed (by 10,0 % and by 4,6 %
correspondingly) (tab. 5). These alterations confirm that cisplatin in vivo action leads to
perceptible redistribution between the mono-, di- and triglycerides as well as between
the cholesterol and its esters in kidney nuclear matrix.

Table 5. The quantities (micrograms per gram of tissue) of individual neutral lipids fractions in
nuclear matrix preparations of rat kidney cells before and after the cisplatin action (*p < 0.05)

N Neutral lipids Baseline Cisplatin

1 Cholesterol 20.30+0.65 *16.20+0.35
2 Cholesterol esters 9.85+0.30 10.30+0.48
3 Free fatty acids 16.60+0.78 *8.244+0.43
4 Triglycerides 9.70+0.46 *5.80+0.35
5 Diglycerides 5.88+0.20 6.46+0.15

6 Monoglycerides 11.17+£0.20 *7.00+0.30
Total content 73,50+1,90 54.00+1.50

Diminution of phospholipids and neutral lipids content in kidney nuclear matrix
is consonant with lipid content changes in kidney chromatin showed previously [9]. This
indicates the comprehensive action of cisplatin on lipid metabolism in intranuclear
structures which may offer some serious prerequisites for alteration the functioning those
processes where these lipids participate, regulate or act [5, 13, 18]. Although the
cisplatin action is specific in different tissues which is clearly seen in manifestations of
various negative side effects including ototoxicity, gastrotoxicity, myelosuppression,
allergic reactions [11, 16] and nephrotoxicity (as the main negative effect) [14, 16], the
mention-above alterations of quantities of intranuclear lipids in rat kidney as well as in
rat liver, thymus [6, 8] and brain [7] cells, on the whole, are similar. Such identity of
cisplatin-depended lipids behavior in intranuclear structures from various tissues in all
probability indicates that cisplatin displays its antitumor effect also via changes of
intranuclear lipids quantity.
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Hacrosiuast craTes sBIASETCS MOCIEIHER U3 CEPUH CTATEH, MOCBAICHHBIX U3yUEHHUIO MIPEJI-
CTaBJIEHHOCTH PEAKHUX YHIEMHUUYHBIX, BKIKOYEHHbIX B KpacHyro kaury pactenuii Apmenuu (Tama-
nyan&al., 2010) BunoB B repbapuu Nucruryra 6otannkn HAH PA (ERE). B npeasiaymunx yetsi-
pex cratbsax (AitpanersH u ap., 2015a, 20156, AiipanersH u ap., 2017a, 20176) 6bl1a npoaHanu-
3MpOBaHa MPE/ICTABICHHOCTh yYKa3aHHBIX BHJOB, & TAKXKE MOAPOOHO OXapaKTepHU30BaHBI OTIEIb-
HBIE BH/IBI PAaCTeHHi, oTHOCsHMecs k cemeiictBam Alliaceae, Apiaceae, Asteraceae, Brassicaceae,
Caryophylliaceae, Colchicaceae, Fabaceae, Geraniaceae, Grossulariaceae, Hyacinthaceae, Hy-
pericaceae, Iridaceae, Linaceae. B manHOIi craThe NpeNCcTaBlIeHA XapaKTEPUCTUKA DHIEMHUYHBIX
BUJIOB PACTEHUH, OTHOCAIIUXCS K cemeiictBam Poaceae, Polygalaceae, Rosaceae.

Ounoemur—Kpacnas knuea pacmenuii Apmenuu—Poaceae—Polygalaceae—Rosaceae

Ubpywjwgywé hnnguwép 33 AUU Anuwpwunipjwl huunhwiniinh hEppwphnudnud 3wjwu-
wnwlh pnyutph Ywndhp gnpened (Tamanyan & al., 2010)pywnyywéd Eunbdhy wnGuwyutph UepYwjwg-
Jwénigjwl  nuuntdUwuhpdwup  udhpywé  hnnjuwélbnph  pwpeh  dGpghtu £ Lwhunpn  ¢npu
hnnjwdubnnwd (Aiipanerss u ap., 2015a, 20156, A#panersa u ap., 2017a, 20176)ybnintéytp £ wndjug
wnbuwyubph punhwunip UbpYwjwgywoénieniup, huswbu Uwle punpwanyt) U hGppwphnidwihu
nyjwubn  wnwudhu  wbuwyubph  JGpwpbpjug  Alliaceae, Apiaceae, Asteraceae, Brassicaceae,
Caryophylliaceae, Colchicaceae, Fabaceae, Geraniaceae, Grossulariaceae, Hyacinthaceae, Hypericaceae, Iri-
daceae, Linaceae pUunwuhpUtph uwhdwuutpnd: LepYw hnnywénid dwlupwdwul puntpwagnyned G
Poaceae, Polygalaceae, Rosaceae putnwlhpubphl wwwnlwlnn wnwudhl inGuwyubpp:

Eunbdply— 3uwywuwnwlp pnyubph Ywpdpp ghpe — Poaceae — Polygalaceae — Rosaceae

The paper is the last in the series of articles devoted to the investigation of representation
of endemic included in the Red Data Book of plants of Armenia (Tamanyan& al., 2010) and
deposited in the Herbarium of the Institute of Botany of the NAS RA. Detailed characterizations of
representatives Poaceae, Polygalaceae, Rosaceaefamilies are given.

Endemics — Red Data Book of plants of Armenia — Poaceae — Polygalaceae — Rosaceae
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Cem. Poaceae Barnhart

43. Bromopsis gabrielianae Ogan. Bun npeacTasieH onHo#i monyJsiiueid B 3aH-
re3ypckoM (QuopuctudeckoM paioHe (ropa KamyTmpkyx). Y3KOJIOKaIbHBIH SHIEMUK,
MIPOU3PACTAIOIINI Ha CKaJlaX M OCHIIX aJbIHUICKOTO Mosica Ha BeicoTe Ooiee 3300 M
Hax yp.M. (kateropuu mecroobutannii H3.1B1l-Anbnuiickue ckajbl MpHapakCUHCKUAX
xpe6ToB Apmennn u H2.352-3akperieHHBIe OCHINMA HA BYJIKAHHYECKHX CyOCTparax)
[7]. Homymsiiust mpou3pacTaeT Ha TEPPUTOPHH 3aKasHuKa “3anre3yp”’, HannoHasbHOTO
napka “ApeBuK” M OJHOMMEHHOM MOTEHIMATBHOM TEPPUTOPHUH IS SKOJIOTHUECKOil ce-
T “Dmepansa’[9].

B rep6apun ERE ormeueno 11 o6pasnos, u3 Hux 10 tumnossie: ronorun (ERE
154923), m3otun (ERE 154924) u 8 maparumos (ERE 154925, ERE 154926, ERE
154927, ERE 154928, ERE 154929, ERE 154930, ERE 154931, ERE 154932). Coopsl
JAaTUPYIOTCSI HCKIIOUUTENBHO 50-MU To1aMH MTPOILIOro CTONeTHs (KOoJuteKTopsl A. Tax-
TaKsH, O. ['abpmansH, A. Axsepnos, H. Mup3oesa).

B Kpacuyto kuury pacrennii Apmennu [10]Bu BKIIOUEH Kak HAXOSIIHICS B
KpuTHuecKkoM coctosHuu (kareropus CR) ¢ ykazaHmeM HE0OXOAMMOCTH MOHHTOPHHTA
COCTOSTHHS TIOTTYJISLHH.

Cem. Polygalaceae Hoffmanns. & Link

44. Polygala urartu Tamamsch. Ilpouspacraer B EpeBaHckoM (OKpECTHOCTH
I'apun) u Anapanckom (Apaunnep, nonrHa peku Mapmapuk) (iopucTudeckux palioHax
B MO>K)KEBEJIOBBIX PEIKOJIEChIX, JyOOBBIX U JyOOBO-TPaOOBBIX CBETJIBIX Jiecax (KaTero-
pun Mecroobutanuit G3.935—-AHaTonuiickue MOXIKEBEIOBBIE ApeBOCTOM U3 JUNiperus
excelsa, G1.A1D2—/Ty6oBsie neca Apmenuu ¢ qomuHupoBanuem Quercus macranthera
u G1.A731-/Ty60Bo-TpaboBEIe eca ¢ JyOOM BOCTOUHBIM) [7].

B rep6apun ERE Bun npencrasiaen 3 tunoBeiMu oOpasmamu: ronortun (ERE
64874) u 2 mzotuma (ERE 19394, ERE 19397). [lepBrie coops! natupyrores 1929 rogqom
(xomurexktoper C. Tamammisa, C. ['amOapsH), a B mocnenHuii pa3 BuA ObUT coOpaH
11.06.1970 roma 5. MynkumKaHIHOM.

B Kpacuyto kuury pacrennit Apmennn [10]Bua BKIFOYEH KaK HAXOISIIUAHCS O
yrpo3oi ucuesnoBenus (kareropuss EN) ¢ ykazaHuem HEOOXOIMMOCTH MOHUTOpPHHIA
COCTOSTHHSI TIOMYJISILMK ¥ MOUCKA HOBBIX MECT MPOM3PACTAHUS, YTO OYCHb aKTyaJbHO B
CBSI3U C HAJIMYMEM TOJIBKO CTapbIX COOPOB 3TOTO BH/JIA.

Cem. Rosaceae Juss.

45. Alchemilla sevangensis Juz. Ilpouspacraer B JlopuiickoM, AnapaHCKOM,
CeBanckoM u ['eramckoM ¢ioprcTHueckux paiioHax. Buj ¢ 10BOJIBHO HEMOHATHOH KO-
JIOTHEH, Tak Kak MpOM3pacTaeT Ha BEChbMa PA3JIMYHBIX MECTOOOMTAHUSIX — B JyOOBBIX
necax (G1.A1D2-/Ty6oBbie eca ApMeHnH ¢ JOMHHHpOBaHKHeM Quercus macranthera),
Ha anpnuiickux nyrax (E4.442 —KaBkasckue anblUiiCKue TpaBsHbIE COOOIIECTBA), Ha
yuHrHIax anbnuiickoro mosca (H5.371 —KameHHbIe pocchiin), a TakKe ObLT 00HAPYIKCH
Ha oOHaxxeHHBIX rpyHTax o3epa CeBan (H5.32 — CrabuibHble mecku 0e3 WM ¢ OYeHb
PEeIKO# pacTUTENHLHOCTHIO) [7].

B repoapuu ERE Bun npencrasien 12 oOpa3snamu, THIIOBBIX 00pasioB Het. Coo-
pot ipoBomuTUCh B 30-x, 50-x 1 60-X TOaxX MPOILIOro BeKa, a B MEPBBIA pa3 BHJ ObLI
cobpan 08.07.1936 rona C. Hapunsinom (ERE 58285).

W3-3a 0TCYTCTBHUS peasbHON YIpO3bl sl CYIIECTBOBAHUS BHAA KaTEropHs yrpo-
36l B KpacHoli knure pactenuii Apmenun [10]6bu1a monmwkena go ypoeus NT (cocros-
HUE, IPUONIIKaIoIeecs K yIpoKaroIieMy).

46. Crataegus ulotricha Pojark. Ilpouspacraet HCKITIOUUTEBHO B 3aHT€3yPCKOM
¢ropuctuueckom paiione (Tacckwuii mepesai). Bua nmpuypodeH k cpegHeMy TOPHOMY
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AM. AUPATIETSH, T.M. ®AWBVIII, A.T. MYPAJISIH

mosicy (1200-1800 M Ham yp.M.) B IPOM3pacTaeT B AyOOBO-TPAaOOBBIX Jiecax (KaTeropHs
MectoobuTanus G1.A73 —KaBkasckue 1y00BO-TpaOOBEIC Jieca) M apUIHBIX PEIKOIEChIX
(kateropust Mectoobutanus F5.34 — 3amagHoa3uaTcKuii iceBIOMakBuc) [6,7].

B repbapun ERE Bun mpencrasien 7 obpasuamu, cpean HuX | m3orun (ERE
164005). ITepssrit c6op 6611 poBeaeH 30.09.1961 roxa A. IosipkoBoii (THIIOBOH 00pa-
3err), a mocenunii garupyercst 03.06.2009 romom (kommekropsr G. Fayvush, K. Tama-
nyan&E. Vitek).

B Kpacuyto kuury pacrennit Apmennn [10]Bua BKIFOUEH Kak HAXOISIINAHACS O
yrpo3oii ucuyesnoBenus (kareropuss EN) ¢ ykazaHumeM HE0OXOIMMOCTH MOHHTOPHHIA
COCTOSTHMSI TIOMYJISIMM ¥ MOMCKAa HOBBIX MECT Ipou3pacTaHus. PeaqbHO HEoOX0anMoO
Oonee netanpHOE O0OCIIEIOBAHUE CKIIOHOB YIIENbs peKd BOpOTaH ¢ Henbio YTOYHEHHS
TPaHHUI] ¥ pa3MepOB TMOMYJISIHN 1 OLIEHKH €€ COCTOSHHSI.

47. C. zangezura Pojark.M3sectHbl 2 cybnonynsiuu B 3aHre3ypckom (aopuc-
THaeckoM parone (IlInmkaxoXCKui rocyJapcTBEHHBIH 3allOBEIHUK, OKPECTHOCTH TOpO-
noB T'opuc u Kaman). Bug cumtancs sHmeMukoM ApMeHWH, ogHako B 1983 r. Obur
yka3aH Taxoke U 111 HaxuueBanckoil AP, B ¢BA31 ¢ ueM €ro cTaTyC CMEHWICS Ha “JHpe-
muk FOxHOTO 3akaBkasps”[6]. TIpom3pacTaeT B apHIHBIX PEIKOIEChIX M IMHOIKE (Ka-
Teropun Mecrooburanuit F5.34 — 3anagnoasuarckuii ncesgomaksuc u F3.2476-AM-—
Iubmsk) [6, 7].

B repbapun ERE Bupa npexacrarien 23 oOpasiiamu, Cpead HUX 3 aBTCHTHYHBIX
(ERE 84640, ERE 84641, ERE 84642). Ilepasiii coop matupyercs 27.09.1949 romom
(xomnexrop P. Kapanersin, ERE 82588), OonpmmucTBO c60poB oTHOCUTCs K 50-60 TO-
naM XX Beka, a Takke K nepBoMy aecsituieraio XXI-ro Beka.

B Kpachyto kaury pacrenuii Apmennu [10]Buj BKITIOYEH KaK HAXOSIIUNACS O/
yrpo3oi#i mucuesHoeHus (kateropus EN) ¢ ykazanmem HeoOXOAMMOCTH MOHHTOpPHHTA
COCTOSTHMS TIOTTYJISILIUY ¥ TIOMCKa HOBBIX MECT IPOU3PACTAHHS.

48. Pyrus browiczii Mulk. TTo qanHOMy BHIy W3BECTHA JIMIIb OHA MOYJIAIMSA B
Hapenerucckom ¢uiopuctudeckoM paiione (ymense peku Exeruc, okpectHocTH cc. ['ep-
MOH U Bapnaosut). Bua He BcTpedaeTcss B COCTaBe TPYMIEBBIX PEIKOJIIECHH, IPOU3pac-
TaeT OTJEJbHBIMU JIEPEBbSMH 10 OMYIIKaM JyOOBBIX JIECOB (KaTErOpHsi MECTOOOUTAHUS
E5.21 — Kcepo-tepMo(duIIbHBIE OMYIIKH), B CTAphIX cajax (KaTeropuss MeCTOOOMTaHHs
11.22 — Masiopa3mepHbIe OrOPOJIBI U CaJibl), IO KpasM moJeit [5, 7].

B repoapun ERE Bua npezacrasnen 10 oOpasnaMu, U3 HUX 5 TUMOBBIX: TOJIOTHUIT
(ERE 146612), 2 uszoruma (ERE 89676, ERE 144574), aBrentuk (tonotun, ERE
144575) n eme 1 aBrentnunsiii obpazeny (ERE 89837). IlepBrie cOopsl matupyrores
1968 rogom (komurexropsl 5. Mynkumkansta, K. bposuy, T. IlomoBa, b. Apesmarsn),
BITOCJICACTBHH, TIOCIIE JOJITOTO TepepbiBa, BU OblT coOpan J. ['abpuansn, A. Hepcecsn,
M. Capxkucsa 31.05.2006 roxa.

B Kpacuyto xaury pactenmii Apmennn [10]Bua BKITIOUCH KaKk HaXOMISIIANCS B
KpuTHueckoM coctosHnu (kareropus CR) ¢ ykazaHmeM HEOOXOAMMOCTH MOHHTOPHHTA
COCTOSTHHSI TOMYJISIIMK M TOWCKA HOBBIX MECT Npou3pactanusi. B nmeiicTBUTENnbHOCTH
HEOOXO0AMMO MPOBECTH JIETAIbHOE MccieqoBaHue Bcero poaa Pyrus B [lapenerucckom
(oprcTHUECKOM paifoHe ¢ WHBEHTapH3alied MOMyJSALUi BCceX BWJAOB IPyIl B 3TOM
paiione.

49. P. complexa Rubtzov.Apean Buga ¢parmeHTHpOBaH, mpouspacTaetr B ['e-
ramckoM, Jlapenerncckom nu MerpuHckoM ¢uioprcTHUeCcKHX paiioHax. [Ipuypouen mpe-
HMMYIIECTBEHHO K yOOBBIM JiecaM (kareropus mecroodutanus G1.A1D2-AM-/ly6oBbie
neca ApMeHHH ¢ AJoMHUHUpoBaHMeM Quercus macranthera), pesxe BcTpedaeTcst Ha OTK-
PBITBIX MecTax OJM3 CaJ0B U MO omymikam [5, 7].

B repbapun ERE ormedeno 10 o6pa3ioB, THIOBEIX HeT. BriepBeie Bu ObLT COO-
pau A. Apapatsaom 24.09.1943 romna B paiione c. Bauk Merpunckoro paiiona (ERE
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135923), BrociencTBum cOOPHI MPOBOIIIIUCH PETYISIPHO BILUIOTH M0 KOoHIA 1960-x ro-
noB. [Tocneqane coopsr matupyrotes 05.05.2009 roga (xomaekrop O. I'abpuansaH, ERE
173269, ERE 173270).

B Kpacuyto kuury pacrennit Apmennn [10]Bua BKIFOYEH Kak HAXOISIIAKCS IO
yrpo3oii ucuesnoenus (kareropusi EN) ¢ ykazanmem HE0OXOIMMOCTH MOHHTOpPHHTA
COCTOSTHHS TIOTLYJISLNH.

50. P. daralagezi Mulk.Apean Buna gparmenTupoBas, npouspacraer B Jlapeie-
rucckoM (xepmyk, KeuyT, ymienbe pexu Exeruc) u Merpunckom (TayH) duiopuctu-
4yeckux paiioHax. IIpuypoueH mpeuMyIEeCTBEHHO K JayOOBBIM JiecaM (KaTeropwus
Mecroobutanus G1.A1D2-AM-]ly6oBrle neca ApMeHUH ¢ JOMHHUpoBaHHeM QUErcus
macranthera) u penkonecbsm (kareropusi mecrooduranusi F5.345-I'pymeBbie peakorne-
cbst) [5,7,]. YacTe MOMyJsIMKM MPOM3PACTACT HA MOTCHIHANBHBIX TEPPUTOPHUSIX IKOJIO-
rudeckoit cetu “Omepanba” (“Ihxepmyk” u “Apesuk’) [9], npu stom Keuyrckas cydmno-
IyJBSIIUST pacTiofioXKeHa Ha TeppUTOpHH TulaHupyemoro HammonansHoro mapka “Jxep-
MyK.

B repbapun ERE otmedeno 17 o6pasnos, cpeaun Hux romotun (ERE 144646), a
takke 3 aBreHTHUHBIX oOpasna (ERE 89723, ERE 89725, ERE 146613). IlepBsiit coop
6su1 ipoBenieH 1. MynkumkansaoM 15.07.1958 roga (ERE 93182), mogasmnstomee ywc-
710 o0pasuoB Obulo cobpano B 1968 romy, a B mocienHuil pa3 cOOp MPOBOIMICS
24.07.2000 roxa (kommextop I'. Tep-T'azapsia, ERE 165689).

B Kpacuyro kuury pacrennii Apmenun [10]Bua BKIFOYEH Kak HAXOASAIINICS O
yrpo3oii ucuyesnosenus (kareropuss EN) ¢ ykazaHumeM HEoOXOIMMOCTH MOHHTOPHHIA
COCTOSTHHSI TIOITYJISILIMIH.

51. P. elata Rubtzov. IIpouspacraer B [dapenerucckom (yuieibe p. Exeruc) u
Merpunckom (xurnapa, Mynk) ¢GIopuCTHYECKUX palioHaX B AyOOBBIX Jiecax (KaTe-
ropusi Mectooburannss G1.A1D2-AM-/ly6oBbie neca ApMEHHH C JOMHHHPOBaHHUEM
Quercus macranthera), mo omyrkam (kareropust Mecrooburanus E5.21 — Kcepo-tepmo-
(UITBHBIE OITYIIKHM) M OTACIBHBIMH JEPEBBAMH B TPYIIEBBIX PEIKONECHIX (KaTETOpHs
MmectoobuTanus F5.345 - I'pymessie penkoiechs) [5, 7].

B repbapun ERE Bupa npexacrarien 22 obOpasiiamu, Cpead HUX 2 aBTCHTHYHBIX
(ERE 144647, ERE 146615). Tlepsoic obpasisl 6suti cobpanbl A. Taxtamksaom (ERE
26358) u A. ®enoposbiM (ERE 28945) 15.05.1935 rona, octanbHbIe 9K3eMIUIIPHI JaTH-
pyrotcs 50-60-romaMu mponuioro Beka.

B Kpacuyto kuury pacrennit Apmenun [10]Bua BKIFOYECH KaK HAXOISIINICS O
yrpo3oii ucuesnosenus (kareropuss EN) ¢ ykazaHumemM HEoOXOIMMOCTH MOHHTOPHHIA
COCTOSTHHS TIOTTYJISILIHH.

52. P. gergerana Gladkova. CornacHo mpoBeIcHHBIM B MOCJICTHHE TOIBI MOJIeE-
BBIM HCCIICIOBaHUSM, 3TOT BUJ IPOU3pACTaeT TOIbKO B Jlapenerncckom ¢uopucruyiec-
KOM paiioHe (mpom3pacTanue B 3aHre3ype M Merpu He MOATBEpAMIIOCH). BeTpedaercs
OTICTIBHBIMHU AEPEBBSIMH HA MeCTE OBIBIINX IPYMIEBBIX PEAKOIECHH, PACUUIIECHHBIX IO
namrHu (kateropusi Mecroobutanus F5.345 —[pyieBbie penkonechs), B OKPECTHOCTSIX
cen [5, 7]. U3BecTHas momynsanus npouspacraeT Ha KiroueBolt 60TaHMUECKOH TEppUTO-
puu “Tep T'ep” [8].

B rep6apuu ERE Bun npescrarien 21 o06pasiom, cpeii HUX 6 TUIIOBBIX: H30THIT
(ERE 93816), 5 m3omaparunos (ERE 93815, ERE 93820, ERE 93823, ERE 93824, ERE
93826) u eme 2 aBrentnunsix Buna (ERE 90020, ERE 144622). BriepBbie 00pa3ubl 1o
JaHHOMY BHIY ObUIH coOpaHbl B 1968 roxy (monmasisiomiee YnCiio 3K3eMIISIPOB), a TOC-
neHre cOOpHI (TOCHe JUTUTENBHOTO nHTepBana) patupytores 2007 roxoM (KOJUIEKTOPHI
K. Tamanyan, G. Fayvush).

B Kpacuyto kuury pacrennit Apmennn [10]Bra BKIFOYEH Kak HAXOISIIAKCS IO
yrpo3oii rcuesHoBeHus (kareropus EN) ¢ ykazannem HE0OXOIMMOCTH MOHUTOPHHTA COC-
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TOSIHUSL TIOIYJISIIMU. B NelcTBUTENFHOCTH HEOOXOIMMO TPOBECTH JIETAIBHOE HCCIEO0-
BaHMe Bcero poxa Pyrus B lapenerncckoM (IOPUCTHUECKOM paifoHe ¢ MHBEHTApH3aIH-
el MoMmyJIALKN BceX BUIOB IPYII B 3TOM paiioHe.

53. P. theodorovi Mulk. IMpouspacraer B I'eramckom (I'erapm) u EpeBanckom
(Benu, ropa Kotym) dbaopuctiuueckux paiionax. SIBisercs OJHUM U3 OCHOBHBIX BHIIOB,
00pasyommx rpymeBbie peakonechs (kateropusi mectroodbutanus F5.345 —I'pymieBbie
penxostechbs) [5, 7]. Bomplas 4acTh MOMyIIAIMH PACIOTIOKEHA HA TEPPUTOPHU XOCPOB-
CKOTO TOCY/apCTBEHHOTO 3allOBEHHKA, OTHOCSALICHCS K MOTEHIMAIBLHON TEPPUTOPHU
9KOJIOrnUecKoi cetu “Omepanna’[9].

B repbapun ERE Bua npexncraBnen 73 ob6pasuamu, cpenu Hux napatun (ERE
144657), nzonaparun (ERE 144621) u eme 3 aBrenTnunsix obpasua (ERE 144653, ERE
144654, ERE 144655). Ilepssiii obpasen Ob11 codpan B 1927 rony B.Maneessim (ERE
21071), BnociencTBun cOOPHI IPOBOAMIIICH TOBOJBHO PETYISIPHO BIUIOTH 10 KOHIA XX
cronerus. [locnennuit coop martupyercs 1999 romom (kommekrop V. Manakyan, ERE
171319).

B Kpacuyto kuury pacrennit Apmennn [10]Bua BKIFOYEH Kak HAXOISIIAKCS IO
yrpo3o#i ucuesnoenus (kareropus EN) ¢ ykazanmem HE0OXOIMMOCTH MOHHTOpPHHTA
COCTOSTHHS TIOTLYJISLIIH.

54. P. voronovii Rubtzov. W3BectHbl nBe CyONOMy/SIIAM TAHHOTO BHIA B
3anre3ypckoM (ymiense p. I'exu, cc. Amkabamk, Bavaran) u MerpuHckoM (ApEBHK,
JInuk, xuanapa, Mynk) gaopucruieckux paiionax. Berpedaercs B ocHOBHOM B 1y00-
BBIX Jecax (kateropusi Mecroobutanust G1.A1D2-AM - JlyOoBbie ieca ApMeHHH C J10-
MuHUpoBaHueM Quercus macranthera) [7]. YacTe momynsiuu Opou3pactaeT Ha TeppH-
TOPUM HALIMOHAIBHOTO Mapka “ApeBUK’ U OAHOUMEHHOW MOTEHIHAIBHON TEPPUTOPUH
9KOJIOTHYECKO# ceTH “Omepanbn’[9].

B repoapun ERE Bun npencrasnen 16 o6pasnamu, THIOBBIX 00pasios Het. Ilep-
BEI cOop Obut mpoBeneH I1. SApomenko 17.06.1939 roma (ERE 27683), mogasisttomniee
qucino obpasios 6bu1o codpano B 40-50 roast XX Beka, a nocneanuit narupyercst 2009
rogoM (kostekTop A. Manxacsia, ERE 170754).

B Kpacuyto kuury pacrennit Apmennn [10]Bua BKIFOYEH Kak HAXOISIIAACS IO
yrpo3oi ucuesnoenus (kareropuss EN) ¢ ykazaHuemM HEOOXOJMMOCTH MOHUTOpPHHIA
COCTOSTHHS TIOMYJISILHH.

55. Rubus takhtadjanii Mulk. U3sectha oana momysisiiust B 3aHre3ypckom ¢uio-
puctuyeckoM paiione (okpectHoctH cc. L{aB u Cpamien) Ha Tepputopun [Inkaxoxckoro
rOCYAapCTBEHHOIO 3allOBEIHUKA U 3aKka3Huka “IlnaraHoBas poma”. MecTa mpouspacra-
HUSL 3TOTO BHUJA OTHOCATCA K TOTEHIMAIBHON TEPPUTOPUH JKOJOTHUECKOH CeTH
“Omepanpa” — “3anre3yp”’[9]. Bun obpasyer rycTbie 3apociu Ha CKJIOHAX, BIOJb JOPOT
(xareropust MectooOutanus F3.2477-I"ycTbie 3apocin exeBUKH) [7].

B rep6apun ERE Bun npencrasmen 10 o6pasuamu, cpequ HUX 3 THUIOBBIX: H30-
tun (ERE 64768) u 2 aBrertnunsix (tonmotunbsl ERE 58844, ERE 58845). IlepBrie c60-
psI mpoBominchk SI. MynkumkansaoM 08.09.1955 roxa (06a TomoTuma), moxasisoniee
4HCI0 cOOpoB oTHOCUTCS K 1950-M romam, a B mocieaHuil pa3 Buj ObL1 coopan 1. Myi-
kumkansHoM u B. Manaksaom 07.07.1967 rona (ERE 85202).

B Kpacuyto kuury pacrennit Apmenun [10]Bua BKIFOYESH KaK HAXOISAIINIACS O
yrpo3oii ucuesnosenus (kareropuss EN) ¢ ykazaHumemM HeoOXOIMMOCTH MOHHTOPHHIA
COCTOSTHMSI TIOTTYJISILIMY M TIOMCKA HOBBIX MECT IPOU3PACTaHMS.

56. R. zangezura Mulk.Apean Buaa ¢parMeHTHpOBaH, mpouspactaet B Wmxe-
BaHckoM (bepn) n 3anresypckom (I'opuc, 1laB) ¢mopucriueckux paiioHax. OOpasyer
rycThle 3apociu (kateropust mMecrooduranus F3.2477-T'ycTele 3apociu €KEBHKH) IO
OITyIIKaM Jieca, Ha OOPBIBUCTHIX KAMEHUCTBIX CKJIOHAX, BAOJIb JOPOT, HA HapyIICHHBIX
MecTooOuTanusIX [7].
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B repbapun ERE Bupm mpexacraBmen 21 oOpasmom, w3 Hux 2 rojorumna (ERE
58408, ERE 58409) u 4 maparuma (ERE 135902, ERE 135903, ERE 147289, ERE
147290). [eprie coopsr ObutH TpoBeneHb! 21.09.1949 rona (xomrekrop I1. Kapametss,
ERE 66470, ERE 66471), mogasisioniee 9riciao 3K3eMIUBIPOB ObUI0 cobparo B 1950-X
rojax, a mocienHuit coop marupyercs 1960-m romom (xosutektop S. MymkumkaHsH,
ERE 69628).

B Kpacuyto kuury pacrennit Apmenun [10]Bua BKIFOYEH Kak HAXOISIIUAACS O
yrpo3oii ucuesHoBenus (kareropuss EN) ¢ ykasaHueM HE0OXOAUMOCTH MOHHUTOPHHIA
COCTOSIHHS TOMYJISAIUU. B CBS3UM ¢ OONBIION JU3BIOHKIMEH apeanga MOXKHO IPEIIoo-
KHTB, YTO BHJI paclpoCTpaHEeH 3HAYUTEIBHO Oojiee NIMPOKO, U HEOOXOIMMO CIeHalIb-
HOE HCCJIEIOBaHUE TI0 YTOYHEHHIO €T0 apeaja, TPaHHIl ¥ COCTOSHHS MOITYJIISIIHH.

Hccnedosanue svinonneno npu gunancogoii noooepocke I’ KH MOH PA 6 pamkax
Hayunoeo npoexma Ne SCS “13-1F093 .
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Swywuwnwlh wqquihl wanwpuyhl hwdwjuwpwl
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LUbpyuwjwgyned £ wninpunwpng hhywunniejwl tnwpwédywodnientup 3wjwuwnwuh tGpbe funpnp
pwnweutpnid, npw hwdwdwnpwywpwlwywl Lpwlwynipintup YEunwuhubph W Jwpnnt wnnngnLejwu
hwdwp nt wnwewnydnd £ hhdwunnipjwl UJwndwdp pbwygnipswl 2pgwuncd wwnwntp npnwlyh
pwgwwnpwywl wuwnwlup:

Snpunlwpng — hnn — ént — Jupwlywoéntpnil — YeLuntiwlynieynil

HpI/IBeI[eHBI JaHHBIC O PacCHpOCTPaHEHHOCTHU TOKCOKapo3a B TPEX KPYHNHBIX ropojax Apme-
HUU, MMOAUEPKUBACTCA SMUAEMUOJIOTHIECKOE 3HAYEHUE STOr0 3a00JICBaHUs JJI1 9€JIOBCKA U KHBOT-
HBIX, @ TAaKXXE€ BAXXHOCTH OpraHu3alliid U NMPOBEACHUA CPEAU HACEIICHUA HpOCBeTHTeJ’IBHOﬁ JCATCIIb-
HOCTH, HaHpaBJ’IeHHOﬁ Ha HpO(i)I/UIaKTI/IKy TCIIBMHHTO30B.

Toxcoxapw —nodea *}112140 — 3ApastCeHHOCMb — 6bIIAHCUBAEMOCNTD

The article presents data on the prevalence of toxocariasis in three major cities of Armenia,
emphase the epidemiological importance of this disease to humans and animals, as well as the
importance of organization and carrying out educational activities among the population aimed at
prevention of helminthiasis of human and animals.

Toksoakarosis — soil — eggs — infectionity — surviving

UEUnwUuhubph W Jwpnnt dwywpndwihu hhjwunniejntutpp wphuwphned hpblug nw-
pwéjwonLpjwdp gpwynd U wnwghlu wnkntphg Jtyp: Wn hhjwunnieniuubph gwuyncd
wnwglwjhu wntn £ qpwntgund duwytpubph wninpunywnng hhywunnipintup: LEpYwNLUu
wju nwdwl hGuhupngp wdpnng whtuwphnd nwpét) £ wpwg nedénd wwhwugnn, huswGu
wlwulwpnidwywl, wjuwbu £ wennpwwwhwywl qnpwp hhduwpiunhp: Snpunywpngh
hhduwpuunph dwupUu £ Jywjnud Antnwwtunnd hpwyhpywd “Toxocara-2012” dhewiqgwijhu
dwywpnwbwpwuwywl  $npnedp, npinkn tnwppbp nunnniejnitulph ghunbwywuutph Ynnuhg
plliwpyyt) Gu hhdwunniejwl Yeluwpwlwywl, wbwulwpnidwlwl W wrnnewwwhwywl
hhuUwhiunhputnp:

NpwGu wrnnpwwwhwlwlu hhduwpiunhp wnnpunwpngp hwjwnuh £ 1782 ., Gpp
N.8. vbputnp 2UuGph wnhuGpnud hwjwnuwpGptg Jwpnne wuwphnutph Udwu npntp: 1916 .
U.\. Uphitgp hwpnighshu ingbg «innyunywipwy wujwunidp: Uhwju 1957 . pwgwhwjnytbg,
nn dwnpnp unyuwtu Ywpnn £ Jupwyyt) wu hwpnighsgnd [1]

Snpunywnngp hwpnignd GU JUGph W jwwnuGph pwpwy wnheubpnd hwdwww-
nwupuwlwpwp Jwywpneéynn® T.canis W T. mystax T. cati Yinp npntpp:

Pwgwhwundty E, np wju hhdwunnieiniup Jwpnnt hwdwn hwunhuwunwd E gnnung [2, 4, 5].
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SUwjhu yeunwuphutph L wggquplwysnipjwl 2ppwuntd  hhjwunniejwl tnwpwddwl
gnpénud - UGS E hunpnp pwnwpeUubph  nbpp, npntbn Ynenwywséd B hujujwywu pw-
Lwynipjwdp 2ubnp L yuwwnntubp ne yGpghuubphu wpunwpnpwueny wnunnnygnd £ pwnwewihu
dhgwdwyph hnnwjht wywqwlup: Cuwn gpuwywuncejwl ngjwiutnh, wphuwphnod 2utGph wytih
pwl 40 % Jwpwyywd E innpunywpngny, huy hujwghwih hunGuuhynie)niup pwywywupu
pwpép £ Gypnwuwynud Jubph wnpunuwpngny Jhght  Juwpwyjwénieintup Yugunud  E
dninwynpwwtbu 15 %, huy WUL-nd 4,6-7,3 %: Npn2 ppswulbpnd  dwgbph Jwpwyyw-
oncejntlp Ywuaqunwd E 80-100 %: Unwybwwbu huntGUuhy Jwpwydwé Bu hund 3-6
wduwywu putpp [3, 6-10 1:

Swjwnup E, np wju hhjwunnipjwl tnwpwéddwl gnpénd UGS E opswyw dhewdwynh
optywutph nbpp, hwwnywwtu hnnh: Innwoéwsyp Ywwnwpnd £ YELuwpwlwywl Ywuhsh
ntn, pwjpwjtiny W nfuswgutiny YELuwpwlwywu swaned ntbgnn Uncebpp, win pynud bwl
dwywpnyéUtph adGpp: Uwlwju  wnpunwpngh é4Gpp, (huGind  wpunwehu  dhpwdwph
gnpénuutph Uywwndwdp  fuhunn Yuwynu, hnnnud  hpBug  YGuunctbwynepniup Ywpnn Gu
wwhwwlub] wmwphubpny W yeunwuhubphu no Jwpnnu thnfuwugytp wudhgwwbu hnnh W
pnLjutinh Uhgngny:

Glutiny ybpnhhpjwihg' wohuwnwgh Uwywwnwyu tp hGnwgnntp Spluwt, 9ncdph W
Jdwluwanp pwnweutph hwuwpwywywlu Jquinptph hnnwéwdyn duwybpubph wninpunlwnng
hhjqwunniejwu hwpnighsh adbpnd  Jupwyjwénigywtu Uwndwdp W nwuncdUwuhpbp wyn
aybph YEuuntuwynipyniup, wwp Jwpwyjwéniejwl hwdwdwnpwwpwlwlywl quwhwinw-
ywlp:

Ynipe W dEpnn: I6nwgnnnie)ntltnp ywwnwnytl Gu 2015-2016 pe: IGnwagnunyt) Bu Gpliwuh
12 Jupswywl 2pswlltph qpnuwjghutphg ybpgdwd hnnh Udnubpp: Snipwpwlgnp Junswywl
2nswlihg ybpgyty £ 10 Udnw, punhwunip wedwdp' 120 Udnw: Uhwdwdwlwy hGunwagnunytp U dynwdph
pwnuwgpeh YGUnpnuwywl, @phthuyjwl fuéninnt, FPwntywunie)nit, huwhwjwl, Iwnepwlwyh, Ywlwann
pwnuwpeh Gpyweninwihuutph, Uwjwe Lnjwih, 2hdgnpéwpwuh, “hdwg pwnwdwuh gpnuwjghUbnhg
JEpgywé hnnh uunwubnp:

3nnh hGunwagnunientultpp juwwwpdt) Bu 3wjwunwuh wqquihu wgnpwnwihu hwdwuwpwuh
3. MGnpnujwuh  wudwu  hnnwaghwnnijwl, wanpnphvhwih W JGhnpwghwih  ghunwlwu  YEuwnpnu
dwulwgninh'  Swjwuwnwuh  wggwiht - wgpwpwiht  hwdwuwpwuh  hwdwdwpwywpwunipjul W
Jwywpniswpwlunipjwl  wdphnuph  Jwlwpnidwpwlwlwl  hGnwagnnngintlubph  jwpnpwwnnphwynid:
3nnh Udnpubpp hGunwagnndt, 6u hnnnud  hgdhupUutph d4Gnph  hwjunuwpGpdwu [12]: Uwywpnibw-
pwlwywu hbwnwagnuiniejwu hwdwp jnupwepwlgnip twpwéeh 10-20 ud funpneeintbhg Ytpgdb) £ Uhsl
50-100 g. Udntp: Innhg wnwldlwgywé dwywpnyslubnph dytpp hGnwagnunyt) U dwupwnhwwyh thnpn
hunpnpwgdwdp:

Uhwdwdwuwy jwpnpwwnnp wwjdwulGpnd npnpdt) E tinpunywpngh hwnnighsh hnnhg wnwué-
LUwgywé aybph Yeuuntbwynieniup  (Jwpwyniwyneeiniup): Qybph  Yeuuntbwyneentup npnpygty
dwupwnhwwyh thnpp  funnpugdwdpnpullg  wpunwehl  inbueh, hwnwwbu, wdpnnpwywlnipjwl
ncuntduwuhpnijwl dwuwwwnhnd: QUuwithnfujwé Ywd Jwhwgwé dybnh wpunwpeht pwnwlep (huncd £
wwwnnywé, wwpniuwynipiniup thunwd £ wynuinp W nnunnnwUdwl: SpnhdwU qunhyubpp (hunwd Gu
wnwppbp swihubph, dlwithnpujwéd b inbBnupwpdywsé ntwh d4h pubnubphg UGUyp: 2nigwhbnwpwnp
wnnpunywpwih &adtph Yebuntbwynieintup npnpGint Lwwwnwyny npwug tnwpwgnkp Gup 37°C wwij-
dwlutpnud  pGpdnunwnnud’ 30 pnwt W nhwnbp dwupwnhwnwyh thnpp ungnpugdwl twly: Grb
rneNLpp YEunwuh £, www wju juwwnwpned £ wynhy pwndnedutn [11]:

Upmyniupubp W pUbwpynid: 2016 p. Juwnwnpwéd hGunwgnunipnilubph wpnnlu-
pnud Gpliwlh pninp Jwinswywu 2pgwltph, huswbu bwle Qynudph W dwlwénn pwnwputnh
hwuwpwywywl Juwyptphg pGpwé hnnh Udnpubpnud  hwynbwptpytp Bu Jubph JUnin
dwywpnidynn htwnlywy npnbph Ukdwwnnnubphg® T. canis, d4tp, dhwdwdwuwy npnpyby £ win
aybph yeuuntbwynieiniup: Uwupwnhwnwyh vty nbuwnwunnd wnwybiwwbu  hwjnbw-
pbnyby BU Ysunwlhutph W dwpnnt hwdwp fuhuin ynwbgqudnp T. canis dhghlp' 5-22  hwn
(wn. 1): 3nnh udnpUbpnd hwynuwptnwéd 224 ninpunywinuwih é4tnh 79,5 % Ytuuntuwy thu,
huy 205 % Jwhwgwsd: YtLuntuwly édtGpnid wrlyw EpU - wipnhdwl  qunhyuGpp Yud
rnRNLAUGN:

Wuwhuny, Iwjwuwnwuh Gpbp hunnp pwnweutph hhduwywu gpnuwjghutph hnnp
wnwybwwtu qupwyjwé En tninpunjwpwih Ytuuntuwy aytpnd, npp Yupnn £ Jté Junwlg
ubGnpyuwjwglt] nuwjhu Yeunwuhubph b hwnywwtu wgguplwysnipjwl hwdwn:
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Swuwpwywywu Jwjptph hnnh dGphu 26punnud hwpnighsh d4Gph wnbuwynieiniup
wwjdwuwdnpqwé E Lpwé puwywlwiptpnd  innpunywpngny  Jupwyjwé Jbswpwuwy
yGunwuphutph weywjnipjwdp W, np Ywplwnp £, hGdhupnqutph UYwwndwdp wlwulw-
pnidwlwl Swnwjnipjwl Ynndhg wwuwhtu dhojwpwihnipjwl pugwywniejwdp: 2pn-
uwjghutpnud Lpdwé Jwywpnydh ddtnph YEuuntbwynipjwu ywhwwudwup  hwjwlwpwp
Uywuwnnd £ hnwgnnjwéd tnwpwédputpnid pniuwywlnggwl weywynieniup, hnnh pwnpén
funuwyntpnLup:

Unyniuwly 1. Uwlpwnhwnwyh ey nbuwnwunnwd hwjnuwpbpqwd
yeuuntbwy W Jwhwgwé T. canis npnh ddtph pwuwyutpp

Pwnuwpeltph hhduwywl Jwpgwywu UGY nGuwnwpunnid UGluntuwy Uwhwgwé
2npwlilitnp W hwuwpwywywu hwjinuwpbpywd aytph a4tnh
Jwjnptnp T. canis npnh aytph pwlwyutpp pwlwyutpp
pwlwyutpp
Gplwl
YtUwpnu 17 11 6
Upwpyhp 14 14 0
Twypuwtl 2 2 0
Udwlu 5 5 0
Lnpp-Uwnuwp 6 4 2
UpwithUjwy 12 11 1
EpGpniuh 9 9 0
Uw|wphw 8 3 5
UGpwuwinhw 11 4 7
Lnp Lnpp 13 13 0
SGuquupe 11 11 0
Pwuwepebn - 2GjpNLU 10 3 7
QnuUph pwnweh YEunpnuwywl 22 13 9
gpnuwjgh
(dphihujwl juénLnnL gpnuwigh 14 9 5
Pwpbywunipejnu gpnuwjgh 7 7 0
huwhwywuh wuywl gpnuwjgh 6 5 1
Swnpwuwyh gpnuwgh 8 6 2
Jwlwanp pwnwpeh 11 11 0
GpyweninwjhUltiph gpnuwjgh
Uwjwp Lnjwjh wudwlu gpnuwjgh 14 13 1
Phugnpbwpwlh qpnuwjgh 14 14 0
hdwg pwnwdwuh gpnuwjgh 10 10 0

Ujuwhuny, hGunnwgnunniejwl wpnyncuputnp gnyg Gu wwihu, np 2npwlyw Jhowywinh
op)tywnutpp Jwywpnbwpwlwywl inbuwlyntuhg wwwhny 65U, huy wnuwjhu YEunwuputpp
hwunhuwuntd GU tinpunywnpngh thnfuwlgdwl wnpjnip:

Swyny wbwe E UG, np wggwplwyniejntup hhduwywunid wunGnwy E wnnpun-
ywnngh W npw hwpnighsh thnfuwugdwu nunhuGphg, hugn Ywnpnn £ Upwug ywpwydwu wwwn-
twn hwunhuwlwiy:

YEpnu2jwip hhdp £ twihu hwuwnwuintGy, np UGpywynudu wggwpbwysnipjwl 2ppwuncd
hwdwwwwnwupuwl Jwulwgbunubph 4nndhg wtwe £ nwnyh pugwnpuywl wpuwnwlp
inuwjhu Yeunwuhubph wwhywéeh, Yuwuhuwngbihs Uhengwnnidubph Yuwwnwndwu W hnnh hGwn
2thytinLg htunn wudlwywu hhghtUwh ywunuutph wwhwwldwu yGpwpbpjwy:

Ywplnp £ Uwl, npwGugh pwnwpwihu hfuwunceniultph ynndhg twpyh hGunln-
nuwywl wwjpwn pwithwnnn 2utph W Ywunnubph Uywwndwdp:

IGnwgnunncpinllltpp ywwnwpdtbp G 33 wGwnwywu pjnebhg ghnwywu W ghunw-
nbpuuhywywu gnpénilbniejwl wwjdwlwgpwihtu' 15T-4A030 Swélwanny ptUwih 2nsw-
Lwyutpned:
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Aoamenxo I'Il, Huxynun FO.T. Tokcokapo3 — aKkTyanbHas Ipo0ieMa 37paBOOXpaHEHUS.
Menununckue HoBoctu. 2. ¢. 31-36, 2004.

Ansiymouna JI.B., Cemenosa T.A., 3asoivikun B./]. I eTepOreHHOCTh Mapa3uTapHOro 3arpsi3-
HEHUs TI0YB Meraroiica. MeanuIuHCKas apa3uTosIorus U apa3uTapHele 00Ie3HH. 2,

c. 7-9, 2011.

bexuw O.A. JI., Bexuw JI.D. Tokcokapos: 3MUIAEMHOIOTHYECKHE, TUATHOCTHUCCKHE, KITH-
HUYECKHUE U TEPaNeBTUICCKUE acCleKThl. MeIUIIMHCKAEe HOBOCTH. 3, C. 6-10, 2003.

bepesuna E.C. TlomynasnuoHHast CTPYKTypa, OCOOCHHOCTH ITOBEICHUS X MOP(OIOTHH CBO-
OOMHOXMBYIIMX CO0aK W KOIIEK M 3HAYeHHE ATHUX JKUBOTHBIX B OJIIM300THYECKUX H
SMUAEMHYECKHX TpoIeccax MpHU OeIMeHCTBE, TOKCOKapo3e U TOKCOIIa3Mo3e: aBToped. JIic.
... TOKT. 6uoJ. Hayk. Omck, 39 c., 2012,

Bacunvesa B.A. Tokcokapo3 U TOKCOKApPO3 IUIOTOSIHBIX JKUBOTHBIX. T€Opus U NpaKTHKa
60pBOBI C Tapa3uTapHBIMK OOJIE3HSIMU: MaTapuajbl JOKI. Hayd. KoH(. M., c. 97-98, 2011.
T'opoxos B.B., Ilemkos P.A., ['opoxoBa E.B. Tokcokapo3 kak skojormyeckas mnpobdiema.
Berepunapnas maronorus. Ne 1, c. 10-12, 2009.

Topoxos B.B., Cxupa B.H., Knenosa U.®. u op. dnnu300THYECKAs] CUTYAIHs 10 OCHOBHBIM
reasMuHTO3aM B Poccuiickoit ®enepanmu. Teopus n npaktuka G0pbObI ¢ apa3HTapHEIMU
00JIe3HAMH: MaTepHaIIB! IOKJI. Hayd. KoHd. M., c. 137-142, 2011.

I'yzeesa M.B. Ponb 1 MecTO peAKHX I'eIbMMHTO30B B IapasuTapHoi marojoruu B Poccun:
aBTroped. quc. ... KaHx. Men. Hayk. M., 26 c., 2009.

Jemuoosa JIJI., Xpomenxosa E.IIl., Bacepun FO.M. KoHTamuHanus BO30YyIUTENSIMH TIa-
pa3suTO30B IMECKa M MOYBBI B JETCKUX JOMIKOJIBHBIX yupekaeHHsX. Teopus U ImpakTHKa
0OpBOBI ¢ Tapa3UTapHEIMU OOJIE3HAMH: MaTepPHAaIbl JOKI. Hayd. KoH(. M., ¢.156-157, 2012.
3ativenko HU.B. T'eIbMUHTO3BI IUIOTOSIHBIX TOPOACKOH MOMyNsHU (pacripocTpaHeHHe,
JIMarHOCTHKa, JIeUeHue: aBToped. muc. ... KaHa. BeT. Hayk. CtaBporons, 20 c., 2012.
MeTozapl KOHTPOJISI, GHOJIOTHUECKHE ¥ MUKPOOHOIOTHYeKkHe (hakTopbl. MeTo/bl caHUTapHO-
Mapa3uTONIOTHIECKUX HccieaoBanuii. Meromuueckue ykazanus. MYK 4.2.2661-10.
Pomanenxo H.A. MeTto1 cciieIoBaHUs MMOYBEI M OCaJKa CTOYHBIX BOJ HA SHIa eJIbMUHTOB.
Mez. mapasuroil. U mapasurap. 6osesnu. 6, c¢. 728-729, 1968.

Uwnwgyly £ 14.02.2017
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Lwjwunwbh Ghunngntbbtph Ugquiyht Uywnbdhw {wjwunwoh YEtuwpwlwlwb <wbnbu
HauuoHaAbHana Akasaemus Hayk ApmeHuu BuoAaoruueckuu XypHaAa ApmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

cOnpdwpwpwlwl W inbuwlwl hnnwélbp «IxcnepumenmansHsle u meopemuuecKue Cmamoue
«Experimental and theoretical articless

Swjwuwnwuh YEuuwp. hwunbu, 3(69), 2017

andnrunt 64 UMUrULvh srauvLerniy Ucuydni yus4uns
2G1USNh (VALERIANA OFFICINALIS L.) 64 YUS4UklNS Ursushuvh
(VALERIANA CARDIOLA L)) Uuruusuvernd unoaurvusuverp
IntUentu YuLcmnNsrprusuerh cULUYUYUL YGrLNFSNHE@3NILE

J4.49. 3n43ULuLhu3uu

Enluwlp U.36nwgnt wudwl wewnwluwl pdoywlwl hwdwjuwpwl
bwndwlngunghwyh wdphnu
vahe_hovhannisyan_88@mail.ru

Unwgphu wugwu Ywunwnpyb) £ Iwjwuinwlh wnwnptp 2pgwultpnud (2ndniuh, Wwwnwl) dawyynn
Jwwndwhunuin upwinwjhth (Valeriana cardiola L.) W Yuwwdwpunuin nGnwwnih (Valeriana officinalis L.) hnid-
pbph unwunwpunwynpnidl puin JwGwynunphwwnubph® uwGyunpuwdninndtbuinnphy Gnwuwyny:

Jwitwynunphwwnutph wewytb) pwpép ywpniuwynientt nhundb) £ Uwwpwunod wyynn Yun-
Jwhunuin upinwhuph hnwdpnud (1,87%), hugp, hwjwuwpwp, wwjdwuwdnpjwsd £ nbuwywiht wnwlé-
Uwhwuwnyniejntuutpnyg W plwyhdwjwywu wywjdwuutnpny:

2nyncup — Uwwpwl — Yuwndwfunun nGnwinnt — uiwnywpunin upinught — JuwGuninphwnubn

BriepBbie mpoBejicHa CTaHIapTH3AIMS ChIPbst Basiepruansl kapauodsl (Valeriana cardiola L.) u
Banepuansl Jekapereennoil (Valeriana officinalis L.), kynsTuBHpyeMbIX B pasHbIX pernoHax Apme-
HuH (30BYHH, ATapaH) MO BaJICIIOTPUATAM CIIEKTPODHOTOMETPUIECKAM METOIOM.

HauGoee BBICOKOE cOfiepKaHHe BAIEIIOTPHATOB HAONIOIANIOCh B CBIPhE BaJEPHAHBI Kap.IHo-
161 (1,87%), KyabTHBHpPYEMOi B AnlapaHe, 4To, BEpOSITHO, 00YCIIOBICHHO KIIMMAaTHIECKUMH yCIIOBHS-
MH, a TaKKe OCOOCHHOCTBIO BUJA.

306)/1'[14 - AnapaH — eajiepuana jexkapcmeeHHas — eajepuana Kapduona — eajienompuamaosl

The standartization of Valerian raw material (Valeriana officinalis L. and Valeriana cardiola L.) being
cultivated in different regions of Armenia (Zovuni, Aparan) by valepotriates was carried out for the
first time by spectrophotometry.

The highest amount of valepotriates was found in the raw material of valerian cardiola
cultivated in Aparan (1,87%), which was stipulated by climatic factors and characteristic features of
species.

Zovuni — Aparan — Valerian ordinary — Valerian cardiola - valepotriates

JdbpohU oppwnud wywunwywlu pdoyniejwl W hwwnwwbu pniuwywu  dwgdwl
wwwnpwunnLyutph Uywwndwdp hGunwepepnientll wyuhwynnpBu JGéwgt) E: YenGph hw-
JuwhuwnphwjhUu 2nLywind qquihnptbu waéb| £ nGnwpniuwywlu hnwdpbph W pniuwywt wywin-
pwuwnnLyubph nbuwywpwp WPhep: Unwybp 66 wwhwlpwny E dlwynpdbp hwnywwbu
Jwjph wénn hGnwuywpwihu vh 2wpp pniuwntbuwyubph Uywwndwdp, npnug wywwnubpp
punLejwl Uty hGinghtnt Ljwanud Bu [5]:
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Uju wnbuwuyntuhg wnwdb) npwanpwy U Jwjph puntpjwl dby wuhGunwgdwu Ggphu
JuwugqUwé Yuwwndwhuninh npn2 inkuwyutn, npnug wakgnudp, hnudpwjht pwgquih unbnénidp
L unwunwpuwynpnudp (npg hGnwuywpubp Ywpnn BU unbnét) nEnwwwwnpwuwnniyutbph
unwgdwu W pnruwywl nGntnpp punhwunip wputlwih hwdwipdwUu hwdwp:

Ywwndwhunwnp (V. officinalis L.) yhpwnynid E nGnleu huwgniu dwdwuwyutphg: 18-pn
nwpnwd pnyup UGpwndtbp £ Gypnywywu pninp Swpdwynwtwutpnd W pwguwynnuwup
nuuncduwupndty £ 19-20-nn nwipGpnud: Pwpn phvhwywu  Ywaquh Qunphhy hwjnuph E
Ywwdwhunwnh 2npg 40 wnwpptn nEnwpwlwlywu wagnbgnieniu: Ywnywpununh ynénwpdwun®
wndwwnubph hGwn, hnwdpp npwtu hwuquinwglnn (hwuquinwgunn waqntgniejntup hwuntbw-
unwd E nwunwn, pwjg Yuyntb) yhpwnyned £ Ujwpnuwihu npnywénipjwl, wuplniejwl, huswtu
LUwl hhwGpwnnuhwih nGwenid [6, 9

Qhwnuwywlltpp Gpywp dwdwuwy Ywnpénwd Ehu, np juwnwhununh hwlguwnwgunn
wagnbgnipntup wwjdwuwynpywé £ Jhwju GetGpwihu jnunny: Uwywju wyGih n hwjn-
Uwptnytbg, np Ldwu wgagnbgnipintt gnigwptnnd BU uwwndwhuninh wpdwwnubpnud wwpne-
LUwyynn Jwibwyninphwwnutnp, npnup hGwn dGneynn Jhwgnipintbubn U W npnugny wwy-
dwbwynpywéd GU hnudph hwlguwnwgunn, YéYwupw(nys, ghnnnnpuhly wagnbgnipinlultnp
[7, 8]:

LYwwnywhunnn nnwwnne W uwwndwhunin upnwhtu tnGuwyutpu wyuon Jtp Ynnuhg hw-
onnnipjwldp wokgynd U 2ndniune W UwwpwUh 2ppwllibpnud: WaGgynn wnGuwyubphg
Jdptnwd hnwdpbph Lwilwywl unwunwnuwynpdwl Uwwwnwyny Yuwwnwpdt) £ Jpbpywsé
hnuwlptph  $wpdwyngunuinhy  yGppnwdneiniup® npnpytp GU - Gebpwininh, nudwdqynn
Unietph pwlwywywl wwpniuwyneeintllbpp, quwhwwnytbp 6 npwyh  gnigwuhputnp
(Unfuhp, hunlwynieinl, hwlupwjht U opqwlwywl fuwnUnipnubp), pwgwhwjnyt) E
hwupwjhu Ywqup, ncuncduwuhnybl £ snp hwunyutph hwywdJdwuptwihu wywnhynieniup [1,
3,12, 13}

Whwwnwuph Lwwwnwyl £ 3wjwuinwuh tnwpptp 2npwllbpnud (2nyncuh, Uwwnwl)
wodkgynn Jwwdwhunin nGnwwnnt b uwwndwhunin upnwihbu inGuwyutphg Uetpjwé hnude-
Gpnud (Yndnwpdwwnubn® wpdwwnubpny) JwiGwynunphwwnlubnh pwbwywywl yennuénce)niup:

Untp W dEpnn: I6nwgnninipjwl Unie BU dSwnwjtp 2015 p. ubwwbdptph Gpypnpn YGuhu
2nyncunt b Uwwpwuh 2ppwitilGpnud vowyynn Jundwhunn nGnwwnnihg (V. officinalis L.) W Ywwnywhunwn
upwnwjhuhg (V. cardiola L.) Upbpdwd Yndnwpdwwnutn® wpdwwutbpny  (Rhizomata cum radicibus) hnud-
rtinp:

AtnwpnLuwywu hnwdptph Jptpnudp Ywwwndt) £ nGnwpniubph debpdwl W gnpwgdwl gnpép-
Upwgp Ywunuwywngnn hnwhwugutph hwdwawju [4,5]:

Jwibwnuphwwnubph pwlwywywu yepndngintup ywwwnytbp £ Jbp ynnuhg dwyjwéd Jw-
lGwnuphwwnutbph  pwlwlwywlu npnpdwl  uwBywnpndninndbinphy  Gnwuwyny® JdGywihpwiht  $nwnn-
ElGYnpwywlu yninphuGunpny (K@O Jwyuhph) [10]: Mwwnpwuwnyby £ ngGrenipd Jwgbpwghnu dGennny® 1:5
hwpwptnnigjudp 70 %-wung uwhpuny: WunchGinle 5dp ngGenipdp gninppugdb) £ opwjhu puwnUheh
Ypw L gnpwgyt] Juynidwiht pnnwghnt uwnpeny 40°C  gsepdwumnhéwunid® Jhlsle snp quiigwish
unwgnudp: Lwhpuwwbu wwnpwuwnytl £ pinpugnwstwywl pruh W pwgwhuwereyh 3,5:2,5 hwpwpbpne-
rjwdp (nLénye: Unwgywé |nwdnieh 10 U wybiwgdt) £ hwuniyht, npp fuwnuyt £ 20 pnwt, wjunchGunl
rennuytp 16-18 ¢ UhUslk wnh wnwpwgnidp: Unwgywé fuwnunipnp Shinndt; £, nphg hGunn npnpygtg £
owwhywywu hunnipyniup dGGwihpwiht $nnnklGynpuwywu Yninphdtunpny® 595 ud wihph Gpywnpne-
pjwdp: Npwbu unwunwnu (nudnye Yhpwndtp £ pinpwgnwélwywl eryh b pwgwhiwepyh 3,5:2,5
hwpwpbpnipjwdp ndnyep [11]: dwibynunphwnubph pwlwlywywl ywpniuwyneintup (X) npnpytp £
puwn hGinljw| pwuwalh®

_ A'Vl 'Vz ,
m-91.1

Npwntn’
A - oyuinhjwywu hunnpinLu
Vi1 - ywwnpwunywd (nuéniyph Swyw
V; - pinpwgnwidliwlul pruh W pwgwhiwreeyh dwyw)
m - hntdph bwhulwywu Yohn
91,1- Jwiinpwwnh whphiwjhu wnh wmGuwywpwp owywnhywywu fuinntejniu:
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Upmyniupubn L pUlwpyncd: IGnwgninnepjwl wprnyntugubpp gnyg BU wwihu, nn
Onyniupnud b Uwwpwunud owyynn yungwhununn nnuwnne b uwwndwhunun upinwihu nt-
uwyubphg Jptpwé hnwdpbpl  wgeh Gu pulund JuiGwynunphwwnubph pwpép wwpne-
Lwynrejwdp (wn. 1):

Unynruwy 1. 3wjwunwh tnwpptp 2pgwtliGnned Jywyynn Yuwndwhunun nGnwwnnch (V. officinalis L.)
U Ywuwndwhunwnn upinwghuh (V. cardiola L.) yndnwpdwwnutn® wpdwwnutpny hnudptpnud
Jw|Ewnunphwwnubph pwlwlywywl wwpnibwynpiniup

Upwnwnpnn pniju Gppwii Jwibwynunphwwnubph ywpniuwynipinil, %
2nynilp 0,99
Ywwinywhunwn nEnuwnnt Uwywpwl 121
2nynLlp 1,76
Ywwnywhunwn upwnwihu Uwwipwl 187

hUswBu Gpnud £ wnyntuwyhg (wn. 1), yuwiGwninphwwnubph ywpniuwyneejntll wnw-
b, pwpép £ Uwwpwunwd W 2ndntuhnd Bowyynn uwnydwpunun upinwihup  hnwdpbpned,
npnlp  hwdwwwwnwupiwlwpwp Ywadnud U 1,87 % L 1,76 %: Upbdwlwgnwd gni-
gwuhpubpl wdtlwit  hwjwuwywuniEjwdp  wwpdwuwynpdwd U nbuwluwiht - wnwlé-
Uwhwwnynieiniuutpny: buy Uwwpwunwd W 2ngniupnud JQuyynn undwhunin nbnwwnnth
hnudpbpnd  Juibwninphwwnubph  pwluwyubpp  hwdbdwwnwpwp gwép Bu L hwdwww-
nwupuwlwpwp Jugdnd 6U 1,21 % W 0,99 %:

Onyniupnud b Uwwpwund wiyynn yuwngwpununn nGnwwnnich hnedenud JuwGuynun-
nhwwnuGph wwpniuwynieintup dhwugwdwju hwdwhniug £ gpuywl wnpjnipuGpnud pEpdwé
gnLgwuhputphu [2]:

Ujuwhuny, hugwbu gniyg inytghu hGunwgnuintejwu wpnnlugUutpp, 2nynupnud pwy-
Jnn Ywuwgwpununn upinwjhuh hnudpnd JwiGwynunphwwnubph ywpniuwyneeinlup gpbet 1,8
wuqwd gGpwquugnwd E Unylu nwpwéend wyynn Yuwwnywhunun nGnwwnnith  hnudpnud
JwiwynunphwwnuGph wwpnibwynepjwup: buy Uwwpwunod dwyynn Junygwhunun upunwihup
hnudpnd  JwiGwnuphwwubph  wwpnitbwynepntup 1,5 wbgqwd  gbpwquwugnd £ Uniju
nwpwépnd wyynn yuwnygwhunun nnwwnch hnedpnud JuiGwnuiphwwnutph wywpniiwyne-
pjwup: JdwiGwnunphwwnubph wnwytbp pwpénp wwpnibwynepntt £ nhndbp Uwwnpwunod
dowydnn Ywwndwpunun upinwghuh hnedenad (1,87%), hugsp wwjdwuwdnpdwé £ inGuwywihu
wnwuduwhwwnynipjniultpny W puwyhdwjwywu wwjdwuutnny:

Uunwgwé wpnjniuplbpp Jhwdwdwlwy thwuwnnd BU, np puwyihdwjwywl wwy-
Jwuubpu twywunpBu wagnnwd Gu yGpnhhojwp hnedptpnud JuiGwnunphwwnuGph Ynunwydwu
Jpw: Uwubwynpwwbu, Uwwpwuh plwyhdwjwywl wwjdwuubpnd® wuwhu wnbuwyhg
Ywwnywhunintnl wgeh BU puyunwd JuiGwnunphwnubph pwpap wwnniuwynipjwdp:

Jwitwynunphwwnutbph Wdwl pwpan wywpniuwynieintup thwunnwd £, np 2nydntuhnud W
Uwwpwunwd  dwydnn Juwundwpuninn nbnwwnnt W jundwpunn  upinwiht - inGuwyutphg
uinwgywd hndptpp upbih £ unwlnuwnuwynnt) pun JuiGwnunphwwnubph:

qaruuuuniE@3ntL

1. 3nyhwllhywl 4.Q., 2hgmywl U.L., Quiuuywl 3.U. 2ndniunt tinwpwéenid dawyynn nbnwwnnt

nnpn pniuwwntuwyubph hnwdpbph $wpdwynqunuwinhy YEppneénieniup, Iwjwuinwuh YEuuwp.

hwunbu, 63, k9 75-79, 201 1p.:

Mypasvesa J].A. “Dapmakornosus’ yueOHHUK, 3-¢ u3ld., “Menunmna”, M., c. 185-188,1991.

3. Oecanecsin B.I., Yuuoan H.bB., I'ancman A.M. V3yueHne XMMHUYECKOTO cOCTaBa 3(PHUPHOTO
Maciia KopHeBHIla ¢ KopHsmu Banepuansl (Valeriana cardiola L.) BeipaiienHoii Ha Teppu-
topun 3oByHH PA, V MexnyHaponHas HayqyHO-TIpaKTH4ecKasi KOH(epeHIHs “AKTyalbHbIe
npobaemsl Hayku XXI| Beka”, cOopHUK cTareld, 3 gacTh, M., c. 11-17, 2015r..

4. TIlpaBmia cOopa M CyIIKH JIEKapCTBEHHBIX pacTeHuid. COOpHUK HHCTpYKIMH. M., “Menurm-
Ha” c. 217, 1985.

N
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11.

12.

13.

PyxoBomsmue mpunmumsl BO3 mo Hamnmexameill NpakTHKe KyJIbTHBHPOBAHHA U cOopa
/GACP/ nexapcTBeHHBIX pacTeHHi. BcemupHas opranmsanus 3apaBooxpaHeHHs. JKeHesa,
c. 1-9, 23-34, 2003.

Cesacmuanosa T.B. ®apmaxonoruueckas XxapakTepHcTHKa ceIaTUBHBIX Ipenaparos. Bect-
HUK XapbKOBCKOI'O HallMOHAJIBHOTO yHuBepcutera uMmeHu B.H. Kapasuna, cepus “Menu-
nuHa”, eI, 738, 13, ¢. 1-3, 2006.

Tpaosceyunckuii C./{. BanenoTpuaThl 0T€UECTBEHHBIX BHUAOB poja BalepuaHa U uX (dapma-
KOJIOTHYECKasi aKTUBHOCTb. ABTOped. AUC. KaHIUIAT (apMaleBTHISCKHX HAyK, M., c. 24,
1988.

@ypca H.C., Tpaxceyuncxuii C.J[., Jlumseunenko B.J. BanenorpuaTbl HEKOTOPHIX BHJIIOB
ceMeiicTBa BaJIepHaHOBBIX M CO3JaHME MpenapaToB Ha ux ocHose. Papmarys, 5, c. 69-74,
1992.

@ypca H.C, @ypca C.H. OcobeHHOCTH PUMEHEHNS Bajlepuansl JiekapcreenHoit (Valeriana
officinalis L.S.1.) npu 3aboseBanusx HepBHO# cucTeMsl. Gapmarus, 6, ¢. 91-93, 1992.
Xuwoea O.M., /[yney JLH., Anexceee H.A., [lempos I1.T., LJeunux I'JI., I'onax FO.A. Ctan-
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Ha npumepe o3epa CeBan (ApMeHHSI) Ha OCHOBAHHM MHOTOJIETHHX JAQHHBIX IIPOAHAIN3H-
POBaHBI B3aMMOOTHOIIECHUS XUIIHHK (pbI0a) — skepTBa (3000€HTOC 1 300IUIAaHKTOH) B YCIOBHSIX M3-
MeHEeHHH TPo(UIECKOro cTaTyca KPyIMHOTO IIPECHOT0 BEICOKOTOPHOTO BOJIOEMA.

O3epo Cesan — pviba — 3006eHMOC — 300NIAHKMOH — MPOUUEcKUe 83aUMOOMHOUEHUS

Ulwlw |8h ophtwyny Gpywpwdwdybun nyjuiubph hhdwu pw gGpineédt) Bu ghwnhg
(&nLy) —gnh(ybunwlwptblpnu B YEunwuwwwuywnl) thnfuhwpwpbpnientlubpp  funpnp pwing-
nwhwd pwpépwitnUwjhu [@ncd* tnpndhy Yunpgwyhdwyh thnthnfunieintuutph Ukpgn:

Ultww 1h6 — dncly —yEunwlwpbUpnu—YELunwlwuywllpinnl —npndhly thnfuhwpwptpnipniulbn

On the example of Lake Sevan (Armenia), on the basis of long-term data, the predator
(fish) - victim (zoobenthos and zooplankton) relationship was analyzed in conditions of changes in
the trophic status of the large freshwater high-altitude water body.

Lake Sevan — fish — zoobenthos — zooplankton — trophic relationships

3HaHNe KOPMOBOH 0a3bl SBIIICTCS HEOOXOMMUMOM MPEANOCHIIKON JUIs POTHO3H-
POBaHMS MPOMBICIIOBBIX 3aMacOB PBIO, OPraHM3aMK M PAllMOHAIBHOTO BEJCHUS PhHIOO-
JIOBCTBA, () (heKTUBHOTO KOHTPOJISI HaJ HUM. 3000€HTOC, HAPSLY C 300TUIAHKTOHOM, SIBJT-
SIeTCSI OCHOBOW NHMTAHUs OONBIIMHCTBA BHAOB NPOMBICIOBBIX PHIO KPYITHBIX MPECHBIX
BBICOKOTOPHBIX BOJOEMOB YMEPEHHOTO Ttosica. Llenp HacTosmei paboTsl Ha mpuUMeEpe 03.
CeBaH Ha OCHOBaHMM MHOTOJIETHUX KOMIUIEKCHBIX JAaHHBIX MPOAHAIU3UPOBATh B3aUMO-
OTHOUICHUsI XUIIHUK (pbi0a) — jkepTBa (3000€HTOC M 300IUIAHKTOH) B YCJIOBHSX pPa3HO-
HaIpaBJICHHBIX U3MEHEHHH TpodruecKkoro craryca (puc.l) KpymHOro NpecHOro BBICOKO-
TOPHOTO BOAOEMA.
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Puc.1. I3MeHeHHs TOJOBBIX BETHMYHMH NIEPBUYHOMN IPOIYKIMU
(duronnankTon mmoc Maxpodutsr) 03. Cean B [Ix® M? rox™ [11, 25].

Mamepuan u memoouka. B paGote nNCIIOIb30BaHbI JINTEPATypHbIE M COOCTBEHHBIE aH-
HBIE TI0 CPETHEr0I0BOM OHoMacce pa3IMYHBIX CUCTEMAaTHYECKHUX TPYIH JOHHBIX XHBOTHBIX B 03.
CesaH (Tabin. 1) U BenMYMH OTHOLICHWH MX cpeaHeronoBoil nmpoxykuuu (P) n 6uomaccer (B) —
ckopocTH npoayiupoBanus P/B [24], mo 6ruomacce u MPOAYKIMU 300IUTaHKTOHA (Tabu. 2), Mo mu-
TaHHIO pbIO (cM. HIKe [lumanue puio 6 o3epe Ceean) v X IPOMBICIOBBIM 3amacaM (Tabai. 3).

OHepreTuyeckas IEHHOCTh OJUTOXeT NPHUHATA paBHOH 4.7, MUABOK — 4.2, OPIOXOHOTUX
MOJUTIOCKOB — 1.7, TBYCTBOPYATHIX MOJUTIOCKOB — 1.3, GokomaBoB — 3.8, HuM¢ moaeHok — 3.8, m-
YHHOK PYYEHHNKOB — 4.2, THIHHOK XHpoHOMH — 2.5 JIx MI™ chipoit Macchr [24].

[Ipu cocTaBiaeHUH SHEPrETHYECKOTO OaTaHca 3000€HTOCHOE COOOIIECTRBO IO CIoco0y MH-
TaHMs OBUIO pa3ziesieHo Ha 4 Tuna:aerpurodary, purodary, GUIETPaTOpsl U XUIMHUKA. [Ipu sTOM
nepBble 3 THIA ObLIM OTHECEHBI K IIepBOMY (TaK Ha3bIBaeMble “MUpPHBIE” )KUBOTHBIC), 8 XUITHUKH
KO BTOPOMY YPOBHIO NUILEBO 1ien.Ha 0oCHOBaHUM eTaIbHOTO aHAIM3a JINTEPaTyPHBIX JaHHBIX
10 MUTAHHIO MAaCCOBBIX BU/IOB JOHHBIX KHBOTHBIX

— K “MHpPHBIM” >KUBOTHBIM OBUTH OTHECEHBI OJIMTOXETHI, MOJLTIOCKH, 90 % OOKOIUIaBOB.
HUM(BI IOAEHOK, OOUTAIOIINE B YSXJIMKAX JINYUHKN PydeHHUKOB M JIMUMHKY XUPOHOMHUI 32 HCK-
mouenneM ponos Procladius, Cricotopus u Cryptochironomus;

—B COCTaB XHIIHUKOB OBUIM BKIIOUCHBI MUABKY, 10% GOKOMIAaBOB, CBOOOIHOXUBYIIHE JIH-
YHHKY PyYeHHUKOB U JIMYMHKK XHporomu;l poxos Procladius, Cricotopus u Cryptochironomus [45].

Ta6mmna 1. Cpexneronosas 6rnomacca (I M ChIpOi Macchl) pasiMUHbIX CHCTEMATHYCCKHX
TPYII TOHHBIX )KUBOTHBIX U MaKp0O3000eHTOCa B 11eJIoM 110 03. CeBaH™

P
Toasr 3 S = 2 = & o
g E SE | §E | : £ 2 g3
= = 3 |58 | g S ¢ g ga
) 2 2 z = 2 iy = )
E =
1 2 3 4 5 6 7 8 9 10
1928 1.64 0.41 0.03 0.12 0.62 0.01 0.05 0.38 3.26
1938 2.05 0.51 0.12 0.31 0.56 0.01 0.03 0.46 4.05
1948 1.98 0.30 0.06 0.20 0.69 0.01 0.02 0.66 3.92
1955 4.13 0.33 0.13 0.25 0.67 0.01 0.02 1.16 6.60
1962 2.04 0.35 0.46 1.23 0.78 0.03 0.04 171 6.64
1966 2.63 0.50 0.45 1.09 0.60 0.06 0.03 3.10 8.46
1971 3.19 0.30 0.48 1.44 0.78 0.06 0.01 7.20 13.46
1976 7.04 0.28 0.35 0.85 0.45 0.04 0.00 21.90 30.91

1978 12.57 0.19 0.41 111 0.24 0.01 0.00 22.42 36.95

1979 12.05 0.21 0.36 111 0.19 0.01 0.00 18.80 32.73

1980 10.54 0.15 0.29 1.02 0.10 0.01 0.00 10.68 22.79

1981 9.77 0.09 0.26 0.82 0.10 0.01 0.00 6.20 17.25

1982 9.57 0.04 0.33 0.74 0.08 0.01 0.00 5.14 15.91

1983 10.53 0.03 0.31 0.72 0.04 0.00 0.00 5.50 17.13

1984 11.84 0.03 0.35 0.71 0.04 0.00 0.01 5.60 18.58

1985 10.57 0.03 0.29 0.48 0.07 0.00 0.01 7.66 19.11

1986 9.14 0.03 0.15 0.26 0.09 0.00 0.01 4.29 13.97
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Ta6auna 1. (mpogomkeHue)

1 2 3 4 5 6 7 8 9 10
1987 8.38 0.02 0.08 0.18 0.04 0.00 0.00 2.53 11.23
1988 8.96 0.01 0.10 0.20 0.01 0.00 0.00 2.80 12.08
1989 7.43 0.01 0.05 0.10 0.03 0.00 0.00 2.21 9.83
1990 7.51 0.01 0.07 0.14 0.09 0.00 0.00 2.07 9.89
1991 7.54 0.01 0.08 0.13 0.06 0.00 0.00 3.03 10.85
2004 5.55 0.01 0.06 0.10 0.06 0.00 0.00 171 7.50

200509 | 6.907 0.006 0.043 0.010 0.225 0.003 0.002 3.052 10.247
2010+14 | 2.450 0.017 0.171 0.018 0.404 0.016 0.003 1.700 4.780
2016 1.385 0.086 0.145 1.075 0.635 0.011 0.002 2.257 5.597

*1928 1. [3]; 1938 1. [22]; 1955 1. [14]; 1976 1. [15]; 1978 1 1980 rT. [16]; 1984-1991, 2004 rr. [24]; 2005-
2014 [2, 11]; 2016 1. — c6opst C. A. Axomsn; 1948, 1961, 1966, 1971, 1979 rr. o apXuBHBIM MaTepHaiam
Hncruryra rugposkonorun v uxruonorun HIBT HAH PA [24].

Ta6aumna 2. Cpenauie 3HaueHHs 3a roj] 6nomaccsl (B), Baooit npoaykiun (P) u rogooit
ckopoctH npoayuuposanus (P/B) 3oomnankrona 03. CeBan

Tox | Bxlxm? | Pxllxwm?’ P/B Tox B,xJIx m” PxJIx M P/B
1937 40.7 674 16.6 1978 100.1 1216 121
1947 47.2 960 20.3 1979 60.0 1063 17.7
1957 29.6 478 16.1 1980 58.6 1212 20.7
1961 36.5 680 18.6 1981 40.3 629 15.6
1962 32.2 695 21.6 1982 39.2 520 13.3
1965 38.5 753 19.6 1983 25.9 413 15.9
1966 49.6 868 18.0 1984 21.0 556 26.5
1967 26.4 566 21.4 1985 32.6 629 19.3
1968 32.8 675 20.6 1986 40.3 571 14.2
1969 31.1 554 17.8 1987 425 861 20.3
1972 36.2 895 24.7 1988 31.3 388 12.4
1974 51.1 1108 21.7 1989 16.0 243 15.2
1975 85.0 947 1.1 1990 48.0 652 13.6
1976 114.1 2504 21.9 1991 62.2 826 13.3
1977 433 775 17.9 2005+09 65.0 1170 18.0

*1937-1991 rr. [20]; pacuerst 3a 2005-2009 rr. o nanHbM A. B. Kpsutosa [12] u
P/B nnst nomuHupyomux BUIoB pp. Rotifera, Copepoda u Cladocera [20].

Ilumanue pui6 6 ozepe Cesan (Kpamkuii numepamypHuiii 0630p)

B 03. CeBaH B JIMTOpaIbHON 4acTH BOAOEMa PHIOBI MUTAIOTCS IPEUMYIIECTBEHHO 3000€H-
TocoM. B menarnanu ux panyoH COCTOUT B OCHOBHOM U3 IUTAHKTOHHBIX JKMBOTHBIX.

Bentodaramu sBistoTes sHAeMHuKH 03. CeBaH — umixaH [9] u ceBanckuii ycau [23]. Tu-
NUYHBIM JIeTpUTO(AroM sBJIseTCsl ceBaHCKast xpamyJiist [4]. Cur siBisieTcs: MIaHKTOHO(AroM, HO B
JTUTOpaNK OGEHTOCHBIE KUBOTHBIE B 3HAYUTEIHHOM KOJHMYECTBE BCTPEUAIOTCS B KETyKax ocoOeit
crapmux Bo3pacToB [21]. DBpudar cepeOpsHBI Kapach MoenaeT Kak IOHHBIX, TaK W IUIaHK-
TOHHBIX JKUBOTHBIX [18].

Mornoap uwixana TATAETCS 300IUIAHKTOHOM H TOJBKO 110 TOCTHKEHHIO JUTMHBI 3 ¢M mepe-
XOIHT Ha 3000€HTOC. B nmuTopany y uixaHa mpoMBICIOBBIX pazMepoB B 1920-1950-x rr. panmon
Ha 90-99% cocTtosin u3 3000eHTOCa; OCHOBY MUTaHUS (Hopenu cocTaBisu OokoruiaBsl — 86-96%.
B nenaruanm Bo3pacrana J101s XUPOHOMH X MOJUTIOCKOB M 0COOEHHO 300Iu1aHKTOHA (10 60%). B
1960-1970 rr. GoxomnaBbl cocTaBILIM 58% OT COAEPKUMOTO HKEIYAKOB HIIXaHA, MOJUIFOCKH —
13%, nusBku — 9%, XUPOHOMHIBI — 8% M JIMYMHKU pyueiHnkoB — 2% [8, 17].

B 03. CeBaH cue B Bo3pacTe 10 ABYX JIET MUTACTCS 300IUIAHKTOHOM. Y CTapIIUX TPy
10-15% oT Beca MUIIEBOTO KOMKA COCTABIISIIOT OOKOILIABEI, MOJUTIOCKH, MUSIBKH U JINYNHKH XHPO-
Homup [17].
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Cesanckas xpamyns B Bo3pacTe 2-3 MeCSILEeB MUTACTCS 300IDIaHKTOHOM; B Bo3pacte 1-2 roma
— 300IUTAHKTOHOM 1 3000eHTOCOM. OCHOBOI! IMTHUIIM B3POCIIOH XPaMyJIH SIBIISIFOTCS AETPUT, PACTCHHS
(Bozopociy, MOX) ¥ B MEHBIIEH CTEIeHN JIMYNHKU XUPOHOMHUJI, ONUTOXETH M HUM(BI TOACHOK [4, 5,
10, 13, 19].

BerpeyaeMocTh TOHHBIX JKMBOTHBIX B JKEIYAKaX CEBAHCKO20 yCaya TaKOBAa: TaMMapychl
— 80%, pyueiinuku — 13%, Tennunenuas — 5%, KIOMBI ¥ MOJUTIOCKHU — 110 1% [23].

ITutaHue MallbKOB cepeOpaH020 Kapacs HOCUT CMELIaHHBIH XapakTep ¢ mpeobiaJaHueM
300IUIaHKTOHA. Y B3POCIBIX PbIO 3000€HTOC MIrpaeT OONBIIYIO POJIb: TMYUHKU U KYKOJIKH XUPOHO-
muza 9-52%, TUYUHKE KYKOB 10 4%, MouTockd A0 1% mo Becy, a Takke IUIaHKTOHHEBIE
opraHusmsl 1 gerput [1, 18].

Jlnst pacueToB TPOGHIECKUX B3aMMOOTHOIIEHHH OBUTH C/IeJIaHEI CIIEAYIOIIHE TOITYIICHNS:

1) PaupoH XHIIHOTO 3000€HTOCa COCTOUT Ha 1/3 M3 )KHUBOTHBIX MakpobeHToca U Ha 2/3 u3
JKMBOTHBIX MeiobeHToca M MUKpoOeHToca. COOTBETCTBEHHO MPOAYKIHMS 3000€HTOCa, AOCTYITHAS
pribaM, (Pp) paBHa cymme mpoxykuuit “mupHoro” (P,) u xumuoro (P,) 3000eHTOCa 32 BHIUETOM
1/3 panuona xumuukos (C,):

Pp=P,+P,—C,/3 (1)
2) Ipoxyxkiws pei6 (Pp) SKBHBAJICHTHA MX BBUIOBY (ECTECTBEHHAs MTUMHHALMS IPHHSATA PaB-
HOH Hyir0)". BBUIOB pBIO paBeH cyMMe YYTEHHOTO M HEYYTEHHOro (OpakoHBepCKOro) josa. B pac-

yerax KOSd)(bPIL(HeHTLI HEYYTCHHOI'O JIOBA MIIIXaHa U cura [6] OKCTpaIoJIUPOBaHbl U HA APYTUEC BUIBI.

Ta6auna 3. YuTeHHBIE YIOBHI pBIO B cpeiHeM 3a To1 B 03. CeBaH B LIEHTHepax *

Toasr Nixan Cur Xpamyns VYcau Kapacb Bcero
1926-1930 5113 25 3109 62 0 8310
1931-1935 5740 14 3438 147 0 9339
1936-1940 5779 22 5262 180 0 11243
1941-1945 3459 18 5349 89 0 8915
1946-1950 3050 94 5361 86 0 8591
1951-1955 4018 419 5583 204 0 10225
1956-1960 3000 1128 5096 179 0 9403
1961-1965 2636 2550 4333 67 0 9585
1966-1970 1758 5414 2712 50 0 9935
1971-1975 734 7615 1547 20 0 9915

1976 206 10048 2848 0 0 13102

1977 192 8295 2551 0 0 11038

1978 79 8821 2788 0 0 11688

1979 43 10118 2616 0 0 12777

1980 18 10949 2946 0 0 13913

1981 8 11341 2668 0 0 14017

1982 10 9963 2714 0 0 12687

1983 8 10345 2678 0 0 13029

1984 0 16069 2096 0 0 18186

1985 0 13879 2565 0 4 16448

1986 0 14034 2447 0 14 16495

1987 0 16271 2399 0 87 18756

1988 0 17640 1592 0 27 19260

1989 0 18955 1911 0 225 21091

1990 0 19839 1104 0 516 21458

1991 0 17981 663 0 682 19326

*1926-1990 1. (exeroansie cBoaku CeBaHckoro ppidokombunara) [6]; 1991-2004 rr. [6, 7].

1o JIOMYIIECHHE HE COOTBETCTBYET AeHCTBHTENBHOCTH At 1983-1985 rr., korna B 03. CeBaH mpou3omnuia
MaccoBas rudens cura. Jlanaeie A.A. CumonsHa [20] ykassiBatoT Ha T0, 4To 1981-1985 . o obecneueHnoc-
TH 300ITaHKTOHOM OBLTH HanOoJiee HeOIaronpUsATHEIMH, a TaJeK CUra MPOU30LIEN BCICACTBUE CI0KUBIIETO-
cs1 qucbananca ¢ KOPMOBOiT 0a30if, Tak kaKk HOTHOININE PHIOBI HMENHU SBHbIE IPU3HAKH HCTOIIEHNUS [5].
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3) Parmon ceBanckux poi6 (Cp) 10 BeCy COCTOUT U3:
3000eHTOCA (Cpgenroc) — Y HIlIXaHa U ycaua 90% , y kapacst 30%, y cura 10% u y xpamy-
m# 5 %; 300mIaHKTOHA (Cpyyamearon) — Y cHra 90%, y xapacst 40% u y umrxana 10%;
netputa (Cpperpur) — Y Xpamyu 95%, y kapacs 30% u'y ycaua 10%.

1) Duepreruyeckas [IEHHOCTh 300IUIAHKTOHA MPUHATA paBHO# 2.1 [20], niixaHa u cura —
6.0, xpamyiu, ycaua i kapacs — 3.7 kJIk [ ChIpoii Macchl.

2) Ton0BO# palMoH WIIXaHa OPHHAT paBHBIM 7.5 [8], cura — 7 cobcrBenHoro Beca [20].
BennunHbI TO0BBIX PALIOHOB XpaMyJIH, ycada U Kapacsl yCIOBHO NPUHSTH paBHBIMH 25, 10 1 15,
COOTBETCTBEHHO.

3) Cpenneromosast buomacca poi0 (Bp) paBHa IPOMBICIIOBBIM 3amacam 3a TOT JKE TOII.

4) ®akTHYECKUE YJIOBBI COOTBETCTBYIOT BO3MOYKHO JIOIIyCTHMBIM YJIOBaM, @ BO3MOXHO
JOTTyCTUMBIH yiI0B paBeH 40% OT IPOMBICIOBEIX 3aIlacoB JOCOCEBBIX (nimxaH, cur) u 30% ot npo-
MBICIIOBBIX 3aITacOB KapIIOBBIX (XpaMyJisd, ycad, kapacs) [S].

Tpoduueckne B3aumooTHouieHus B 03. CeBaH pacCMOTpPeHBI Uil IBYX mepronos: (1)
1928-1971 u 1976-1991 rr. Ha OCHOBaHMM CpeIHHMX AAaHHBIX U (2) 1978-1985 rr. Ha OCHOBaHHHM
€XKETOJHBIX JaHHBIX.

Ha 510 ecthb cnenyromme ocHoBanus: (1) 1928-1971 u 1976-1991 rr. sBusAOTCS Kayect-
BEHHO Pa3HBIMHU IIEPUOAAMH, TaK KaK UIMEHHO B IIPOMEXKYTKE MEXK/Iy HUMH IIPOM30IILIH PE3KHE U3~
MEHEHHS B Tpo(udeckol cTpyKType 3000eHTOoCca [24]; (2) 1978-1985 rT. HHTEPECHHI IO CIEAYIO-
MM MIPUYUHAM: a) B 9TH TOJIBI IIPOM30IILIO TPOSKPATHOE YMEHBIICHHE TPOYHUIECKOTO YPOBHS BO-
noema [25]; 6) B 1983-1985 rr. B 03. CeBaH mpoH30IILIa MacCOBasi THOEIb CHTOB.

Pezynomamout u oocyscoenue. CpasHumenvHblil AHAIU3 MPOPUUECKUX 83AUMOOMHO-
wienutl XuwHuK (poloa) — scepmea (3006enmoc u 3oonaarnkmon) ¢ 1928-1971 u 1976-1991 ze.

Kak BumgHo u3 Tabia. 4, paccunTaHHble Ha OocHOBaHUM Tabn. 3 B 1976-1991 rr.
Ooromacca U MpoAyKuus pbid ObUTH B 3 pasa BeIe, yeM B 1928-1971 rr. B 1976-1991 rr.
pBIOBI TOTpeOsun B 2 pasa Gosbie nuiy, 9eM B 1928-1971 rr. Paccunrannas mo ¢op-
myse (1) Ha ocHOBaHMM JaHHBIX TaOy. 1 mocTymHas peidbaM MPOIYKIHs 3000€HTOCa 3a
1928-1971 B cpemnem 3a ron Obiia paBHa 39+30, a B 1976-1991 rr. — 100+65 xx M'Z,
YTO B MIEpPECcUETE Ha BCE 03€pO cocTaBuiio 54 u 123 Z[)K*lOl2 COOTBETCTBEHHO.

Hecmotpst Ha yBesnmueHHe pHIOONPOAYKTHBHOCTH B 3 pasa, a MPOJyKTUBHOCTH
3000eHTOCa B 2.3 paza, KOIMYECTBO MOTPEOIICHHOTO phI0amMu 3000€HTOCA COKPATHIIOCH
moutu Ha 30% (¢ 25+6 no 17+7 I[)K*lolz B cpexHeM 3a rof). [Ipon3onuio 3To mo npuyu-
He 3aMelIeHns OeHTodara uirxana miaHkTogarom curom. Ha stom ¢oHe cTemneHs Bble-
naeMocCTH (YTHUIIM3AI|K) IPOIYKI[MK 3000€HTOCa CHU3MIIACh OoJiee ueM B 3 pasa: ¢ 45 %
nol4 %. B 1o xe BpeMs B 9 pa3 BO3pOCIIO MOTpedIcHUE phidamMu 3001UIaHKTOHA (¢ 6+1
10 52+21 Jx*10% B cpensem 3a rox). COOTHOMICHHE KOMIOHEHTOB PALlMOHA [IHTAHAS
(Cpeenroc: Crunanxron:Craerpnr) PIOHOrO coobmiecTBa 03. CeBaH IpeTepreso 3HaUMTEIbHbIC
u3MeHeHus: ¢ ~5:1:4 B 1928-1971 rr. no =2:5:3 B 1976-1991 rr. CHikeHue ponu OcH-
TOCHOT'O KOMIIOHEHTA IPOM30ILIO B IIEPBYIO OYEPEb M0 MPUYNHE COKPAIICHUS ITOITyJIs-
LIUH WIIXaHa, a yBeJIMYCHNE IUIAHKTOHHOTO KOMITOHEHTA — 3@ CYET BO3PACTaHUs MOITYJIs-
uu cura. Ecim Ha oo THMUYHBIX OeHTodaros (nmxaH U ycad) B 1928-1971 rr. npu-
xoaunock 77 % oT cymMMapHOTro motpebiieHnst 3000eHToca peidaMu, To B 1976-1991 1T
— Bcero okoiso 2 %. 3a To ke BpeMs Ao “(paKyIbTaTHBHBIX IMOTpeOHTENnel 3000€H-
TOCa — JeTpuTodara XpaMyJiH, INaHKTOHO(ara cura u 3Bpudara Kapacsi yBeIHIHIACH C
23 % no 98 %. D10 SBHIOCH NPUYMHON CHIDKEHHS 3()()EKTHBHOCTH MOTPEOICHUS 300-
6entoca ¢ 45% no 14%.
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B3AMMOOTHOIIEHHM S XUIIHKK (PBIBA) — )KEPTBA (300BEHTOC 1 300TUIAHKTOH) B YCJIOBUAX U3MEHEHUI

Ta6auna 4. Cpenuue 6uomacca (Bp), mpoxyxuus (Pp) u paruon psro
(Cr=CrserroctCrunanxront Crrerpur), @ TAKKE TOCTyNHAs pbloaM MpoayKims 3006eHToca (Pr)
B 03. CeBaH, BHIPXCHHBIC B YHCPreTHUECKNX eauHmmax (x«10"%)

Ton pBbI%il Bp Pp Cp Croerroc Chumamaon | Chaerpur Py CP%:W %
Vixan 56 22 220 207 13 0 0.2
Cur 23305 | 9322 61719 10332 51387 0 8.4
Xpamyrs | 5002 1500 37500 6250 0 31250 51

976- Vcau 12 4 40 38 0 2 <0.1

-1991 MKapacs 279 84 1260 630 466 164 123000 05
| T | oo | T | S T | e [
Vinxan 4450 | 1780 19790 | 18645 1145 0 53470(?(?0 345

a28- Cur 2065 826 5470 916 4554 0 17

1971 | Xpamyxs 3770 | 1131 28275 4712 0 23563 8.7
Vcau 94 28 280 272 0 8 05
Bee 10380 | 3765 53815 24545 5699 23571 454
PhiGbL +1045 | +737 +12336 +5703 +1325 +5419

IpurATO, YTO B OOBIYHBIX YCIOBHSX PhIOAMHU BElemaercs He Oomee 50% MMeIOIIeHCS B HAIMYHU MHUIIH
[20]. [TosToMy cTeneHp yTHIM3ALUK IPOAYKIMH 3000eHTOCa pribamu B 1928-1971 rr. (45%) npencrapisercst
BBICOKOI1.

Tpoguueckue e3aumoomnouwienus xXuwjHux (pvioa) — sncepmea (3000enmoc u
300N/1IGHKMON) 8 NEPUOO CHUIICEHU MPOPUUECKO20 YposHs 6odoemas 1978-1985 za.
Kak BumnO U3 Tab1. 5, mo cpaBHeHUro ¢ 1978 1. B 1981-1984 rT. mons motpebite-
HUS peI0aMH “9HCTON” MPOTYKIMU 3000€HTOCa BO3pocia B 3-4, a 300IUTAHKTOHA B 6-7
pa3. Bo BpeMeHH 3TO MpeaIecTBOBAaJIO MAaCCOBOW THMOENH CHUTOB, HAYaBIICHCS OCEHBIO
1983 r. u npoaosrkaBIIercs 10 BecHb! 1985 IT., 4To co Beeil 04eBUIHOCTHIO MOITBEPXK-
JaroT NpeAIECCTBOBABIIUMEC BBIBOJABI O TOM, YTO HepBOHpH‘IHHOﬁ MacCOBOI ruben cura
Obl1 HenocTaTtok kopMma [S5, 20]. Bo3HuKaBIIMe MPEIIONIOKEHNSI O MAaCCOBOM OTpaBJie-
HUH, 3aMOpe U T. Jl. HCOOOCHOBATENBHBI, TAK KaK MOrHOaJ TOJBKO CHUTI OIPE/IEICHHOTO
pa3mepa, MUTaBUIMKCS MPEUMYILIECTBEHHO TUIAHKTOHOM, & y OCTaJIbHBIX BHJIOB PBIO, HEC-
MOTpS Ha CHIDKEHHE YITUTaHHOCTH [6, 18], rubenu He HaOmoaaIoch.

Taﬁﬂ“ua 5. bruomacca (BP)a HIpoayKUHA (PP) U palnoH (CP:CP66H700+ CPﬂﬂaHKT0H+CPﬂCTDMT) pr6’
npoxnykuus 3006enToca (Pg) i 300mmanktona (Pyy), mocrymuas psi6am B 03. Cepan B [i«10"2

Ton Be Py Cp Chserroc | Crrramcron Chrerpr Pgin Py Pn gmeﬂrc = gpnf)anwlﬂ
1978 42 16 153 27 73 53 1271 245 1026 11 7
1979 46 18 162 28 84 50 1335 207 1128 14 7
1980 60 23 213 36 109 68 1210 126 1084 29 10
1981 61 23 209 35 113 61 320 87 233 40 48
1982 42 16 149 25 76 48 235 82 153 30 50
1983 47 18 165 28 86 53 259 80 179 35 48
1984 64 25 200 33 128 39 374 80 294 41 44
1985 48 19 158 26 92 40 521 95 426 27 22
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OCOBEHHOCTU AHATOMMYECKOM CTPYKTYPBI IOBET'OB
IJIAKYYEHU ®OPMbI MORUS ALBA L.

I'T. OTAHE30BA, M.M. I'PUT'OPSAH

HUnemumym 6omanuxu umenu A. Taxmaoocana HAH PA
marina-oganezova@rambler.ru

[Iponcxoxaenue mIaKy4Inx GopM MHOTHX BHJIOB APEBECHBIX MOPOJ T€HETHIECKH JeTep-
MHHHUPOBaHO. ['eoTponm3M 3TUX (OpM 00YyCIOBICH NEPECTPOHKON aHATOMHYECKOH CTPYKTYpPHI
noberoB. B oTnuune ot 0OBIUHBIX (OPM, Y HUX 3aMmemsiercs audpdepeHnnanus MeXxaHHIeCKIX
TKaHel Kak B 30HE KCHJIEMBI, TaK U B 30HE IEPUIMKIA, O0oJee TOro, aCHMMETPHSI PACIION0KEHHUS
MEXaHHYECKHX IEMEHTOB y IUaKydeit popmsr Morus alba mo cpaBHeHHI0 C HOPMOI 3HAYHTETBHO
BO3pacTaerT.

Morus alba — nraxyuas popma — acummempus oughpepenyuayuu cmpykmypol nobeza

UtLS pyny dwnwpniubph pwgnn dlbph dwanuduwpwunieintp npnpynud £ gBubnhynptu:
Uin aubph gbnupnwhgup  wwjdwuwdnpqwéd £ pujninubph - wuwwnndhwywl  Ywnnigdwéeh
dlLwithnfuniyniulGpny: b wwppGpneeintu unynpwlwu adlh, prEUh uwhwnwy (wgnn dwh Unuin
UGhuwuhywywu hjncujwédpubph wnwpwgnidl wybih nwunwn b pupwunwd pupibdh W wGphghyih
hwwndwdéubpnd: Pwgh wyn  JGhuwuhywywl wnwpptph wuhwdwswhnieniup jwgnn prbunt Unn
JGséwunid E:

Morus alba — jwgnn 8l — pudnLnp tnwppEpwydwl wuhwdwswhnipnlu

The origin of weeping forms of many tree species is genetically identified. Geotropism of
their grow form is stipulated by restructuring of the shoots anatomy. In this case cambium and
pericycle activity is less: number and quality of the mechanical tissues, especially in xylem, were
decreased. Furthermore — the asymmetric arrangement of mechanical components in weeping form
of Morus alba was increased.

Morus alba — weeping form — asymmetry of shoot structure differentiation

B AeKOpaTHBHOM CaJOBOJCTBE IIMPOKO HCIOIB3YIOTCS MOP(OIOrHYECKHe Ba-
puarmu BuoB. OJHON U3 HUX SBISACTCS TUIAKy4as GopMa, TOBOJBHO PaCIpOCTpAHEHHAS
y LENOro psifa IPeBECHBIX, CPEM KOTOPHIX M LIenkoBuia Oemas — Morus alba L. 13-
BECTHBI pabOThI MO MPOUCXOKICHHIO MIAKYYUX (OPM, B YACTHOCTH, Y IETKOBHIIBL. Ha-
npumep, Reches S. & al. [7] obnapyxumi y rmiaky4ux (popM HMIETKOBHIBI ACHMMETPHY-
HOE paclpejeieHHe TOPMOHOB B Ipejenax KpoHel. B pabore Yamanouchi & al. [8]
BBIBJICHA T'CHETUYECKash OCHOBA W3MCHEHHs HAaIpaBJCHHs POCTa MOOEroB — “IUiaKy-
4eCTh” KOAMPYETCS OJHUM PELECCHBHBIM TIeHOM. M3BECTEH TarKe ONBIT W3MECHEHUS
OpHEHTAIUH POCTa MIOOEroB SOJIOHU M TOMOJSI 32 CYET MEXaHHYIECKOTO BO3ACHCTBUS Ha
pactenus [5]. [lpumepoM Takoro BO3IEHCTBHSA ABISAIOTCA U “O0HCAW”.

33



I'T. OTAHE3OBA, M.M. 'PUTOPSH

BHeniHue U3MEHEHHsI TaKOrO POJa JOJDKHBI OTPaXKaThCsi HA BHYTPEHHEU CTPYK-
Type pactenus. Harueil 3agaueil siBisieTcs BEISBICHHE TeX U3MECHEHHH B aHATOMHYECKOM
CTPYKType moberoBoit cucteMbl Morus alba, koTopele MOSABISAIOTCS Y TUIAKy4Yei GopMEl
10 CPaBHEHUIO C TOOeTaMy JIepeBbEB OOBIYHOTO raduTyca.

Mamepuan u memoouka. MatepuaioM Hccle0BaHAS ObIM HOpMadbHAas W INIaKydas
(OPMBI JKEHCKUX 0co0el IEeTKOBUIEI U3 KOJUIEKIMK OoTaHMdeckoro caga MHcTUTyTa GOTaHUKH
nmeHn A. Taxtamksaa HAH PA.

Kpona Morus alba ¢opmupyercss u3 CHCTEMbl CHMIOIHAIBHO CMEHSIOIIUX APYT Apyra
BETBEH, KOTOPBIE MOTYT MOHOIIOJJMAJIHO HApacTaTh B TEUCHHUE HECKOJIBKUX JIET, 00pa3ys CKeleT-
Hble ocu aepeBa. O6bryno 1 mnu 2 (3) ocu 3aHUMAIOT JIUAUPYIOLIEe MMOJOKEHUE, OIpeaesisis Gop-
My KPOHBI LIENKOBHUIIBI. OTBETBICHUS OT BETOK IEPBOr0 MOPSAKA MOTYT Pa3BUBAThCS KaK B TOPH-
30HTAJIFHOM, TaK W BEPTUKAILHOM HaNpaBlIeHUSIX. [IpOCTpaHCTBO MeXIy HUMH 3aIlOIHISTCS MHO-
TOYHCIIEHHBIMH TT0OeraMu oborameHus 2-4 1 qanee MOpsIIKOB.

B Apmenun mrakydast ¢opma IIETKOBHIBI — pe3yJIbTaT NMPUBHBKU ILTAKyded (GOpPMBI K
CTBOJIOBOH 4YacTH JiepeBbeB OOBIYHOTO raburyca. OT OCHOBAHHWS NPUBOS Pa3BHBAIOTCS MOHOIIO-
JMAJIBHO HapacTalolie Te0TPOHbIe Nobern (KUpoBbIe). B mepBblil rox pa3BUTHS OHU HE BETBST-
cs1. B mocnenyrommue rogapl OT HUX OTBETBIIIOTCS ITOOETH 00OTaIleHHs, Y KOTOPBIX COYETArOTCS
MOHOMOANATBHBIN U CUMITOMANBHBIN TUIIBI POCTA.

Pabota cocTosina W3 OBYX 3TaloB — W3YYEHMS COCTaBa IMOYECK (MOYCYHBIA aHAIHM3) U
AHATOMHYIECKOH CTPYKTYphI m0o0eroB. [TodyedHsIii aHanmN3 MpeACTaBIseT COOOH HM3ydeHHE KOJH-
9YeCcTBa M THIA OYCUHBIX YEUIyH X0 TOUYKU pocTa modera, CpaBHEHHUE MOy IeHHBIX JAHHBIX y MIeN-
KOBHIIBI HOPMAJIBHOTO TabUTyca ¢ TAKOBBIMH Y IUIaKydel opmbl. COOp MOYeK MPOBOAMICS B Map-
Te 2016 rona.

V nepeBbeB ¢ OOBIYHBIM rabUTYCOM aHATOMHYECKH HM3yYaIHCh AllMKAIBHBIE YYaCTKU OJI-
HOJIETHUX POCTOBBIX MOOEroB M MOOEroB o0OraIieHus NepBoOro mopsaka. Y NepeBbeB IUTaKydei
(OpMBI U3yYaIUCh alMKaIbHBIE YYaCTKH OJHO- U JBYJIETHHX POCTOBBIX (KHPOBBIX) MOOETOB, Ta-
KM€ XK€ yYacTKU y OJHOJIETHHX M0oOeroB oborameHus mepsoro nopsaka. Coop obpasioB ¢ ne-
peBBEB 0OBIYHOTO rabuTyca MmpoBoAmiIcs 7 ampens u 26 aprycta 2016 rona, s miakydeid GopMel
— B T€ K€ CPOKH U JIUIIb IS OJHOJETHHX KUPOBEIX mo0eroB — 10 utoist 2016 roga. [Ipumensitacy
oOBbIYHAsT METOJMKA CPAaBHHUTEIHHO-aHATOMUYECKHX HCCIIEAOBAaHUH C IMOMOIIBI0 MHKPOCKOIA
Olimpus. ®ororpaduu BeINOIHEHB! HA MUKpockone Medisar.

Pezynomamut u oocysycoenue. Iloueunnlii ananus. [louku gepeBbeB HOPMAIBHO-
ro rabuTyca COCTOST U3 2-3 KECTKHUX, MMTMEHTHPOBAHHBIX YEIIyH, 32 KOTOPBIMH CIIEIY-
eT 2-3 3auaTka JHMCTa, MEXIY KOTOPBIMH Pa3BHUBAIOTCS MPO3payHble TOHKHE YCUIyH
(ObicTpO Omanaronyie MPHIKNCTHUKM). 32 HUMH pacloiaraeTcs Touka pocTa mobdera.
IMouka nmakyueit hopmbl comepkut 10 10 KeCTKUX YellyeK ¢ MOCTENEeHHO yMEHbIar0-
LIMMUCS pa3MepaMu, TIociie KOTOPBIX cpa3y CleAyeT Touka pocrta nodera. Takum oOpa-
30M, TI0YKa IIaKydeil Gopmbl Oosee 3amuineHa OT BHEUIHEH Cpelbl, YeM MOoYKa oObId-
HOW (popMBI HIETKOBUIBL. DTO O3HAYACT, YTO IUIaKy4yre Gopmbl chopMUpOBaIHCh B 00-
JIee CIIOKHBIX HKOJIOTHYECKUX YCIOBHUSAX, YeM OOBIYHAS INEIKOBUIA Oelast, COBPEMEH-
HBII apeaj KOTOPOH OXBATBIBACT TEINIOYMEPEHHBIC 00macTn Asnu. Cunraercs, 9To mep-
BOHAYaJIbHBIM apeal BUJla OXBaThIBaJl cpeHui nosc rop Bocrounoro Kuras. Ho ato ne-
PEBO KYJIBTUBUPYETCS C OUYCHB IPEBHUX BPEMEH, UYTO IIPUBEIIO K PE3KOMY pacipocTpaHe-
HUIO BU/Ia U €r0 BCTPAUBAHMIO B ECTECTBEHHBIE PAaCTUTEILHBIE COO0IIecTBa ropaszo 6o-
Jiee IUPOKOIl obsmactu. MoxeT ObITh, UMEHHO 0OJiee YKECTKHE YCIOBHSI CPEIbl CTaIH
MPUYUHON MyTalluy, MPUBEIIIICH K IIaKy4e# Gopme pocra.

Crpykrypa noderos Morus alba oobruynoro radurtyca. Becennmii coop. Dnu-
JiepMa anuKalibHoro yuyacrtka (1 y3enm) opHoseTHero no0era Ha MOMEPEYHOM Cpe3e Coc-
TaBJICHA HEOOJBIIMMU, CIICTKA PATUALHO BHITSIHYTHIMH KJICTKAMHU SIHICPMBI C COJIEP-
KHUMBIM. KIIeTOUHBIC CTEHKH 3MHICPMBI, 0COOCHHO HAPYKHOW, HEMHOT'O YTOJIICHBI, KYy-
THKYJIa TOHKAs, Pa3BUTHI POCTHIC OJTHOKIICTOYHBIC BOIOCKH. [lox snumepmoit pacmoiro-
JKEHBI 5 CIIOEB OKPYTJIBIX B KOHTYPE KJICTOK C HE3HAUYUTEIHHBIM YTOJIIICHHEM CTECHOK,
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3aIIOJIHEHHBIX COMCPKUMBIM. 3aTeM CIEAYIOT eme ~4-5 ciI0eB MOPQOIOTHIECKH CXO-
HBIX KJIETOK, IPaKTHYECKU JHIICHHBIX cojepskumoro. KopoBas mapenxuma 0ojiee TOH-
KOCTeHHasi, cocTaBieHa 3-4 crnosimu. CTena COMKHYTas, BOJIOKHA Jyba 00pa3yroT CKOII-
neHusd Hag (II09MOM, Y HUX cI1a00yTOJIIEHHbIEe KIETOYHbIe CTeHKH. Cpein KIEeTOK KOPbI
U (GII03MBI BCTPEYAIOTCA MPOCThIE OJHOKIETOYHBbIE MJIEYHHKH. B kcuieme chopmupo-
BaHbl BTOPUYHBIE U IEPBUYHBIE NIPOBOJANINE 3JIEMEHTHI, PACIOIOKEHHbIe 10 2-3(4) B
psnel. IHOTIa pABl CMBIKAIOTCS B TPYIIBL. BOKpYT MpoBOISIINX 3JIEMEHTOB pacHoio-
YKEHa Ba3MLIEHTPUYECKas JIPEeBECHAs MTapEHXUMa, MEX/y IPYIIaMH IIPOBOJISIINX KIETOK
— MeXaHUuYecKasl TKaHb ¢ HE3HAUYUTEIbHBIM JINTHU(PHUIIMPOBAHHBIM yTOJIIEHUEM KIIETOU-
HBIX cTeHOK. JIyun He copmupoBanbl. OTMEUESHBI JEJICHUS B TIEPUMENTYUIIPHON 30HE.
CrnenyeT 3aMeTUTh HEKOTOPYIO aCHMMETPHIO B An(depeHInanuy KcuieMsl (puc.la, 0).
CepareBrHa COCTaBICHa TOHKOCTEHHON KPYITHOKJIETOYHON apeHXUMOH.

Puc. 1a. Hopma. Becna. AnukaibpHas Puc. 16. ®parmenT npenapara
4acTh 1-netHero mobera, x40. Ha puc.la. x100.

Ha TaHreHTan bHOM Cpese BBIABICHO, YTO NEpBbIe cyOsnuaepMaibHble 4-5 cioeB
— (opMmupyromascs macTHHYaTas KojuieHxuMa. [locienyromue cion — BOJIOKHA HeEpH-
mukia. IIpoBoasiue 51eMeHThl KCHIEMbI IPEACTABICHbl WICHUKAMHU COCYAOB C MPOC-
TBIMH TTep(GOpalsIMU Ha IONEPEUHbIX CTEHKAX, OUepeJHON MOPOBOCTHIO OOKOBBIX CTe-
HOK M TPaxeuiaMH C JOBOJBHO IJIMHHBIMH KOHYMKAMHU M CIHPAJBHBIM YTOJIICHHEM
cTeHoK. [IpoTokcuiiema — TpaxenJaMu ¢ KOJb4YaThiM YTOJIIIEHHEM CTeHOK. J[iuHa 4ie-
HUKOB COCYJIOB BapbHpyeT B mpezaenax 0,25-0,4 mM, muamerp — 105-225 p. Juamerp
Tpaxeun — 25-60 pu 5-10 p.

JleTHmii cdop. DnmaepMa oka coXpaHseTcs, Mo Hel popMupyercs 3 —ciolHas
nepuziepma, chopMHpOBaHbl YeueBHUKH. KIIeTKN KOJUICHXMMBI TEPSIOT COIEPKUMOE, Ha
TpaHuLe KOJJICHXUMBI CPEAN KIETOK HEePUIMKIA MOSBIISIOTCS KISTKU CKIEPEUJ C TOJIC-
TBIMH, HOPUCTHIMH, JIUTHU(HITUPOBAHHBIMU CTeHKaMu. Ho OHM He 00pa3yloT CIUIOIIHO-
'O KOJIbIIa — OOJBIIAs YaCTh MaKpOCKJIEPEH ] CKOHILIGHTPHPOBaHa C TOH CTOPOHBI, IIe 3a-
MeTHO Ooiyiee akTHBHas Au(epeHIranysi KCUIeMbl, B OCTaJbHOW YacTh modera 3Tv
KJIETKU MPHUCYTCTBYIOT (hparMeHTamu (puc. 2).

Puc. 2. Hopma. Jleto. AnnkanbHas yacThb 1-netHero mobera, x40.
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Bo3moxHO, 3TO pe3ynbrar TpaHcopManuu NEpUIHKIA, OCTAIbHBIE KIETKH
TIEpUILIUKIIa MAJIO MCHAIOTCH. Cpe):[I/I KJIETOK 3TOM YacTHu KOPBI MTOABJIAIOTCA I/II[I/IO6J'IaCTI)I
C IPU3MATHYECKUMH KPHCTAJUIAMH U COXPAHSFOTCS KJIETKH C Py3aMU KPUCTAIUIOB Kallb-
must. [locnennue ects U cpeny KieTok (uosMbl. KiieTouHble CTeHKH BOJIOKOH Jry0a 3Ha-
YUTENFHO YTONIIAIOTCA. B KcHieMe NMpakTHYecKH 3aBeplieH Ipolecc (GpopMHpOBaHMS
TOIUYHOro cios. [IpoBOAsIIME 2JIEMEHTH T JKe, YTO B BeCCHHHH mepuon. IIpocBeTs
COCYZIOB PAcIIoaraloTcsl psiiaMy, WHOT/AA TPYIIIIaMH WM OJMHOYHBIC, TUAMETP CaMBIX
KPYITHBIX COCYJIOB TaKOH JKe, KaK B Havalle BereTaluy, IpeBecHas MapeHXMMa Ba3UIICHT-
pudeckasi, OOJbIIas YacTh MEXaHUYECKOI TKaHU IpeICTaBlIeHa BOJIOKHAME JTHOpudOp-
Ma, €CTh BOJIOKHHCTBIEC TPaXeHIbl, JIy4d OJHOPSIHbIE, BBICOKHE. ACUMMETpHs B audde-
pEHIMAUK 3JIEMEHTOB KCHIeMbl coxpaHsercs. CeplIlieBHHA U3 TOHKOCTEHHBIX, KpPyII-
HBIX KJIeTOK. TakuMm 0o0pa3oM, OCHOBHBIE N3MEHEHHS 110 CPABHEHHIO C BECEHHUM COOPOM
3aTparuBaiOT CTPYKTYpy KOpBI. B KcHiieMe pe3Ko YBEIMUMBAETCSl KOJUYECTBO KIIETOK
MEXaHUYECKUX TKaHEM.

CrpykTypa mo0eroB 00OrameHus JISTHETO cOopa OTIIMYAeTCsl OT TAKOBOW Yy IIO-
0eroB 1epBoro NopsaKa. Y HUX HET CJIOS MaKpOCKJIEpPEn 1, BOJIOKHA JIy0a ¢ CHIIBHO yTOJI-
IIEHHBIMH KJIETOYHBIMH CTEHKaMH, HO OYeHb ManouucieHHble. [llupuHa kak ¢uosmel,
TaK U KCHJIEMbl IPHMEPHO B JBa pa3a Ooiblue, yeM y 1oberoB 1 mopsaka, MupuHa y-
yeid BapuabenbHas — oT 1- 10 2-3-4-psAaHbIX.

CTpyKTypa KMpPOBBIX no0eroB miaky4eii gopmor Morus alba. Ha o6paznax
BeceHHero cOopa B obmacTtu 1 y3ma mobera CTpyKTYPHBIX OTIUYUI OT TaKOBBIX Y pacre-
HUI 0OBIYHOTO TabUTyca MpaKkTUIeCKH HeT. Tonbko B paiioHe 4-5 y35I0B OTMEYEHO pac-
IIMPEHUE NTPOMEKYTKA MEXKYy IIPOBOAAILMMY IIy4YKaMH, 3aI0JHAEMOr0 MIApEHXUMOMH, TO
€CTh HEKOTOpas 3ajepkka B nuddepeHanuy kamous. Acummerpun auddepeHiuanum
KCHJIEMBI 3J1eCh HAMHOT'O 3aMETHEe, YeM y 1mo0eroB HopMbl (puc. 3). B moberax oborariie-
HUSI Tulakyded Gopmsel 1-ro ronma Bererauuu.B paifoHe 1-2 u 5 y37oB C Iuiogamu OT-
MeueHO cienylomee. B kieTkax amuaepMbl NPUCYTCTBYIOT KPHCTaJUIBI POMOOBHIHON
(OPMBI, YHCIIO CIIOEB KOJJICHXUMBI U TIEPUIMKIIa HEMHOTO 0OJIbIIE, YeM B )KUPOBOM I10-
Oere. Bonokna sry0a ¢ HE3HAUNTEIBHBIM, HO 3aMETHBIM YTOJIIEHUEM KIETOYHBIX CTe-
Hok. To ecth, B moberax “oboramenus” mporecc AU PepeHraiyi IPOBOIIIINX TKa-
HEH NpoTeKaeT HEMHOTO MHTEHCHBHEE, YEM B JKUPOBOM Tobere.

Puc. 3. Hopma. BecHa. AnukanbsHas yacth 1-netnero nooera, x40.

JleTnuii c6op. OTnMYHUTENBHON OCOOEHHOCTBIO ITHX O0OpPa3lOB OT TAaKOBHIX Y
pacTeHuii ¢ HOpMaJbHBIM T'a0UTYCOM SIBISIETCS: . OTCYTCTBHE NEPHICPMBI; 2. MOITHOE
OTCYTCTBHE MaKpOCKJIEpeH] B Kope 1mobera; 3. acCHMMETpHsI KCHIIEMBbI CTAaHOBHTCS €IIe
OoJiee BBIPaKEHHOH, YeM B BECEHHEM cOOpe — TOJBKO TPH YYacTKa KCHJIEMbI BBHIJEIS-
I0TCSI CBOMM HOPMAJIBHBIM Pa3BUTHEM, OoJiee MM MEHEee 3HAaUNMBIM YUCIoM IuddepeH-
[IMPOBAHHBIX KJIETOK; B OCTAJIFHOM YaCTH CTEJIbl LIMPHHA IPEBECHHBI MHOTO yXKe, YHCIIO
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nudhepeHIIMPOBaHHBIX COCYIOB M IPYIUX TKaHEH NPeBECHHBI 3HAYNTEIEHO MEHBIIE —
He Oosee 2-3 3IeMEHTOB C JIUTHU(UKAIMEH KICTOUHBIX CTEHOK. OTMEUEHO TaKKe IOsIB-
neHue eme 1-2 cocyqoB, HO OHM OCTAalOTCSl TOHKOCTEHHBIMH, C IEJUTIONO3HBIMH KJIETOU-
HBIMU CTeHKamHu (puc.4 a,0).

Puc. 4a. dopma. Jlero. AnukanbHas Puc. 46. ®parment mnpenapara
yacTh 1-netHero modera, x40. Ha puc. 4a., x100.

WHTEpecHO OTMETHTH, YTO MaKpOCKIIEpEH bl B KOpe 0OHapy»XeHBI B moderax Ia-
Kydeil ¢opMbl TOIBKO Ha BTOpOH Ton Beretanuu. IIpy 3TOM OHH He 00pa3yloT Hempe-
PBIBHOTO KOJIBIIA, MOSBILIFOTCSI TOIBKO B YacTH KOPBI Mo0Oera, MOBTOPSAsS HEpPaBHOMEp-
HOCTH Pa3BUTHA KCHIJIEMBbI, KOTOPas TaKXKe coxpansercs (puc. 5).

Puc. 5. ®opma. Becna cienyromero roga. AnukanabHast 4acTh mooera, x40.

Takum oOpazom, st )KUPOBBIX (POCTOBBIX) MMOOETOB IUIakyueit popmer Morus
alba, B ormuume ot pactenHuil 00bIYHON HOPMBI, XaPAKTEPHO 3HAYUTEIBHOE yCHICHHE
acMMMeTpHHu Tpoliecca AudpepeHIauy MPOU3BOAHBIX 00pa30BaTENbHOIO KOJbLA. A
HMMEHHO, B HOPME K KOHILy TIEpBOTO T'0/ia BEreTalluy MepUIMKI HAYMHACT POU3BOIUTH
MAaKpOCKJIepeuipl, y IUIAKy4YuX (OpM 3TOr0 Mepuoja MaKpOCKIEPEUAbl OTCYTCTBYIOT.
AcuMMeTpHs B AEATEILHOCTH KaMOUs y IiaKy4deil (opMbl O4eHb 3HaUMMasi [0 CpaBHe-
HUIO C HEIUIAaKyYHMHU (JOpMaMH IIEIKOBHIBI. BeposaTHO, 3TO U ecTh npudnHa (GOpMHUPO-
BaHMS Te0TPONM3Ma (IUTaKy4eCTH) POCTOBBIX OOETOB pacTeHHUS IIETKOBUIIBI OCIION.

I'eoTponm3M pocTOBBIX TOOETOB IIEPBOTO I'ojia BETeTalllH, ONPEIEIISIONNN “rta-
Ky4unii” TaOWTyC HICTKOBHUIEI OO, SBISETCS Pe3yIbTaTOM YCHIICHHUS XapaKTepHOH
JUIS IIETIKOBHIBI aCHMMETPUH MPOLeccoB AuddepeHIray IPOu3BOAHbIX 00pa3oBa-
TEJILHOTO KOJIblIa — MEPUIMKIa 1 kKamOus. TepMuH “o0pazoBaTesibHOE KOJIBLO™ MPEAsIo-
xeH bapanenkum [1, 2]. IM 0003Ha4eHO KOJIBIIO MEPHUCTEMBI, PACTIOIOKEHHOE O3 KO-
Hyca HapacTaHus rnodera MexIy KOpOi M CepALEBHHOMH, IeNeHHs B KOTOPOM IIPOUCXO-
JISIT 0COOEHHO MHTEHCHBHO M JIAIOT HAYAJIO0 B IEHTPAIBLHOM YacTH KOJIbLa — IIPOKaMOuIo,
1o nepudeprn — NEPULUKITY U MEPUMETYJUISIPHON 30HE. AKTUBHBIE JICNICHHs B repude-
PHUYECKHX y4acTKaX KOJbLla OTMEUEHBI HE Y BCEX TAKCOHOB.
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SBneHus HapymIeHWH WIM WHAYe aTUIHYHBIX MporeccoB auddepeHnuanmm oo-
Pa30BaTEIBHOTO KOJIbIIa OOBIYHEI ISl pACTEHUH ¢ )KM3HEHHOU dopmoit mmaH [4]. [Tyuko-
BOCTh CTeJIbl OJIHOJISTHUX TOOErOB JPEBECHBIX PojoB Oapbapucossix (Berberis, Maho-
nia, Nandina), koTopast HHTEpIIPETHPOBATIACEH KaK PE3YJIBTAT MMPOUCXOXKICHHS OT TPaBsi-
HHUCTHIX TPenKoB [6], 00BscHAETCS (PeHOMEHOM CHIDKEHHUS aKTUBHOCTH JEJICHUH B KaM-
OuanpHOI 30HE IPH, HA0OOPOT, aKTUBHOM JICTICHUH B 30HE NMEPUIMKIIA U B IIEPUMETYIT-
nspuoit 3oue [3]. Ho, B oTiinuue oT miakydei popMbl MIETKOBHUIIB, Y OapOapuca U Ipy-
T'HX JPEBECHBIX POJIOB ATOT0 CEMENCTBa B 30HE MEPUIIMKIA (POPMUPYETCS] MOLITHOE, MHO-
TOCIIOWHOE KOJIBIIO IUIACTHHYATON KOJUICHXMMBI, YTO WCKIIIOYaeT (OPMUPOBAHUE ILIa-
Ky4YeCTH Y BHJIOB 3TOTO poJa.

Oco0eHHOCTh CTPYKTYpPHI MOOETOB IUTaKydel OPMBI IEIKOBUIIBI, BIIOJIHE BEpPO-
STHO, CBsI3aHAa C aCUMMETpHEH paclpeleJIieHUs TOPMOHOB B To0erax, 0OHapy>KeHHBIX
Reches S. & al. [7], uTo B cBOO Ouepenb SBISETCS Pe3yIbTATOM FOMO3UTOTHOTO COCTOSI-
HUSI PELIECCUBHOTO T'eHa, IIPUCYTCTBYIONIETO B TEHOTUIIE BU/IA, TO €CTh SIBIISIETCS TCHETH-
YEeCKH JeTePMUHHUPOBAHHEIM [8].

Hccnedosanue evinoaneno npu gunancosoi nodoepicke I’ KH MOH 6 pamkax nayurou
npoepammol 15T-1F325 “Dronoeo-6uonocuueckue acnekmol OYyeHKU 0eKOPAMUGHOCU
OPEBEeCHbIX U UCTIONb30BAHUSL UX 8 O3eAeHeHUl .
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HccnenoBansl O61onoro-Mopdonornyeckue 0COOSHHOCTH HEKOTOPBIX BHIOB PacTEHMI
IICaMMO- U FI/I]'[COd)I/ITHBIX IIyCTBIHb ApMeHHH, BKJIFOUCHHBIX B Kpacx—[y}o KHUTY PA, B TOM 4YHCJIC
sunos-3aqudukaropos Calligonum polygonoides, Astragalus paradoxus, Salsola cana, S. tomen-
tosa. BeusBieH psn NPU3HAKOB aJAaNTUBHOW CIELMANIM3ALUM HM3YUYEHHBIX BHAOB K 3KCTpe-
MaJIbHBIM YCJIOBUSM HNPOU3PACTAHUSA. HpI/IBOI[I/ITCSI aHHOTHpOBaHHLIﬁ CIIUCOK ITyCTBIHHBIX BUJOB
pacTeHuid, TpOUIeIINX anpoOaNnio Ha KyIbTUBHpOBaHNe B EpeBaHCKOM O0TaHHYECKOM cafy, a
TaKK€ HEKOTOPBLIC pEKOMEHAAIUN JIJIS1 UX BbIpallluBaHUs B ex SitU YCIIOBUSAX.

Buonozo-mopgonocuuexue ocobennocmu — peoxkue u uciezaiowue 6Udbl — NCAMMODUMblL —
euncogumor —Apapamckas pagnuna

Gwnwgnngt BU Iwjwuwnwlh Ywpdhp gpenud gpwtgdwd npnp wuwdn- W ghwundhn pni-
uwwnbuwyubph  YEuuwdnpdninghwywt  wnwudUwhwwnynientubpp, wyn YNl Enhdhywnnp
ntuwyutpp' Calligonum polygonoides, Astragalus paradoxus, Salsola cana, S. tomentosa: Liwpw-
anyt BU Uh 2wpp hwnywuhutp, wpunwhwjnnd Gu niuncdbwuhpywé inbuwyubph hwpdwpynnw-
Jwuntejntp wédwu Epunpblw) wwjdwuubphu: RGpdnd B Spllwth Anluwpwlwywl wjgned
Bwyywé Ut thnpéwpyywéd wuwwwnwihu pniuwntuwyutph gnigwy W npn2 wnwwpynipyniuutn
Upwlg ex situ wwjdwlutpnid wakgudwl hwdwn:

YtLuw-Unpdninghwlywl wnwldlwhwinynipintlubn — hwqyuwaqnin b wuhtunwgnn inbuwlubn —
wuwdndhinlbn, ghyundhinbn — Upwpwwnywl hwppwywin

The biological and morphological features of sandy and gypsy desert plant species of
Armenia, included in the Red Book of the RA, as well as edificators Calligonum polygonoides,
Astragalus paradoxus, Salsola cana, S. tomentosa were investigated. Some adaptive features of
growing in extreme conditions have been revealed for the studied species. An annotated list of
desert plant species, approbated for cultivation in the Yerevan Botanical Garden, as well as some
recommendations for their cultivation in ex situ conditions are given.

Biomorphological features — rare and endangered species — psammophytes —
gypsophytes — Ararat valley

BonbIIMHCTBO HYXIAIOMKXCS B OXpaHe MPUPOAHBIX KOCHCTEM APMEHUH HaXo-
JATCA B ITyCTBIHHOW WM TOJYIYCTBIHHON 30HE ApapaTcKoil paBHUHBL. 3/1€Ch 3apeTUCTPU-
poBaHO HawOOJIbIIIEE YHCIIO PENKUX M MCUE3AIOINUX BHIOB pacteHuid (157), BKIOUYEH-
HbIX B Kpachyto kaury PA [10]. OgHako MHOTHE U3 HUX BCTpPEYarOTCs JHIIb Ha HEOOIIb-
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muX (parMeHTax C €CTECTBEHHOH PAaCTHTENBHOCTBIO, HE ITOJBEPIUICHCS aHTPOIOTEH-
HOMY BO3JICHCTBHIO, ¥ IPEACTABIICHBI HOMYIIALMSIMA C HU3KOH YHCIEHHOCTHIO.

MakcrmanbHOE KOIMYECTBO PEAKHUX M MCUE3AI0IINX BHIOB BCTPEUAETCs B COCTa-
B€ IICaMMO(HIBHBIX COOOIIECTB, (POPMHUPYIOUIIXCS Ha aJUTIOBHANBHBIX MEcKax Apapart-
CKOW paBHMHBI. B pacTHTENbHOM MOKPOBE MECUYAHBIX IYCTHIHb HaHOOJIEE XapaKTEPHBI
Calligonum polygonoides, Achillea tenuifolia, Aristida plumosa, Astragalus paradoxus,
Allium materculae, Bellevalia glauca, Ceratocarpus arenarius, Euphorbia marschallia-
na, Oligochaeta divaricata, Verbascum suvorovianum, Koelpinia linearis, Kochia prost-
rata, Noaea mucronata u HekoTopble Apyrue. BecTpeuarores: rpynimpoBKH, 00pa3oBaH-
ubie Seidlitsia florida, ouens mMuoro 3demepos. Ha Tepputopun 3akasuuka “I'opoBaH-
CKHe mecKu” ¢ moMuHHpoBaHueM uky3ryHa Calligonum polygonoides 3apeructpuposa-
HO 159 BHIIOB cocyaucThiX pacTeHud u3 125 pomoB u 39 cemeilcTB, YTO COCTaBIsET
35,2 % oT pa3HO0Opa3us IMyCTEIHHOM M TIOJTyITyCTBIHHOW (topsl ApMeHuH [4, 6].

Hawnbonee TunmmiHble y4acTKN THIICOQMITGHON MyCTBIHA BCTPEYAIOTCSI HA OKPYTIIBIX
TJIMHUCTO-IIEOHMCTHIX, ECTPOLBETHBIX XOJIMaX M MPEATrOPHBIX CKJIOHAX MEXIy C. 30Ba-
IIEH ¥ ¢. ApeBIIaT, K BOCTOKY OT ApTaiara, MexIy ApramaroM U Bey, B OKpecTHOCTAX
c. Ypuanzop. @opmanusi KcepoMOp(HBIX TUIICOMHUTOB OYEHb W3PEKEHA, HOCUT ITyCThIH-
HBII XapakTep U COCTOUT IVIABHBIM 00pa3oM M3 TMIICOPUIBHBIX MOIYKYCTAPHUKOB H MHO-
TOJIETHUKOB. 371eCh YacTo BcTpevarotcst Buabl Salsola, Zygophyllum u Gypsophylla ¢ ms-
CHCTBIMH JIUCTBSIMH, CKIIEpOdHIIbHBIE KeepoduThl u3 pogos Jauberia, Cousinia, Acantho-
phyllum, xenesucteie kcepodutsl u3 pomos Haplophyllum, Cleome, pactenust ¢ coneBbi-
JETISIOIUMU JIMCThAME U3 po1oB Reamuria, Limonium u npyrue [7].

Bronorus peakux M McUe3aromux BUIOB PaCTeHUI ApapaTcKoi paBHUHBI U3yde-
Ha HEOCTaTOYHO KaK B MPHUPOAHBIX, TaK M B €X SitU ycioBusx. LleHHBIM MaTepuanom
JUISL IPOBEJICHUS I€TAIbHBIX OOTAHMYECKHUX MCCIIEAO0BaHUi B obnactu 6brnomopgoiorny,
9KOJIOTMH, CUCTEMATHKH U JUIs cOopa HayYHOH MH(OPMAIH, HEOOXO MO JJIsl BOCCTa-
HOBJICHHS PSIKUX M MCYC3AIONINX BUAOB M SKOCHCTEM, SIBIBIFOTCS €X SitU KOJUIeKINH JKu-
BBIX PACTECHHI, co3/laBacMble B OOTaHMYECKMX cafax. B Hacrosmiee Bpems ynensercs
00JIpIIOC BHUMAHUE BOMPOCAM COXPAHCHHS PACTUTENBHOTO pa3HOoOpasus B €X Situ yc-
JIOBHSAX, CO3JAI0OTCA TOKYMEHTHPOBAaHHBIE KOJUICKIIUY KHUBBIX PACTeHUI U pa3pabaTriBa-
FOTCSL METOJIBI MX BBIPAILIMBAHUS B HCKYCCTBEHHO BOCCO3/IaBAEMBIX MOJIEIISIX PACTUTEINb-
HBIX c0o00IecTB [5, 9].

Mopnenu Haubosee XapakTepHBIX PACTUTENbHBIX (opManii ApMEHHHN MPEACTaB-
JICHBI Ha 3KCIIO3UIIMOHHOM yuacTke “@iopa u pacTuTenbHOcTh ApMmenun” EpeBanckoro
00TaHMYECKOTO CaJla, CO3aHHOM I10 MHUIMATHBE BBLIAIOIIMXCS apMSHCKUX OOTaHUKOB
Maraksbsina, Axepaosa, Mup3oeBoit [2]. Llenpio co3ganusi KOJUIEKIUH U MOAEIMPOBA-
HUsSL (PUTOIIEHO30B SIBIAETCS JEMOHCTpANUs, U3YUYC€HHE M COXPAaHEHHWE PacTUTEIHHOTO
pasHooOpasus Apmenni [1, 8]. [IcammodunbHbIe ¥ THIICO(UIBHBIE TyCTHIHA 3aHUMAIOT
HeOombIIyI0 IIomans B ApMernn. OnHaKo, MPUHUMAs BO BHUMAaHHE WX OPUTHWHAIb-
HOCTB M (PIIOPHCTHYECKYIO HACBHIIIEHHOCTH, HA y4acTke “@Diopa M pacTUTENFHOCTh Ap-
MeHuH" OBLIH CO3/IaHbI OT/ICIBHBIC KypTHHBI “@Diopa meckoB” u “@Dnopa rammans:” [2].

Mamepuan u memoouka. ViccnenoBansl GHOIOro-MopdoJIOTHUECKHE OCOOEHHOCTH
HEKOTOPBIX BUJIOB IICAMMO- U TUICO(UTHBIX MyCTHIHb APMEHNH, BKIIOYEHHBIX B KpacHyio kHHUTY
PA [10], B Tom uncie BumoB-3aupukaTopoB aanHbix (opmaumii: Calligonum polygonoides L.,
Astragalus paradoxus Bunge, Salsola cana K. Koch, S. tomentosa (Mog.) Spach. Marepuanom
JUTSL ICCTISZIOBAHUS TIOCITY KUIIM PACTEHHsI, TPOU3PACTAIOIIIE B IPUPOHBIX MOMYISIIMAX HA TEPPH-
TOpUH 3aKa3HuKa “['opoBaHCKHE MECKH’, B OKPECTHOCTSAX Cell. 30BalleH o0iacTu Apapar U B €X
situ ycioBusx Ha ydyactke “@Iopa U pacTUTENIbHOCTE ApMeHnr” EpeBaHCKOro O0TaHHYECKOTO ca-
na. YUTeHbI apXUBHBIC JaHHbIE OMOMOP(OIOTHIECKUX U (PEHOTOTHUECKUX HAOMIONEHHH HA Kyp-
THHAX y4acTka “®duopa neckoB” u “diopa raMmaisr’.

40



BUOJIOTO-MOP®OJIOTMYECKME OCOBEHHOCTH HEKOTOPBIX PEJIKMX 1 UICHE3AIOIIMX BUJIOB [ICAMMO- U TUTICO®PHUTHBIX...

Wzyden repOapusiii matepuan WHctutyta OoTanmkn HAH PA (ERE) u o0pasust
pactenuii, coOpaHHbEIe B Xone skcneauimid 2016 roma Ha TeppuToprH ApapaTcKoil paBHUHEL, a
TaKkKe IEepecaXCHHbIe Ha y4acToK “@yopa M pacTUTENBHOCTb ApMeHHUU" U3 NPUPOAHBIX
MECTOOOMTAHUH WM BBIPAIlCHHBIE U3 CEMSIH. B TeueHHe BEereTalioHHOTO epUoaa MPOBOIHINCH
OMOMETpPHYECKHE W3MEpEHUs, HAONIOACHMs 3a JWHAMHKOW pOCTa W pa3BUTHS PaCTCHUH,
0COOEHHOCTSIMHU IIBETEHHS U ILUI0J0HONIeHUs. DeHonornueckre HabMoAeHHs BEIUCh IO METOANKE
Beiineman [3].

Pesynomamot u oocyycoenue. OqHAM U3 PE3yIbTATHBHBIX METOJOB CO3IAHUS
XKHUBOW KOJUIEKIIMM MECTHOH ()IIOpHI SIBISCTCS BBIBICHWE W KyJIHTUBHPOBAHHE BHIIOB
pacTeHni, apeayibl KOTOPBIX WM 3aXBaTHIBAIOT TEPPUTOPHIO OOTAHWYECKOTO caja, WU
MIPOXOAAT B HEMocpencTBeHHOHW Onm3octH. [IcamMmmodminbHbIe W THIICOQIIBEHBIE MECTO-
oburtanus ApMmeHun, Haxoxsamecs B EpeBanckoM (ropucTudeckoM paiioHe, xapakre-
PHU3YIOTCS KIMMaTUYECKUMH TOKa3aTeIsIMHU, OMM3KUMHU C TaKOBBIMU B EpeBanckom 60-
TaHU4YeCcKOM caay. ['oguuHas cymma ocajakoB 3aech coctaniseT 300-365 mm, cpeaHero-
noBasi Temrepatypa +11°C, cpennss temmeparypa Bozmyxa 24-26°C ngerom u —5(-8)°C
3UMOM, CPEHEroioBasi OTHOCUTEIbHAS BIXKHOCTh Bo3ayxa 59%. Ilpu stom abGconmtot-
HBI MUHHMYM TeMIIEpaTypbl B 00TaHIH4YeCKOM cajay Ha 2-3° C Hipke, 4eM B ApapaTtckoi
paBHHUHE.

CoxpaHeHHe TOr0 WJIM MHOTO BHJA PACTEHHS B KYJBTYpe BO3MOKHO JIUIIL TPU
YCIIOBUHM COXPaHEHUs OOJbIIeH YacTH KOMIIOHEHTOB IPHPOIHOW SKOCHCTEMBI, B KOTO-
PO BHII IPON3PACTAET, U BKIIOYCHUH B MOJICITUPYEMOE COOOIIECTBO COOTBETCTBYIONIHX
3JIEMEHTOB T'€OLIEHO30B, CBOICTBEHHBIX €CTECTBEHHBIM MecTooOuTaHAM. ONH U3 BaX-
HBIX OTPaHMYMBAIONINX (DAKTOPOB JUIS BBIPAIIUBAHUS NCaMMOQIIBHBIX U TUICO(MIIb-
HBIX PACTEeHHUH B YCIOBHAX KyNbTypHl — daadudeckuii. Ha Tepputopnu ydactka “@mopa
U PaCTUTEIBHOCTh APMEHHN’ TOYBHI CPEIHEMOIITHBIE, TSXKEJIO0-CYTJIMHICThIE, KapOOHaT-
HBIE M CpEeJIHEKAMEHHCThIE, TIOANOYBA MoJ0CTiAana Tydamu. J{ns co3nanus Ha KypTHHE
“dnopa neckoB” yCcIOBHUii, MPHOIMKAIOIUXCS K IPUPOJHBIM, MECTHAsI TIOUBa ObLia 3a-
MEHEHa MEeCKOM U3 OKpecTHOCTel ¢. ['opoBaH, a Ha KypTuHe “Diopa raMMmassl” — TIH-
HUCTOM ITOYBOM, OOraTol cynb(araMu U CoAeprKalleil KpUCTaUTbI THIICA.

[TpyrBOAYM aHHOTHUPOBAHHBIA CIMCOK HEKOTOPBIX PEIKUX M MCUE3AIONINX BHJOB
ncaMMO(WIBHBIX U THICOQHIBHBIX PACTEHHWH, MPOMICANINX arnpoOanuio Ha KyJIbTHBH-
poBaHue Ha y4acTke “@iopa u pacturensHocTh ApMeHnn” EpeBanckoro 6oTaHuuecko-
ro cana. CriicoK BKIIIOYAEeT Ha3BaHWE PACTCHMS, IO/l Havyaia KyJIbTHBHPOBAHMUS, UCXO-
HBI MaTepHal U €ro MPOUCXOKACHHE, OLEHKY NMPHXHBAEMOCTH M OCOOCHHOCTEW Mpo-
XOXKIECHUS OTJCIBHBIX CTAANI Pa3BUTHS B YCIOBHUSIX KYJIBTYPBI, CPOKH IIBETCHHUS H ILIO-
JoHorrenus (tadi. 1).

Calligonum polygonoides — peavKTOBBIM 3JIEMEHT JPEBHEH MYCTHIHHOW ()IIOPHI,
OJIMH U3 OCHOBHBIX 3 ()UKATOPOB ICaMMOGHIbHOM pacTuTeNnbHOM hopmaruu. Panepo-
¢wut 50-120 cM BBIC., paCTONBIPEHHO BETBUCTHIMH, ¢ O€I0BaTON KOpPOo. B nmpupomHbIX yc-
JIOBUSIX TaKkKe, Kak U B KyJIbType, CEMEHHOE BO30OHOBJICHUE HE3HAYUTEIILHOE. Xapak-
TEPHO BEreTaTHBHOE Pa3MHOKEHHE KOPHEBBIMHU OTIPHICKAMHU M IOPOCIIEBBIMU TTOOEramMu
70 80-100 cM mAMHBL, OTPACcTAOMIMMU OT OCHOBAHMI MHOTOJETHUX OJPEBECHEBIINX MO~
Oeros.

IIpu oceHHeM noceBe NPOPOCTKU MOSBISAIOTCS B TEUEHUE TPEThEH JIEKaabl MapTa
JI0 TIEpBOM JIEKaIbl anpelisi, HHOTAA MPOPACTaHUE CEMSIH MPOAODKACTCS IO Hadasia Masl.
Hauaso Bereranuu y C. polygonoides otmeuaercst B cepenune amnpens. JINCTbs MeTKue,
penypOBaHHbIE, Y3KOIIMIOBUAHBIC, PAHO OIA/IAI0IIHE, YTO SBISCTCS OMHUM U3 IIPHC-
MOCOOJICHHUH ISl OTpAaHWYEHHs TPAHCIMPALIMK B 3aCYIUIMBBIX YCIOBHSX IECUaHO Iyc-
ThiHK. [loOeroobpa3oBaHre HaOMOAACTCSA B Hayale WIOHA. TOHKHE YICHHCTBHIC TOIUY-
HBIE, 3€JIeHbIC, (JOTOCHHTE3UPYIOIINE TOOETH PACHIOI0KEHbI ITyIKaMU.
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Ta6uauna 1. AHHOTHPOBaHHBIN CIIMCOK BU/IOB PACTEHUH, BKIIOUCHHBIX B
Kpachayro kaury PA (2010), Ha kypTtuHax “®mnopa neckoB” u “dnopa rammaasr”
ydacTka “@daopa u pacTUTENbHOCTh ApMeHHN™

Ton npus- VcxonHblit  Mmarepual OrneHka Denodasbl
Bun JIeUeHHS Bun MIPHKMBAEMOCTH
1B. Il
ucxoxHoro |IIpoucxoxaeHue HCXOJHOT0 Crazun Ppa3BUTHA B
Marepuana MaTepuana | KyJbType
Kycrapuuku
Calligonum 1957 CemeHna Huskast ipu nocese
polygonoides 1974 TopoBan Pacrenust Vo npu nepecagke | V-V VII-VII
2016 Bcex., Ber., 1B., 11
[T0JIyKYCTApHUKH M MOJIYKYCTAPHUYKH
Salsola cana 1974 3oBarieH Cemena Beicokas mpu mocese | VII-IX 1X-XI
2016 Pacrenust Bcex., Ber., 1B., 11
Salsola 1974 3oBarieH Cemena Beicokas npu mocese | VI -X 1X -XI
tomentosa 2016 Pacrenust Bcx., Ber., 1B., L
TpaBsHUCTBIE MHOTOJIETHUKH
Astragalus 1955 TopoBax Pacrenust VoBiL. V-V VI
paradoxus 2016 Bex., Ber., uB., ? mi.
Astragalus 1997 TopoBan CemeHa VnoBi. V-V V-VI
fabaceus Bex., Ber.
Astragalus JIKpBEXK, Cemena Xopouiast VI Vil
eriopodus Boxuabepn Bcex., Ber., UB., UL
Astragalus 1964 Bean CemeHa VnoBi. \Y VI-VII
massalskyi 2011 TopoBan Pactenus Ber., us., ? mi.
Astragalus 1988 T'opoBan Cemena Vosim. V-VI VI-VII
schelkovnikovii Ber., us., ? .
Centaurea 1961 Ilopaxmtop, CemeHa Beicokast. VI-VII VII-VIl
erivanensis 2016 Boxwabepn Pacrenus Bex., Ber., uB., L.
Iris 1947 Boxuabepn Pacrenus Beicokast. V-V VI
elegantissima 1995 Bcex., Ber., 1B., L.
Rhinopetalum 1985 T'opoBan Pacrenus Vo 1n-1v V-VI
gibbosum Ber., us., 1.
Scorzonera 2015 'opoBan Pacrenus Bricokast V-VI VII- VI
gorovanica Ber., us., ? mi.
OJIHOJICTHUKH
Amberboa 1955 3osaiuen, Beau Cemena Beicokast. V- VI-
moschata 2016 Pacrenus Bcex., Ber., uB., 1. VII(1X) VHI(X)
Actinolema 1938, Boxuabepn Cemena Xopourast V-VI VI-VII
macrolema 1995, 2016 Bcx., Ber., 1B., 1L
Halanthium 1975 Jurak, 3oBamen | CemeHa Xopoumas V-VII VII-1X
kulpianum 2016 Bex., Ber., 1B., L. (V1)
Salsola 1975 TopoBaH, Cemena Beicokast. vnvi IX-XI
tamamschjanae 2015 3BapTHOL Bcx., Ber., 1B., I -I1X
Szovitsia 1986 Boxuabepn Cemena Xopouiast (IV)V-VI | VI-VII
callicarpa 2016 Bcx., Ber., 1B., 1L

Hpumelumue K mabn. 1. YcinoBHble 0003HAYEHMS: BCX. — BCXO/JbI,
BET. — BEI€CTAaTUBHOC COCTOAHUE, LIB. — IBCTCHUE, I1JI. — IIJIOJJOHOIICHUEC.

Ha BTOpO#i roj XM3HEHHOTO IHKJIA IIaBHBIA MOOET MPUOCTAHABIUBACTCS B pas-
BHUTHH, CTPYKTypa KyCTapHUKa (POPMHPYETCS 3a CYET Pa3sBUTHSA CHMITOTHAILHBIX MO0e-
T'OB U3 MOYCK BO30OOHOBJICHUS, 3aKJIa IBIBAIOIINXCS B OCHOBAHUM TJIaBHOTO nooera. ['nag-
HBI KOPEHb CTEPI>KHEBOM.

B mocnenyromnpe roasl pa3BUTHS KYCTapHHKA Ha TIIaBHOM KOpHE OJM3 MOBEpX-
HOCTH cyOcTpara (Ha riyOuHe oT 5 10 20 cM) pa3BUBAIOTCS MHOTOUYNCIICHHBIC TOPH30H-
TaJbHBIC OOKOBBIC KOpHH. [[BeTeHmne HabromaeTcst Ha 4-5 roj KU3HEHHOTO IuKiIa. Ha-
gamo OyTOHH3AINK O0TMEYAeTCs B CepeauHe (TPEThel IeKaze) Masi, MaccoBast OyTOHHU3a-
LY — B IEPBOM Jlekazie UtoHs. byToHu3anus npoAobKaeTcs NapajulebHO ¢ IBETEHUEM
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M IJI0JOHOIIeHHEM. [[BeTkH 000emnoibie, OOBIUHO AIUKINYECKHE, OKOJIOLBETHUK 5-6—
TOJIBHBINA, THIUUHOK 12-18, 3aBs3b Tpex-deThipexrpaHHas. l{BeTeT B Mae, MJI0JOHOCUT B
HIOHe-HroJie. MeIOHOCHOE pacTeHHe, B TIEpHOJ IIBETCHUS HaOII0MaeTCsl akTHBHOE TIOCe-
IICHNE MMYeNlaMi. B yCIOBHSAX KyJBTYpPBI IPH PETYISIPHOM IIOJIMBE OTMEUYaeTCs IOBTOP-
HOE IIBETEHHE B aBryCTe-Hadaue ceHTIO0ps. MaccoBoe IUIOOHOIIEHIE HAaOII0JaeTCs B
TpeTheil nekane utoHs. [lnon opex, MapoBUAHBIN, YCaKEHHbII MHOIOYMCIEHHBIMU LIE-
TUHKaMHu. B ycloBusX necyaHoid myCThIHM MOpdoiornyeckue 0COOEHHOCTH IO/ CHO-
COOCTBYIOT Pa3BUTHIO aHEMOTECOXOPHH.

Iepecaaxy C. polygonoides cienyer npou3BoANTh BECHOM, OCEHHIOIO TEPECATKY
MIEPEHOCHUT OYeHb IUI0X0 [2]. B KynbType pasmMHOXaeTcst 4epeHKaMHd W (parMeHTaMu
YKOPEHSIOIIMXCSI MHOTOJIETHUX, OJIpeBECHEBIINX 1100eToB. IlepBble Mpu3HaKy MpHKHUBa-
HUSI [IEPECaXEHHBIX PACTEHUH TOSBIIIIOTCS IPUMEPHO Yepes3 MOJITOopa-Ba Mecsla 1ocie
MTOCAJKH, B ATOT MEPUOJ OHU HYKIAIOTCSA B IIOCTOSHHOM IONKBe. B ycioBmsax OotaHu-
YEeCKOT0 caZla PaCTeHHsI HOPMAIFHO Pa3BUBAIOTCS, IIBETYT U IUIOIOHOCST, IDIOABI CO3pe-
BAaIOT Pa3HOBPEMEHHO.

Astragalus paradoxus — samemuk [TprapakCHHCKOW KOTIOBHHBI, SIBISCTCS OJHUM
13 30U(PHUKATOPOB TICAMMO(DUTHBIX ITyCTHIHb. [[MMHHO-CTEP)KHEKOPHEBOH TPaBSIHUCTHINA
MTONTUKAPIIAK C Haa3eMHON 4acThio 5-20 cM BBIC. U C MHOTOIJIaBBIM, Pa3BETBICHHBIM
KOpHeM 10 3 M JuinHBL. B BepxHeM ropusonte mecka Ha riryouse ot 10 mo 20 cMm Ha
TJIaBHOM KOpHE Pa3BUBAIOTCS TOHKHUE, ITTMHHBIE O0KOBBIE KOpHH (pHC. 1 A).

et/
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Puc. 1. A — reneparuBHoe pacrenue Astragalus paradoxus va 10-12 roay »KM3HEHHOTO LUK,
00pasell BbIpaIlleH U3 CeMsiH Ha yuacTke “@iopa u pacturenbHocts Apmennn” (ERE N123352);
a— GOKOBBIE KOPHH, Pa3BUBAIOIIMECS B BEPXHEM FOPH30HTE IIECYaHOr0 CyOCTpaTa.

B — pannerenepaTuBHOe pacteHue A. paradoxus, a — morpy KaroIyecs B IeCOK MHOTOJIETHHE
OCHOBaHUs TOGETOB, OKPYKEHHBIE COXPAHSAIOIIMMHUCS CTAPBIMH YEPEIIKAMH JINCTHEB.

CremyeT OTMETHTB, YTO B YCIOBHSX MMECYaHON MYCTBHIHH XOPOIIO pPa3BHUTHIC
CTEPXKHEBBIC KOPHH, JTAFOLINAE BO3MOXHOCTD HCIIOB30BaTh IPYHTOBBIC BOJIbI, HAOO/1a-
10TCs Kak y Kycrapuuka C. polygonoides, Tak u TpaBsHECTOr0 MHOTOJIETHHKA A. parado-
Xus. Hapsiny ¢ Bomo#i riiyOMHHBIX TOPH30HTOB, JaHHBIC MCAMMO(DUIBHBIC PACTCHHS HC-
MONB3YIOT TAKXKE BIIAry, HAKATUTUBAIOIIYIOCS B ITECKE 38 CUET aTMOC(HEPHBIX 0CAIKOB, O
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YeM CBUJETEIbCTBYET HAJIWYHME HA TTIABHOM KOPHE JAJIMHHBIX OOKOBBIX KOpHEH, pacipo-
CTPaHAIOUIMXCSl B BEPXHEM FOPH30HTE IIECUAHOr0 CyOcTpaTa.

A. paradoxus — pactenue noutu GeccredenbHoe, aepaucToe. Jluctes 3-9(18) cm
JUL., IPAIMCTHUKH TPOIOJITrOBaTO-JIaHIeTHBIC, 13-16 MM 11.; TUCTOYKH B uucie 4-6 00-
paTHOSHIIEBUIHEIE, TYIIBIE U ¢ OY€Hb KOPOTKHM OcTpokoHeuuem, 4-8 (10) mm mi., ro-
Jble, onajamonye. B pe3ynbTaTe OCTOSIHHOTO 3acChIIIaHuUs paCTeHHH MECKOM MHOTOJIET-
HUE PEBECHEIOINE OCHOBAHMUS CTEOJICH ¢ COXPAaHIIOMMMUCS Ha HAX CyXHUMH, PacIen-
JISIFOIIMUCSI, TYCTO PacIOjIOKEHHBIMU JINCTOBBIMH YepElIKaMH, BBITIOJHSIIONMMHU 3a-
IIUTHYIO (QYHKITHIO, 3aTATHBAIOTCS BIITyOb cyOcTpaTta (puc. 1 B).

B Havase ampens MosBISIIOTCS NepBbIe OYTOHBI, MaccoBasi OyTOHH3aIMs HAaOIIIO-
JlaeTcs B TepBOH Jiekase anpens. LIBeToHOCH 04eHb KOpOTKHUE, 2-3-IIBETKOBBIE, [IBETKH
moutH cugsure. Yameuka 13-20 MM 1., BEHYHK 0€710BaTO-CBETI0-(HOIETOBBIN. B Tpe-
TBEH JeKaje ampens HauMHAeTCs MacCOBOE I[BETEHHE, KOTOpOe HAOIIONAeTCs 10 cepe-
JTUHBI-KOHIIa Mas. [Ipu 3TOM TosiBI€HHe HOBBIX JUCTHEB (0 15-18 cm mi1.) mpoaosmka-
ercsi, a OyToHmM3aus ociadeBaet. [0 B yCIOBHAX KyJIbTYyphl HE 3aBS3BIBAIOTCS, I10-
BUAMMOMY, BCIIEJICTBHE OTCYTCTBHSI HACEKOMBIX, ONBUISIOIINX [IBETKH TaHHOTO Buzaa. B
MIPUPOIHBIX YCIOBUSX IUIOZOHOIICHHE HAaONIOAAaeTcs B WIOHE-HIOJE, MTPOXYKTHBHOCTH
ceMsiH HeBbIcOKast. boObI cunsiune, niapoBUIHO-IHIeBUIHbIE, 7-10 MM /1., B3AYTHIE, TO-
JIBIe, ¢ KOPOTKUM OCTPOKOHEUHEM. B aBrycre oTMedaeTcsi Haqaio MOXKEJITeHNUS JINCTHEB,
KOTOPOE IPOJIOKAETCS B TEIEHHE OCEHH. B COOTBETCTBUH C PUTMOM CE30HHOTO pa3BH-
TS JaHHBIA BHUJ OTHOCUTCS K I'PYIIIE BECEHHE-JIETHE-3€JIeHBIX pacTeHnii. OJHaKo B yc-
JIOBUSIX KYJIBTYPBI IIPU PETYISIPHOM IIOJIMBE HAOIIONACTCS NMPOAOHKEHUE BETETAIlUU JI0
OCEHHHX X0JI0JI0B. [I0uky BO30OHOBIICHNUS pa3BUBAIOTCSI HA YPOBHE ITOYBHI.

BcenencTBue Hamm4Hs MOITHOTO [UIMHHOTO KOPHS, Tepecanka A. paradoxus ciuib-
HO 3arpyaHeHa. HeoOxoanma OCTOpOKHAsi BBIKOIIKA PACTEHUs], TJIaBHBIH M OOKOBEIE
KOpPHH HE TOJKHBI OBITH MOBpEskAeHbI. OOBIYHO NMpH Mepecaake B KOJUIEKIUIO IPHKUBa-
IOTCS K3EMIUIAPHI ¢ KOpHAMU 10 1.5-1.7 M. B ycnoBusix KyJnbTypsl pacTeHHE HyXKAaeTCs
B TIOCTOSIHHOM, HO YMEPEHHOM IIOJIMBE, HE MEPEHOCHUT 3aCTOsl BOJBI, KpalHE OTpHIla-
TEJIFHO CKa3bIBAIETOCs HA COCTOSIHMM KOPHEBOW CHCTEMBI.

Kcepomopousie nanoxamedursr Salsola cana u S. tomentosa mpomspacraroT Ha
CYXMX HIICOHOCHBIX XOJIMaX M CKJIOHaX, IMOKPBITHIX IIEOHEM U3 HM3BECTKOBOT'O MEPTelis
WIN Ha KaMECHHUCTBHIX CKJIOHAX. SIBJISAIOTCS OAHMMHM M3 TJIABHBIX 3AN(HKATOPOB KCEPO-
MOPQHBIX THIICOQUTHBIX PACTUTENBHBIX (GopManuii. XapakTepHbIM NMPU3HAKOM JAHHOW
XKHU3HEHHOW (DOPMBI SIBISIETCSI €KETOAHOE OTMHPAHUE YacTH TOAWYHBIX 1MOOETOB, KOTO-
poe oxBatbiBaeT Oosiee 3/4 naMHBI OOEra, C COXpPAaHEHUEM MX JAPEBECHEIOLIMX MHOIO-
JETHUX OCHOBaHWH. ['eHepaTuBHBIE MoOeTH yanuHeHHBIE. KOpHU CTpeXHEBBIE, IPOHNU-
Kaloliue BriyOb IIIMHUCTOTrO cyOcTpara. YKOpeHeHHe o0eroB 1 BereTaTHBHOE pa3pac-
TaHWEe He OTMe4aroTcsl. MI30BITOK IUIica B IOYBE CIIOCOOCTBYET BBIPAOOTKE y3KOCTIEIHa-
JIM3UPOBAHHBIX 3/1aHUECKUX DKOTHIIOB. 11 XOTs TUIIC BpeleH sl MalONPUCIIOCOOICH-
HBIX PaCTEHHH, B TO K€ BPEeMsl, MOTJIOIIAs BOIY, OH CO3/[aeT BO3MOKHOCTB JJISl CYIIECT-
BOBaHUS B YCIOBHSX KpaliHeW (M3MYECKOW CyXOCTH MHOTOJIETHEH PacTHTENLHOCTH C
Pa3BUTON CTEPKHEKOPHEBOM CHCTEMOM, KOTOpasi OTMEUAeTCs y MyCTHIHHBIX HaHOXame-
¢utos S. cana u S. tomentosa. B crpoenuu credicii u TUCTHEB Y JaHHBIX BUIOB HAOIIO-
JlaeTcsl COYEeTaHNe COBOKYITHOCTH Mopdoyorndeckux ocodeHHOCTeH KcepoMopduiMa u
CYKKYJIGHTHOCTH, OJlarojjapsi 4eMy IOBBIIIAETCS HUX 3aCyXOYCTOHYMBOCTH, CHHIKACTCS
TpaHCTINPAIHS, TIOBBIIIACTCS CIOCOOHOCTH K HAKOTUICHHIO BOJIBI.

S. cana — oproTpornHblit monykycrapauuek, 20-30 (40) cM BbIC., NENeIbHO-CEPO-
BaThI, C MPSIMOCTOSYMMH KOPOTKUMH O/IPEBECHEBAIOIMMHI BETBSIMH M JIOMKUMH OIHO-
JIETHUMH TOOETaMH, NOKPBITHIMH KOPOTKUMH, MPHKATHIMUA BOJIOCKaMH; JIUCThSI OYepe/l-
HBIE, MSCHCTHIC, MOJyBaJbKOBaThIe, OEIOBaTO-CEpOBATHIE OT MPWXKATHIX, JUIMHHBIX,
clerka 3a3yOpeHHBIX BOJIOCKOB, IIPUIIBETHBIC JINCThs 00JIEe KOPOTKHE.
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Jlucroukn oxomouBeTHHKa 4.0 X 2.5 MM, y3KO-SHIIEBUIHBIC, KOPUIHEBATHIC,
IIBUTBHUKY (prOJIETOBBIC, TMHEHHBIE C TPEYTOJNBHBIM ITy3BIPEBUIHBIM TPHIATKOM, XKei-
TOBATHIM B OyTOHE U (DHOJIETOBBIM IIPH [[BETEHHH; PBUIbIA 1.7 MM [UIMHBI, 3€JICHbIE, Ha
BEPXYILIKE JBy3yOUaThle, MOANECTHIHBIA TUCK OJIFOAIE00pa3HbIA ¢ MOIYKPYIIBIMU J10-
msvu.  [Ipu momax Ha JIMCTOYKAX OKOJIOIBETHUKA Pa3BUBAIOTCS! KPBUIOBUAHBIE BBIPOC-
TBI, IUAMETP OKOJIONBETHHUKA ¢ KPbUThAMH 8-10 MM. CeMeHa pacroNoKeHbI BEpTHKAb-
HO WJIM KOCO 110 OTHOUIEHHIO K OCH IIBETKa.

S. tomentosa — monykycrapuudek 10-20 c¢M BBIC., OT CAMOT0 OCHOBAHHS CHIIBHO
BeTBHCTBIﬁ, O6I)I‘IHO CO CTCIIOIMUMHUCA U IPUITOAHUMAIOIIUMUCA HO6eFaMI/I, TIOKPBITBIMU
KaK U JIUCThsI, OYeHb KOPOTKMMHU BETBUCTHIMHU BOJIOCKAMHU; JIUCThSI MSICHCTBIE, TIOJTyBaJIb-
KOBatble, KOPOTKHE, 5-10 MM /1., BEpXHHE KOpOYe, TYIIbe, CH/sIYUe, Y OCHOBAHMS HEC-
KOJIKO PacIIMpEeHHBIE, OTKIOHEHHbIE, NPHUIBETHBIC JHUCThS SMIEBUIHBIE WIN MINPOKO
STATIeBUHbIE, 3HAYUTEIBHO KOpOYe MPUIBETHHYKOB. JIMCTOUKM OKoNonBeTHHKA 2.7 X
2.0 MM, JaHIETHBIE, JKEJITOBATO-KOPUYHEBBIE, NMBIILHUKH JKENTHIE, JINHEHHBIE, C Tpey-
TOJIGHBIM ITy3BIPEBUAHBIM MPUIATKOM, JKEJITOBATHIM B OyTOHE M CHPEHEBBIM IIPH IIBETE-
uHuy; peutbiia 0.8-1.0 MM 1., 3eTeHble, Ha BEPXYIIKE CY)KAIOLIHECs, MOINEeCTUIHBIA
JWCK OoAneo0pasHblil ¢ MOMYKPYTIbIMH JOISIMH. OKOJOIBETHHK C KPBUIOBHIHBIMU
BBIPOCTaMH, B IUAMETPE COCTABIAET 5-7 MM.

B

Puc. 2. A — pannereHepatuBHOe pacrenune Salsola cana 1-ro roma pasBurws, a — OyTOHBL
B — ctpykTypa oceBoro cummoauansHoro nobera (b) S. cana, a — renepaTuBHBIE MOOETH,
C — YKOpOUYCHHBIE BereTaTHBHbIC moberu, d — ciuctemMa moberoB (popMUPOBAHHS,
€ — cHcTeMa I00eroB BETBICHUS.

[Ipopacranue cemsiH S. cana u S. tomentosa HaJ3eMHOE, OTMEYAeTCs BO 2-i iekae
Mapra. [TlepBUYHBI TOOET pa3BUBACTCS MOHOMOUAIBHO, Y 0CO0CH ¢ BBHICOKOM JKHU3HEH-
HOCTBIO Ha TICPBOM TOJAY XHU3HH HAONIOMACTCA TEPEXOJ B TCHEPATHBHOE COCTOSHIHE
(puc. 2A). TToukn BO30OHOBICHHST OTKPBITOTO THIIA, PA3BUBAIOTCS HA OJJPEBECHEBAFOIINX
OCHOBaHMSIX MHOTOJICTHHX TI00eroB, Ha Beicote 10-15 cm Hax ypoBHem 3emim. M3 HUX Ha
CIEIYIONINI TOJ pa3BUBAIOTCS CUMIOAHMAIbHBIE mobern 2-ro mopsiaka, ot 15 mo 30 cm
UL, Ha KOTOPBIX y B3POCIBIX TOIYKyCTaPHUYKOB 00pa3yroTcss moberu oT 3-To 10 5-r1o
nopsizka, (HPOPMHUPYIOIIHE CTPYKTYPY PACTCHHS W 3aBEPIIAIONIUECS COLBETHEM (pHC.
2B). Conpetnst KOJOCOBHIHBIE, C aKPONIETATIBHBIM MTOPSAKOM PACIyCKaHHs IBETKOB.
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[IBeToK 3amumEH NPUIBETHUKOM U COMKHYTBHIMH HTAapHBIMU NPUIBETHHYIKaMu. by-
TOHM3aIMsA y S. cana HaOmomaeTcs B KOHIIE MIOHS — aBTyCTe, IIBETEHHE B CEpeAnHE
HIOJIS — CEHTSOpe, TUIOIOHOIICHUE B KOHIIE CEHTAOPS — OKTAOpe (Hadaire HOsOps), Mac-
COBOE [IBETEHHE MIPOTEKaeT B aBrycre. Y S. tomentosa OyToHH3aIMsA oTMedaeTcs B cepe-
IMHE MIOJIS — aBTyCTe, I[BETCHHE B aBI'yCTE — CEHTAOpe (Hadayie OKTAOps), TII0JOHOIIe-
HHUE B KOHIIE CEHTSIOpsl — Havaie HOsIOps, a MaccoBOE I[BETEHHE B CEPEAMHE aBrycTa —
NepBOY MOJOBHHE CEHTAOPS, MPUMEPHO Ha JBE HEAEIH Mo3aHee, 4eM y S. cana. Xapak-
TEpHO COYeTaHue BETpO- U HacekoMoomnbuieHus. Hanoxameduts! S. cana u S. tomentosa
XapaKTepU3yIoTCsl CTaOMIBHBIM BOCIPOU3BEICHHEM, B TPHPOJHBIX YCIOBUSIX Pa3MHO-
KAIOTCS TOJILKO ceMeHaMU. [IpoyKTHBHOCTE ceMsH BbIcoKas. [locie 3aBepiueHus Iio-
JIOHOIIIEHHsI TeHEPaTHUBHBIE YacTH M00eroB oTMuparoT. [11o1p1 omagaoT Kak OANHOYHO,
Tax ¥ B BUJIE IMACIIOp Ha 00JIOMKax BeTOYeK. XapakTepHa 0apo- 1 aHemoreoxopust. I1pu
BBIPAIBAHUN B YCIOBHAX KYJBTYPHI PAaCTEHHS IUIOXO IEPEHOCST Iepecanky u3 IpH-
POIHBIX MECTOOOUTAHUH, Pa3MHOKAIOTCSI CEMEHAMH.

Takum 00pa3oM, B pe3yabTaTe MPOBEICHHOTO NCCICIOBAHNS PEIKUX U HCUYE3at0-
IIUX [ICAMMO- U THUICO(UIBHBIX BUAOB PACTEHUH, MPEICTABICHHBIX Pa3INYHBIMHU KH3-
HEHHBIMH (OopMaMH (KyCTapHHK, MOJTYKYCTapHHK, TPaBSHUCTBI MHOTOJIETHHK), BBISIB-
JIEHBI HEKOTOpbIe OMOJIOro-MOPQOIOTHIeCKHe OCOOCHHOCTH, KOTOPHIE YKa3BIBAlOT Ha
XapakTep UX aJanTHBHOW CIENUaTU3alnul K SKCTPEMabHBIM KIMMaTHUeCKUM U dadu-
YECKUM YCJIOBUSM IYCTBIHb Apaparckoil paBHHHBI. Pa3paOoTaHbl peKOMEHIAIWU JUIs
BBIpaNIMBaHUs ICAMMO- U TUIICO(MIBHBIX PACTEHHH B YCIOBUSX KYJIBTYPHIL.

Hccneoosarnue vinonneno npu gurarncoeoii noodepocke I’ KH MOH PA 6 pamxax
Hayunozo npoekma “15T — 1F327".
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Sanitary-bacteriological state of the Arpa and its tributary — Yeghegis rivers was assessed
based on the bacteriological parameters (aerobic, coliform and Escherichia coli (E. coli) bacteria).
Water sampling for the quantitative analysis of aerobic, coliform and E. coli bacteria was
performed seasonally in May, July and November of 2016. The results of the study showed the
deterioration of water sanitary-bacteriological state along the rivers. Fecal pollution degree in the
midstream and downstream of the rivers may have posed serious pathogenic risks, in case of water
used for recreational purposes.

Rivers — pollution — sanitary-bacteriological status — environmental risks

Pwywntnphninghwywu gnigwuhpubph (wepnp, Ynthdnnpd W Escherichia coli (E. coli) pwywnt-
nhwutn) hhdwu Jypw quwhwwnybp £ Upthw W npw Juwy' Gnbghu qbwntph uwUhwnwpwpwynt-
nhninghwywu yhdwyp: Ukpnp, Ynthdnpd W E. coli pwywnmbphwubph pwlwlwywl wlwihgh hwdwp
gnwudnpwnnidubpl hpwywlwgdb) GU pun ubgnuutph' 2016 . Jwjhu, hnihu W unjGdpGn wdhu-
Utphu: NruncdUwuhpniejwU wpryntupubnp gnuyg Bu gt Upthw W Snkghu gbintbph Gpywjugny onph
uwuhwnwpwpwywbphninghwywtu yhdwyh Jwwnpwpwgned: QGwntph dhghu W utinphu hnuwupubpned
$byw| wnuinninjwdniejwl wunhtwlp Ywpnn Ep wnwewglty (nipg whunwéhu nhuytp ntyptwghnu
Uwwwnwyny gnognwgnpsdwl nbwentd:

Qtwnbp — wnunnunnid — uwbhnwnwpwlnEphninghwluwl Yyhdwl — Eyninghwlwl nhulytn

JlaeTcst oIeHKa CaHHTapHO-0AKTEPHOIOTHYECKOTO COCTOSHHS PEKH Apra M ee MPHUTOKa
Exernc mo GakTepuOJIOrHYecKMM mapamerpaM (aspoOnbie, komupopmusie u Escherichia coli
(E. coli) 6akrepun). OT6Op MPOO BOABI s KOIUYSCTBEHHOTO aHANN3a a3pOOHBIX, KOIH(OPMHBIX
u E. coli 6axrepwuii ocyIecTBIisIicsS ce30HHO B Mae, urojie U Hosiope 2016 roxa. Pesynbrars! uccie-
JOBaHUS TOKa3aiH yXy/IIEeHNEe CAaHUTapHO-0AKTEPHOIOTNIECKOTO COCTOSHHS BOJBI 110 TEYEHHSIM
pek. YpoBeHb (heKabHOTO 3arpsi3HEHHS B CPEAHEM M HIDKHEM TEUEHHUAX PEK MOXKET MPENICTABISAT
CepbE3HBIC ATOTCHHbIC PUCKHU B CIIydae HCIOIb30BAHUS BOJBI B PEKPEALOHHBIX LIEISIX.

Pexu — 3aepsi3nenue — caHumapHo-6aKmepu0ﬂoeuqec:cm? cmamyc — 9KoJliocudecKue pucku

The Arpa river catchment basin is situated in the southeastern part of Armenia.
The Arpa river originated from south-east of Vardenis mountain is one of the major
tributaries of the transboundary Araks river in the territory of Armenia. The river length
is 126 km (in Armenia — 90 km), catchment basin — 2630 km?. Yeghegis river (length —
47 km) is one of the main tributaries of the Arpa river. Due to the insufficient
management of water resources and anthropogenic discharges in the Arpa river
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catchment area, waste and wastewater mainly from household and agricultural activities
may enter into surface water bodies and negatively affect the qualitative parameters of
aquatic ecosystems, raising environmental risks [7]. Therefore, it’s urgently required to
assess the environmental quality of hydroecosystems in the Arpa river catchment area in
the conditions of anthropogenic pressures.

Since bacterioplankton is very sensitive to anthropogenic pollution and responds
rapidly to such an influence, it is considered to be a good indicator of water quality and
have attracted considerable attention in recent years in a variety of water habitats [1, 6,
8]. Different taxa of these microscopic organisms may reflect the ecologo-sanitary state
of water systems [4]. Therefore, in this study, planktonic bacteria were used for the
characterization of water qualitative properties. The aim of the present study was to
investigate and assess the sanitary-bacteriological state of the Arpa and Yeghegis rivers.

Materials and methods. The objects of the study were the Arpa and its tributary —
Yeghegis rivers. Bacteriological (aerobic, coliform and Escherichia coli (E. coli) bacteria)
investigations were carried out in 5 river sites (3 points in Arpa, and 2 points in Yeghegis) (tab. 1).
Water samples for the quantitative analysis of aerobic, coliform and E. coli bacteria were collected
seasonally in May, July and November of 2016. The samples taken by sterile sample containers
were kept in a cool box in low temperature conditions during the transportation to the laboratory
and were analysed immediately after reaching the laboratory. The quantitative analysis of aerobic,
coliform and E. coli bacteria was implemented by the RIDA COUNT medium sheets (coated with
ready-to-use culture medium). 1 ml water sample was added to the medium sheet and incubated at
35°C for 24-48 hours. Then the bacterial colonies grown on the medium sheet were counted. The
experiments were performed under sterile conditions.

The ecologo-sanitary state of the rivers was assessed according to the ecologo-sanitary
quality classification accepted in the CIS (Commonwealth of Independent States) countries (based
on coliform bacteria count) and the E. coli bacteria criteria set by the U.S. Kansas Department of
Health and Environment [2, 10].

Table 1. Coordinates of rivers investigated site

Sampling site N/Lat E/Long River site location
number
1 39°52'17.4" | 45°42'54.9" Arpa river upstream
2 39°41'33.0" | 45°27'06.6" Arpa river midstream
3 39°43'31.9" | 45°11'22.6" Arpa river downstream
4 39°54'09.1" | 45°29'41.9" | Yeghegis river upstream
5 39°46'12.4" | 45°18'31.0" | Yeghegis river downstream

Results and Discussion. The results of the study showed that total planktonic
bacteria count according to the Arpa and Yeghegis rivers flow increased (fig. 1). It’s
known that elevated organic matter concentration in aquatic ecosystems leads to an
adequate increase in planktonic bacteria count [1, 5, 6]. All of this indicated that the
Arpa and Yeghegis rivers flowing through urban and rural areas were exposed to organic
pollution induced by irregular household and agricultural discharges as a result of which
bacterial count from the upstream of the Arpa and Yeghegis rivers to the downstream
increased gradually. Seasonal changes in planktonic bacteria count were mainly
conditioned by the thermal regimes of the rivers (Fig. 1). It’s known that increased water
temperature may lead to microbial activation and organic matter level (through
decreasing dissolved oxygen concentration) increase causing an increase in planktonic
bacteria count [6].
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Fig 1. Aerobic bacteria count in the Arpa and Yeghegis rivers (CFU — colony-forming unit).

The same picture of changes in planktonic bacteria count along the rivers was
also observed in case of coliform bacteria and coliform group species — E. coli (figs. 2
and 3). Worldwide coliform and E. coli bacteria are used as the indicators of fecal
contamination and hence, the possible presence of disease causing organisms [1, 6, 9].
They are always present in the digestive tracts of animals and humans and are found in
their waste [6]. All of this allows to conclude that an increase in coliform and E. coli
bacteria count according to the rivers flow was mainly conditioned by the impact of
waste and wastewater resulted from urban and rural household and cattle breeding
activities in the Arpa river catchment area (figs. 2 and 3).
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Fig.

2. Coliform bacteria count in the Arpa and Yeghegis rivers.
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Fig. 3. E. coli bacteria count in the Arpa and Yeghegis rivers.
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If a large number of coliform bacteria (> 1000 CFU/100 ml) are found in water, it
is possible that pathogenic (disease causing) organisms are also present in the water, and
the water may become dangerous even for recreational uses [3]. The results of the study
showed that according to the coliform bacteria count, environmental risks may have
been posed from all the investigated sites, in case of river water used for recreational
purposes (fig. 2). Based on the quantitative parameters of coliform bacteria, the ecologo-
sanitary quality of the waters of the Arpa and Yeghegis rivers was assessed and is
presented in tab. 2.

Table 2. Ecologo-sanitary quality of the waters of the Arpa and Yeghegis rivers
according to coliform bacteria count

Sampling site Fecal pollution degree
number May Jul Nov

1

According to the E. coli bacteria criteria set by the U.S. Kansas Department of
Health and Environment, waters are divided into three categories: class A — public
swimming area; class B — publicly accessible water bodies; class C — no public access
[10]. The results of the E. coli bacteria study showed that the waters in the upstream
(sampling site Nos. 1 and 4) of the rivers belonged to class A and were safe for
recreational use. Low or safe level of E. coli bacteria in the sampling site Nos. 1 and 4
indicated that the sources of coliform bacteria in the upstream of the Arpa and Yeghegis
rivers were probably environmental (coliforms of non-fecal origin), and therefore, these
sites can be considered safe for recreational uses. Nevertheless, the waters in the
midstream (sampling site No 2) and downstream (sampling site Nos. 3 and 5) of the
rivers belonged to class C, and the public access into these water bodies was unallowable
(tab. 3).

bW

Table 3. Geometric mean values of E. coli bacteria count in the

Arpa and Yeghegis rivers
Sampling site E. co_Ii bacteria cqunt (CFU/_lOOmI)
number July Environmental risk categories and values
Class A Class B Class C
1 132
2 1494
3 2361 160 262 427
4 143
5 1917

Based on the results of the aerobic, coliform and E. coli bacteria study, it’s
possible to state that the deterioration of water sanitary-bacteriological state according to
the Arpa and Yeghegis rivers flow was registered which may have been conditioned by
organic and fecal pollution caused by urban and rural household and agricultural
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activities in the Arpa river catchment area. According to the coliform and E. coli bacteria
count, fecal pollution degree in the midstream and downstream of the river ecosystems
may have posed serious pathogenic risks, in case of water used for recreational purposes.

This work was supported by the State Committee of Science of MES RA, in the
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frame of the research project No. 15T-1F312.
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Swndnnwywl punnibwynientlutnp 2wndnwdubp YuwnwpBine nltuwyneginul £, npnup hhdeu Gu
wUuhwwnh $hghywywt qupqugdwu W dhghywywl wwwnpwunjwénipjwl hwdwp: Wu gnpdplupuwgn
pwpn E, Bpp funupp JGpwptpdnd £ dwwdnp pGpqupgugnd  nlubgnn GpGluwlGphu: - Wphuwwnwugh
Uywwwlyu E' pun hptlg $hghywywu qupqugdwt b $hghjwlywl wwwnpwunwsénipjwl ndjwiubph
Juqut] hwwnny $hghywywl Jwpdnipjniuubph  hwdwihp W Yhpwnt) nwunigdwl  gnpd-pupwgned®
huwnbantiny Upwug hwuwnpwyntpjwl Utp, nnwtu |hhpwy wunwd:

Uwnwynp ptpqupgqugned nillignn tpGfuwlbn — pwndnid — pwpdnnwywl punniiwynepynit —
awndnnwlwl wlywnhynipnil — $hahlwluwl Jwndnipniulbn

JlBuraTtenbHble CIIOCOOHOCTH — 3TO YMEHHE BBITIOJHATH JBIKEHHS, KOTOPHIE SBISIOTCS OCHOBOH
JUISL (DM3UYECKOTO Pa3BHTHS U (M3MUECKOH ITOJTrOTOBIEHHOCTH YeJIOBEKa. JTOT IPOIECC BHI3BIBAET
CJIOXKHOCTH, KOTJ]a pedb HAET O JETAX C OTKIOHCHHSIMH B YMCTBEHHOM pa3BUTHH. Llenpio paGoTs
SIBJISICTCSl CO3/IaHHE KOMIUIEKCA CIICHMAIBHBIX (DU3MYECKUX YHPaKHEHHH, COTJaCHO JaHHBIM
¢bu3ndeckoro pasBuTHS U (HU3MYECKON MOATOTOBICHHOCTH TaKHX JeTeil, ¢ JalbHEUIIUM HCIIOJb-
30BaHUEM €ro B y4eOHOM TPOIECCE, TEM CaMbIM HHTETPHUpPYsl MX B OOIIECTBO KaK MOIHOMPABHBIX
YJICHOB.

ﬂemu C YMCMEBEHHbIMU OMKIIOHEHUAMU osudicenue — 08uU2amebHble CHOCOOHOCMU —
osuUcamenbHas AKMUEHOCMb — qbu3uttecr<ue ynpasiCHeHus

Motor abilities are abilities to perform movements, which are the basis for physical
development and physical preparedness of a person. This process causes complications when it relates
to children with mental disabilities. The aim of the work is to develop a set of special exercises in
accordance with the data on physical development and physical preparedness, and use it in the
learning process through the integration of children into society as full members.

Children with mental disorders — movement — motor abilities —
motor activity — physical exercises

Swndnnwywlu punnilwynepynilutnp 2wpdybint, wndnwdubp Yuwwwntine punniuw-
yncpynilt £, wju hwunhuwunwd £ $hghywywl qupgugdwl b $hghlwlwl wwwnpwuwn-
JwoéniejwU uplenp gnpénl: Swndnnwwl wywwnpwuwnniejwl hhduwywl gnigwuhuGpu Gu
hGinljw] wpdnnwywl  punniuwyniggnilubpp® dywlwihu nd,  nhdwgyniuniegnl,
wnwagwwndntenl, nhwntynientl, gwwnyntbwynie)ntl, hwywuwnpwypnnieintt W wyu:
JdGpnjwp  punniuwyniejnilubpp hhde 6U hwunhuwund  wUhwwnh  neuncdUwyw,
dwpqwywl gnpénilbnipjwl dwdwuwly  hpwywlwgdnn  Ywplnp  wpnnneeyniulbph W
hdwnniejntbutph dllwdnpdwu hwdwp:
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LJwsd gnpéplurwgp pwnn £ wnwybiwwbu, Gpp junupp gunwd £ dnwynp pGpquinguw-
gntd ntubgnn GpGhuwlGph Jwuhu [2; 5]:

«Uwnwynp ptpqupgwgnd niubgnn GpGhuwy hwulwgnieintup hp Jbe UGpwnnud E
GpGhuwutph, npnug Jhwydnpnud £ gfunintnh yenlth opqwuwywl W $niuyghnuw| uwu-
Jwépubph wnywjnieinilp: LUwl Gpghuwutph Unn YEUunpnuwywl Uywpnwihu hwdwywngh
(ULR) whunwhwpdwl hEnbwupny Juwuynd W' nuypwjht, Jdywlwiphl, hnpdnuwp W
uBLUunpwihu hwdwywpgtpp, pwpénpwagnuu hngblywu $niuyghwutpp® funugp, nwnpnLEiNL-
Up, hhannniejniup, 2wndnnwywu ninpunp [4]:

Swndnnwywu hdwnnieniuubph dlwynpnudp, $hghywywl pErujwéniejwlp hwp-
dwpdbine yupnnnepyniup Ywhujwé Bu wyu GpGhuwubph Jinwgnp npnpinh - puwlgupdwl
swupnipjwl  wuwmhdwuhg, Gpypnpnwywl  fuwugupnudubphg W hniquywdwihu  ninpunp
wnwUdUwhwuwnyniejnilltphg [5] @ Unwwwhy $hghywywu yYnipinnipuwgh ywpwwdniupUubpp
dwnwynp  hGnwduwgnieintt  nltubgnn GpGluwubph hwdwp  hwunhuwund BU ng dhwju
wndnnwywlu ninpunh fuwugqupnduBph 2nydwl, $hghlwywlu qupgwgdwl, wnennentejwl
wUnpwwundwl, wndntejntlutph dhoin yunwpdwl, w)] bwl unghwjwlywl wnwwwnmwghwih
hqgnn hupwu [7]:

Nuinh wuhpwdtwuinie)ntu £ wnwewunwd Yhpwnt) hwwnnty dhgngutn dunwynp rbp-
qupqugntd ntutgnn nwpngwlwulbph 2wnpdnnuywu punnilwynepniuutnh qupguguwu
ninnipjwdp, husgu £ hp hGpphu YUwwuwh pninp 2wpdnnwywl  YwpnnnipniulGph W
huwnniejntlubph  dllwynpdwup: Ybpp Lpwé hhduwpuunhputpp yywynd Gu ingjwp hGunwgn-
nnLEjwl puinpywé rpEdwih wpnhwywuniejwl Jwuhl:

Utp hGunwgnunipjwu Uwywwnwyu £ nwunwdUwuhpbp 9-11 nwpGlwl el dnwynp
rEnqunqwgnd nlubgnn GpGhuwubph 2wpdnnuywu punnibwynepinibutnh dwywpnuwyp,
uaqut) hwuwniy $hahywlwt Jwndnipniuutph hwdwihp® hwpdh wnubing Upwlg wuhw-
nwywl wnwuduwhwwnynipinilutpp: Un bywunwyp hpwywlwgubine hwdwn hGnwgnunnt-
pjwl wnele nnyti BU hbwnlywy juunhputpp

e Pwgwhwjnt) W hwdbdwwntl pEelL Jwnwdnp pEpqupqugnd nlutgnn W Junwynp
$hahywwbu wnnne 9-10 L 10-11 tnwpEywl nwpngwywlubph $hghywywl qupgugdwlu
wupnpnwndtunphy gnigwupubpp:

e NrunJUwupnt] W hwdGdwwnt] pGrl Jnwynp rEpqupqugnud nitlbgnn nunnguw-
ywultph 2wpdnnuywu punniuwynientlutph Jwywnpnwyp:

Ynipe L dBpnn: IGinwgnunnieintllbpl wugywgyt) Bu Unpph Juwynn pEpquipgugnid ntubgnn,
GpGhuwutbph ehy 2 hwwny /odwunwly/ nwpngnud 9-10 W 10-11 wnwpblwu prEel Junwynp ptp-
qunquwgntd ntubgnn nupngwywuutph W Splwup phy 110 hhduwywu nwpngh 9-10 W 10-11 wnw-
nGYwu Jnwydnn, $hahywwbu wnnng nwpngwywlutnh 2npswuncd:

Wowytnwnutph wuytwnwutph ncuntdbwuppdwu hhdwu ypw punpytp Bu 20 pErle Jwnwdnnp rbp-
qupquwgntd niubgnn W 20 Juwynp, $Shghywwbu wnnng nwpngwywu: Cunhwunip wndwdp hGunw-
qnuinipjwup Jwubwygbp GU 40 nuwpngwywl: NuncdUwuhpneejnibilbpu yuwnwnpdbp B Gpyne
fudptpnLd® thnpdwpwpwywl W unnignnuyw:

UbGpennutnu GU*

o nunLdbwdGennwywu gpuwywuntpjwu niuncdUwuhpned, wynwd W yeppndned,

e wuybwnwynnnid,

e 9-11 nwnblwu GpGhuwubph wndnnwywl punniuwyneenltutnh rEunwynpned,

o dhaghywywl qupgugdwl gnigwlhpubph wupnnwnutwnphy gnigwuhpubph quwhwwnned,

o unwgywé wnnyntupubnh yhdwlywagpwywl yeninidncpnil:

Qhwnwthnpéh Jntpwpwlgnip Jwubwygh hEnwgnundwu wdpnnpwywl dpwahpp pwnyugwé Ep
hGwnljwy gwihndubphg.

Wuppnwndtunphly swthnidubn’ hwuwlp, dephu Jbpgnyeh Gpyuipnueniup, unnphu yGpgnyeh
Gpywpnienup, nwubph (wjunceiniup: vEphu JGpgnypUtph Gpywinnieiniup nwubintunh W dhguwdwinh
unnphu Swjph Jdhgle puywé wnwnpwoédnipnilu £ Uninphu JBpgnypUGph Gpywpnieiniup swihynud £
upniup-yGgwihu hnnh npuwhtu wbdtnhg Jhusle quunwihu ybGphu wnwlwihU thnp Gintup: Nwubph
|wjuntpniup® ncutincuutph Jhele puywé tnwnwénie)nlul k:

Upspwywlnwlyh Epulynipupuyh npnpncd: YUpdpwywlnwyh 2npgwghdp swihynd £ uwunhdtn-
nny, hwughuwn 2Uswndwu, funpp UGpRUsdwl W funpp wnpunwUsdwl nhpebpnwd, nphg hGunn YwptGh £
swihbp Yndpwywunwyh Epuynipupwl: WU npmpnud Bup funpp UbppUsdwl W funpp wpunwipUsdwl
wpnyniupnud unwgwd  indjuiutph  wwppbpnigjwdp: Wuo swihneidubph dwdwuwy - dwwwyBul
wlglwguntd BU wnglhg wwnncyutnh Ynwihg' wnwdwpnyuwlg unin W Ypdpwagbindbph tnwyhg' Ywlwlg
Unuwn, huy htnlehg' rhwlutph unnpht wulywl dwywpnwyny:
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Ubgdwédph quwhwwnnid: thpn Yegywodp £ hwdwnynud Geb qinibup W Jwpdhup JGY nunnuw-
hwjwg nhppnud BU, ntubpp gunugned BU Unybu Jwywpnwyh dpw, phwyubpp nnipu ggywé s6u, Ynuph
J&Gnhu wnGnutnp gunuynwd GU Jhleunugu dwywpnuwyh ypw:

KQbtinph nidh quwhwwnnedp: Quithynd £ undnpuywl pdywywl nidwswhnd /nhuwdndGunnphwi/:
Gwnwgnnynnp Ywuguwé nppend ppund £ nidwiswithp, pywgnighsn’ nwuwnwlhg nnwpu, npubugh
ulweh pupwgpht shuwbqunh: Uww wnwlg ncuph Jywultpp (wptGine d6nplu nidwswhnyg wwngnud £ ynnd
W ubnund wju wdpnng nudny: Cupwgenid sh pnywwnnynud inbnhg 2wpddtb), rbeybl W dbnpp 6wty
wnUuywjhu hnnnud: Unwpwnyyned £ Gpyne thnpé, gpwugynd £ jwdwagniu wipnyniugp: Upnjncuputpp
qUwhwwnynud BU Yg-ny:

Thwyniynipywl quuwhwndwl hwdwp hGnwgnunynnp juwnwnpnud £ pGuhuh gunuyh UGnnud
qgbéywé rhpwhuhl: IGnwagnunynnp rEUhuh qunwyp UGwnwd £ 5 U, 7d, 9 U hGnwydnpniejntuhg wwwnhl,
jnLpwpwUgnin Uinnud Yuwnwnnd GU Gpbe wuqud® gpwlgyned £ jwdwgnuu wpnyniuen:

Swywuwpwlpenipywl qguwhwwndwl hwdwn Yyhpwnynd £ Nndpbpgh thnpép, nph dwdwuwy
hwpuh E wnuynid hGnwgnunynnh hwjwuwpwnnipjwl nlnnniejniup: IGnwgnundnnp yuugunwd £ UGy
nneph ypw, djnu ninph nnbwpweny htudnd £ hEujwé ninph duynuyph Jpw, pun npnud dGnpbpp
wwpgnud £ wnwg, wgetpp' thwynud: Wu thnpdh quwhwndwl dwdwlwly puin hwywuwpwenipjwl
wnlnnnipjwl nwnpnieintl £ nupédynd hwjwuwpwneniejul wunhéwuh /hGnwgnunynnp wpwpd k£
Jwuguntd, et andynid £/, ynwtph W Jwwnubph nnnh Yypw: Lwy qguwhwwnwywup wnpyned £ wju nGwend,
Gpp hGwnwagnndnnp, Ywwwntbing thnpép, ywhwwund £ Updwé Yuyntt nhppp wdbih pwl tnwuuhhug
Jwjplyjwl' wnwlg nnnh wniwnipjwl: et hwjwuwpwnnigjwl wnwulhhug Jujnpywuhg wwywu £ W
nhunynud £ Jwwnutph W YynwGph nnn, www hwyjwuwpwynnipiniup guwhwwnyned £ wlupwywpuwp:

Stnhg hbnwgwwnly — httnwgnunynnp Ywwnwpnd £ hGnwgwwny nknhg Gnpte thnpény® gpwugynid
E (wywanuu wpnjniuep:

Upmyniupubp W pUbwpyncd: Lepywywgwé phy 1, 2, 3, 4, 5 wnynuuwyubpnud
pGpqwé GU hGunwgnunniejwu wpnyncuputnp;

Wjuwhuny® Utn ynnuhg Yuwnwpywsd hGinwagnunnieiniliibphg wwpg nwnawd, np thnp-
dwpwpwywl 2 nwphpwhU fudptph hGnwgnnynnutph® wuppnwndtunphy gnigwupputpnud
gnbpt wnwppbpneintl sh Ujwwnyned, pwgwnniejwdp nwubph (wjuncejwu  (NLL) gnigwuhh,
npntn Yw hwyjwuwnh tnwppGpneenil (p<0.05) (wn. 1 W 2):

Ubgwéph quwhwwndwl wpnyntupubphg Bplenud £, np W' thnpdwpwpwywu, W' unnt-
gnnwywu hudptph GpGhuwlbph dnin - weyw Bu Ytgywéph 2tnnidubp Unpdwjhg, uwywju
thnpéwpwpwywl 2 fudpGpnud nw wybih £ wpunwhwyndwé, wnwybiwwbu Uywwnynud £
glfuh, nLuwgnune W phwyutph 2Gnndutp Unpdwihg (p<0.05) (wn. 3 L 4):

fdnpbph tpuynipuhwih swihdwl wpryntupnd  Lu unwglp Bup hwyjwuwnh gnigw-
uhputp (p<0.05): IGwwgnuniejwl wpryntuputpp UepYwjwgywé Bu wn. 5-nLd:

Ungniuwy 1. 9-10 nwptywl Jnwydnnp ptpqunpgwgnid ntubgnn b Junwdnnp $hghluwwtu wnnng
nwnpngwywuutnh wuppnwnutunphy gnigwuhautph wpnjnitupltinp

Snigwh? RbLRrL Jnwynp Uwnwynp b $hghyuwytu T
prEnqunpqugnLd wnnng
nitukgnn
IUUUNC fud/ 1.23+0 1.284+0 0
eucs ya/ 24.6+2.1 26.6x1.9 0.7
Ud we 66.9+1.7 68.3+1.1 0.7
fud/ dwlu 66.9+1.6 68.4+1.1 0.2
Jd wye 50.1£2.2 50.6+2.2 0.2
fud/ dwhu 50.4+2.1 50.622.1 0.1
NFL /uu/ 33.4+0.8 40.4+0.8 6.4

Swndnnwywu punnilwynipiniultph nwuncdUwuhpniejwu wpryniupnd el Unw-
dnp prEpqunqugnid ntubgnn GpGhuwutph dnn Lywwndtb) £ pwpdnnuywu punnibwynepeniu-
ubphg'  Jywlwihu  nuwdh,  gwwnyniuwynigjwl, hwywuwpwpenipiwl,  nhwnyniejwl
gnLgwuhpubph hwywuwinh wnwppGpnieint hwdtdwwnwd unnignnwywl fudph GpEhuwliGph
gnLgwuhpubph hGwn (wn. 6, 7, 8):
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Unyniuwy 2. 10-11 nwpBywl dnwdnp pEpqungugnid niubgnn W dinnwdnn $hghlywwbu wnnng
nwpngwwuutnh wuppnwndtnphy gnigwuhubph wpnyniupltipp

RtRUL Unwynp Uunwynp b dhghjuwbu T
8nLgwlh2 prEpqupqugnLd wnnng
nLtukgnn

UUUYL Jud/ 1.38+0 1.394+0 0
eucs g/ 33.6+0.9 34.3£2.1 0.3
ud wp 68.9+1.7 72.3+1.1 1.7
fud/ awfu 68.9+1.6 72.3+1.1 1.8
Ju wyp 52.142.2 56.3£1.6 16
fud/ awfu 52.442.1 56.1£1.5 14
NFL /ud/ 34.4+0.8 42.3+0.4 8.8

Ungniuwy 3. 9-10 nwptywl Jnwydnnp pGpqunpgwgnid ntubgnn b Junwdnp $hghyuwwtu wnnng
nwnngwlywultph YEgywédph quwhwwndwu gnigwuhputpp

RtRUL Unwynp Uwnwynp b T

8niLgwlh? pEpqupqugnid ntukgnn | $hqhlwwbu

wnnny

Ntnhn 0.5+0.2 0.9+0.1 2
Up 0.3+0.2 0.1+0.1 1
QN Qwiu 0+0 0+0 0
Unwy 0.3+0.2 0+0 15
G 0+0 0+0 0
Lnpdw 0.3+£0.2 0.8+0.2 17
Ll Pwpén wg 0.7+0.2 0.1+0.1 3
Adwipu 0.3+0.2 0.1+0.1 1
fEpywé wnwy 0.9+0.2 0.1+0 4
Lnpdw 0.3£+1.2 0.8+0.2 0.4
@1 | Pwpap wy 0.8+0.2 0.1+0.1 3.5
dwhu 0+0 0.1£0.1 1
Lnpdwy 0.5+0.2 0.9+0.1 2
ut Pwpén wyg 0.1+0.1 0+0 1
duwipu 0.4+0.2 0.1+0.1 15

GwnwagnuinLeintuhg wwng nwnawy, np dnwynp ppqungugnid nlutgnn Gpbuw-
utph 2wpdnnwywlu npppunh hhdbwywu fuwuqwpnwdp nw hwjwuwpwpenigjwlu  wwh-
wwuntdu E (wn. 6, 7):

&'J wwnq, W pwnpn 2wndnidubpp wju GpEhuwltph Unun wnwgwgunid BU ndqwpniejniu-
ubp* vh nGwpenud hwpywynp £ oguwgnpét] wnwybiwagniu 6hgbpp, Ujncunwd® hwpdwnyty W
Juwwnbl guwwnyp,  Gppnpnnud® 62gnhuin Yepwipuwnnt 2wndnwdp Ywd nhpgp, snppnpnnud®
ntunnnLejwdp swiht hEnwynpnieintup W qunuyny nhwsb) Lpwlwybwnhu:

RGnwgnnnipjwl pupwgenid pGele Junwynp ptpqupgwgnd  nlubgnn GpGhuwutph
dnun pwgh yGpp Lpdwd 2wpdnnuiywu punnibwyncejnitutphg LJwwndb) E bwle wyp 2wndn-
nwywu punniuwynipynilubph gwén Jwlwpnwy' wndnwdubph  Ynnuunpnndp  tinwipw-
onpjwu Jbp, dywuwjhu pninuentt W ydyjwoénipe)nil, dbnptph W nuinptph 2wndnwdutnh
wUhwyJwswihnipjnLu:
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Unynuwy 4. 10-11 nwpBywu dinwdnp pEpqungugnid nlubgnn W dinnwdnp $hghywwbu wnnng
nwpngwlwuutph Yegdwdph quwhwwndwl gnigwuppubpp

EERL Unwynp Uwnwynp b T
8nLgwh? prtnqunqugniy dhahjuwbu
nlukgnn wnnng
Ntnhn 0.6+0.2 10 2
Up 0.1+0.1 0+0 0.6
qQ Quifu 0.3+0.2 0+0 13
Unwy 0+0 0+0 0
Gwn 0+0 0+0 0
Lnpdwy 0.4+0.2 0.8+0.2 1.3
nra wy 0.3+0.2 0.3+0.2 0,2
Puwnén Awihy 04+02 0+0 2
fdGpJwd wnwy 0.8+0.2 0.1£0 35
Lnpdw 0.3+0.2 0.4+0.2 0.5
4} wyp 0.4+0.2 0.3+0.2 0.3
Punép Awpu 0.5+0.2 0.90.1 0
Lnpdw 0.9+0.1 10 0
yn
Pwnén wy 0+0 0+0 0
dwu 0.1+0.1 0+0 0

Unyniuwy 5. Unwydnn pbipqungwgned ntutgnn W Jinwdnn $hghyuwwtu wnrnng nunngwywulbph
Undpwywlnwyh tpuynipupwih swithdwl gnigwlihautinp

Swnhep Snigwuhp, ud fetrl Uinwynp Uwnwydnp b $hghywwtu T
rEnqupqugnLd wnnny
nLutignn
9-10 Unpdpwdwlnwyh 1.8+0.2 3.8+0.6 33
Epuyntpupw
10-11 Unpépwdwlnwyh 2.7+0.2 3.5+0.3 2
EpuynLpupw

Unyniuwy 6. 9-10 nwnptywl Jwnwydnnp ppqungwgnid ntubgnn W Junwdnnp $hghluwwtu wnnng
nwnpngwywuutph wpdnnwywu punntbwyntpntutnh dwywpnwyp

Snigwilih phnqﬁflrzztggnntf&l:rutgnn q:th:Lu:utqbanuL:nnnz T
Uy 7.4+0.2 9.2+0.5 3.6
nwuwnwy
Al ndn g/ =0 6,720,2 9.120,5 48
nwuwnwy
Swuwnyntuwynepinil /ud/ 104.5+£2.5 132.4+1.9 8.9
Rwywuwpwyznnipiniu Upy/ 0+0 0.8+0.2 4

huyuybiny unwgywé wpnyntbplbph ypw® vowyb) Gup hwwny  $hghywlywl Jundnt-
rjntultph hwdwihp W Yhpwntl wiu $hghlwywl Ynipinnipwih nuwuwdwdbphl:

Ldwu Gpthuwutph $hghlulywl ywnpwunyjwénipjwl pwnpbuydwu bywwnwyny  wu-
hpwdtwn E Yuunwnptbp wupundty Gplupwunlc wpfuwwnwueltbn:
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Unynruwy 7. 10-11 nwpbywu dinwdnnp pEpqungugnid nlubgnn W dinwdnn $haghlywwbu wnnng

nunngwywultph wpdnnwywu punnilwynie)ntuutph swithdwu wpnjnctuplbpp

RtpU Unwyn Uunwynp b
Sniguilihz ral:nqwrralqwgnl.l;lnfutgnn q:hqhuwl.qllbunwnnnz T
Up 8,3+0.6 11,3%0.5 37
1 op g [l
wuunwyh nudp g/ o 7,120,6 11,2405 5.1
nwunwy
Swuwnyntuwyntpntl /ud/ 118.2+2.6 139.7+1.5 7,2
Swywuwpwyznnipiniu Uply/ 040 0.6+0.2 3
Unyniuwy 8. Yhwyniynipjwl quwhwndwl wpnjnctuputpp
Swphep Uwulwyhgutnp Lewnnwd Lewnnd Lewnnd
Wwuwytwnhu 5 d lpwlwytwhu 7 U Uwuwytwnhu 9 U
hGnwynpniejnitlhg hGnwynpniejntlhg hGnwynpnLejntuhg
9-10 bl dlnwynn 6 4 1
rtnqunqugnLy
nukgnn
Uwnwdnnp 10 9 7
dhahywwtu wrnng
10-11 bl dlnwynn 7 5 0
rtnqunqugnLy
nukgnn
Uwnwynnp W 10 10 8
$hahywwbu wenng
aruyuLNe3NL
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HUTOI'M N3YUYEHUSA BUJOBOI'O COCTABA )KUBOTHBIX U3
MOCEJIEHUM 310X BPOH3bI U KEJE3A IIMPAKCKOI'O MAP3A
(PACKOIIKH 2004-20151IT.)

A A . TEHIKAH

Hayunviii yenmp 30010euu u cuoposkonozuu, Uncmumym 3oonoeuu HAH PA,
and.gyonjyan@gmail.com

IpencraBieHs! pe3yabTaThl 000ONIEHHBIX JAHHBIX ITOBHIOBOTO 0030pa YKUBOTHEIX IO (ay-
HHUCTUYECKHM MaTepraiaM n3 packorok 2004-2015 rr. mocenenwuit smoxu 6pon3k! 1 xxeneza Mer Ce-
nacap, Azatan u Aiikanzop (Iupaxckuii Mmap3). OnpeneneHsl 17 BUIOB TOMAIIHUX U JUKUX XKHUBOT-
HbIX. KoJM4ecTBEHHOE COOTHOLIEHHE OCTATKOB ITOCIIETHUX B Pa3HBIX HOCEICHHUSIX CBHACTEIBCTBYET
0 Pa3BUTOCTH M UACHTUYHOCTHU XO3SHCTB HACENIEHHs TEPPUTOPUN CEBEPO-3aMaJHON JacTH ApMeHuUH,
6a3MpOBABIIHXCS HA COJEPKAHWH MEJKOro M KpyNmHOro poraroro ckora. Oxora mmena BCIIO-
MOTaTeIbHYIO POJIb B 00€CIICYeHNH PallOHA IUTAHKS U 3aTOTOBKE CHIPBSL.

Apxeozoonozust — snoxu oponswl u sncenesa — noceaenus Illupakcrkozo mapsa —
OuKue u QOMAawHue JHCUSOMHbLE

Lbpyujwgywé Bu ysunwuhubph nbuwywiht Ywauh Uywnwagph punhwun wpnniuglbp’
Shpwyh Jwpgh Uks Ubwwuwp, Uguwnwl b 3wjywaénp Jenwnbnwpw puwywywiptph 2004-2015
ere. wbnnuutphg utnwgywd dwniuhuinhy Unietph nLuntdbwuhpdwu hhdwu ypw: Npnaytg £ Juph
U pUunwuh ySunwuhubph 17 wbuwy: vGpghulbphu Juwgnpnubph pwlwywihu hwpwptnnieintup
wnwpptp  puwywdwpbpnud Jyuynd £ wjwunwuh - hjncuhu-wplidinjwt hwandwsh  puwysneejwu
inunbuwwbu qupgwugywéniejwl W Udwuniejwl JwuhU, npnup hhduwywunwd wwhbp GU funpnp W
dwup Gngpwydnn wlwuntulbp: Npunpancenlll ntubgl) £ uwwnwpnn nbp ulunh wwwhnuwu W
hnudph wwwnpwundwu hwdwp:

Sutwlytunwlwpwlnieintl — pnnliqt L Gplwet nwpwpnswultn — Chnwlh dwpgh puwlwyuypbn —
Yuwyph W putnwp YEUnwuhubn

In this study we describe the results of animal species composition of the Metal Ages from
Mets Sepasar, Azatan and Haykadzor settlements of Shirak region based on faunistic materials
(excavations 2004-2015). 17 wild and domestic animal species were described. The
quantitative ratio of fossil remains of described species suggests that the household farming of
inhabitants living in north-western Armenia was identical and developed. The husbandry was
directed on producing large and small cattle. Hunting had an auxiliary role in supporting the diet
and processing of raw materials.

Archaezoology — Bronze and Iron Ages — settlements of Shirak region —
wild and domestic animals

OO6paboTka u onpesencHre (payHHUCTHUCCKUX MATEPHATIOB U3 apXEOJIOTHUCCKUX
PACKOIOK UMEIOT HE3AMCHUMYTO POJIb JI OINPCACICHUA U BBIABJICHUSA KAQ4YECTBEHHOI'O U
KOJIMYECTBCHHOI'O COCTaBa U COOTHOLICHUA OTACIIBHBIX BU0OB JKUBOTHBIX B TEX MJIN UHbBIX
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MaMATHHUKAX, TTO3BOJISASI OCBEINATH TAKUE BayKHBIE CTOPOHBI XO3SHCTBEHHON JIEATEILHOC-
TH JAPEBHETO HACEJIeHHUs, KaK 0X0Ta U )KHBOTHOBOJICTBO.

KocTHble OCTaTKM >KMBOTHBIX U3 apXeOoJOTMYEeCKHX NMaMSATHUKOB CEeBEpO-3amaj-
HOW 4yacTH ApMeHHH OBUTM W3Y4YEHBI IOJTAITHO, a HEKOTOPBIE PE3yJIbTAThl yKe Mpe-
CTaBJICHBI B paboTax mocnentux Jet [1-4]. [IockonbKy pacKONKH BBINICYTOMSIHYTBIX Ta-
MSITHUKOB 3aBEpLICHBI W NPENOCTaBJICHHbIE (ayHUCTHYECKHE MAaTEepPHAaJIbl IOJHOCTHIO
00paboTaHbl, UMEETCsI BO3MOKHOCTD TPEJICTaBUTh KOHEUHBIE U 0000IIEHHbIE UTOTH HUX
N3y4YCHHS.

B pabote npencraBien o0muil craTuCTHYECKUH aHAN3 (PayHHUCTHYECKOTO Mate-
puana u3 packornok 2004-15 rr. Tpex XpOHONOTMYECKH PAa3HOBPEMEHHBIX MOCEIEHHUN
(I1-I TBIC. MO H. 3.), pacHoNOXKeHHBIX Ha TeppuTopun [Iupakckoro Mapsa (Apmenus), a
TaKXKe JaHa XapaKTEPUCTHKA COCTaBa CTaJa M POJIM OXOTHl B XO3SMCTBEHHON >KU3HH
obutarenei npeBHUX noceneHni [lnpaxka.

Mamepuan u memoouka. V3yyennsiii Mmatepuan coctapisier 6osee 8000 KOCTHBIX OCTaT-
KOB, OOHAPY>EHHBIX B XOJIC PACKOIOK apxeonoruyeckux namstHukoB Mer Cemacap (Il Toic. mo
H.3.), A3aran (9-8 BB. 10 H.3.) 1 Alikaaz3op (9-7 BB. 10 H.3.). JlaTHPOBKA MAMATHUKOB MPEIOCTABICHA
apxeosoramu lllupakckoro neHTpa apmenoBendeckux uccnenoanuiit HAH PA Xauatpsu u Eransn
[5]. Onmpenenenus mpoBeneHs! o obmenpunsToir Metoauke [7]. Cremyer OTMETHTb, 4TO — H3-3a
OTCYTCTBHS Y€PEIOB U IUIOXOH COXPAHHOCTH KOCTEH MOCTKPAaHHUAIBLHOTO cKenera auddepeHunarms
OCTaTKOB OBEIl ¥ KO3 HE MPE/CTaBIsIIACh BO3MOXKHOM, B CBSI3M C YeM MaTepuaj, MpUHAICKAIINI
npezacrasurensiM poxoB Ovis u Capra (kpome 3 ¢parmeHToB pora My(IoHOB U 2 6e30apoBOro

KO0371a), B JJaHHOW paboTe paccMaTpuBaeTcst o/ PyOPUKO MEJIKHi porathlii ckot [6].

Pesynemamut u oocyscoenue. B KomnueCTBEHHOM COOTHOILIEHHM MaTepHall pac-
npenernsieTcs M0 OTACIBHBIM AMATHAKAM CIeIYoUM obpasoM (tadi. 1).

Ta6auua 1. CoctaB KOCTHBIX OCTATKOB KHBOTHBIX

Mey Cenacap Azaman Atikadzop
Yactu ckenera 1 moic. 0o n.o. 12-6 66. 00 H.5. 9-7 86. 00 H.5.

Llespie yepena 8

DparmeHTH Yepena 76 38 28
Hinkxie yemocTi 243 99 113
Bepxnue yenroct 89 33 35
Crep:kHH pOroB 58 7 14
ATIaHTHI 21 1 3
Snuctpoden 16 3 2
[lneyeBbic KOCTH 83 55 57
Koctu npemmieusst 95 53 39
Benpennble KocTH 43 17 8
BepuoBsie KocTn 70 39 48
TapaHHBIE KOCTH 93 68 42
Meranonuu 211 109 114
JlomaTku 127 53 35
Koctu Taza 50 34 32
danaHru najableB 303 217 150
TIsTouHbIE KOCTH 47 34 26
Bcero kocreii 1633 861 746

Caeire 3000 KOCTHBIX OCTATKOB, ONPENCICHHBIX 10 BUA, NpHHAIexaT 10 BunaM AMKUX U 7 BHIaM
JTOMAIITHAX XUBOTHBIX. MUHUMAIIbHOE KOJIHYECTBO 0c0o0eit pessimmaet 500 equHu.
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Tabéauna 2. BuoBoii cocTaB KOCTHBIX OCTaTKOB

Tlamamuuxu
JKuBoTHbIC Mey Cenacap Azaman Aitkadzop
KOCTH ocobu KOCTH ocobu KOCTH ocobu
Bbiku /KOpoBbI 802 91 507 55 407 31
OBupl/ Ko3sl 624 83 267 54 238 42
Toammue CBHHBU 101 27 13 7 7 3
Jlomaau 29 13 49 18 39 7
Ocbt 2 2 2 2 5 4
Cobaku 5 2 - - - -
Bcezo domawnux 1563 218 838 136 696 87
Bouk 19 11 - - - -
lakan - - 5 1
Jlucuma 2 2 4 3 - -
Bapcyk 2 2 1 1 - -
Jukue Kynnua 1 1 1 1 1 1
Myduon 2 2 - - 1 1
be3oapoBblii Ko3el - - 1 1 1 1
OueHb 40 15 11 5 45 10
Kocyust 3 2 - - 2 1
Kabau 1 1 - - - -
Bcezo dukux 70 36 23 12 50 14
B o6mem 1633 254 861 148 746 101

Jukue euowl. Cnenyer oOpaTUTh BHUMaHHE Ha MaJIOYHCIEHHOCTh KOCTHBIX OC-
TaTKOB JTUKHMX XMBOTHBIX, HA OCHOBE KOTOPBIX BBISIBJICHO 10 OXOTHHYbE-TIPOMBICIOBBIX
BUJIOB: BOJIK, IIAKaJ, JHCHLA, O0apCyK, OJNeHb, KOCYNsi, My(IoH, 6€30apoBBIil KO3en H
IHKas cBUHBSA (Tadin. 2). [IpoueHTHOE comepkaHWe KOCTeH AMKUX BHIOB B MAMSATHHKE
Mern Cemnacap coctaBisieT 4,3, a B naMaTHUKaxX AzatalH U Aikanzop 2,7 u 6,7 COOTBETCT-
BeHHO. [lo OoraTcTBY ocobel nUKWX BHUIOB JuaupyeT nmamaTHUK Mern Cemacap, rie Ha
ux goiro npuxonurcs 14,2%, a B maMATHHKaX AzaTaH W AWKag30p OHH COCTaBISIOT
13,9 u 8,1% (tabn. 3).

Ta6aumna 3. [IporieHTHOE COOTHOIICHUE KOCTEH U 0cO0CH AUKHUX U TIOMAIIHUX BHIOB

TTamamuuxu B ToMm uucie, %
JlomaniHue BHJIBI Jlukue Bupt
KOCTH ocobun KOCTH ocoou
Men Cenacap 95,7 85,8 4,3 14,2
A3sataH 97,3 91,9 2,7 8,1
Aiikaazop 93,3 86,1 6,7 13,9

Cpenu KocTell MTUKUX XKUBOTHBIX 0OpamaroT Ha ceOs BHUMaHHE OCTaTKH OJiaro-
POIHOTO OJIeHs, 00pa3yIOIINE OCHOBHOM (hOH KocTel nuKkoii paynsl. B mamsaTarkax Mer
Cenacap m A3aTraH KOCTH TOCIEIHHX COCTaBISIOT cooTBeTcTBeHHO 57,1 m 47,8% ot
BCEX OCTATKOB AWKHUX BUIOB, a B maMATHUKE Aikamzop mo 90%. bBrmaroponHsiii oneHb
JIOMHHHUPYET TaKXKe U 10 KOJIMYECTBY 0coOeit (Tao. 4).

Ta6auna 4. [IporieHTHOE COOTHOIIEHUE KOCTEH U 0COOe! TUKUX BHIIOB KHUBOTHBIX

Jlnkue BUABI
THamsmuuku B tom umucie, %
OJsenun OcTasbHbIE BUIBI
KOCTH ocobu KOCTH ocobu
Men Cenacap 57,1 41,6 42,9 58,4
A3zaraH 47,8 417 52,2 58,3
Ajikaazop 90 71,4 10 28,6
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OmpeneneHHbe 10 BUAA KOCTH BOJIKOB OOHApYXEHBI TOJIBKO B IamMATHHKEe Mer
Cenacap u cocraBnsiior 27,1% ocrtaTtkoB nukoil (ayHsl. B equHMYHBIX SK3eMIUIsIpax
OBLTH OTIpeIesICHbI TAKXKe OCTaTKH IIaKaia, JINCHIIBI, OapcyKa, KyHHUIbI, My(diIoHa, 6e30-
apoBOTO KO3J1a, KOCYJIH 1 KabaHa.

Homawnue sncueomupte. OCTaTKU IOMAIIHUX >KUBOTHBIX COCTaBILIIOT Oouee
90% paccmaTpuBaeMoro Martepuaia. JlaHHBIE MPOIEHTHOTO COOTHOIICHMS KOCTEH H
0c00eii CeTbCKOX03SICTBEHHBIX KUBOTHBIX IIPUBEACHBI B TA0IM. 5.

Ta6muuna 5. [IponieHTHOE COOTHOIICHUE KOCTEH N 0cobei
CEITbCKOXO03SHCTBEHHBIX KUBOTHBIX

B tom uncie, %

Hamamuuku Kpynnoui Menkuii Jowaou Ocnnl Ceunvu Cobaku
pozamblii ckom | pozamblil
(Bvixu/xoposet) ckom
Osybi/Kk03b1)

KOCTH |0c00H [KOCTH 0cOOM [KOCTH |0c0Ou|{KOCTH| 0cOOM | KOCTH|0COOM |KOCTH | 0cOOM

Mey Cenacap 51,3 | 41,7 {399 38119 6 |01/ 09 65 (124 | 03 0,9

Azaman 60,5 40,4 |319 [39,7 (58 | 132 02| 15 16 | 52 - -

Auxadzop 585 | 356 34,2 |483 | 56 8 | 0,7] 46 1 |35 - -

Kpenocmo — nocenenue Mey Cenacap (111 meic. 0o n.3.). bonee 90 % kocreit
JOMAIITHUX >KUBOTHBIX MPECTABICHBI OCTATKAMH KPYITHOTO M MEJIKOTO POraToro CKOTa.
B mporeatHom cootromenun kocreit (51,3 %) u ocobeii (41,7 %) mOMUHUpYET KpyTI-
HBIA POTAThIA CKOT, a JOJIS MEIIKOTO POraToro CKOTa OT OOIIETo Yuciia KocTeil u ocodeit
JIOMAIIIHUX JKUBOTHBIX cocTaBisieT 39,9 % u 38,1 % coorBercTBeHHO. OTHOCHUTEIHHO
BBICOK IIPOIICGHT OCTaTKOB CBHHEH (6,5 kocteil u 12,4 ocobeii). B manbix kosnmuecTBax
obHapyxeHsl octatku Jomaned (1,9 %) ¥ equHUYHBIE SK3EMIUIAPHI KOCTEH cobak u
ocioB (menee 1 %).

Kpenocmp — nocenenue Azaman (12-6 6. 0on.3.) OcCTaTKH KPYITHOTO POraToOro
CKOTa cOoCTaBIsAIOT Oosiee 60% KOCTEH MOMAIIHUX KMBOTHEBIX, TEM CaMEBIM IIOYTH BJBOE
MpPEBbIIIast KOJIUYECTBO KOCTEil Menkoro poraroro ckora (31,9 %). [lo xonuvectBy oco-
Oeit ¢ HesHauuTenbHBIM NpenmyniecTBoM (0,7 %) Taxoke JUIUPYET KPYIHBIA poraThlid
ckoT (Tabmn. 5). Tperbe MecTo 3aHMMaroT Jomanu (5,8% xocreit u 13,2% ocobeit). OOHa-
PYXEHHBIE OCTAaTKH CBHHEH M OCJIOB COCTaBIIIOT b 1,8% Kocteit u 6,7% ocobeii no-
MAITHAX KABOTHBIX.

Kpenocmov — nocenenue Aiikaosop (9-7 66. 00 H.3.). B po1ieHTOM OTHOIIEHUH
KOCTHBIX OCTaTKOB MaTepHall M3 MaMsTHUKAa AMKan3op Mano 4eM OTJIMYaeTcsi OT Ta-
KOBOT'O M3 namsTHUKA A3ataH. KOCcTH KpymHOTO U MEJNIKOTro poratoro CKOTa COCTaBIISIFOT
COOTBETCTBEHHO 58,5 % 1 34,2 % 0T 0011ero KOJIMUeCcTBa OCTATKOB CEJILCKOXO3SICTBEH-
HBIX KHBOTHBIX. B MaJbIx KoMu4ecTBax 0OHAPYKEHBI OCTaTKH Jomanei (5,6 %), ocioB
(0,7 %) u cBuneii (1%). C TOYKH 3peHHUs MPOIIEHTHOTO COOTHONUIEHHs 0cO0EH KapTHHA
HECKOJIBKO MeHseTcs. JJOMUHMpYIoliee MOJI0KEHHE 3aHMMaeT MEJIKHH poraThlii CKOT,
coctaBisist 48,5% ot obmero koiaudecTBa 0coOeil MOMAIIHWX >XHBOTHBIX, KPYIHBINA
porartslii ckoT coctasisieT 35,6 %.

Takum 006pa3oM, BO BCeX BBIMICYITOMSHYTHIX IOCEIEHUIX 0XO0Ta MMeJa BTOPOCTe-
MIEHHOE 3HAYEHHWE, O YeM CBHJICTENECTBYET Malloe KOJIHYECTBO KaK KOCTEH, Tak H
ocobel TUKUX XUBOTHBIX. OCHOBHBIM OOBEKTOM OXOTHI SIBISUICS OJIArOpOTHBIN OJICHB,
KOCTHBIE OCTaTKH KOTOPOTO COCTABJISIFOT OOJIBIIYIO YacTh OCTATKOB JHMKHUX BHIOB BO
BCEX TPEX NMaMATHUKaX.

X03s1CTBO 3TOTO MEPUO/Ia B OCHOBHOM 0a3MpOBAJIOCH HA COJCPIKAaHUU U pa3Be-
JICHUM KPYIHOTO M MEJIKOTO pOraroro CKOoTa, CyMMapHOE KOJIMYECTBO OCTaTKOB KOTO-
pBIX coctaBisieT 6omee 90% OT Bcex KOCTeH HOMAaITHUX KUBOTHBIX B MaTepHalax U3
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Ka)XJI0TO MaMATHHUKA B OT/eNbHOCTH. B mamsaTHuke Men Cenacap OTHOCHTENIBHO BBICOK
MIPOIICHT OCTAaTKOB CBUHEH (6,3). B mamsaTHIKaX A3aTaH n AWKan30p Kak M0 KOJIHIECTBY
KOCTeH, Tak U 0coOeil JoImaap yCTymaeT TONbKO KPYITHOMY B MEIIKOMY POTaToMy CKOTY.

CorocraBiieHHe TIOJTYYCHHBIX PE3YJIbTATOB C aHAJIOTUIHBIMU JaHHBIMHA U3 XPOHO-

JIOTUYIECKU UAEHTUYHBIX MaMATHUKOB IlInpakckoro Map3a mo3BONUT BBIABUTH AWHAMU-
Ky ¥ IIyTH Pa3BUTHS OXOTHI U )KHBOTHOBOJCTBA HA HCCIIEAYEMOH TEPPUTOPHH.
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V3ygamn KoJM4YeCTBEHHBIE ¥ KayeCTBEHHbIE MOKa3aTelnn (DUTOIUIAHKTOHA BOJOXPAaHMIIHIIA
“EpeBanckoe o3epo” (EpeBanckoe Bomoxpammwmme) B 2005-2006 rr. m B 2015-2016 rT.. 3a
HCCIIeIOBaHHBIH eproy, GnopazHooOpasue BOAOpOCIel yBeINYMIIOCH IIOYTH B 1IBa pasa.

BriepBble mpoBeieHa TaKCOHOMMYECKas KilacCH(UKaIMs (GUTOINIAHKTOHHOTO COO0IIecTBa
EpeBaHcKkoro BOZOXpaHMIHUIIA, ONPEIETICHO KaYeCTBO BOJIBI.

Dumonnaukmonnoe cooémecmso — MAKCOHOMUYeCKas cmpyKkmypad — Kaiecmeo 60001

2005-2006 pp. W 2015-2016 pR. jwwnwpyt) U «Gpllwljwl (hé» spnwdpwnph $hinnwwly-
wnnbwjhtu hwdwybgnipjwl pwuwywywu W npwywywu nundbwuhpnipinilutn: IGnwagnunniejwu
pupwgenid gpwdpwpnid Unuin Gpynt wbqud wybjwgt) £ gphdninubph inGuwywjht pwquwquunt-
rjnLun:

Unwpht wuqwd wpdbl E Splwljwu gpnwdpwph hinnwwuynnuwiht  hwdwybgniejwl
tnwpunundhy nwuwywngnedp, npn2yt £ 9ph npwyp:

Dhunnwwulyinnbuyght hwdwlbgnepynil — tnwpunundhly unnigywée — sph npuwly

Quantitative and qualitative study for phytoplankton community of Yerevanyan Lich
reservoir was done for the periods of 2005 to 2006 and from 2015 to 2016. During investigations
the algae biodiversity was increased almost for two times.

For the first time the taxonomic classification of phytoplankton community of Yerevan
reservoir was presented and the water quality was determined.

Phytoplankton community — taxonomic structure — water quality

B oTamuue OT €CTECTBEHHBIX MPUPOIHBIX BOJOSMOB, BOJOXPAHHIIUINA SIBIISTIOTCS
CJIO)KHBIMH TPUPOTHO-TEXHIUYCCKUMH CHCTEMaMH C HEYCTAHOBUBIIIUMCS THUIPOJIOTHYCC-
KHM PEKAMOM, KOTOPBIH OIpeenseT N3MECHINBOCTh IPOCTPAHCTBEHHOMN CTPYKTYPHI Ka-
4yecTBa BOJ. VIHTCHCHBHBIC KOJICOAHUS YPOBHS BOJBI B BOJOXPAHIJIMINAX HEIOCPEICT-
BEHHO BJIMSIOT Ha TPOIECCH CAMOOYHWIICHUS, OCIOXHSS HAONIOMCHUS U KOHTPOIb UX
9KOJIOTHIECKOTO cocTostHUA. OCOOCHHO HeOIaronpusITHas 00CTaHOBKA CKIIAJbIBACTCS Ha
AKBATOPUSIX BOJAOXPAHHIHI KPYITHBIX TOPOIOB, Il (OPMHUPYIOTCS 30HBI 3arPsI3HEHUS C
MTOBBIIICHHBIM COICPKAHHUEM B BOJIC XMMUYECKHUX BelecTB. EpeBanckoe 03epo (MIomaib
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650 Thic.M%, cpeHss TIyOHHA 8 M, 06BEM BOIBI 5 MIH.M®) SBISETCS MCKYCCTBEHHBIM
BOJI0OEMOM, KOTOPBIH ObLT mocTpoeH B 1963-1966rT. Ha peke Pa3znaH, B 10ro-BOCTOYHOMN
gactu EpeBana. Boabl BogoxpaHUIHIA HCIIONB3YIOTCS B MESIX PEKpPearn, phiOOIOBCT-
Ba W opomeHus [4].

OpanM n3 HHGOPMATHUBHBIX ITOKa3aTeleil B OlleHKE Ka4eCTBa BOJBI ABISIETCS (U-
TOTUTAHKTOH KaK IIEPBUYHOE 3BEHO, pearupylomiee Ha U3MEeHEHus [2].

Lenp naHHOTO HCCIEIOBAHUS — ONPENECTUTh TEHACHIINN U3MEHEHHUST B CTPYKTYp-
HBIX MOKa3aTelsIX (UTOIUIAaHKTOHAa EpeBaHCKOro BOJOXPaHHIIMINA, d TAKKe OICHKA Ka-
YecTBa BOJBI.

Mamepuan u memoouka. B nepuon ¢ 2005-2006 rr. u 2015-2016 rr. npoBoamIoCh U3y-
YeHHe KOJIMYECTBEHHBIX U KaUeCTBEHHBIX MOKa3arelsel (purorurankroHa EpeBaHcKOro BOJOXpaHH-
nmia. KoHceparuio u 06paboTKy npo0 MPOBOIMIM COTJIACHO COBPEMEHHBIM THIPOOHOIOrIec-
kuM MertoziaM [1]. Pacuer uucneHHOCTH KI€TOK M MICHTU(UKALMSA BUJOB — C IOMOIIBI0 MUKPOC-
koma XSZ-107 BN, B kamepe Haxxotra o6memom 0,01 mit.

OmnpezeneHre BUIOBOTO COCTaBa BOJIOPOCIEH NMPOBOAMIOCH C TIOMOIIBIO OIPE/ICITUTEINeH
[3,5, 8, 11].

KauecTBo BoIBI OlIeHHBaNOCH 1O IIKajie canpooHoctH [lantiae—bykk [9] mo moxudukanuu
Cnaneueka [10].

Pe3ynomamut u oocyrycoenue. B viccieoBaHHBIC TOJBI HAOIOIANOCH YBEITHYC-
HUE (QIOPUCTHYECKOTO Pa3HOOOpa3usl (PUTOIIIAHKTOHHOTO COOOIIECTBa.

B pesynprare mpoaenaHHol pabOTH B cOCTaBe (PUTOILIAHKTOHA OBLIO 3apETHCT-
pupoBaHo 112 takconoB Bogopocneid. OHu oTHOcsATCS K 62 ponam, 40 cemelictBam, 16
mopsiakam, 12 kimaccam, 6 otaenam ( Tadum. 1).

Taomuna 1. TakcoHOMuYecKast CTPyKTypa ajabproduopsl EpeBaHckoro BogoXpaHUIHIIa
B niepuon ¢ 2005-2006 rr. mo 2015-2016 rr.

Ywuciio
T'on Kaace Hopsiaok CemeiicTBO Pon Bunx
2005 7 7 21 30 38
2006 8 9 22 33 40
2015 9 12 25 39 68
2016 11 14 30 41 70
Bcero 12 16 40 62 112

B nepuon ¢ 2005-2006 rr. B coctaBe (pUTOIUIAKTOHA OBLTO BBISIBICHO 50 BHUIOB BO-
JOpOCICH, KOTophle nmpuHamiexkanu 4 rpymnam: Bacillariophyta (auaromogsie), Chloro-
phyta (3enensie), Cyanophyta (cunesenensie), Xantophyta (>kenro-3enensie) (puc. 1) [6].

2005-2006

m Bacillariophyta Cyanophyta m Chliorophyta ®= Xantophyta
2%

—

Puc. 1. [IpouieHTHOE COOTHOIIEHHE OCHOBHBIX IPYIl (PUTOIIAHKTOHHOTO COO0IIEeCTBA
EpeBanckoro Bonoxpanunuma B 2005-2006 r.
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B wuccrnenoBannsrii mepuon 2015-2016 rr. 6put0 3apeructpupoBaHo 99 BUmOB
BOJIOPOCIIEH, KOTOpbIE MpUHA KA 6 0OCHOBHBIM rpymam: Bacillariophyta (anaromo-
Beie), Chlorophyta (zenensie), Cyanophyta (cunesenensie), Xantophyta (skenrto-3ene-
ubie), Euglenophyta (ssrienossie), Dynophyta (murodirossie) (puc. 2).

2015-2016
mBacilariophyta m Cyanophyta = Chlorophyta
®mEuglinophyta | Xantophyta Dinophyta

4% 4

% 4%

N\

Puc. 2. IIporeHTHOE COOTHOLIEHHE OCHOBHBIX IPYIT (PUTOILIAHKTOHHOTO COO0IIEeCTBa
EpeBanckoro Bogoxpanmmuima B 2015-2016 rr.

3a Bce roibl UCCIIEJOBAHUM JOMUHAHTHOM IPYIINON MO CBOMM KAa4€CTBEHHBIM I10-
Ka3areisiM OBLTH 3eJIEHBIC BOJOPOCIH, KOTOPBIE cOoCTaBisuin 42 % OT 00IIero yucia Bu-
noB ¢uromtankToHa. CyOIOMHHAHTHON TPYION SBISUIACH THATOMOBBIC BOIOPOCIH,
cocraBuBmme 36 % u 35 % coorBercTBeHHO. HamMeHbIIMI BUIOBOW COCTaB U Pa3HOOO-
pas3ue BUIOB HAOIIOAANIOCH B TPYIIIE KENTO-3eIeHBIX Bogopociei: 2 % u 1 % cooTBet-
ctBeHHoO (puc. 1, 2).

Kak BumsO U3 Tabn.1 u 2, B puroriankrone EpeBanckoro BogoxpaHmuimima Hab-
JOfaNach TSHACHIUS YBEITMYEHIS pa3Ho00pas3wst BOJAOPOCIEH MOYTH B 2 pasa.

Ta6auua 2. Bunosoii coctaB Bojtopocieit EpeBanckoro Boioxpanminia
B 2005-2006 u 2015-2016 rr.

2005-2006 2015-2016
Bacillariophyta 18 34
Cyanophyta 10 14
Chlorophyta 21 42
Euglenophyta 0 4
Xantophyta 1 1
Dinophyta 0 4

B cocraBe ¢uroriankTona Bogoxpanuiniia B 2015-2016 rr. 3apeructpupoBaHsl
KPYIMHOKJICTOYHBIC BUbI BO}]OpOCJ’Ieﬁ, MPpUHAJIC)KAIINUE I'pyIIIaM 3BIJICHOBBIX U JTUHO-
(UTOBBIX, KOTOpPBIE paHee He BCTPEUAINCh. B cocTaBe IBIIIEHOBBIX BOJIOPOCIEH oTMe-
yeno 4 suma: Trachelamonas oblonga, T. hispida, T. volvocina, Phacus tortus, kotopsie
W3BECTHBI M3 JIUTEPATYphl KaK MPEICTABUTEIH IJIAHKTOHA BOJOXPAHMIIHII, 3arps3HEH-
HBIX OPTaHUMYECKUMH BEIIECTBAMH.

B rpymnmne auHouTOBBIX BhIsiBIEHO Takke 4 Buma: Peridinium aciculiferum,
P. bipes, P. willei, P. sp., koTopble SBIAIOTCS TOKCHYECKUMH (HOPMaMH, BBIICISIOIINMA
TOKCHHBI, OITACHBIC JUIS YSJIOBEKA U )KMBOTHBIX. B OCHOBHOM OHM BCTPEYAIOTCS B BOJAX,
3arps3HEHHBIX TSHKEIBIMU MeTaimtamu [12,13].

B cocrase ¢uroruankrona 2005-2006 rr. B rpymie 3eieHbix otMeueH 21 Bua
BoJiOpocIieit u3 3 KIaccoB, 3 MOPSAIKOB, 9 cemelcTs, 12 pomoB. Hanbombmmm BUIOBEIM

65




JLT. CTENTAHAH, J1.P. TAMBAPSH

COCTAaBOM OTIMYHINCH poabl Scenedesmus (4 Buma) u Oocystis (3 Buzma). B ot rozsrl
TaKk)Ke B COCTaBE IUIAHKTOHA OBLTH OTMEUYCHHI KPYIHEBIC KOJOHHUAJIBHEIE Bofgopocin Pe-
diastrum boryanum, Botryoccocus braunii, Crucigenia quadrata, a takxke HATEBUIHBIN
ux Ulotrix sp.. B mampHe#mmx vCCaeq0BaHMIX JaHHBIC BHIBI HE ObUTH OOHAPYKECHBI.
B ¢uromnankTrone Bomoxpanmianma B nepuor ¢ 2015-2016 rr. BugoBoe pazHoobOpasue
3€JICHBIX BOJOPOCTEH yBEMWYWIOCh B JBa pasa. BriiBiaeHo 42 Buaa BOAOpPOCIEH,
KOTOpBIE IMpUHaAiekann 3 kiaccaM, 4 mopsakam, 11 cemeiictBam u 16 pogam. Hau-
Goutblliee BHIOBOE pasHooOpasue Habromanocs y poaos Ankistrodesmus (4 suaa), Coe-
lastrum (4 Buma), Scenedesmus (4 Buma), Cosmarium (3 Buma) u Oocystis (3 Buna). Io
JIBa BHJa OTMEYEHBI y KOJOHHAIBHOrO poaa VoIvoxX u kpymHokiIeTounsix ponoB Chla-
midomonas u Characium. 3tu BuIbI ABAAIOTCS - ME30CaPOOHBIMH M TPHCYIIN 3ar-
PSA3HEHHBIM 3KOCHUCTEMaM, B MCCICIOBAHMAX MPEABITYINX JeT He ObUIH OTMEYCHEL. B
ucciegoBanmsx ¢ 2005-2006 rr. orMedeHsI OpUTH 18 BUIOB THATOMOBEBIX BOJOPOCIEH 13
2 Ki1accoB, 3 TIOPSIKOB, 8 ceMelcTB, 14 pomo. B xaxxaoM poae 0BT OTMEUCH OIWH WITH
JIBa BUJa BOJOPOCIIEH.

B mepuox ¢ 2015-2016 rr. yBenuumiiock pasHOOOpa3ne JHaTOMOBBIX BOAOPOCIIEH
B 11Ba pa3a. beuto 3apeructpupoBano 34 Buaa, KOTOpEIE MPHHAIISKAT 2 Kiaccam, 3 1o-
psankaMm, 10 cemeiictBam u 15 pogam. 3a uccineayemslii nepuoa B EpeBanckom Bomoxpa-
HUJTHIIE OTMEYEHO yBeIMdYeHHe KoiamuecTBa BumoB poaa Nitzchia. B macrosiee Bpems
JIaHHBIN PO MPEACTaBIICH MIECTHI0 BUIAMH. Y BEJIMYMIIOCH TaK)KEe BUAOBOE pazHOOOpa-
sue y pomoB Cyclotella (3 Buma), Cymbella (3 Buma) u Diatoma (3 Buma).
B 2005-2006 rr. 0b110 BBLBICHO 10 BHIOB CHHE3EJICHBIX BOJIOPOCIEH U3 2 KJIaccoB, 2
MOPSAKOB, 5 ceMeWcTB u 7 ponoB. B mawHbIN mepmox orMedeHHble BUAbI Nostoc Sp,
Chroococcus turgidus, Gomphosphaeria lacustris u Spirulina abbreviata B nanpHefImx
HCCIICIOBAHMSIX B COCTaBe (PUTOILIAHKTOHA He ObUTM OoOHapykeHBL V3ydeHme ¢uro-
IUTAHKTOHA, TIpoBeaeHHOe B 2015-2016 TT., BRIIBWIIO yBENTHYCHHE YMCIIA CHHE3CICHBIX
Bruao0B. OT™MeUeHH! 14 BUIOB, MpUHAAISKAIINX 3 KitaccaMm, 4 mopsiakaM, 6 cemercTBam, 8
poaaM. B oTMedeHHbIe ro/ibl OCHOBHOM BKIIa/l B Ka4eCTBEHHbIE XapakTepuctuku Cyano-
phyta srocut pox Oscillatoria (5 BumoB), a maccoBoe paszsurue Buaa Oscilatoria limne-
tica (10 126 500 kx/m 1 40,5 r/m°) BBI3BaNO “IBeTEHME" BOBI OceHBIO 2016 T..

YBenuuenue 4ducia BHUIOB U IIOSBJIICHUC HOBBIX BHUJ0B CHUHEC3CJICHBIX BO}IOpOCHef/'I
SIBJISICTCS TTOKA3aTelieM YBEIIMYEHHsI CTENCeHU 3arpsi3HEHUs] U SBTPO(GHPOBaHUS BOgoEMa
[7]. B pe3ynbTaTe CTPYKTYPHOTO M KOJMYECTBEHHOTO aHANK3a BBISBICHO, YTO BUIAMH C
100 %-Hoi1 BcTpeuaemocthio 3a nepuoa ¢ 2005-2006 rr. u ¢ 2015-2016 rr. sBustroTcs:
Microcystis aeruginosa u Aphanothece clathrata uz cunesenensix Bogopocneii u Stepha-
nodiscus astraea u3 IMaTOMOBBIX BOJOPOCTICH.

Bunsl-unnukatopsl  opranudeckoro 3arpsisHeHus ¢ 2005-2006 rr. u ¢
2015-2016 rr. coctaBunu 74 % u 77 % oT 00IIETO0 TAKCOHOMUYECKOTO CITUCKA 3aPETHCT-
pupoBaHHEIX B Bojoeme Bomopocieid. C 2005-2006 rT. Ha OO BHIOB, ITOKa3aTeneit
HU3KOH CTEeNeHH canpoOHOCTH (0T 0 10 0-a) mpuxoantes 49 %, cpenneii carpoOHOCTH
(B —Me3ocampobsl)- 5 %, BeICOKO# canpoOHocTH (0T B-0. 10 p)-16 % [2].

C 2015 mo 2016 r. Ha 0O BUIOB, MMOKA3aTeACH HU3KOM CTEIECHH CanpoOHOCTH
(ot 0 10 0-a), mpuxoautcs 49 %, cpenueit (p -me3ocanpobsi)- 34 %, BeICOKOH (OT B- o
10 p)-17 % (tabi. 3).

CpenHeroioBbie okazarenu uHiaekca canpoonoctu B 2005-2006 rr. Konebamuch
B npexpenax 1.77-1.94, a B 2015-2016 rr. onn cocrasmsimm 1.61-1.82 (puc. 3). annsle
MIOKa3aTeN CalnmpoOHOCTH BO BCE HCCIENOBAHHBIE TO/Ibl HAaXOIWJINCh HA YpPOBHE
B-mMe30canpoOHOro OpraHuYecKOro 3arpsI3HEHUSL.
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Ta6amua 3. [Tokasarenu creneHu canpooHocTH puromiankToHa EpeBanckoro
BopoxpaHmmuma B 2005-2006 u 2015-2016 rr.

3oHa canpoGHOCTH 2005 2006 2015 2016

0 3 2 8 5
o-p 5 4 8 5
B-o 4 4 5 7
o—a 3 2 5 5
B 10 13 19 23
B—a 1 2 2 3
a-P 2 2 3 4
o 0 2 2 2

p 0 0 2 0
Bcero 28 31 54 54

P
1.5
1
0.5
o -
1 2 3 4

Puc. 3. Cpennue nokaszarenn HHIEKca canpoOHOCTH B EpeBaHCKOM BOOXpaHUITHIIE.
1-2005r., 2-2006r., 3-2015r., 4-2016r1.

BriepBeie mpoBeneH aHANM3 TAKCOHOMUYECKOH CTPYKTYpBI (DIOPHCTHIECKOTO
pa3HooOpa3us PUTOIIIAHKTOHHOTO cOOOIIecTBa. 3a MCCIeIOBAHHBINA MEPUOJ B COCTaBE
(UTOIUTAHKTOHA OBLIO 3apPErHCTPUPOBAHO 112 TAKCOHOB BOIOPOCIICH, MPUHATCKALIIX
K 62 ponam, 40 cemeilictBaM, 16 mopsiakam, 12 kmaccam, 6 otnenam (cm. Cnucok. Tak-
COHOMHUECKas Kiaccu(uKalus BOAOPOCIIEH, 3aperuCTPUPOBAHHBIX B UCCIIEAyeMbIE TO-
JTBI).

B ¢uromnankrone HaOMOAanach TEHACHIMS M3MEHEHUS! Ka4eCTBEHHON CTpPYK-
Typsl coobrecTBa, kotopas k 2015-2016 rr. Bozpocna B 2 pasa U JOTOJHIIACHE HOBBIMU
rpymmamu. Tak, eciau B 2005-2006 rT. Ob110 BIIBICHO 50 BHIIOB, MPUHAIICKAIINX 4 OC-
HoBHBIM rpynmnam: Bacillariophyta (nmatomosie), Chlorophyta (3enensie), Cyanophyta
(cunesenensie) m Xantophyta (kenro-3enensie), To B 2015-2016 rT. yixe 99 BumoB Oblin
npencrasutensiMa 6 rpymm: Bacillariophyta (mmaromossie), Chlorophyta (3enemsie),
Cyanophyta (cunesenensie), Xantophyta (;kenrro-senensie), Euglenophyta (sBrieHossie)
u Dynophyta (muHodiToBsIe).

B KauecTBEHHOM acmeKTe 3a BeCh NEPHOJ HCCIENOBaHHI TOMUHHUPOBAIM 3elie-
Hble Bojopociu (42 %), cyOgoMuHaHTON co0O0IIecTBa ObUIM AMATOMOBBIE BOJIOPOCIH,
cocrasstonme 36 % (2005-2006 rr.) u 35 % ( 2015-2016 rT.) COOTBETCTBEHHO.

B ¢uromnankrone EpeBaHckoro o3epa BbisBieHbI (oHOBBIC BB Aphanothece
clathrata, Microcystis aeruginosa u3 rpymnmnsl CHHE3€IEHBIX U JUaTOMOBBIN By Stepha-
nodiscus astraea, KoTopbie BO BCe TOJbI COCTABIISIIM OCHOBY COOOLIECTBA M MMEJIH HaM-
Oonbryro yactoty Bctpedaemoctu (100 %).

Bunsi-unukatops! opranudeckoro sarpsisHenus ¢ 2005 mo 2006 rr. u ¢ 2015 nmo
2016 rr. cocraBumu 74 % u 77 % COOTBETCTBEHHO OT BCETO TAKCOHOMHYECKOTO CITUCKA
3apEeruCTPUPOBAHHBIX B BOJIOEME BOJIOPOCIICH.
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AHaNM3 NONyYeHHBIX JaHHBIX THAPOOHOJIOIHYECKUX UCCIICOBAHHUMN MO3BOJIII Clie-
JaTh OUEHKY Tpodun Bomoema. Ha nanHbI MoMeHT EpeBaHcKOe BOZOXpaHIIIHUIIE MOKHO
OXapaKTepH30BaTh KaK Me30-3BTPO(HBIA BOJOEM, KOTOPBIA HE 00J7aJaeT NOCTATOYHOH
CaMOOYHIIIAOMIEH CITOCOOHOCTRIO K COOTBETCTBYET -ME30CanpOOHOMY YPOBHIO.

OO0mwuii cnucok. TakcoHOMHYecKas Kiaccu(UKaIs BOIOPOCIEH, 3apeTucTpu-
POBAaHHBIX B HCCIIEIYEMBIE [OJIBL.

Otnea BACILLARIOPHYTA
Kitacce CENTROPHYCEAE
[opsmoxk MELOSIRALES
CewmeiictBo Melosiraceae Kutz.
Pon Melosira Ag.(1)
IMopsimoxk THALASSIOSIRALES
CewmeiictBo Stephanodiscaceae Makar.
Pon Cyclotella Kutz (3)
Pox Stephanodiscus Ehr.(2)
Kiacc PENNATOPHYCEAE
IMopsimox ARAPHINALES
Cewmeiicto Fragilariaceae (Kutz) DT
Pon Fragilaria Lyngb.(2)
Pox Synedra Ehr.(2)
Pox Asterionella Hass.(1)
Pox Ceratoneis Ehr. (1)
CewmeiictBo Tabellariaceae Schutt
Pon Tabellaria Ehr.(1)
Cewmeiictso - Diatomaceae Dumortier
Pox Diatoma D.C. (3)
Pox Meridion Ag.(1)
Mopsnox RAPHINALES
Cewmeticto Naviculaceae
Pox Navicula Bory(3)
Pox Pinnularia Ehr.(1)
Cemelictso Eunotiaceae Kutz,
Pox Eunotia Her.(1)
Cewmeiicto Achnanthaceae Kutz
Pox Cocconeis Ehr. (2)
Pox Rhoicosphenia Grun.(1)
Cewmeiicto Nitzchiaceae
Pox Nitzchia Hass. (6)
Cewmeiictso Surirellaceae
Pogx Surirella Turp. (2)
Pox Cymatopleura W. Sm.(1)
Cewmeiicteo Cymbellaceae
Pox Amphora Ehr.(1)
Pon Cymbella Ag.(3)
Cewmeiicteo Gomphonemataceae
Pox Gomphonema Ag.(1)
Otaen CYANOPHYTA
Knacc CHROOCOCCEAE
Topsnoxk CHROOCOCCALES
Cewmeiicteo Merismopediaceae
Pox Merismopedia (Meyen) Elenk. (1)
CewmeiictBo Microcystidaceae
Pox Microcysis (Kutz.) Elenk (1)
Pox Aphanothece (Nag.) Elenk. Emend. (1)
CewmeiictBo Gleocapsaceac Elenk. et Hollerb
Pox Gleocapsa (Kutz) Hollerb emend (1)
CewmeiictBo Gomphosphaeriaceae Elenk.
Pon Gomphosphaeria Kutz (1)
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CewmeiictBo Chroococcaceae
Pox Chroococcus Négeli (1)
Kiiacc HORMOGONOPHYCEAE
TTopsnoxk NOSTOCALES
Cewmeticteo Anabaenaceae Elenk.
Pon Aphanazimenon Morr.(2)
Pox Anabaena Bory (2)
CemeiictBo Nostocaceae
Pona Nostoc Vauch.(1)
ITopsimox OSCILLATORIALES
CewmeiictBo Phormidiaceae
Pox Phormidium Kutz. (1)
CewmetictBo Oscilatoriaceae
Pop Oscillatoria Vauch (5)
Pogx Spirulina Turp. (1)
Kiiace CHAMAESIPHONOPHYCEAE
Mopsimox PLEUROCAPSALES
CewmeiictBo Pleurocapsaceae Geitl.
Pon Pleurocapsa Thur. (1)
Otnen CHLOROPHYTA
Kirace CHLOROPHYCEAE
ITopsmoxk CHLOROCOCCALES
CewmeiictBo Hydrodictyaceae,
Pop Pediastrum Meyen (1)
CemeiictBo Oocystaceae
Pon Oocystis Naeli (3)
Cewmeiicto Ankistrodesmaceae
Pox Ankistrodesmus Corda (4)
Pon Selenastrum Reinsch (1)
Pox Kirchneriella Schmidle(1)
CewmeiictBo Dictiospaeriaceae
Popx Dictiosphaerium Nag.(1)
Cewmeticto Botryococcaceae Wille
Pon Botryococcus Kutz.(1)
CewmeiictBo Coelastraceae Wille
Pon Coelastrum Nag.(3)
Pop Actinastrum Lagerh (1)
CewmeiictBo Scenedesmaceae Oltmanns
Pox Scenedesmus Meyen (4)
Pox Crucigenia Morren (1)
Pon Westella De Weldeman (1)
Cewmeiicto Chlorellaceae Brunnthaler
Pox Tetraedron Kutzing (2)
Pox Chlorella Beijerinck (1)

CTPYKTYPHAS XAPAKTEPUCTUKA ®UTOIUVIAHKTOHA EPEBAHCKOI'O
BOJOXPAHMJIUIIA 1 OLNEHKA KAUYECTBA BO/IbI

CewmeiictBo Micractiniaceae G.M. Smith
Pox Micractinium Fres.(1)
CewmeiictBo Characiaceae Wille
Pox Ankyra Fott. (1)
Pox Characium A.Br. (2)
CewmeiicTBo Sphaerocystidaceae Fott. Tzarenko
Ponx Sphaerocystis Chodat (1)

Kmnacc ULOTRICHOPHYCEAE
[Mopsmox ULOTRICHALES
Cewmetictso Ulotrichaceae
Pon Ulotrix Kutz.(1)
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Knace CHLAMYDOPHYCEAEA

ITopssnoxk CHLAMYDOMONADALES
Cemeiicteo Chlamidomonadaceae
Pox Chlamidomonas Ehr.(2)
Hopsmoxk VOLVOCALES
Cemeiicteo Volvocaceaea
Pox Pandorina Bory (1)
Pox Volvox L.(2)

Knacc CONJUGATOPHYCEAE

[opsmoxk DESMIDIALES
Cewmeticreo Desmidiaceae
Pox Cosmarium Corda (3)
Pon Staurastrum Meyen.(2)

Otnen EUGLENOPHYTA

Kmacc EUGLENOPHYCEAE

IMopsimoxk EUGLENALES
Cewmeiicteo Euglenaceae Klebs
Pox Trachelomonas Her. (3)
Pox Phacus Duj. (1)

Otaen XANTOPHYTA

Knacc HETEROTRICHOPHYCEAE

[opsinoxk TRIBONEMATALES
CemeiictBo Tribonemataceae
Pox Tribonema Derb.et Sol (1)

Otaen DINOPHYTA

10.

11.
. http://animalzoom.ru/dinoflagellyaty
13.

Knacc PERIDINIOPHYCEAE

Iopsmox PERIDINIALES
Cemeiictso Peridiniaceae Pauls.
Pox Peridinium Ehr. (4)
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Oo6orarenne paioHa KpoJIMKOB CEJICHUTOM HATPHs NMPUBOAUT K CTHMYJIAIMK oOpa3oBa-
HUS CETMEHTOSAEPHBIX HEHTPO(UIIOB, KOTOPHIE, SBISISICH CAMBIMU aKTHBHBIMA M3 JICHKOIINTOB, B
3HAYUTENILHOW CTEIIeHH 00YCIOBIUBAIOT KJIETOYHBIH MIMMYHUTET. OTHOBPEMEHHO y OIBITHBIX KH-
BOTHBIX JIOCTOBEPHO MOBBINIAIOTCS (harolMTapHOE YUCIIO U (parouuTapHbIi HHIEKC, KOTOPBIE CBU-
JETENbCTBYIOT O CTUMYJIALMH (QYHKIHOHAJIBHOI aKTUBHOCTH HeHTpoduios. I'mcromopdoinoru-
YECKUMH HCCIEAOBAHUSIMH JTUM(OY3TIOB U CENE3CHKH ONBITHBIX JKMBOTHBIX YCTAQHOBJICHO MOBBI-
IIeHWEe B HUX KOJIMYECTBA Makpogaros, TMM(ONUTOB, HEUTPODHIOB U ITa3MaTHUECKUX KIIETOK,
KOTOpPBIE OTBETCTBEHHBI 3a KIIETOUHBIEC H TyMOPATbHBIE 3AIUTHBIC PEAaKIINH OpraHu3Ma.

Cenen — pe3UCMEHMHOCMb — ﬂeﬁKOl{umbl - qbazouumw - ﬂuM(j)Oy?]lbl — Célle3eHKa

Bwawnpubph YEpwpwdluh hwpuwnwgnidp bwwnphnwdh ublUuhinnyg bywunnud £ hwnywéw-
Unphquynp UGjunpndhubph gnjugdwl  fupwudwup, npnup qqwih swhny wwjdwbuwynpnd  Gu
poowjhu huntuhwnbunp: Uhwdwdwlwy thnpdUwywl Ytunwuhubph dnin hwyjwuwnh pwpépwuncd Gu
dwagnghinwih phup W dwgnghinwghi funteup, npnlip Yyuwjnud BU UGjinpndhiutph dniliyghnuwg
wywnhyniejwl Jwuhl: @npdlwywl YEunwuhubph wlpwjhu hwugngutnh W thwjdwnh hhuinndnpdn-
Inghwywl  hGwnwgnunipniulbpny  pwgwhwjnwé £ npwugnud  Jwypndwagbph, hddnghwnubph,
ubjunpndhubph W wiwqdwwnhy pehoubph pwlwyh hwywuwnh pwpépwgnid, npnup wWwwnwupuwuw-
wnnt U opquuhquh peowhu W hnudnpwp wwunwwuhg nGwyghwubph hwdwn:

Ub16U — nhdwnpnnwlwlntenil — (Glunghinlbn — $wqnghinng — wipuyhl hwlgniygubn — thuyéwn

Enrichment of the diet for rabbits with sodium selenite leads to stimulation of the
formation of segmented neutrophils, which, being the most active of the leukocytes, largely
determine the cellular immunity. Simultaneously, phagocytic number and phagocytic index were
significantly increased of experimental animals, that testify to stimulation of the functional activity
of neutrophils. Histo-morphological studies of lymph nodes and spleen of experimental animals
showed an increase in the number of macrophages, lymphocytes, neutrophils and plasma cells,
which are responsible for cellular and humoral defense reactions of the organism.

Selenium — resistance — leukocytes — phagocytosis — the lymph nodes — spleeen

B opranu3me KHBOTHBIX B IPOIIECCE IBOJIOIUH CHOPMUPOBAIOCH (HHUIHOTIOTH-
YECKOE CBOWCTBO BHYTPEHHEH Cpelibl, KOTOPOS OOCCICYMBACT 3alUTy OPraHU3Ma OT
BO3JICHCTBUSI MHOTOYHCJICHHBIX M CaMbIX Pa3HOOOPa3HBIX (DAKTOPOB BHENIHCH CPEIbI
(abmoTuvecknx U OMOTHYCCKUX ), OKA3bIBAIOIINX HA OPTraHW3M KHBOTHOTO HeOIaromnpu-
SITHOE Bo3/eicTBHe. K HUM OTHOCSATCS MPHPOTHO-KIMMATHIECKUE OCOOCHHOCTH CPEIbl,
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KOCMHYECKUE M3ITyYeHHsS W MPHPOTHAs paJHaIlis, YCIOBUSI OOMTaHUS M COAEpIKaHUS,
IUIOTHOCTh Pa3MEMIeHHs XUBOTHBIX, MUKPOKIMMAT TIOMEIICHHA, THII U YPOBEHb KOPM-
JICHHS, CTIOCOOBI TOATOTOBKH KOPMOB U MIX BCKapMIJIMBAHUE, OMOIOTHYECKAs U SHEPTETH-
YecKasi MOJHOIGHHOCTh PaloHOB U T.7 [8]. DTO CBOMCTBO OpraHm3Ma Ha3bIBAaeTCs pe-
3UCTEHTHOCTBIO.

“ITox oOmiel pe3nCTEeHTHOCTHIO ClIeAyeT MOHMMATh Hecleru(puyecKue 3aIinT-
HBIC (I)aKTOpBI OpraHmnsma, KOTOPbIC OPraHNYCCKU CBA3aHbl C BUJOBBIMU U UHAUBUAYAJIb-
HBIMH OCOOCHHOCTSIMU XKHUBOTHBIX. KaXKIblii HHINBUIYYM 00J1afaeT cliocOOHOCThIO “3a-
[IUIIATHCSA” OT BPEIHBIX U Pa3HOOOPA3HBIX BIMSHUM BHEIIHEH Cpelibl, B TOM YHCIIE U OT
BO30YIHTENEH ONpEeICIICHHBIX O0JIE3HEH 1 UX TOKCHHOB.

Y CTOHYHMBOCTD KHBOTHOTO K 3a00JICBAHUSIM 3aBHCUT KaK OT CAMOT'0 OpPTaHU3Ma,
HCTIOJIB3YIOMIETO BCE CBOU 3AI[UTHBIC CBOHCTBA, KOTOPHIMU OH O0JIaaeT ¢ MEPBOTO JHS
JKU3HH, TaK U OT PAIliOHOB KOPMJICHHS, BKIFOYAIOIINX BCE TO, YTO HYKHO OPTaHU3MY
JUTSA TIpaBUIIBHOU W OecriepeOOiHOM paboTHl BceX €ro opraHoB M cucteM. HemoctaTok
MUHEPANBHBIX, TUTATEIBHBIX BEIIECTB, a TAK)KE BUTAMUHOB BEIET K TOMY, YTO YKHBOT-
HO€ TIOCTETIEHHO TepsieT YCTOHYMBOCTh KakK K WH(EKIIMOHHBIM, TaK U K IpyTruM 3aboie-
BauusM [5, 9].

OpmHIM U3 HEOOXOIUMBIX JUISA KH3HH KUBOTHBIX 3JIEMEHTOB SBJISICTCS CEJEH, IPH
OTCYTCTBUH WJIH HEJOCTATOYHOM ITOCTYIUICHUH KOTOPOTO BO3HHKAIOT OOJIE3HH CEJICHO-
ne(uInTa, B OCHOBE KOTOPBIX JISKHUT OOIIMI MaTOJOTHUSCKUI MPOIece, HAaunHAIOIIUICS
C TUCTPO(UH KICTOK M TKAHEH, MepeXoasuidA 3aTeM B HeKpo3 [1].

B mocnemHue ronmel B JIMTEpAType BCE Yalle BCTPEUAIOTCS MAaTEPUAIIBI, CBUIC-
TEJIBCTBYIOIIUE O IENeCO00Pa3HOCTH OOOTAIllCHUs PAIMOHA JKUBOTHBIX CEJIEHOM, OCO-
OCHHO B YCIIOBHSX yXY/IIAIOMICHCS HKOJOTHH, CTPECCOB, BO3ACHCTBHS PAa3IMIHBIX XU-
MHUKAaTOB, MIPUBOIALINX K U30BITOYHOMY 00pa30BaHUIO CBOOOTHBIX PaJMKAIOB, OIACHBIX
JUTSt 3710pOBbs [2, 3, 4].

KommmaecTBo cBOOOHBIX pagWKalOB B OPraHU3ME PEryIHPYeTCsl CHCTEMOW aHTH-
OKCHIAHTHOM 3ammThl. JDTO BuTaMuHbl E, C, OeTa-kapoTuH, pa3znuynsie ¢pepmeHTH. Ce-
JIEH B 9TOM 3alMTHOMN CUCTEME SIBIIAETCS OJAHUM U3 BaKHEHIINX 3BEHBEB [7].

Mamepuan u memoouka. BrisiBnenHslii ¢paxt cenenogeduunTta B ApMEHHH HaBell HAac Ha
MBICIb 00 O0OralleHuy panrdoHa KpoaukoB (N=5) cenenuTom Harpus B qo3e 0,2 MI/KI Macchl
H3y4YEeHHHN UX POCTA, Pa3BUTHA U MOKa3aTelel eCTeCTBEHHON Pe3NCTEHTHOCTH.

ITopcuer xonuyecTBa JIEHKOLMTOB MPOM3BOAMIN MIPU MIOMOIIM CUETHON kKamepsl ['opsieBa.
Amnanm3 jgefKoruTapHoi (GOopMyIIBI (JeHKOrpaMMBl) IPOU3BOMIN B Ma3Kax, OKpalIeHHbIX 1o Po-
MaHOBCKOMY-I mM3a.

OricoHO-(haronUTapHyIo peaknuio JIEHKOIMTOB N3yJaln IyTeM ONpeaeNeHus daromurap-
HOM aKTMBHOCTH, (paronUTAapHOrO Yucia M (aromuTapHOrO HMHIEKCA B OTHOLIEHHH CYTOYHOM
kyneTypbl Staphylococcus aureus mrramm 209-P (1000 Mt MukpoGHbIX Tea B 1 mut). TIpenaparst
¢uxcupoBanyu cmechio Hukndoposa, okpammanu no Maii-I'prorBansa-I'uM3a u u3yyanu 0o UM-
MEPCUOHHOM CUCTEMOW CBETOONTUYECKOIO0 MUKPOCKOIIA.

Jst TrcToMOpdOTOTHUECKOTO HCCIEOBAHNS OBLIN B3ATHI KyCOUKH OPTaHOB — CENE3CHKU
n nmuMdartHdecknx y3moB. Marepuan ¢ukcuposamu B 10%-HoM pacTBope dopMmaanHa B TEUECHHE
IBYX Hezmenb. Cpesbl OKpaINBaId OOMIENPHHATEIM THCTOIOTHYECKAM METOIOM — TeMaTOKCHIHH —
J03HH.

CratucTiyeckyto 00paboTKy pe3yIbTaToB HCCIeIOBaHNH NpoBOHIN 110 CTBIOAEHTY.

Pe3ynemamut u 06cyrscoenue. BBuny Toro, 4To 00IIee KOJINIESCTBO JICHKOIIUTOB,
WX BUJIOBOW COCTaB U ()YHKIIMOHATHHOS COCTOSIHUEC 3aHUMAIOT BAXXHOE MECTO CPEH I10-
KazaTeJiel, XapaKTepHU3YIOIHX eCTECTBEHHYIO PE3UCTEHTHOCTb OPraHn3Ma, Mbl 3aJJaJTUCh
[ENBI0 U3YYUTh UX COCTOSHHE TIPU BCKAPMIIMBAHUH KPOIIMKAM CEJICHUTA HATPUS.
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JlanHbBIE 00IIEro KONMN4ecTBa JISHKOIIUTOB B KPOBU KPOJIHMKOB M JIEHKO(OPMYJIBI B
HOpME ¥ IO BIIMSHUEM CEJIEHUTAa HATPHsI IPUBEICHBI B TA0M. 1.

Ta6muna 1. [Toxaszarenu 6eoll KPOBU KOHTPOJIBHBIX M HOJOIBITHBIX KPOJIHKOB
I0/1 BJIMSIHUEM CeJICHHTa HaTpust B 1o3e 0,2 MI/Kr Macchl. =5

Mtoc+m
w JletixonurapHas dopmyna, %o
o 9 o
[pynna Jleiikonutsl, 10°/1 5 5 Heiirpoduist 1 M
(0] II C

KouTtponbHas 7,72 - 0,8 --- 0,8 34,8 61,8 1,8

+1,493 + 0,447 +1,095 | +4,604 +6,26 |+1,303
+ 0,666 +0,199 +0,489 | +2,055 +2,795 +0,582

TTogomneiTHas 4,447 - 0,6 --- 0,8 548" 417 2,8
+0,753 +0,336 +0,894 + 0,836 +5,63 +6,67 |+1,303
+ 0,399 +0,373 | +2513 +2,978 |+0,582

JIoCTOBEpHOCTH pa3HOCTH ¢ kKoHTponem: p<0,01 " p<0,001

CornacHO MOTYYEHHBIM B HAIIMX MCCIETOBAHMUAX TaHHBIM (Tabi.l), y momomsIT-
HBIX KPOJIMKOB OTMEYaeTcsl CHIKeHue (Ha 3,28 X 10%11) obmmero KoMUecTBa IeHKOIH-
TOB KPOBHU. CneayeT OTMETUTDH, YTO HAMH YCTAaHOBJICHA pasHUIla MEKIY OTHOCUTCIIbHBIM
KOJIMYCCTBOM pa3IMYHbIX BHU0B HeﬁKOLIPITOB KPOBH Yy KOHTPOJIbHBIX M MOAOIIBITHBIX
KPOJIMKOB. TaK, Y KPOJIMKOB, IMOJYyYaBUINX CCJICHUT HATPUA, IO CPABHECHUIO C KOHTPOJIb-
HBIMH, B JIEHKOUUTApHO! (opMyJie BBIBISIETCS JOCTOBEPHOE YBEINYEHHE OTHOCHUTEIh-
HOTO YHMCJIa CETMEHTOSAEPHBIX HelTpoduioB (Ha 20 %) M TEHIEHIHS K NOBBIIIEHHIO KO-
JyecTBa MOHOIIMTOB — Ha 1 %. B To ke Bpems HaOroaeTcsi CHU)KEHHE YHCIia JIuMQo-
utoB (Ha 20,8 %). B oTHOmEHNN Npyrux nokasaTesnei JeHKo(popMyJIIbl CYIIeCTBEHHBIX
N3MEHEHHH HE OTMEUEHO.

Takum 00pa3zoM, U3 NOITYYEHHBIX JIAHHBIX CTAJI0 OYEBHIHO, YTO NMPHUMEHEHHUE Ce-
neHnTa HaTpus B fo3e 0,2 MI/KT Macchl OKa3bIBaeT M30HMpaTelIbHOe NIeHCTBHE Ha BUIO-
BOI1 cocraB neiikonnToB. OH CTEMYyIHpyeT 00pa30BaHNE CETMEHTOSACPHBIX HEUTPODH-
JIOB, YTO MOKHO OOBSICHUTH ITOBBIIIEHUEM B OPTaHU3ME MOJONBITHBIX KPOIUKOB KJIETOU-
HBIX ()aKTOPOB 3aIIUTHI, TaK KaK (harolUTapHble CBOWCTBA KPOBH B 3HAYUTEIBHON CTe-
NeHn 00ycloBiIeHbl HelHTpodunamMu. B 3Toil cBsi3u y Hac BO3HHK MHTEpEC K OInpesesie-
HHUIO CTCIICHU (I)yHKHHOHaJ'IBHOﬁ CHOCO6HOCTI/I HeﬁKOHHTOB KpOBHU MMOJONBITHBIX KPOJIH-
KOB I10]] BIMSIHUEM IPUMEHSIEMOTO0 TIpernapara.

@aronuro3 sABIsSETCS OTHUM M3 (PaKTOPOB, OOYCIABIUBAIONIMX UMMYHUTET KO
MHOTYM HMH(EKINOHHBIM 3a00JIEBaHUSAM. Y 3/I0POBBIX )KHBOTHBIX, HE IOJIBEPTraBIINXCS
MHQUIIMPOBAHHIO, aKTUBHOCTB (haroIiTo3a MOXET CBHICTEILCTBOBATh O CTEIIEHH UX T0-
TOBHOCTH M arpecCHBHOCTH K BO3MOKHOMY IIOTIAJIaHHIO B OPraHU3M HH(EKIHOHHOTO
Hagasa.

Hefitpoduins! 3aHIMAaOT OJHY W3 aKTHBHBIX TO3UIMHA B CHCTEME T'yMOpPalbHO-
KJIETOYHOM KOOTEepaIy KPOBU M COSIMHHUTENBHOM TKaHU. DTO JIENaeT UX yHHUBEpPCAllb-
HOW MHUIIIEHBIO U COOTBETCTBEHHO HHAUKATOPOM MHOT'OYUCICHHBIX HapyIHeHI/Iﬁ TOMCOC-
Tasa [6].

Ha HeiiTpoduiax nmpoBeJeHO MHOTO KJIMHHUYECKHX MCCIEJOBAaHMM MO (arouuro-
3y. He#Tpoduiabl cocTaBisitoT OONbIIOE KOJMYECTBO (ParonuTHPYIOMINX KIETOK KPOBH.
Onn ciyxaT ynoOHBIM 00BEKTOM JjIsi HAOMIOJICHUH, TaK KaK XOpOIIO OTBEYAIOT 3ajla-
YaM KJIMHUKO-JIA00paTOPHOTO aHall3a: YyBCTBUTENILHBI K IMPOKOMY CHEKTPY 3HAOTEH-
HBIX MEINaTOpPOB, 00Ja1af0T MOIIHEIM 3(()EeKTOPHBIM OTEHIMAIOM 1 TOTOBHI K €T0 He-
MEUIEHHOH pean3ainu.
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CBeneHHs O MOTJIOTHTENBHOW CIIOCOOHOCTH HelTpoduioB — daromurapHoil ak-
tuBHOCTH (DA), darouutaproMm uncie (OY) u daromurapaom uaaekce (OU) xpomkos
IO BIIMSIHUEM CelICHUTa HaTpus 00001IeHb! Ha puc. 1.

A
94
B3 54+ 5
92 1
aI- 41 41+
90—
89— 34+ 3
88— i
87 —— 9
86

[N

85— 1 1+

A B C I II I II I II

Puc. 1. O6mast kapTHHa (aroryUTapHOH aKTUBHOCTH HEHTPO(HIIOB KPOBH
KOHTPOJBHBIX W ITOJOIBITHBIX KPOJIMKOB IO/ BIMSHIEM CEJICHUTA HATPHS
B 103€e 0,2 MI/Kr Macchbl.

ITo ocu opaunat: A — aronuTapHas akTUBHOCTh, B — daronuraproe unco,
C — darounTtapusiit uagexc. Ilo ocu abermcc:
rpymisl KposukoB — | (korTponbHas), |l (momorbiTHas).

Kak moka3pIBaroT pe3ysabTaThl HAIIMX HCCIIEOBAHMH, Y MOJONBITHEIX KPOJIUKOB,
IO CPaBHEHHIO C KOHTPOJIBHBIMH, OTIpEAeIIsIeTCsl TEHACHIHS K MOBBIIICHUIO (paronuTap-
HOM aKTHBHOCTH JIEHKOITUTOB (pa3HUIlA ¢ KOHTPOJIEM B cpeaHeM cocTaBisieT 2 %). On-
Hako (aroryTapHOe YHCIIO, XapaKTePHU3YIOIlee arpecCUBHOCTD JICHKOLUTOB, U (haromu-
TapHBI WHICKC, BBIPAXKAIOIINN HWHTEHCHBHOCTH (aromuTosa, moctoBepHo (P<0,05,
p<0,02) Beime Ha 0,74 u 0,76 COOTBETCTBEHHO.

Taxkum O6p8.30M, IMOJIYYCHHBIC HaMH NAHHBIC CBUACTCILCTBYIOT O TOM, YTO IO
BJIIMSIHUEM ceJIeHHTa HaTpus B 103e 0,2 MI/KT Macchl KPOJIMKOB MTPOUCXOAUT aKTHBAIMS
(arommTapHOil CIIOCOOHOCTH HEHTPO(HUIOB KPOBH, SBISIOMICHCS BaXKHBIM ITOKa3aTeIeM,
XapaKTEepU3YyIOLIMM COCTOSIHUE KJIETOYHBIX (PAKTOPOB €CTECTBEHHOW PE3UCTEHTHOCTH
OpraHu3Ma >KUBOTHBIX.

I'ncTomMopdonorndeckumMu MCCIIeIOBAaHUSIMI YCTAHOBIICHO, YTO B JIMMQOY3JIax 1
CeJIe3eHKE IOIOTBITHRIX KPOJIUKOB IIPOUCXOIAT HEKOTOPhIe MOP(OIOTHIecKre n3MeHe-
Hust. CTpyKTypa KOPKOBOTO M MO3TOBOTO BEIECTBA JTUM(PATHYECKUX Y3JI0B COXpaHEHa.
VYBeNTUUMIOCH KOINYECTBO TUM(pATHIECKUX (OJIMKYJIOB C pEaKTUBHBIMU [IEHTPaMH, Ha-
XOJSIIUXCS Ha Pa3HBIX CTaAusAX pa3BUTHA. OOHAPYKHUBACTCS PACIIHPEHHE TIPOMEKYTOU-
HBIX MO3T'OBBIX CUHYCOB, 4 B OTJCJIbHBIX T'HCTOIIPEIapaTax pacuinpeHbl TAKXKE KPAaCBbIC
CHUHYCBHI — CO cJa00 BBIPQXEHHOW THNEpIUIa3uell PETHUKYISAPHBIX KIETOK, C HAJMYUEM
HEUTPOQHIIOB, a TAKXKE YBEINIMIOCH KOJIMYECTBO Makpo(haros.

BumHO, 9TO B Ccene3eHKe MOMOMBITHBIX KPOJHMKOB KpacHas ITyJbla JOMHUHHPYET
Haj 6enoii. IMeroTcsi coxpaHeHHbIe 04ard SpUTPOI0d3a, MIa3MoIuToreHe3a. B cunycax
KpacHOH MyJNbIIbl CJ1a00 BBIPaXKEHA THIEPIUIAa3nsl PETUKYIISPHBIX KJIETOK, €CTh JICHKOIH-
TEI. B Genoil myspiie HaOmMoqaeTcs TUIEepIUIa3us MakpodaroB B y3iax PETHKYISAPHON
TKaHU. B mepuaprepraibHON 30HE (OJUIMKYIOB XOPOIIO 3aMETHBI KOHTAKThI JTUMdo1u-
TOB ¢ Makpo(aramu, 4UcJI0 KOTOPBIX BO3pacTaeT BO BceX 30Hax. Pacumpsiercs: peakTus-
Hast 30Ha. Crabo BeIpa)KeHa TMIEPIUIa3us TMM(PaTHIeCKUX (OJUTHKYJIIOB.

CrnenmoBatenbHO, MOXKHO 3aKIIOYHTh, YTO B MCCIEIYyEMbIX OpraHax y MOIOIBIT-
HBIX KPOJIMKOB TOBBINIAETCS KOJIMYECTBO Makpogaros, JTUM(OLUTOB, HEHTPOPHUIOB U
TUIa3MaTHYECKUX KJIETOK, YTO CBUJICTEIBCTBYET O CTUMYJISIMH KIETOYHBIX U TyMOpajlb-
HBIX 3aIIUTHBIX PEAKIUN OpraHu3Ma.
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PA3JINYUS B OBEJEHUHA MBIIIER Y KPBIC
B YCJIOBUAX CBOBOJHOI'O BBIBOPA HOBU3HbI

I''T. CAPKHUCOB, H.2. AKOIISIH, JI.M. KAPAIIETSAH, A.M. MAHYKAH

Hayunslii nentp 300noruu u ruaposkonorud HAH PA
nabopatopus PU3NOIOTHHU MTOBEICHUS )KUBOTHBIX

sarkgagik@graffiti.net

W3ydanu pasnuduus B MOBEICHUH HEJWHEHHBIX MBIIIEH U KPHIC B YCIOBHAX CBOOOIHOTO
BBIOOpPA HOBH3HBL.

IToka3aHo, 4TO J1a0OPATOPHBIC MBILIM [O Psly MOKa3aTeleil HCCIeI0BaTeNbCKOM aKTHB-
HOCTH (TIPOJOIDKHUTENBHOCTD HPEOBIBAaHUS B CBETIIOM OTCEKE, KOJIWYECTBO BEPTHUKAIBHBIX CTOCK
climbing u ux UTUTETBHOCTB, YKCIIO 3aX0/I0B B LICHTP CBETIOrO OTCEKa, MPOIOIKUTEIBHOCTE Mpe-
OBIBAHMS B IIEHTPE) JOCTOBEPHO MPEBOCXOIAT KPBIC. [IpH 3TOM YCTaHOBIICHO, UTO B YCIOBHSX HC-
MOJIb3yeMOif MOJIEITH HCCIIEI0BATEIBCKOTO MOBEACHHS KPBICHI IPEBOCXOISAT MBIIIEH MO TOKa3aTe-
JISIM rearing ¥ grooming.

Moruu — KpblCbl — MedHceudosvie pasaudust — UCCIe0068aMeNbCKoe NoeoeHue

NruncdUwuhpydby BU ng géwihu Jyubph W wnubwnubph Juppwash wnwppbpnie)nlbutpp un-
nNLRjwU wquiwn puinpnejwl wywjdwuutnnid:

8nyg E wipdwé, np jwpnpwwnnp Jyubpp hElwgnunwywu Juppwash Uh pwpe gnigwhp-
uGpny ((nuwygnn pwdwudnitupnid  gunbdBine wtlennnieinil, climbing ninnwhwjwg nhpeptph pw-
LUwynejntt W wlnnnipe)nil, (ntuwygnn pwdwldniuph YEunpnUu Unwing gnpébint pwlwyne)ni,
ysuwnpnund  guuyGine  inlnnnieintl) qqwih gbpwquugnd BU - welubwnuGphu: Cun npnud pw-
gwhwjindwsd E, np hEinwgnunwywlu Juppwash Yhpwnynn dnnbih ywjdwuutpnd Jyutpp ghgnud Bu
wnubwutnphl rearing W grooming gntgwuhutnny:

ULubp — wnlbnubn — Uppinbuwluwyhl tnwpp&pnipyniutn — htuinwgnunwlwl Jwppwghd

Differences in the behavior of non-linear mice and rats in conditions of free choice of
novelty were studied.

It is shown that laboratory mice on a number of indicators of research activity (duration of
stay in the bright compartment; number and duration of vertical climbing racks number of visits in
the center of the light compartment; length of stay in the centre) were significantly superior to rats.
It was found that in the conditions used in the model of the exploratory behavior, rats are superior
to mice in terms of rearing and grooming.

Mice — rats — inter specific differences — exploratory behavior

B IOCICAHUE IOkl BO3POC MHTCPEC K U3YUCHUIO ITOBCACHYCCKUX pa3m/1qm>'1 MEXK-
Ay AByMsA TpaJuIHWOHHBIMH 00BbEKTaAMM J'Ia60paTOpHI>IX I/ICCJ'IG,HOBaHI/Iﬁ — MbIIIaM1u H
KpbICaMH. B paac I/ICCHG,Z[OBaHI/Iﬁ YCTaHOBJICHO IPCUMYIICCTBO KPBIC B CPABHCHUHN C MBI-
maMu B IPOCTPAHCTBEHHOM M JIBUTAaTEJIBHOM HaY4Y€HHWH, B IIOJIOBOM U COLIUAJIBHOM ITOBE-
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JICHUH, TeM HEe MEHee OTMeyaeTcs MPEUMYIIECTBO MBIIIEH B KOJIMYECTBE HCCIEAOBa-
TEeNLCKUX peakuuii [2, 8, 9, 11-13,18].

B 1es0M 001IHiA UTOT ITUX HCCIIEAOBaHUI 00pa3HO OTPaXKEH B Ha3BaHUM OJHOU
u3 pabort: “Mice are not little rats” [11].

B apcenane MeTon0B M3ydeHUs MOBEICHUS J1a0OPATOPHBIX T'PHI3YHOB (MBIIIH,
KPBICBI) 3aMETHOE MECTO 3aHHUMAIOT TECThl, ODHEHTUPOBAHHBIE HA €CTECTBEHHOE MOBEIE-
HUE )KMBOTHBIX B HE3HAKOMOM CpeJie W TO3BOJISIONINE OLICHUTh NX UCCIENOBATEIbCKUE U
3amuTHBIE peaknyi. OOBIYHO MOBEIEHHE JKMBOTHBIX B 3THX TECTAaX paccMaTpHBacTCs
KaK CIIOHTaHHOE ITOBEJCHNE B YCIIOBHAX YMEPEHHOTOo crpecca. K TpaIuIMOHHBIM TOBe-
JEHYECKUM MOJEIISIM JTAHHOTO THIIa OTHOCATCS: “OTKPBITOE ToJe”, “HOpKOBas kKamepa”,
“Kpectoobpa3Heid npumoaHATeN nabupunt”’, “CYOK-Tect”, “TemMHO-cBeTIas Kamepa’”
[1, 4,5, 10]. OHx MIPOKO MCHONIB3YIOTCSA B COBPEMEHHOM TICHX0(hapMaKOIOTHH TIPH pe-
LIEHHUH 33/1a4 CKPUHUHIA JIGKaPCTBEHHBIX NpernaparoB. KpoMe aToro, 1aHHbIE TECTHI MO-
T'YT OBITh UCIIOJIL30BaHBI IS OLIEHKH THITOJIOTMYECKHUX, TOJIOBBIX U MEKBHOBBIX Pa3iiu-
yuil B NOBEJCHUM KUBOTHBIX. IlocnenHuii Kpyr 3ajad IpenCTaBIETCS B HACTOSILEE
BpEMSI IOCTAaTOYHO aKTyaJbHBIM.

Bce ykasaHHBIE TpaJMIIMOHHBIE TECTHI MPEATIONAral0T CXEMY HCCIIEAOBaHUS MO
MPUHLUIY “HAaBA3aHHOW’ HOBHU3HBI — JKUBOTHOE HENOCPEACTBEHHO NOMEILIAETCS B He-
3HAKOMYIO OOCTAHOBKY.

CxeMma TIpOBe/IEHHS OTBITOB B HAIMX MCCIEJOBAHMAX MPEATIONAraeT, 9To 00bEKT
HCCIIEIOBAaHMS — KpbICA JIM MBIIIb MPEJBAPUTEIHFHO NOMeNaeTcss B KOM(GOPTHBIA [UIs
HOPHBIX )KUBOTHBIX 3aTEMHEHHBIN oTceK. [locie nmeproza aganTanuu OTKPBIBACTCS JOC-
TyIl B OTKPBITOE NPOCTPAHCTBO M MMEETCS BO3MOXKHOCTh TECTHPOBATh CTENEHb KOH(-
JIMKTa MEX/y MOTPEOHOCTHIO KUBOTHOTO B MOJTy4YE€HHN HOBOH mH(pOpManuu (BBIXOJ U3
9KOJIOTUYECKHU MPEIIOYNTAEMOI0 TEMHOTO 3aMKHYTOTO YKPBITHUA B “OTKPBITOE I0JIe”) U
MOTPEOHOCTRIO “‘CaMOCOXpAHEHHUs”, KOTOPOE HMHHUIMUPYET OIEHKY HOBOW CHUTYAI[HMH C
TOYKH 3pEHUS OTCHIIMATBHOM OMTACHOCTH JUI OpraHu3Ma (peaKiys TPEeBOTH).

Takum 00pa3oM, HACTOSIIIME MCCIIEAOBAHMS MOCBSIICHBI H3yYSHHIO MEKBHIOBBIX
pa3nu4Mii B TIOBEJEHUN MBIIIEH U KPBIC B YCJIOBUSX, MPUOIMKEHHBIX K TEM, KOTOpbIE Xa-

PaKTepHBI IPH B3aUMOAEHCTBHH KHBOTHOTO C HOBU3HOHM B €CTECTBEHHOU cpesie 0OUTaHus.

Mamepuan u memoouka. DKCTIEPUMEHTHl BBINOIHEHB! Ha 35 HENMHEHHBIX MOJIOBO3pe-
nbIX OenbIX Kpbicax 000ux monoB Maccoi 120-160 r u 34 HeMMHEHHBIX TOIOBO3PETBIX OENBIX MbI-
max oboux mosioB Maccoit 20-22 r. JKMBOTHEIE cofeprKalliCh B CTAaHJAPTHBIX YCIOBHSAX BHBAPHUS
npu ¢uKcHpoBaHHOM (12 4.) CBETOBOM peXXMMe B OJHOIONBIX Tpymmax no 4 ocobu B KIeTKax
pasmepoMm 50x30x15 cm. Boay um KopM KHBOTHBIC MOJydald 0e3 OrpaHWYeHHil. TecTHpoBaHHE
MOBE/ICHUS TIPOBOUIIOCH B THEBHOE BpeMs B poMekyTke mexay 12:00 — 15:00 yacamu.

Ilpennaraemast sKcnepuUMEHTaJIbHAs MOAENb HCcienoBaTenbckoro moseneHus (OMUII)
npencTaBisieT U3 ceOsi THOPUIHBIM BapHaHT “TEMHO-CBETJIOW KaMepbl” M “OTKPHITOro Mo’

(puc. 1) [6].

5

Puc. 1. O6mas cxema uccieI0BaHus
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YcraHoBKa npeAcTaBiseT co00i KpyIIIyto apeHy — CBETJIBIH oTcek auameTpoM 80 cM, BBI-
COTOM CTEHOK 45 CM W MaNblii KPyTJbIi TEMHBIH OTCEK, CHA0KEHHBIH TUIOTHO TTOJAOTHAHHOW OTK-
prIBaromeiics HaBepx KpbImKoH. OTcekn cooOmaroTcest Mex Iy co0oil depe3 OTBEPCTHE B IEpEero-
pozKke, KOTopasi IMeeT BBIIBIDKHYIO BEPTHKAIBHYIO ABEpIy. Y CTAaHOBKA pacIolaraeTcs Ha BBICO-
Te 90 cM Hax ypoBHeM moina. Hax apeHoli ycTaHOBIIEHa aHAJIOToBasi Buieokamepa, pukcupyromas
MOBE/ICHNE )KUBOTHOTO. AHAJIOTOBBI CHI'HAJI, OJMyYSHHBIH OT Kamepsl ¢ nomomnipio TV-TioHepa,
npeobpasyercs B LU(POBOIl U coxpaHseTcs B BUAE BuAeodaiina Ha )kECTKOM JIHCKe.

JKuBoTHOE moMmemaeTcs B Majblif OTCEK KaMephl, IOCIE Yero OH 3aKPhIBAETCS CBEPXY
KpeimKkoi. [Ipu 3ToM ABepLa B Ieperopoake Mexay OTCeKaMmu ObLIa IJIOTHO 3aKphiTa. B momHO#M
TEMHOTE JKHBOTHOE aJJaTHPYETCsI K TeMHOMY OoTceKy. IIpuBrikanne mmmtes 300 c. Jlanee nsepua
B IIEPETOPOJKE OTKPHIBACTCS U MOCIEAyIoNiee HaOII0JeHIE 3a TIOBEACHHEM KUBOTHOTO IIIUTCS 110
300 c.

3aMeTuM, YTO yCTaHOBKA IPEATOoIaraeT BO3MOXKHOCTE €€ HCIIOJIb30BaHUS KaK TeCT "OTK-
peiToe mone" (curyanus "HaBsi3aHHOH" HOBHU3HBI) - JKMBOTHOE Cpa3y K€ MOMEUIAeTCs B LICHTP
0OJIBILIOTO, CBETJIOTO OTCEKa IPH 3aKPBITOH ABEPIIC B IEPETOPOIKE MEKLY OTCEKaMHU.

OKCMEepPUMEHTHI TPOBOIATCS B YCIOBHAX €CTECTBEHHOTO OCBEIICHHS.

INocne kaxg0ro >KHBOTHOTO YCTAHOBKA TIATEIBHO IPOMBIBAETCS BOJOH U BBICYIIMBAETCS.

B xoze HamMX 3KCHEPUMEHTOB aBTOMATHYECKH M METOJIOM KIIABUITHOTO BBOJA PETHCTPH-
pyeTcst KOMIUIEKC CIIeyIOIINX TOBEACHYECKUX ITOKa3aTeneil:

1. ITokazatenwn, perucTpupyemMsle METOIOM PyYHOTO BBOJA: YHCIO U IPOIOJDKUTEIEHOCTh
BBITJISIBIBAHUH M3 CTapTOBOTO OTCeKa (“YKPBITHS); JIATEHTHBIH MIEPHOJ] IEPBOTO BHITJISIBIBAHNS;
YHCIIO BBIXOJOB B OTKPHITOE MOJIC; JIATCHTHBIH MEPUOA MEPBOTO BBIXOJA B OTKPBHITOE IOJE W3
CTapTOBOIO OTCEKA; YUCIIO BO3BPATOB B “yKpBITHE; IATEHTHBIHM IIEpUOJ] IEPBOT0 BO3BPATa; YUCIIO
3aX0JI0B B LIEHTP IOJISA; YHCIO U MPOJOIKUTEIBHOCTh BEPTHKANBHBIX CTOEK C YIOpOM Ha 60pT
apensl (climbing); 4MciI0 U MPOJOKUTEIBHOCTh BEPTHKAJIBHBIX CTOEK B BO3dyxe (rearing); mpo-
JIOJDKUTEIIBHOCTD JICBOCTOPOHHHUX IEPEMENIeHNH; MPOJOJDKUTENFHOCTh MIPAaBOCTOPOHHUX Iepe-
MEIIEHHUH; YUCI0 U MPOJOIDKUTEIBHOCTh aKTOB YMBIBAHUS (grooming); YHCIIO M MPOJOIDKHUTEIb-
HOCTb HENO/BI)KHOTO COCTOSHYS WM 3aMupanus (freezing).

II. ITokazateny, perncTprpyeMble aBTOMATUUECKH: CyMMapHOe BpeMsI HAXOXKJICHUSI B CBET-
JIOM OTCEKe; CyMMapHOE BpeMsl HaXO)KACHHUsS B LICHTPE MOJisl M Ha nepudepun (LEHTp MoJs pac-
cMaTpuBaeTcs Kak Kpyr paguycoM, paBHBIM IIOJIOBUHE paJilyca BCErO OTKPBITOTO IOJIs); IPOMIeH-
HBIH IyTh 32 (PUKCHPOBAHHOE BPEMSI B IMHAMHUKE; CKOPOCTH JABIDKEHHUS U yCKOPEHHUE JIBHKEHUSL.

Taxum 06pa3om, BCe OMBITHI COXPAHSIOTCS B BHAE BHAEO(DAIIOB, JAIOIIX BO3MOKHOCTh
HEOJHOKPAaTHOTO MIPOCMOTPA MOIyYEHHOT0 3KCIEPUMEHTATBHOTO MaTepHaa.

Jist mocneyromei 06paboTKH 1 aHAIN3a MOTyYeHHBIX JaHHBIX HaM1 ObLIA HCIIONIb30BaHa
TEXHOJIOTHSI “MAallIMHHOE 3peHHe”, KoTopas B oOIeM ciydae BKJIIOYAeT IU(POBBIC yCTPOHCTBa
BBO/J1a/BBIBOJIA, KOMITBIOTEPHBIE CHCTEMBI, TPEAHA3HAUYCHHBIE ISl HHTEPIPETAIINY BU3YIbHOH MH-
(dopmanuy, a TakKe IPaKTUIECKOTO HCIOJIB30BAHUS PE3YJIbTaTOB STOH HHTEPIPETAluH. 3aMETHM,
YTO 3TA TEXHOJOTHS SIBISETCS HEOTHEMIIEMOM YaCTHIO COBPEMEHHBIX CUCTEM UCKYCCTBEHHOI'O UH-
TeIeKTa.

Jnst n3ydeHus MOBEIEHYECKHX PeaKNnuil KUBOTHBIX C NMPUMEHEHHEM ‘‘MAIIMHHOTO 3pe-
HUS” MIPUMEHMTENHHO K OMHMCAaHHOH ycTaHOBKe Oblia paspaboraHa mporpamma BehaviorVision
AM (puc.2) ¢ UCTOIB30BAHUEM MPOrPaMMHOTO mpoaykra kommanuu National Instruments (NI)
Lab VIEW and NI Vision [www.ni.com].

| . = B Kpbica C2 Mpiib A8
M. = <)

Puc. 2. 'maBHOE OKHO Tporpammel BehaviorVision AM u mpumep BU3yaJIn3aliii TPEKOB KPBICH
1 MbIy B ycnoBusax OMMUII ¢ ucnonb3oBaHHEM 3TOU IPOrpaMMBL.
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IonyueHHBIH dKCIIEPUMEHTAIBHBIN MaTepHal MOBEJCHYECKUX AaHHBIX 00pabaThiBaii C
rcnonb3oBanueM makera nmpukiagaeix nporpamMm STATISTICA. Tlpu craTHCTHYECKOM aHA3e
Pe3yAbTATOB 3HAUCHHS TAPaMETPOB MOBEICHHUS UCIIONB30BAIH JIBE TPYIIHI (CAaMIIBI H CAMKH), T
MOKa3aTeNId CaMOK HOPMHPOBAIH K MOKA3aTeNIsIM CaMIIOB, YTO MPEACTABJICHO B BUJIC COOTBETCT-
BYIOIIUX TpaduKoB. JlOCTOBEPHOCTH pa3IMIuii OIICHUBAIIN ¢ TIOMOIIEO t-KpuTepus CThIOJICHTA.

PaboTa ¢ )KHBOTHBIMH IIPOBOAMIIACH B COOTBETCTBHU C MpaBwiamu “EBporieiickoit KOHBEH-
LUK O 3aIUTE XKUBOTHBIX, HCTIOJIB3YyEeMBIX B dkciepuMenTax’” (upektusa 2010/63/EU).

Pesynomamut u o6cyscoenue. Ananus pe3yibTaToB SKCIEPUMEHTOB, MTPOBE-
JeHHBIX B ycnoBusix OMMUII, BBISABUI ompenesieHHbIE pa3iu4Msl B MOBEACHUU KpBIC U
Mele. OOHapykeHO, 4TO JJAOOpaTOPHBIE MBIIIH IO PSTy KIIOUEBBIX MOKa3aTeneil uc-
CITeTOBATENBCKOM aKTUBHOCTH 3aMETHO MPEBOCXOIT Kphic (puc. 3 A, B, C).

A cex B c
cex
300 25 a
%0 20 Kpsicot Moium 12 Kpbicot Mo
Kpbicet 4 P
200 * * S *
15 &
150
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100 s
o o = 0
d ¢ d ¢ d ¢ d 9 d ¢ d @9
cex D
25
20 Kpbico Moiust
15
*
10 i
d ¢ d 9 d ? d ¢
G
Moium : Kpeaco! Mowm
*
15
1
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. — =a o . — a
d ¢ 9 a 2 g 9

Puc. 3. OcHOBHBIE MOKa3aTeNu uccneaoBarenbekux peakiuii B OMMUII y kpeic 1 MblIe.

A — Bpems mpeObIBaHNS B CBETIIOM OTCEKe; B — IUTenbHOCTE NPeOBIBAHNUS B IEHTPE CBETIOTO
orceka; C — uucio 3axo0B B HeHTp. D — anurensHOCTh cToek climbing; E — komudecTBo
croex climbing; F - nmutensHOCTE cToek rearing; G - KOJIHYECTBO CTOEK rearing;
*-p<0,05.

B Hammx omeITax BepTHKaIbHAsS aKTUBHOCTb JKMBOTHBIX B 3aBHCHMOCTH OT THUIIA
croek (climbing wimn rearing) mo-pa3sHOMY MPOSBIBLIACH Y MbImel 1 kpeic. (puc 3. D, E, F,
G). 3amernM, uro cToiiku climbing XapakTepH3yIOT OPHECHTHPOBOTHO-UCCIICIOBATENBCKUE
peaKIyy, CBsI3aHHbIE C COCTOSIHEM TPEBOXKHOCTH, TOT/Ia KaK rearing — CIIOKOMHOE MOBejie-
HUC. TaK, CTPECCOPHEBIC BO3lIeﬁCTBH5[ Ha )XUBOTHBIX MEPE]] TCCTUPOBAHUEM YCUIIUBAIOT
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croiiku climbing, Torna Kak aHKCHOJHMTHKY (Ira3enaM, (DIeCHHOKCaH W T.J.) CHIDKAIOT
ux uyucno [15-17]. Tlox BIMSAHWUEM TIYTAMUHOBOW KHCIIOTHI (aHKCHONWTHK) Y KPBIC
YMEHBIIAETCsl YMcI0 CToeK climbing, oTHOBPEMEHHO yBENIMYMBACTCS KOJIMYECTBO CTOECK
6e3 omopsl Ha OopT (rearing) [7].

BruBneno, 4To BepTHKaIbHAS aKTUBHOCTH THIA climbing MeHee BhIpakeHa y KPBIC
1o cpaBHeHHIo ¢ MeimamMu (puc. 3. D, E). B To sxe Bpems gucio croek 6e3 omopsl Ha 0opT
YCTaHOBKH — rearing MeHee BhIPaXKEHO Y MBIIIIeii 10 cpaBHEHUIO ¢ Kpbicamu (puc. 3. F, G).
B oTHoONIEHNN TIOBEJEHYECKOTO MOKa3arTelsl rearing cXoaHble 3(QGEKThl y KPbIC U MbIIIeH
Ha0romanuck B yenosusx CYOK-tecra (CT) [2, 14].

Cremyer 3aMeTHTh, YTO XapakTep Pa3Mudii B OpPraHW3alMM TOBEJCHHS KpPBIC U
MBIIIEH BO MHOT'OM OIIPE/IEIISIETCS] KOHCTPYKTUBHBIMH OCOOCHHOCTSIMU SKCIIEPUMEHTAIIb-
HOM ycTaHoBKM. Hampumep, B yxe yNOMSHYTOH IOBEIEHUECKOW MOJEIH TPEBOTU —
CYOK-tecrt (CT), koTopas siBIsieTcsl B 00IIEM Cliydae THOPHAOM YeThIpeX HauOosee 11o-
IYJSIPHBIX TECTOB — OTKPBITOTO TIOJIsI, KPECTOOOPA3HOTO MPHUITOHATOTO JTAOUPHHTA, Yep-
HO-0eJ0if KamMepbl, poTapoia B CHILy KOHCTPYKTUBHBIX OCOOCHHOCTEH HEBO3MOXHO OIle-
HUTH BEPTHUKAIBHYIO aKTUBHOCTh ThHa climbing, BmpodyeM Kak M MpOCTPaHCTBEHHO-MO-
TOpPHYIO acuMMeTpHio nepemerieHnsa. Onqaako B ycrnoBusix CT ObUTo yCTaHOBJIEHO, YTO
CMEIIEHHAs] aKTUBHOCTh — TPYMHUHI' — MEHEE BBIPAXXECHA B ITOBEIICHUH MBIIIEH, €M KpPbIC
[2]. B Hammx ke ucciaemoBaHUsIX MPU TECTUPOBAHUH KUBOTHBIX B ycioBusix DOMMUIT Hao-
JroJiaNiach MHas KaptuHa. MMenu mecto cnaOble MPOSIBICHHS TPYMHHTA, B OTACIBHBIX
CITy4asiX cMeIleHHasi aKTHBHOCTh y MBIIIEH MPEeBOCXOAMIIa TAKOBYIO Y KPBIC KakK IO JUTH-
TEJILHOCTH, TaK U MO KOJIIMYECTBY aKTOB (puc. 4).
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Puc. 4. IIposiBneHne rpyMUHra y Kpsic 1 Melteif B ycnosusx OMMUIL.
A — cymMapHas IJIMTeNFHOCTh TPYMHUHTa (CEK); B — KoJIm4yecTBO aKTOB rpyMHHTa.
* - p <0,05.

Y4uThIBast, YTO TPYMUHI TPAJULMOHHO paccMaTpHUBAeTCsi Kak MapKep cTpecca,
MOJKHO JyMaTh, YTO CHTYyaIlus ‘‘HaBs3aHHOW HOBH3HBI (TecT CT) siBisercs Oosee crpec-
COTEHHOM /IS )KMBOTHBIX, YEM CHUTYalusl, IPY KOTOPOH Y HUX €CTh BBIOOP — HCCIIE/I0BATh
HoBoe iy Het (OMUII).

JetictBurensHo, cxonusle ¢ CT pasnuuus B OTHOLIIEHWH I'PyMHHTra ObIIIH OOHapy-
JKEHbl HAMH TOJIBKO NPH TECTUPOBAHUM JKUBOTHBIX B YCIOBUSX ‘“HAaBA3aHHOI” HOBH3HBEI
(“otkpsIToe TONIE”) (pHC. 5).

Kak BumHO U3 puc. 5, KpbICBI IPEBOCXOAAT MBILIEH KaK IO YUCIY aKTOB TPYMUHTa,

Tak ¥ 1o ero mTensHocTH (p<0.05).
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PA3JIMUMA B TTIOBEJIEHWY MBILIEN U KPBIC B YCJIOBHAX CBOBOIHOI'O BBIBOPA HOBM3HBI

Kpome Toro, ciemyer y4ecTs, YTO CYIIECTBEHHYIO YacTh IIEPHOa TECTUPOBAHHS B
OMMUII xuBOTHOE IPEOBIBACT B 3aMKHYTOM TEMHOM OTCEKE, U ero moBezeHIeckue addex-
THI (IIPEXKAE BCETO TPYMHUHT) HEBO3MOXKHBI JUTS BU3YaJIbHOH perucTpaunu. B aToit cBszn
ClleyeT 3aMeTHTb, YTO TPYMHHT IPBI3yHOB MOXET aKTUBUPOBAThCS HE TOJIBKO IIPH CTpec-
ce, HO M B KOM(OPTHBIX YCIIOBHSX, IPH ISHCTBHH alIIETEHTHOTO CTHMYJIa, a TaKoKe 110 Me-
pe raburyarmn [1].
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Puc. 5. [IposiBneHne rpyMUHTa Y KPHIC ¥ MBIIIEH B YCIOBUSAX ‘‘OTKPHITOTO MO
(cutyanus "HaBS3aHHOW HOBH3HBEI"). A — CyMMapHasi JUINTEIFHOCTh IPYMHHTA (CEK);
B — xommuecTBO akTOB rpymuHra. * - p <0,05.

Takum 00pa3oMm, pe3ysbTaThl, IPEACTABICHHBIE B HACTOSIIECH paboTe, MO3BOIISIOT
CUUTaTh, 4TO Hcnoab3yeMblit Tect (OMMUII) nocrarodno 3 dekTHBEH NpHU aHaIu3e MoBe-
JICHUECKUX pa3inuuii JaDOpaTOPHBIX IPHI3YHOB. AHAIN3 MEXBHIOBBIX Pa3IM4Mii B MOBeE-
JICHUW MBIIIEH W KPbIC BBISIBIJI, YTO JIAOOPATOPHBIE MBIIIH 110 HanboJiee KIIOUeBbIM MOKa-
3aTeNsIM HMCCIIe/IOBATENIbCKOW aKTHMBHOCTH (IIPOJOJDKUTENBHOCTD NPEObIBaHNS B CBETIIOM
OTCEKe; KOJIMYECTBO BEPTUKAIBHBIX CTOEK climbing M MX JUIMTENBEHOCTD; YKHCIIO 3aX0JI0B B
LIEHTP CBETJIOTO OTCEKA; MPOAOIDKHTEILHOCTD NMPEObIBaHNS B LIEHTPE) JOCTOBEPHO Mpe-
BOCXOZAT KpbIC. [Ipu 3TOM yCTaHOBIIEHO, YTO B YCIOBHAX HMCHONB3yEMOrO TECTa KPBICHI
TIPEBOCXOAT MBIIIEH 110 TIOKa3aTessIM rearing ¥ TpyMHUHT .
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While high-risk susceptibility genes are traditionally found and/or analyzed by linkage
analysis-related methods, the case-control association study-based methods are used to assess
candidate-modest risk genes. At least a subset of these intermediate-risk genes can be assessed in a
case-control mutation screening format using pooled evidence from a set of genetic variants that
are intrinsically likely to alter gene function, comprised of a mix of truncating, splice junction,
missense and regulatory variants selected via explicit analysis-based criteria. In the present study a
systematic approach to assembling such a TSMR pool and use BRCAL and BRCA2 mutation
screening data in simulated tests of association to demonstrate the utility of the TSMR pool/case-
control mutation screening strategy.

Case-control mutation screening — TSMR+ analysis

Grt pwnép Lwhiwwnpwdwnnjwénipjwu qtutpp unynpwpwn pwgwhwjnynid W nuncduw-
uhpynd BU pnpwjwygdwl gbpinidniejwl JGennubpnyd, www nbwpe-uinnighs wunghwghnl htwn-
wgnunipjwl ypw hhdujwé JGennutpp Yhpwnynid Gu Jdhghu nhuyh gtutph quuwhwwndwl Uww-
wnwyny: Uhghu nhuywjuntejwu gbutph Uh dwup Ywpnn Bu hGwnwagnunytbp nbwpe-unnighg untinwghnu
uyphupugh Gnwuwynd, wn Uwwwwynd Yhpwnbind wn gbubpnd pwgwhwjndwsd W qbup
dnluyghwlu hpGug punypeny  thnthnfunn  gbUGnhYwlwu  wnwppGpwyutph  funwdpp® pwnyugwéd
yndwuwnn, uwwju Jhwgndubph, JhuutUu W Ywpgwynphg wnwppbpwyubphg, npnug punpdt) Gu
npnawyh yepndniejwl ypw hhduwé swithwuhpubpny: Uju hGinwgnunigjwu Jbp Uepyuwjwgyned £
TSMR wnwppGpwyubnph fudph juwunuwynp hwywpdwlu dninbgndp W BRCA1 W BRCA2 qblutph
dntinwghnu uyphupugh nguiubph Yhpwnendu wungwgdwl dnnGwynpywéd pLuntpnd’ TSMR
wnwnpGpwyutph fudph W nbwe-uinnighs Untinwghnu uyphuhugh nwquwywnpnieintup gnigunpbint
Uwwwnwyny:

Heup-uwnnighs Untunughnl uliphihiq — TSMR+ JEpinidnipnti

HacnenctBeHHast mpepaclonokeHHOCTb BBICOKOIO PUCKA OINpPEENseTCs MyTeM aHalu3a
clensieHuil. MHorue reHbl MPOMEeXyTOYHOTO PHUCKAa MOXKHO OLEHHBATh METOJaMH MYyTallHOHHOTO
CKpPUHUHIa CHUCTEMBI ClIyyail-KOHTpoJb. C 3TOH IENbl0 UCCIENYIOT IPYMNIy TFeHETHUECKHX Ba-
PHAHTOB, CIIOCOOHBIX M3MEHHUTH ()YHKIMIO T€HA, BKIIOYas COKPAIIEHHBIE, CIIAHCHHTOBbIE, MUC-
CEHC W PETYNUPYIOIINE BapUAHTHI, OTOOPaHHBIE C TOMOIIBIO CHENHATBHBIX KpUTepHueB. B HacTos-
IIEM HCCIIEIO0BAHUN NIPEACTABIEHA IeIeCO00pa3HOCTh NMPUMEHEHHUS CHCTEMHOTO MO/X0/1a BEIOOpa
rpynmsl BapuantoB TSMR ¢ mcrmonmb3oBaHMeM JaHHBIX MyTanuoHHoro ckpuamHra BRCAIL n
BRCA2 B MonienmupyeMBbIX TecTaX acCOMUAIIHH.

Crnyuaii-konmpons mymayuonusiti ckpunune — TSMR+ ananuz
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Evidence for a genetic component of risk for common cancers back at least to
breast cancer (BC) pedigree studies complemented with linked genealogy, twin studies,
and segregation analyses. However, only 25% of the genetic bases of BC can currently
be attributed to specific genes. What genes, and what classes of sequence variants in
those genes, are responsible for the as yet unexplained genetic risk of BC?

For the common cancers, any common high-risk variants would have been found
long ago by linkage analysis and are not possible given constraints on evidence and
observed familial risk. Uncommon high-risk variants, such as the Ashkenazi BRCA1
variant 185delAG, are sometimes found as founder mutations in specific populations.
Linkage analyses followed by positional cloning led to the discovery of susceptibility
genes BRCA1 and BRCAZ that harbor many rare, high-risk variants. Failure to identify
any other equivalently informative susceptibility genes since 1996 has led some to argue
that few genes harboring high-risk variants responsible for one or more of the common
cancers remain to be identified. Analyses of risk attributable to high-risk genetic variants
in the known BC susceptibility genes are not consistent with their being responsible for
more that about 5% of the overall risk of BC.

On the other hand, the disequilibrium structure of the human genome and gene
pool is such that there tend to be few common SNPs at any given locus. This feature
dramatically reduces the number of markers required to carry out genome wide SNP
association studies as well as the degree of multiple testing inherent in such studies.
Linkage analysis followed by mutation screening and segregation analysis has provided
a powerful tool for finding high-risk susceptibility genes. BRCA1 and BRCA2 are
currently the best characterized susceptibility genes and individually map roughly
between 1% and 3% of population (genetic) attributable risk (PAR). Large scale case-
control genotyping studies should provide a similarly powerful tool for finding common
susceptibility genes. But what of uncommon to rare intermediate-risk susceptibility
genes and deleterious variants which in them lay in the gap between the strengths of
common genetic epidemiology and molecular epidemiology study designs and cannot be
analyzed by neither of them?

In the present study, a case-control mutation screening was simulated that has
adequate power to address the challenge of genes that harbor uncommon or rare
intermediate risk variants. The key to case-control mutation screening is to generate a
pool of sequence variants, in a single candidate gene, that are intrinsically likely to alter
gene function. From basic molecular biology considerations, there are 4 classes of
sequence variants that need to be pooled: Truncating mutations, splice junction
mutations, the subset of missense substitutions (MS) that are intrinsically likely to alter
protein function, and when eventually possible the subset of Regulatory sequence
variants that are genuinely likely to alter gene expression. A combination across these
classes of variants would constitute a TSMR+ pool, where the “+” denotes the need for
sequence analysis required to distinguish between genetic variants in each class that are
intrinsically likely to alter function and those that are not. In the following study, a
subset of mutation screening results of 68,000 subjects underwent full re-sequencing of
BRCAL and BRCAZ2 to illustrate of a TSMR+ pool and tests of association based upon
that pool.

Materials and methods. BRCA1l and BRCA2 mutation set: BRCAl and BRCA
mutation screening data were taken from the Breast Cancer Information Core (BIC) database
which functions as an open repository of sequence alterations in BRCAL and BRCAZ2.

TSMR+ pooling criteria. Truncating mutations. For BRCA1 and BRCAZ2, any truncating
mutation located at or before the last conserved residue of the last well conserved amino acid
sequence element (5 of 10 amino acids having GV<61.3) in the protein would be retained in the
TSMR pool. Splice junction consensus sequences lying within exons were considered. The last
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two nucleotides of each exon are part of the splice donor consensus, and their canonical sequence
in AG. With a simple rule, only the following substitution were retained in the TSMR+ pool with
predicted interference with splicing, if the reference sequence at a) -2 is A, b) -2 is G substituted
with Cor T, ¢) -1 is G, and d) -1 is A substituted with C or T. MS. In addition to calculated GV,
the Grantham Deviation (GD) of each MS was calculated as a measure of the fit between MSs and
the range of variation observed at their position in a PMSA. GV and GD were used to divide MS
into several groups from most likely to least likely to alter protein function: invariant site MSs
(MI) (GV=0); MSs with non-conservative physical characteristics (MA) falling at variable
positions (GV>0 and GD>61.3+GV). Any MS at a position with GV=0 will be outside of the
cross-species range of variation. GV=61.3 is the outer limit of conservative substitution. For this
analysis, all other MSs that do not fit those two criteria were excluded.

Results and Discussion. Simulation of a case-control association analysis:
Under the hypothesis that the breast/ovarian cancer risk for a BRCAL:BRCA2 double
carrier is not dramatically higher than the risk for a simple BRCAL1 or BRCA2 carrier,
the appearance of a double carrier in the BIC set is largely explained by either
deleterious variant alone. Hence, subjects who are clear BRCA2 mutation carriers are
used as pseudo-controls for the analysis of BRCA1 mutation screening data, and vice
versa. This underlying reasonable biological hypothesis follows from the observation
that the two genes function in the same biochemical pathway and loss of function of the
wild copy of BRCA1 or BRCAZ2 is unlikely to be either the initiating or the rate limiting
step of tumorigenesis in mutation carriers [5].

Of the 68000 subjects, 4697 and 3561 were carriers of a clearly deleterious
BRCA1 or BRCA2 mutation, respectively. And only 25 subjects carried clearly
deleterious mutations in both genes. Thus, for BRCA1 we assume to have 64439 cases
and 4867 pseudo-controls. Of these, 4842 and 25 carried clearly deleterious BRCAL
mutations, respectively. This data set is dominated by truncating mutations that require
almost no sequence analysis and yields a pooled OD of 11.5, 80% power (alpha=0.05)
with 170 cases& controls, and >99% power with 500 cases&controls. Overall, these and
corresponding BRCAZ2 data are probably unrealistically powerful to serve as a model for
any candidate susceptibility gene. Therefore, to focus the analysis on less powerful data
that require sequence analysis to generate a useful TSMR+ pool, the analysis of BRCA1
was limited to all single nucleotide substitutions observed in the RING domain (aa
1-102) and the BRCT domain (aa 1641-1863). For BRCAZ2, all single nucleotide
substitutions observed in the DNA binding domain (aa 2401-3110) were considered.
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Fig. 1. Distribution of 698 distinct single nucleotide substitutions observed in BRCA1&2
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By combining across these three domains of BRCA1 and BRCA2, the mutation
screening revealed 698 distinct single nucleotide substitutions with different frequency
distribution (fig. 1). Six of these, BRCA1 M16521 and BRCA2 A2466V, 12490T,
V27281, A2951T, and S2414S were observed more than 300 times each. Scaling the
mutation screening data from 68000 subjects to 1000 cases and 1000 controls, these six
substitutions are the only ones that would expect to use in standard tests of association.
However, all of them are known neutral variants with OD no more than 1.2 in this
case/pseudo-control format. The two most common deleterious BRCAL variants in this
set are the RING domain’s MSs C61G and the nonsense mutation R1835X observed 180
and 56 times, respectively. The two most common deleterious BRCA2 variants are the
nonsense mutation R2520X and the MS D2723H observed 52 and 42 times, respectively.

Hence, from 689 substitutions in the mutation screening set, there is only one
recognized deleterious variant that one would expect to observe, on average, more than
once in a set of 1000 cases. Furthermore, 664 of the substitutions were observed 30 or
fewer times. Thus the vast majority of substitutions observed during the mutation
screening are so rare, individually, that one would have less than 50% probability to
observe any one of them even once during full mutation screening of a set of 1000 cases
and 1000 controls. Nonetheless, cumulatively, such a mutation screening experiment
would observe many of these sequence variants. The question is can a pool of such rare
variants contribute useful data to a test of association? To address this question, TSMR+
pools were constructed from the observed sequence variants and then simulated case-
control association studies by randomly sampling 100000 replicates of 500, 1000, and
1500 cases and pseudo-controls from this overall sample series.

Constructing the TSMR+ pools: Analysis of BRCA1 RING domain and BRCT
domain substitutions revealed 35 nonsense mutations; 10 substitutions that fell on the
last 2 nucleotides of an exon, 9 of which interfered with the AG splice donor consensus
and were retained in the TSMR+ pool; and 4 mutations at the translation initiation codon
which one could consider either as truncating, missense, or regulatory mutations. For
this analysis, these substitutions comprise the TS component of the BRCA1 TSMR+
pool. MSs were analyzed using Align-GVGD (http://agvgd.iarc.fr/alignments.php)
software. Of the 167 BRCA1l MSs observed in these domains, 72 fell at invariant
position in the alignment and were retained in the TSMR+ pooled as “invariant
substitutions, M(I)”. 12 additional MSs falling at slightly variable positions met the
criterion GD>61.3+GV and were retained as anti-conservative substitutions, M(A).
Analysis of BRCA2 DNA binding domain substitutions revealed 65 nonsense mutations
and 10 substitutions that fell on the last 2 nucleotides of an exon, 9 of which interfered
with the AG splice donor consensus; these were retained as the TS component of the
BRCA2 TSMR+ pool. MSs were analyzed using the same Align-GVGD program. Of
the 305 BRCA2 MS observed | this domain, 88 were retained in the TSMR+ pool as
M(I) invariant substitutions and 13 were retained as M(A) anti-conservative
substitutions. The frequency distribution of the overall set of substitutions (Fig. 1)
showed that the vast majority of MSs observed 30 or fewer times are unclassified, but
approximately 43% of these were retained in the TSMR+ pool. All of the known
deleterious substitutions were in fact retained in the TSMR+ pool.

Tests of association: To stimulate realistic mutation screening scenarios, equal
case and control sets of 500, 100, and 1500 individuals were sub sampled from the
complete cases and control sets of BRCal and BRCAZ2. For each pair of samples we then
compared the frequency of various categories of variant in the case and control sets
using a t-test. The samples are large enough that the normal approximation to the
binomial distribution involved in this test should be valid. Nonetheless we checked p-
values under the null hypothesis and found them to be correct. For each gene, size of sub
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sample, and TSM<R+ formulation, 100000 replicate case and control sets were sampled,
and used these to evaluate the power to detect a difference using a 5% significance test.
The variant classes considered to explore utility of the TSMR+ pools, were: (1)
nonsense only; (2) nonsense and splice site substitutions; (3) nonsense, splice sites, and
invariant missense substitutions M(I); (4) nonsense, splice sites, invariant missense
substitutions M(l), and anti-conservative missense substitutions M(A). Further, to
explore the consequence of MS, the following were also considered: (5) nonsense, splice
sites, and all MSs with frequency <1%; (6) all MSs with frequency <1% but not splice,
M(I), or M(A); and (7) M(I) invariant and M(A) anti-conservative missense substitutions
alone.
5 —T-pools ——TS-pools ——TSM+ pools —— missense, not M+
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Fig. 2. BRCA1 TSMR+ analysis (left) and BRCA2 TSMR+ analysis (right)

Using a p-value of 0.05 as the criterion for significance, the combination of
initiator, nonsense, and splice junction mutations in BRCA1 had 50% power with 1000
cases and pseudo-controls. Addition of the M(I) invariant missense substitution
increased that power to 97.8%, and addition of the M(A) anti-conservative substitutions
further increased the power to 98% (fig. 2). On the other hand, inclusion of all MS with a
frequency of <1% led to a small decrease in the power, back to 97%. Although the
BRCAL1 TSMR+ pool that contained all of the MSs with frequency <1% retained good
power, the rare MS do contain an identifiable subset that is enriched for neutral
substitutions. Thus the set of RING and BRCT MSs with frequency <1% but neither
invariant, nor anti-conservative, nor located near a splice donor had essentially no power
to detect evidence of risk. Taking the BRCA1 TSMR+ pool consisting of initiator,
nonsense, splice junction, M(I) invariant missense, and M(A) anti-conservative MSs as
near optimal, the power of this pool was explored as a function of the number of
subjects. Overall, 59%, 98%, and 99% power was observed with 500, 1000, and 1500
cases and pseudo-controls, respectively.

For BRCA2, a combination of nonsense and splice junction mutations had 67%
power with 1000 cases and pseudo-controls. Addition of the DNA binding domain M(I)
invariant substitutions increased that power to 83% (Fig. 2). Further addition of the
M(A) anti-conservative substitutions led to a small reduction in power (to 67%). In
contrast to the BRCAL results, inclusion of all BRCA2 MSs with a frequency of <1%
completely destroyed power to detect evidence risk. As with BRCAL, the set of MS with
frequency <1% but neither invariant, nor anti-conservative, nor located near a splice
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donor had essentially no power to detect evidence of risk. Power of the BRCA2 TSMR+
pool including M(I) invariant missense, and M(A) anti-conservative missense
substitutions as a function of sample size observed 48%, 83%, and 88% power with 500,
1000, and 1500 cases and pseudo-controls, respectively.

The particular set of BRCA1 and BRCA2 sequence variant analyzed here was
selected to illustrate a strategy of genetic case-control tests of association that could be
applicable to known and candidate susceptibility genes. The genes, BRCA1 and BRCA2
were chosen since a large series of controls within the 68,000 subjects were defined with
complete mutation screening data. Focusing the research on single nucleotide
substitutions found in the RING and BRCT domains of the BRCA1 , and DBD domain
of BRCAZ2 provided opportunity to demonstrate that alignment based sequence analysis
such as Align-GVGD or SIFT, can specifically add subsets of missense substitutions that
are intrinsically likely to alter protein function into the tests of association. The
algorithmic approach to creating a TSMR+ pool used here demonstrates a systematic
method of pooling rare sequence variants that should be applicable to analyses of
candidate intermediate risk susceptibility genes, irrespective of whether the candidate
gene’s mutation profile is dominated by truncating, splice, or missense variants.

The contribution of individual components of the TSMR+ pool to the power of
the simulated association analysis reveals two important points. (1) Addition of the pool
of M(I) invariant and M(A) anti-conservative missense substitutions markedly increases
the power of both the BRCA1 and BRCAZ2 analyses at all sample sizes. (2) The MSs
have considerable power on their own. For BRCAL, the combined M(I+A) missense
substitutions were considerably more powerful than the combination of nonsense and
splice junction mutations. For BRCA2, the combined M(1+A) missense substitutions had
approximately the same power as did the nonsense mutation alone.

Using just 13% of the clear BRCAL mutation data or 7% of the clear BRCA2
mutation data, plus data from many unclassified MSs, excellent power was generated in
a case-control format to show that these are susceptibility genes. Given the high-
throughput mutation scanning techniques such as high resolution melt curve analysis [1],
it should be possible to detect evidence of risk for candidate susceptibility genes with
attributable risks as low as 10% of that of BRCal or BRCA2. The output of tests of
association based on TSMR+ pool will be global Ors and frequencies for each gene
tested. For genes actually found to contribute to disease susceptibility, it is unlikely that
every variant in the pool will confer the same OR. Yet, for genes where evidence of
association is detected, many of the variations in the TSMR+ pool will play a causal role
in disease susceptibility.

Building sufficiently informative multiple sequence alignments to empower
classification of MS is no trivial. Classification of MSs by this method is both dependent
on the classification algorithm and the depth of the underlying alignment. Finally, the
TSMR+ method is better suited for analysis of genes where loss-of-function confers
increased risk than for genes where gain-of-function increases risk. Therefore, the
TSMR+ method could be applied for many candidate genes with intermediate risk.

Neither of two large multicenter genome scans for new prostate cancer and BC
susceptibility loci [6,4] found particularly strong evidence of linkage (LOD>3.5) at any
locus. Another gene, CHEK?2 was selected as a biochemically plausible candidate gene
located under a weak (LOD=1.2) linkage peak [2], and the interpretation is that an
important subset of not statistically significant peaks identified by a linkage analysis are
actually attributable to modest risk susceptibility loci. The TSMR+ pool and case-control
mutation screening strategy described here provides powerful approaches to analyze
candidate intermediate risk susceptibility genes that are likely to emerge from positional
cloning within linkage peaks, biochemical pathway-based re-sequencing as well as Next
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Generation sequencing projects. The single most important point from this analysis is
that the case-control mutation screening method is able to test candidate intermediate-
risk susceptibility genes and provide the data required to calculate genetic population
attributable fraction to those genes that actually contribute substantially to BC
susceptibility. The secondary point is that the analysis ends up with more likely
deleterious sequence variants in the TSMR+ pool. Analysis of ATM gene [3]
demonstrated in molecular epidemiology terms that ATM is indeed a BC susceptibility
gene but did not include the missense substitutions. The value of applying a systematic
analysis of missense substitutions is a substantial improvement in the statistical strength
of the result. Thus, TSMR+ analysis should yield a more accurate measurement of risk
attributable to intermediate-susceptibility genes than a less complete analysis.
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Nruntduwuhpyby £ hhwnewjwuntuh wpnihuny hwpniun wtwwnhn (M3MN)* GX-NH, —h wgnbgnt-
rINLUL - wpjwl wiwaquwih Jwywpnbihnigjwu Jh 2wpe gnigwuhpubph ypw hGwwnphunyg wnwowgnwéd
hhwynynwagntwgdwu wwjdwuutnpnu:

Gwnwgnunenilutpp Ywwnwnybp Gu unnighs, hbwwnphuwgywd W hGwywphuwgywé + GX-NH,
ysunwuhutph fudptpnid: Unwgdwé indjwibbph hwdbdwwnwywu yepindneentu uwnwnbihu wwpgybi
t, np uwnwghs thnpétph hwdtdwwn hwwphuwgywé YEunwuphubph wpjwl Jwywpndwu punhwlncp
dwdwlwyp Gpywpnd £ 38 %-ny, huy hGwwphuwgyws W GX-NH, Ubpwnplywé yeunwuhutph unn®
punwdtup 10 %-ny, nEYwighdhywgdwl dwdwlwyp wrwghl nGwentd Gpywpnd £ 47, 5%-n4, huy Gpy-
pnpnned* 29,4 %-ny: Mpnunpnuphluwht dwdwlwyu hGwwphlwgywé Yeunwuhubph dnn Gpywpwunwd £
100 %-ny, huy GX-NH,-h Ubpwpynidhg hGnn' 45 %-ny: Shpppungtluh pwlwyp sh thnfugnd hGww-
nhtwgywd Ysunwuhubph dnin W 12 %-nd wybwunwd £ M3IN-h UGpwnpyndhg hGwnn: Unwgdwéd
nyjwiubnp Jywynd Bu MM GX-NH-h hwywhGwwnphUwhu wywnhyniejwlu Jwuht W JGY wluqud Wu
hwuwmwwnnid Upw Jwywnnhg hwwnynipiniup:

MNnnhuny hwpnLuwn wbuwnpn — hhwynynwaqnijwgnid —
hwlwhGwwnhuwhu wlywnhynepinLl

Mzydanoce neiicTBue runotanamudeckoro mponuHoMm Ooraroro nmentuaa (I1BIT) GX-NH; na
HEKOTOpBIC MTOKA3aTeNN CBEPTHIBAHMS KPOBH B YCIOBHUSX T'MIIOKOATYJIALMH, MOJYYCHHOE BBEACHUEM
rermapuHa B 1o3e 0,5 En/mi. Omsitel npoBoxmmick Ha KOHTpoubHEIX (0,85 %NaCl), remapuansupo-
BaHHBIX M remapuan3upoBaHHbIX + GX-NH, (1mxr/100r) kpeicax. BbIsBIeHO, 94TO IO CpaBHEHHIO C
KOHTpOJIEM, BpeMsI CBEPTHIBAHHS y TeapHHI3UPOBAHHEIX KPBIC yuTHHSETCs Ha 38 %, a mocie BBeje-
Huss GX-NH, Bcero Ha 10 %. Bpewms pexanbuudukanuy 1 npoTpOMOMHOBOE BpEMsl yIUTUHSSTCS Ha
47,5 % u 100 % cooTBeTcTBeHHO, B TO BpeMsi kak npu BeneHuu [1BI1 Ha 29,4 % u 45 %. Kon-
neHTtpauus GUOPHHOTeHA Y TeMapHHU3UPOBAHHBIX KPhIC HE MeHsieTcs, a mocie BBeaeHus GX-NH,
yBennuuBaercs Ha 12 %. Takum oOpa3oMm, MOTydeHHBIE JaHHBIE JOKA3bIBAIOT AHTHI€APHHOBYIO aK-
tuBHOCTb ITBIT U elie pa3 MOATBEPIKIAIOT €ro paHee BBISBICHHBIC IPOKOAryJIIHTHBIE CBOWCTBA.

Iponunom 602amulii nenmuo — 2unoKOa2ynayust —
aHMU2enapuHo8as aKmueHoOCmMs

The effect of the hypothalamic proline-rich peptide (PRP) GX-NH, on several parameters of
blood coagulation under conditions of hypocoagulation, obtained by the injection of heparin at a dose
of 0.5U/ml was studied. Experiments were performed in control, heparinized and heparinized + GX-
NH, rats. When comparing the obtained data, it became clear, that in comparison with the control, the
clotting time in heparinized rats was increase by 38 % and after injection of GX-NH, only by 10 %.
The duration of recalcification and protrombination was increased by 47,5 % and 100 % respectively,
while at the injection of PRP by 29,4 % and 45 %. The concentration of fibrinogen in heparinized
rats were not changed and after intravenous injection GX-NH, was increased by 12 %. Thus, the
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obtained data prove the antiheparin activity PRP (GX-NH, ) and once again confirm its previously
revealed procoagulant activity.

Proline rich peptide — hipocoagulation — antithrombin activity

Upwu Jwywpndwu gnpéppwgn wjuwtu £ Ywpgwynpdned, np JwywnpnGihniejwl
gnpénuutnh Jhwju Jh thnpn dwul £ wywnhywuncd, nph 2unphhy dwywpnniyp sh mnwpwéyncd
wunph Juwuywé dwuh 2pgwlwyhg: Unwhuh Ywpgwynpndp 2w wplnp £, pwlh np UGy
dhihthinp wnywt dwywpnbihnipjwu wynnBughwip pwjwywlu E, npwGugh 10-15 dny -nud
opquuhquh wdpnge hpphungtlp Ytnpwéyh Shpphuh: Upjwl henniy yhdwyp wwhwwdned
E Junphhy Upw 2wpddwl, nph hGunbwupn UJwgnud E dwywpnuwu pwnwnphsuGph
ynugtunpwghwt, Eunnpbih Ynnuhg Jwywpndwl gnpénUUGph Ywudwl L puwywl
hwywdJdwywpnhgutnh, npnughg Ywplnpubpu Gu. hwywwpndphu 1l -p, wypniBhuutp C, S W
Jwywpntihnipjwl wpunwehtu JGuwuhgquh wpgGuypsuGpp: Iwywwmpndppu N, yuwwybiny
ubphuwjht wpnunGwqlubphu ywwnywunn hwdwpw pninp wynhdwgwd dwywnpnGihniejwu
gnnpénuutphl, wnwywgunid E ng wynhy YndwGeultp, npnup Eunnptih JwytnGuhl, 2unphhy
hGwwphuph W hGwwphUwudwUu JnGYnLuGph, Yupney wybwund Gu: IGuywnhup wywpwpun
pohoUtinh gpwunLUGph wnwugpwjhu pwnwnphs £, npp hwjwnuh £ npwybu wpwu hwyw-
dwywnpnhs ng depdGUnwiht hwdwywnpgh hhduwywu hnwdnpwp gnpénu: WU pwpénw-
dniGyncywp Uniynwnihuwhuwnpn E, nnh $hghninghwywu hwnyniejntultph npnhg gnpénlp
b6 pwliwynipjwdp pwgwuwywu (hgewynpywd fudptph wnlwynipnul £, nph 2unphhy wp-
nwqwunybing wynhywgwéd wywnwpun ppheubnhg wudhswwbtu Yndwteuutp £ wnwewgunid
wnnuntGwqutph hGwn [7]: Lwhuyhunwd JBp Yynnuhg ncuncduwuppdby £ hhwynpwiwdniuh M3M
GX-NH,—h dwulwygntpintup hGunuinwagh pwquwuwnhdwu tpdtunwiht hwdwywnagned [4],
hwjnuwpbpyt] £ Upw Jwywpnhs wynmhynipyniup, npp wpunwhwjnytp £ wpjwu punhwuncp
dwywpnuwl, nGYwighhywgdwl, wpnnpndphuwht W wnpndphtwiht - dwdwuwyutnh
yYndwwndwdp, hUswtu Uwl $hpppungblh pwlwyh wybiwgdwdp: Iwjnuh E, np wpjuwu
dwywpnthnipjwl wpwqwgnudp Yuwpnn £ wywdwlwynpdwd (hubp ng vhwyt wju fupwlnn
dwywnnpubph  pwwyh wybwgdwdp, w) Uwl Upwug wpgbiwynn Jhwgnipntultph
pwlwyh bjwagbgdwdp [5]: LepYuwjwgywd whuwwnmwlph Uwwwnwyu £ gnyg tnwp M3N GX-
NH, -h wgnbgnienttp wpwu  Jwywpndwu Jh wpe onwyutph Jpw  hGwwphuny
wwjdwuwynnpgwé hhynynwanijwgdwl wwjdwuubpned:

Untpe L dbpnn: I6inwgnuinnieginilubpp Ywwnwpybp B wpne uyhwnwy ng gdwihu wnlbwnutph
dpw (180-200 q): YGUnwuhubpp pwdwldb] GU GpGe tudph. 1-hU tudph wnUGwUGphu UGpwpyyt) E
$hahninghwywu (nuénue (0,85 % NaCl), 2-nn fudphU' hGwwphu (0,5 UMD, 3-nn fudphU Unuu pwlw-
Untpjwdp hGwwpht W M3MN GX-NH, (1 Jyg/100 q): Uwywpnbihnipintup npn26int hwdwn wnpjnitup
dbngyt| £ (dwihu Gpwyhg, Udnp Ubpwnybineg 60 pnwt htwnn: vdbpgpwd wpntup Na-h ghunpwwnny
hwywuwnwypntinig hwnn (9 : 1) 10 pnwb geunphdnigyty £ 1500 wwn/pnwy wpwgniejwdp, unwgywd
wlwquuwjntd npnaytl £ hGunuinwgh Uh pwuh YeUuwphdhwywl gnigwuhpubp [2]. wpwu dwywpndwu
dwdwuwyp npnpyb) £ Lee-h UGennny [6], pun nph ghwugyt) £ $hpphuwjhu dwywpnnyh wnwewgdwl
wpwgneintup - Gpwywiht wpwu  dbp  37°C-nud: NEYwighdhywgdwl  dwdwuwyp npnpdtp E
wnnpndpnghwnutpny hwpniun wwaqdwihu owywunhdw] pwlwynigjudp  CaCl, —h wyGwgdwdp, pwuh np
hwjwuwpuwipnwsd wnwu Jbp Ca-h wquun hnuubpp Ywwynwd U Yujntuwgunn Upnieh hewn, gpyting
Upwl JwywpnyGine  niuwyneeiniuhg:  Mpninpndphuwiht - Yyndwbeuh  wywnhynipniup npnpytp £
ognwgnpdtiny Delta -THR — stb $hpdwjh [hndhhqugwé wnpndpnuwwuwinhl, npp  hpbuhg
Ubpyuwjwgunwd £ hjncujwépwihtu ipndpnuyjwunhu b $nudnihyhnubp wwpniuwynn  hjncujwdputph
wnwjhu Epunpwyun [8]: Unwgywéd inyjwiubnh wuwihgp Ywwnwnytl £ hwdwéwju

A =tun/tgx 100% $npdniwih: dhpphungbup pwlwynipintup npnpyty £ puin  Nincinptipgh,
unwgywé ndjuiubpp wpnwhwjnytl 6U- dg/% -ny [3]:

M3MN GX-NHy-p uhuptqyt] £ Uwuywn-NEntGppnipgh hwdwuwnpwuh puwywu Jhwgniejniuukph
Lwpnpwwinphwh Ynnuhg:

Jhtwlwgpwywu hwdwuwnhniejntup npnpytp £ One — wey Analysis of Variance (ANOVA) uhg-
hudpwjhu hwutdwwnwywl yennudncpjwl dwuwwwnhny:
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Upmyniupubp W pUbwpynid: IGwywphund wnwpwgpwd hhwynynwagniwgdwl wwy-
dwultpnud Jwywpnhs hwdwywpagh yhdwyp quwhwnyb) £ puin wpjwu punhwuncp Jdwywp-
nGhnipjwl, nGYwighdhywgdwl, wpnuipndphtwiht dwdwuwyh W wwqdwnud  $hp-
nhungBUuh pwlwynipjwl Jwywpnwyh Y. 1):

18 P
2 400 - - ;::g'
2 350 | R
42 300 - g 300 1
§ 250 | - % 250
£ e
3 200 & 200 1
g 150 5 1997
£ g 100 -
= 100 | = oo
Esof 4
£ o 0
T 2 3 1 2 3
o Y
=35 - - 320 - -
Z 30 - £, 310 -
75 = 300 |
%20_ 3290-
215 1 €23°‘ -
B0 5 270
5-5_ 2 260 1
2 o £ 250 -
i 1 2 3 240 3
1 2 3

LY. 1. GX-NH;-h wgntgnLejntup dwywnntihnipjwu gnigwuhubph ypw hhwynynwanyjwghwih
wuwjdwuutpned. 1. Unncghg. 0,85 % NaCl, 2. htwwnphuwgywé 0,5 U hEwwphu,
3.hGwwphuwgywé + GX-NH;, 1 Uyg/100 g:

U — punhwunp JwywpntGihnipjwl dwdwuwy, yny, A - nElwighdhywghwih dwdwuwy, yny.
Q — wnnunpndphlwhb dwdwuwy, dpy, ¥ — $hpphungbUh pwlwyneeniu, Ug/%

- p<0,01, ** —p<0,001):

Upjwlu punhwunip JwywnpnGihnieintup npnpdtp £ hGwywphuh UGpEpwywihu UGpwp-
ynwdhg 60 pnwt hGwnn: Cun unwgwd nywibph’ Jwywpnbihniejwl dwdwlwyp Gplunty
E 38 % -nd, huy GX-NH, —h UGpwpynwhg hGwnn punwdBup 10 %-ny, wjuhupu M3MN-p nluh
pwywywuht pwpép  hwywhGwywphuwhu - wynhydniginit, pwuh np wju Jwywpndwl
dwdwlwyp Unwnbgpt, t uwnnghs thnpdh Jwywpnuwyhl: Ninnuyh hGwywphuwgyws W
hbwwphuwgywd nu GX-NH, UGpwpywdé  YGunwuhubph  Jnnn Jwywpnbihniejwl
gnLgwuhubph wmwpptpnie)ntup Yuqdnid E28 % (LY. 1, W):

Swjwnuh E, np wnywu punhwuncp JwywpnGihnigjwu W nBywighdhywgdwu vhel gn-
JnEintt ntuh gniqwhGenie)nil, wju thnpdbpnud Wu nw hwunwnyned £, IGwywphbwgywd
yeunwunt wpjwu wwquwih nElwghdhjuwgdwl dwdwuwyp Gpywpnd £ 47,5 %-ny, npp
pwgwwnynd £ wwgdwinud  wybigniywihu - hbwwphuh - weywjniejwdp, huy  M3IN-h
wgagnbgnipjwl wnwy wju yndwwnygnd £ Jhusle 29 %-h (LY.1, R): Lnyu ophUwswihnie)ntlp
yUnyuyned £ Lwle ypninpndphuwjhu dwdwuwyh npndwt dwdwlwy: Wu nGwenid unnighy W
htwwphuwgywd Ysunwluhubph wwaquwih wpninpndphtwihu dwdwlwyh gnigwuhpubph
nwpptpniejntup hwuunwd £ 100 %-h.  Geb uwnnighs thnpébpnd wju 16 Jpy £, www
htwwnphUwgywd thnpédbpnud (hGwwnhUu Uspwnytinig 60 pnwt htunn) wiu 32 Yny £, wjuhupu
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wnnupndphuwjht dwdwuwyp Gpyuwpnud £ Gpyne wlugquwd: 3Gwwphuwgywé W wjunchGuinl
GX-NH, UGpwpyywéd wnwpptpwynd®  30-60 pnwb hGunn wypnunipndphuwhu dwdwlwyp
Ypdwwynwd £ 25 %-ny, hwulbingd 24,8 Jpy (UY.1,9): MpnnpndphUuwhl - dwdwuwyh
Gnywpnudp pwgwwnpynud £ wjwqdwinud Unpdwihg wytp hEwwnphuh ywpniuwyneejwdp, huy
GX-NH, -h UGpwpynwhg hGwnn Upw  Ypdwwnwdp ) wbwwhnh Jwlwpnhs L
hwywhGwwphUwjhu wynhyniejwdp:

hUs JGpwpGpdnud £ $hpphungbUp pwlwyniejwl thnthnfunipjwup, www unncghg W
hGwwphUuwgywé thnpdGpnud wil sh thnpuynud. $hpphungtUn pwlwynieniup Gpyne nGwenid
£l hwdwuwp £ 266,4 Ug/%, huy hGwwphuwgywsd W MM Ubpwnywé Yeunwuhutph wnjwl
wwaquwnd wju 310,8 Ug/% E, npp Juadnud £ 12 %: Wu gnigwlhph updwdwdybun W phg
pwpépwgnudp YwpGh E quwhwwnt, npwbu opqwuhgquh wwwnwwuhs nGwyghw, npp
hwuwnwunynd E gpwyuwuncpjwl nguiuGpny [17 :

Wjuwhund, UGp Ynnuhg Uty wuqwd Lu hwunwunybg hhwnrwjwdniuh wynnihunyd hw-
pniutn wtwwnhn GX-NH, —h dwlwpnhs hwwnynipiniup W gnyg wnpytg, np htwwphuwgywé
yeunwuputph Jnun (hhwynynwanijwgdwl wwjdwuubpnd) wjiu niuh  hwywhGwwphUwhu
wywnhynipnil:
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Unpgwfuh Iwlpwwtwnipjwlu  Uwpunnune 2ppwuh pwqwlwywagnyu hnnGpnud wugnnh wwjdwu-
uGpnuwd nuunwluwuhpyty £ hnnh bwhiwgwlpwihu duydwu wnwpptp Gnuuwyutph (unynpuywu Jun W
uywywnwyntd), wwpwpuwgdwl' PepKg ($nl) + gndwnp + 2wl 20 w/hw + N60 Yg/hw wgntgnipniup
hnnnud funbwyntejwl Yninwydwl b wpbwlwgwl gnpBuh pGppwinyniejwl ypw:

Gnbp nwphutph neuncdUwuhpneeinlluGph wipnyncupned juwywignuu tinwinpptpuyp hwdwnpybp £ $nu
(PgoKeo) + gndwnp 30 w/hw + 2wy 20 w/hw + N60 Yg/hw (uunigdwl élny) swithwpwlwyp, npu wugpnh
wwjdwuubpnud wwwhnyby £ 32.1 g/hw hwuinhyh pbpe:

3nnh Dwldwl dlLtp — wwpwpunwlynie — wnunpptln — pwnpbjugnid —
wplwliwgwli gnp&U — pGppwwnyntpintu

HccnenoBano BIUSHHME Pa3IMYHBIX CHOCOOOB MPEANOCEBHONH 00pabOTKH (OOBIKHOBEHHAs,
BCIIAIIKA TUCKOBaHMeE), ynoopeHus — PgoKego(pon)+HaBo3+mumak 20 1/ra+Ngo, ancopOeHTa B GOrapHBIX
YCIOBHSX Ha HAKOIUICHHWE BIAXHOCTH M YPOXKaWHOCTh O3MMOW IIIEHUIBI B KAIITAHOBBIX IOYBAX
MapryHwuiickoro paiiona PecryOmukn Aprax.

Ha ocHOBaHMM TpexJeTHHX HWCCIEIOBAHMHA HAWIydIINM BApPHAHTOM MpHU3HAH (OH
PooKegtHaB03+30 T/ra+umax 20 T/ra+Ngokr/ra (B BUIE MOJKOPMKH), KOTOPBIH B GOTapHBIX YCIOBHUSIX
obecrieunBaet 32.1 1/ra ypoxas 3epHa.

Cnocobul 06pabomku noussl — yoobpenue — adcopbenm — yayduieHue —
O3UMASL NUUEHUYA —YPOHCATHOCTTb.

The impact of different methods of pre-sowing treatment (ordinary, disk tillage), application
of fertilizers — PgoKgo (background)+ manure +slag 20 t/ha+Ngg, adsorbent in dry conditions on the
moisture accumulation and yield capacity of winter wheat in chestnut soils of Martuni region at the
Republic of Artsakh was investigated.

Based on the results of three-year study, the background P90K60+ manure+ 30 t/ha + slag 20
t/ha+ N60 kg/ha (in the form of additional nutrition) is considered to be the best option, which
provides 32.1 c/ha grain yield in dry conditions.

Soil treatment methods — fertilizer — adsorbent — improvement — winter wheat — yield capacity

2np nwthwunwlwihu gninpubpnud, wugpnh wwydwulGpnud, gjninuinuntuntjwl
Juwpnup Ywhijwé £ dh wpp gnpénulbphg, npnup Uwwuwnnud BU Jywywpniubphg
pwywnwn pEpp unwlwinitt: “Ywlghg hhduwywuubphg £ hnnh wydwu wjuwhuh Gnw-
Lwyh puwnnpnce)niup, npp Yujwatguh hnnhg runbwdniejwl Ynpneuwnp, hugp huwpwynp
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E ywunuwdnnt opquwywl wwpwnwwujniph (gndwneh) Jheongnd, huswtu Uwle wnunp-
ptuinutph  Yhpwndwdp: Wuwlwgwlu gnptuh Wwynipjuwu dwdwlwy hnnh  Jowynudp
uyudnd £ funqwuh GpGudwpny, www ungnpwywl Jwpny (20-25 ud funpnipjwdp), gwug,
thnghuned, hwpptgnd: Uwywju wugpnh  wwjdwulGpnud  undnpwywu Jwph  Yhpwndwl
nGwenid inbnh £ niuGunwd pjunbwyniejwl Ynpneuwn, npp pwgwuwpwnp £ wgnnd uGpdtph
SJwU, phwywdwu b depguwywl wpryntugh' peppwnynigjwl ypw:

JbnpohU tnwulwdjwyubph pupwgend [npg nwnpnieintt £ nwndynd hnnh yowy-
JwU nGhulninghwjh YuwwnwnpGiugnpddwl Ynw:

Uh 2wpe hGunwgnunnnutp wnwwnynd U unynpwywu ywnp thnpjuwnphutp hnnh hwp-
pwhwwnhswibnpwiht Upwydwl Gnwuwyny [3], pwgh wjn wnwewnyynid £ Yhpwnty hnnh
wydwu bjwquagnyu W gpnjuiywu dlkpp [1, 2, 4] LUWU wnwownynientl £ wund Lwl
Uwnynujwup [4]:

Swpyh wnutny ybpp Lpdwé hGnwgnnnnutph ynnuhg unwgywé wnnyntuputnp, Jep
ynndhg U3 Uwpwuniunt 2npgwlh wqwuwywagnulu  hnnGpnwd, wugpnh  wwjdwuutGnpnid
ncuntdUwuhnyt) £ hnnp pwydwl tnwnptp Gnwuwyutnh, ywpwpunwgdwl, wnunpptuwnutnh
Yhpwndwl wgnbgnie|ntll wpbwlwgwl gnpbuh pGppwwnyniejwl Yypw:

Ynip W dGpnn: ®dnpétpp npdtp U 6 hw Jpw, Uwpnnune opgwuh QGunpguydwu inwnwéeh
wgwlwywagntu hnntpnud: NLuntduwuhpnieintulbpp tnwndt BU 2013-2016 pre. pupwgpnLu:

Lwhunpn nwpdw wywpnyuh pippwhwywehg hGunn (wpUwbwgwl gnptl) Jtpgdt) Gu hnnh
udnipubp 0-30 W 30-60 ud ptpinbphg W nunwduwuppyty BU wgpnwnpunwnpuywl hwwnynipnduutpp®
JGhuwlhywywlu Ywaup, wnwjhu Ywadp, pH-p, thnjuwlwywjhu uwwnhnuutbpp (Ca, Mg, Na, K), hnudniup,
ulunwjhu wwpptpp (N, P, K): 3wpyh wnUbind unwgywéd nguiubpp, Uwh Yuwwwpdtb, £ hnnh
wuwnwpunwgned, unbndtiny dnb (PeoKeo Ya/hw), www wpdb £ gndwnp 30 w/hw swihwpwlwyny,
hwenpn tnwnhutphu npyt) Euwl 2puy 20 wn/hw, huy Neo—p iyt £ hwenpn qupuwup ulnigdwiu dlny:

Oquwgnpédyt) £ hGunlyw| wwpwpunwgdwl upubdw.

Unynpwlwl Jup
uwinnLghs (wnwlg wwnwpunwgdwl)
dnl’ PgoKso Ya/hw
$nu + gndwnp 30 n/hw
$nu + gndwnp 30 n/hw + Ngo Ya/hw
$nu + gndwinp 30 n/hw + 20 w/hw 2wy
$nu + gndwinp 30 n/hw + 20 wn/hw 2wy + Neo Yg/hw ulnigned:
Lnuu wywpwnunwgdwl uubdwl ogunwagnpdyt) £ lwl hnnh dpuydwt ujuywnwydwlu Gnwlwyh
nGwpenid:

QR WN =

UVjwywnwlynid

1. unnghy (wnwlg Wwpwnunwgdwl)

2. $nU' PgoKeo Yg/hw

3. $nu + gndwnp 30 wn/hw

4. $nU + gndwnp 30 n/hw + Ngo Yg/hw

5. $nu + gndwnp 30 w/hw + 20 wn/hw 2wy

6. $nu + gndwnp 30 n/hw + 20 wn/hw 2wy + Neo Ya/hw

Swuyb] E wplwlwgwu gnptuh REgnunnwjw-1 unpunp 280 Yg/hw swhwpwluwyny: ®dnpébpp
nnytL Gu hjntupu-wpleduinjwl ynnduwnnpnipjwl wwjdwulbpned, Gpbe Ypyunnnepjwdp:

Upmyneupubp W puliwpynid: Lwpnpwwnnp neundUwuhpnieintUuBph wpnnitugubpp
gnujg GU nydbl, np thnpéwnwawnh hnntipp pRUhg Uhght Ywywjht JeuwUuhjuywl Yuquny
($hqg. Yuyp® 69.7-86.4%), pH-p 7.2-7.4, pwndnLlu wagnuny pny (2.6-3.2 Ug/100 q), $nudpnpny
el (2.2-2.9) W Ywihnwdny jwy (K —62-78 Ug/100 q) wwwhnyywd Gu:

Wlwlwgwu gnptuh gGgbwnwghwih pupwgend hnnh 0-30 ud 2Gpwnind nuncdlw-
uhpybl £ punbwynipjwl nhuwdhywl, npp pun Gpte twphutph Uhghuh W hnnh dwydwu
Gnwuwyutph pEpdwé £ wn. 1-nud:

Un.1-h myjwiubphg Gplned E, np hnnh wydwl ujuywnwydwu Gnwlwyh nGwencd
funuwynieintup pwpép £ undnpuywt Juph Wyundwdp, pugh wyn 2iwyh oginwgnpédwl
nwppGpwynd funbwynie)niup pwnan £ unnighsh Uwndwdp 2.7 %-nyd unynpwywu Jwnh
nGwend, huy ujwjwrwydwl dwdwlwy wju hwuunid £ 3 %-h:

95



LUMUNHLSUL, N.N.UWLNFLUSUL, U.L.URULSUL

Unyntuwy 1. Innh hunbwyntpjwu nhuwdhywl wpbwlwgwu gnpBuh yGgtunwghwih
pupwgenid bwhuwgwlpwjhu Uhgngwnnidubnh wgnbgniejwdp
(2013 . hnywntuptip — 2016 . hnithu puywé dwdwuwlwpgwuncd)

hnbwynipjwl phuwJdhlywlu

Swpptpwylbp Unynpwywl ywp Uhwywnwynid

10.12 [10.04 | 25.05 ] 25.06]25.07 | 10.12 | 10.04] 25.05] 25.06 | 25.07
Uinnighs wnwlg wwpwpinwgdwl | 17.0 | 206 | 153 | 139|108 | 17.8 | 21.3 | 182 | 166 | 141
SN’ PoKeo Ya/ht 17.7 | 209 | 161 | 134|113 | 178 | 22.3 | 18.8] 168 | 144
$nl + gndwnp 30 nhw 17.7 | 223 | 164 | 146|121 | 186 | 22.8 | 109 | 17.7 | 154
PNl + gnuwnp 30 nhw + Neo Yg/hw | 17.9 | 22.7 | 18.4 | 153 | 119 | 19.2 | 224 | 22.6| 183 | 159
gil’LUuJ' gnuunp 30 whw +20 Whw 474 | 557 | 175 | 152|135 | 196 | 239 | 230/ 195 | 167
P + gnwnp 30 whu + 20 whu g5 | 531 | 183 | 158 141 | 202 | 243 | 233 195 | 17.1
21wy + Neo Yg/hw

* tunbwyntpywl UhghU windjuwibnp puwn wdhulbph (%)

Un. 2-nud ptpdwé £ pbppwnynipjwl ingjuiutpp pun hnnh wydwu Gnwuwyubph W
puwn tnwphubph:

Unyniuwy 2. Wuwbwgwl gnptuh pGppwnynientup hnnh Uwpuwgwupw)hu
Uhgngwnnidubph W wnunppBUnh wanbgniejwdp 2014-2016 ere. pupwgenid
L3 Uwpwintunt 2ngwlh 2wgqwlwywagntu hnnGpned (g/hw)

Unynpwlwl Jw Ujwdwnwynd
Swybpuwg 3 Swdbwg
3 tnwpyw b v]
Swppbkpwyutp RGPEN nwnyuw |—BS0e0
014 1201512016 dhehln [~ T 5| 201412015| 2016 (TR T
utnnigh (wnwlig wwpwn- 406 | 100 | 134 | 111 00 |00 |122]130] 145 | 132 |00 | 00
tnwgJuwl)
DU PooKeo Ya/ht 120 | 120 | 150 | 132 21 | 189 | 149 | 156 170 | 157 | 25 | 189
Pl + gndwnp 30 whw _ [17.0 | 175 | 172 | 172 61 | 550 | 202 | 198| 228 | 209 | 7.7 | 583
Pnut+ gndwnp 30 whw - \og 5 | 503 | 210 | 205 94 | 847|241 238 258 246 [112 | 864
+ Neola/hw
$nu +gnuwnp 30 whw 1535 | 530 | 235 | 231 132 [1081| 266 | 281| 296 | 284 |152 |1152
+ 20 w/hw 2wy
dnu+gndwnp 30 wn/hw
+ ol 20 whw + 267 | 260 | 268 | 265 154 (1387|319 | 320| 324 | 321 |189 |1432
Neoya/hwi

Un. 2-h myjwiubphg Gplenwd £, np Gptp tnwiphUbph pGppwwnyniejwl vhghu inyjwiubpny
unnighgnd unynpwwu Jwph nGwpenwd hwwnhyh pGppp uqutp £ 111 g/hw, huy uyw-
qunwydwu ntwened* 13.2 g/hw:

Lwjwagnyu tnwppbpwyp Gpyne Gnwuwyubph nbwenud £ hwdwnynud £ $nl (PgKsgp) +
gndwnp 30 w/hw + 2wy 20 w/hw + Ngo Ya/hw-p, nph dwdwlwy unynpwywu Junh nbwenid
gnptuh hwwhyh pbppp wybiwgt) £ 138.7 %-ny, W 3 twnphutph dhghup Yuagdnwd £ 26.5 ghw
hwuwhyh pbng, huy hwytyw) ptpep* 15.4 g/hw k:

Uywywnwydwl nbwend uinnighsh UJwndwdp hwyGywy pGpep Yuaquned £ 18.9 g/hw,

wybjwgt) £ 143.2 %-ny:
U3 Uwpnuntunt 2ppwth wqwuwywagnyu hnnGpnud wugpnh wwydwuutGnnd hnnh dawydwl
(wywagnyu Gnwuwyp Ynyinhjwghwt £ uywydwnwynidp, npp unynpwywl ywnh Uywndwdp
wyblh 2wwn funuwynieintu £ Ynunwyt), wnunpptUnh $nund wju wybh pwpan £ uwnnwghsh
Uywwndwdp 2.6 %-nd, nph 2unphhy  wwpwpunwgdwl  dnuncd  wpUwlwgwlu  gnpBuh
pGppwwnynieinlll wugpnh wwjdwllbpnud hwub) £ 32.1 g/hw, hugp 5.6 g pwpén £ undnpuywl
Jwph Uywundwdp:

Unweowpyynwd £ U3 Uwpunnilunt 2pgwith snp tnwithwutiwuwhu gninnt Ququlwywagneju
hnnGpnud wugpnh  wwydwuuGpnwd  undnpwywl Jwnph thnpuwnptUu Yppwntp hnnh dwydwl
ujwywnwydwu Gnwuwyp b wwwhnyt) yuwyntu W pwpén pbne:
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uvahuusnd 3usuUuh 3p4ULAUSNI GrGRVULG P
dh2hNLNALUYUL NPNG SNFSULRGLENP dNONuNEB3NILLENE
surdu cueUsentu

L.E. 1NF4UU3UL, Y.N. 3NY3IULLPUSUL, U.U. UhLUUSUL, U.L. UNULGL3UL

&M3, S. Unptinqwuh wljwl Jwpnne b YeUnwupubph $hghninghuyh wdphnl
gh.lilit@mail.ru

Swpbgunwph wonwd £ wughuwyny hwéwhuwyh hhywlnwgnn GpGhuwlbph pwlwyp: QUuwjwé
wlwlnwywu pdoynipjwl Ynndhg ogunwgnpdunn Ywanniphg W wenngwnpwpwywl Jdhgngwnnidlutnh,
wughuwjny hwbdwpuiwyh hhdwlnwgnn GpGhluwlGph  puunhpuGpp Junwd  GU pwywywuhlb — unep:
NruncdUwuhpdt) £ wughUwyng hwéwpuwyh hhjwunwgnn Gpthuwlbph hGunnhuwdhywywu W $h-
ghninghwywu gnigwuppubph  thnthnfuntejnlllGpu opwywl, wpwprwywlu W wnwnpblwl Swupwptnu-
Jwéniejwl wwjdwuutpned: Npnadt; U hEdnnhuwdhywih hhduwywu gnigwuhpubpp (upwnh ydynidutph
hwéwhunipnll, wunpwquwpyuwihu  aupnwd, wpwu pnwybwywu  Swywy): Unwybp wpunwhwjnwd
thnthnfuntpntlUGNU wnyw BU hwwhuwyh hhdwunwgnn GpGluwutnh dnwn:

Unwnh 4éyncdubph hwéwfunipynil — wlnpwqunluyhl supnid

KoHTHHTEHT "acTo GONICIOIUX aHTUHOM JIeTeit ToM OT roja pacteT. HecMoTps Ha 3HAYUTEIh-
HOE KOJHYECTBO OOIICYKPEIUISIONIMX M O3Z0POBUTENIBHBIX MEPONPHATHH, pa3pabOTaHHBIX Tpaju-
LIMOHHOM MeIULUHOM, MpobaeMbl yacTo OOJEIOUINX AETeH OCTAlTCA JOCTaTOYHO OCTPhIMU. M3ydeHo
BIIMSIHUE OTHOJHEBHOW, HEACTHHON M TOJI0BOW HArpy30K Ha KapIUOT€MOJHHAMHYECKHE H COMAaTOMET-
pHUUecKie TOKa3aTel YacTo OONCIOIUX AeTeid. Bpuii H3MepeHbl OCHOBHBIE TTOKA3aTeIH TeMOJMHAMH-
ku (TyJIbC, apTepUAbHOE JaBJICHHE, CHCTOJIMYCCKUN M MUHYTHBIA 00beM KpoBw). [lokazaHo, 4TO
HauboJee BRIPAXCHHBIE CIBUTH HAOIIOMAIOTCS Y 9acTO OOJICIONIHNX JeTEH.

Yacmoma cepOeunbix cOKpawenuil — apmepuaibHoe 0agieHue

The number of sickly children grows every year. Despite the large number of the restorative
and curative measures elaborated by traditional medicine, the problems of the oftenly ill children are
sharp enough. The effects of a one-day, weekly and annual load on cardiohemodynamic and
somatometric indicators of sick children have been investigated and the main hemodynamic
parameters (heart rate, blood pressure, systolic and minute volume of blood) have been measured. It is
shown that the most expressed changes occur among sick children.

Heart rate — blood pressure

Unnngnipintlp GpGhuwh plwywunu $hghywywu qupqugdwu Yunplnp Uwpuwww)-
dwul E: epnuphlwywl hhdwunnieinilutbpp  hwunhuwunwd GU $hghyuywl  qupguguwlu
fjuwlqwpnudubph  wwwndwn: bUuswbu gwuywgwd hhjuunniejwu nbwpenud, wjuwbu £
ppnupywywl  Wwpnpph W wughuwltph nGwend  wybih wpnniuwybn £ uwnwptl
Ywupuwngbnud, pwl pnidnid: vGphu 2usninhutph whunwhwpdwlu Ywlpuwpgbinwdp wnwghu
htprhu pGpwUh punnngh hhghGuwu E: Gpp GpGhuwltbpp hhjwunwunwd GU wughUwgny,
$wnhughwinny, hwwhiwyh unhwyywdsd Bup (hunwd ogunwagnnédty hwywphnunhyutp, GeG
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Jhpnuuwihu - whunwpwuniintt £ hwywyhpniuwihu - ywwnpwunnlyutp, wnbnwht hwyw-
UGhupsutn W hdniuwhnihnfunn wwwnpwuwnnlyubnp [2,5]: GpGhuwubpl wughuwnd hhywu-
nwuncd BU GptGp-gnpu lnwpbywl hwuwyhg uyuwé: Auwysnieiwl Unuin (wjunptu tnwnpwéywé
E wju wnpsdhpp, np wughuwl pGrel, ng (nipg hhjwunnipntt £ W hwwnny nwnpnipjwu
wndwuh sk Wughtwu wdpnnowywl opgwuhquh hhjwunnienit £, pupwunwd £ hUswGu
intnwhl (Uzhyutiph 2pgwlih pnppnpwihl gnpdplewg, Yldwl wynh gwynunniencl), wilwbu
£l punhwunip (giiuwgwytn, gGpdnipjwl pwpépwgnid, hnnwgwytbn) whinwlpwuutnnyd [1]:
Uughtwjh wnwpwgdwl wwwbwnutpp pwquwqwl Bu: Ipjwunwlwintt  hhduwywuncd
Uwwuwnnid BU wupwpBuwwuwn gnpdnultpp, npnug Yunpnn U thnpub) opquiuhguh yhdwyp®
untnétiny pwpbuwywun wwydwulubp win hhjwunnizjwl qupgugdwl hwdwp, ophUuwy
nnptinp, dtinptinp, pdwwup Upubgubip, peh W Unw hwpwyhg funendutiph pnppnenidlting,
thswgwd wwnwdubpnp W wyu [3]: GpGhuwubph Unin wughUwih pninp duGpp pupwunwd GU
wybh éwun, pwl JGdwhwuwyubph Unwnn: NuncdUwuhpnieinilubpp gnyg Gu iyt np GpG-
huwutpu wughUwjny wybh hwawh hhjwunwunwd BU qunpUwup: Hw wwjdwuwynpywé E
wju 2pgwlncd wnpunwehu Jhgwdwiph wpwa thnthnfugnn gEnpdnipjwl hGwn: Qunwu pupwg-
pnud  Jhinwdhuubpny  wnpwwn  ulunwdetpeh oquiwagnpddwl  hGwnlwupny onpqwuhgqup
gupuwul wybh puywntuwy £ nwnunuwd qulwqwl hhjwunniejniultph Uywndwdp [1,3]:
Lbpywjwgywd wphuwnwuph Uywwnwyu E Gnbp ntuncduwuhpb, wughuwyny hwéwpuwyh hp-
Jwunwgnn wywg bwhiwnwnpngwlywu GpGhuwutph YuwpnhnhGdnnhuwdhyuwih, pw2h, hwuwyh
gngwuhutGph thnthnpunienlllGpp tnwpyw pupwgenty:

Ynipe W dbpnn: I6nwagnunyt) BU Gplwuh rphy 7 1 Jwuywwwpunbgh wjwag bwhiwnuwnpngwywu
fudph GpGhuwlbpp: Ywwnwpdby £ GpGhuwubph wennpwywlu  dhtdwyh Uwhibwywu  Jepnudnieniu:
Gwnwagnndnn GpGhluwutpp fudpwynpdt) BU wnrnnpwywl 26nnudubp gnlutgnn GpGhuwlGph (unnwghg
tunwdp) W hwodwpuwyh hhjwunwgnn GpGhuwutph  (thnpduwywl  funwdp):  3ncpwpwlgnip fudpnud
hGwnwgnunyb GU tnwuuhhug GpGhuw:

3tunnhuwdhywih gnigwuhpubnu nuuncdUwuhpyty BU ubwwunbdptp W dwpun wdhulbphU® opwywu
/wnwynunjwl W opdw yGpgned/ W Qwipwpwywl Yunpdwédeny /Gpynpwpreh W nuppwis opph/:

AcuncdUwuhpyty BU hGdnnhuwdhywih hGnlyw) gnigwuhubpp' upnh ydynwdubph  hwéwpunt-
RIntUp (U43), wnjwl dupnidp® uhuinnpwihu quipytpwywht dupnud® (U28), nhwuwinnpwiht qupytpwlywihu
supnud* (N26), wlnpwqwnywhl dupnudp (UB): Upjwl supnudp swithyt) £ Ynpninynyh UGpnnny:

Uwnwnh pwlwélny hwpqwpyyt) B wpjwu uhunnpwhtu (WUO) W pnwtwlywu (UNG) swywutnp:

UUO0 =90,97 + 0,54 x UK - 0,54 x 19X - 0,61 x S
U0 =UUD x Uuz UX =U2K - 1K

nnwntn UA — wunpwaqwpywhu dupnwdu E, S-U hGnwagnunynnh tnwnhep:

Lwunwnyb] £ wjwg bwhuwnuwnpngwywu fudph Gpeluwutph $hghywlywl qupgugdwl hGunw-
qnuinintl puin Jwpduph hwuwyh W pwph: Bwpp swihybp £ 0,1 4g Ganniejwl pd2lwywl Ypbnpnd,
hwuwyp' 0,5 ud Gunipjudp  unwlunwpun  hwuwywswihnyg: Gnwgnunncenlllbnp Yuwnwndtb, Bu
wnwynunjwu W onjw ybpgned:

Uunwgywsé ndjuiutnh yhdwhwgnpwywu dowynwdp Ywwnwpyt) £ pun UnyninBuwnh t swithwuhoh
«Biostat» Spwgpny:

Upnyncuputbp L pUliwpyncd: IGunwgninynnubph htdnnhuwdhywih gnigwuhutbph
JGninénee)ntuhg wwpaqytbp £, np ubwwbdpGphu Gpynwppeh opndw ytGpgnud nhwnyby E
unnighg W thnpduwlwl fudpbph GpGluwubph UU3-h, U26-h W 226-h bjwagnud: Cwpwpyw
uygpnd uwinnighg fudpnd Gpynwpreh opp U26-h W M26-h ujwanudp Ywqdb, £ 2,97 %
(p<0,05), 4,06 % (p<0,001), huy thnpdUwywu fudpnid® 6,5% (p<0,001) L 10,2 % (p<0,001)
hwJwwwunwupuwlwpwn:

Cwpwpryw ytpgnid uinnighs fudpnd nuppwe opp U26-h W M28-h Ljwanudp Yuqutg
E 6,93 % (p<0,001), 7,14 % (p<0,001), huy thnpéUwywl pudpned® 11,3 % (p<0,001) L 12,24 %
(p<0,001) hwdwwwwnwupuwlwpwn:

Uunnighs W thnpduwywu  pudptpnd  uGwwnbBupbphu nuppwe opGphu UY3-h  thn-
thnpunigynillbpp Wu gbpwquiugb] B pwpwpeyw uygph gnigwuhpubphl’ unnighs fudpnod
Ywautiny 2,4 % (p<0,01), huy thnpéuwywl fudpnid® 8,11 % (p<0,001):

Gnynpwpph W nippwe ontphu nhinytl £ bwl uinnighs W thnpduwywu fudpGph he-
mwagnunynnutph Wa-h uqwagned, npu wnwyt] wpunwhwjindt) £ thnpduwywl fjudpnd® nuppuwe
ontphu: Uinnighy fudpnid thnthnfunientllGpu wybih Jenu punyye Bu Ypti:
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Un-h JGénipyntup opndw ytpgnud nlukgl) E ujuquwl vhwinned:

Uwpwnhu hGwnwagnundnn Gpyne fudptGpnud ) Gpynpwpeh W nippwe optphu opdw
yGpgnd Uywndb) £ hGlwgninjwéd gnigwuppubph ujwaned: Unnighs fudph wpwiytpunubnh
dnuin Gpynwpreh optphu U26-h, M26-h JGéneinilutpp ujwagbyp U 5,9 %-ny (p<0,001),
547 %-ny (p<0,001), huy thnpduwlywl fudpnid® 8,04 %-ny (p<0,001), 6,73 %-ny (p<0,001)
hwJwwwunwupuwlwpwn:

Uunnighs fudph wpwyGpunuGph Jnn U206-h, Y28-h ujwgnudp thnpduwywl fudph
hwJutdwwniejwdp wybih ybnd punype £ ynb 2wpwpeyw ybpenid Yuqutiny® 8,57 % (p<0,001)
W 4,03% (p<0,05), huy thnpdUwywl fudpnud® 9,3% (p<0,001), 8,85% (p<0,001)
hwJwwwunwupuwlwpwn:

Uwnwhtu unnghg W thnpduwywl hudpbph hGnwgnunynnubph Jnun Gpynwpreh W
nippwp onbphu opdw yGpenid UY3-h dbéniejnilp Lu Udwqbp E, npu wnwybp wp-
nwhwjinywé £ bnbl thnpduwywl fudph hGunwgnuingnnutph dnwn: UY43-h b UPG-h dhpl
gnniyntt nluh pwpép  hwdwhwpwptpwygneeniu W dGpghupu dGdwgnudp wwydw-
Lwynpywsd £ UYU3-h wyblugdwdp:

dnpduwywu fudph hGnwgningnnuGph unin UNGS-h npnauiyh pwpép Jwywnpnwyp
uhpwn-wunpwjht hwdwywngh gnpénuGnipywu (wingwéniejwl wpunwhwjnnweiniuu £ E, huy
Upw Ujwgnudp’ hwédwhiwyh hhywunwgnn  GpGhuwutGph dnn wpwa  dlwdnpdnn  hng-
Uwoéniejwl npulenpnud: 3wwnywwbu Jwpunpu thnpduwwl fudph hGwnwgnunynnutph Unwn
hwéwhiwyh hphjwunwuwint  wpryntupnud nhinynud £ wpnwhwjnJwé — pnenie)nl,
GpGhuwutpp punud BU wuhwUughuw, uuyned GU Jwin:

Gwnwgnundwl pninp wdhuutphl thnpdbwywlu W uinnighg fudph wwyspnubph dnin
UUG-h dtoénipniup pwpwpeyw uygphu W ybpghu tnwinwiuyby £, thnthnfunieynillGpp Gnbp Gu
ng onhlwswih W Ynpt GU wuhwywlwywl punyye:

Gunwgnundwl pninp wdhuutphl thnpdbwywl W uinnighg fudph wpwybpnubph dnin
wpwpeyw uygphu W yGpghu wnwynnjuwu dwdtphu gpwugdwé hGunnhuwJdhywih gne-
gwuhpubpp phs GU wwpptpdbp vhdjwughg: NuunudUwywl wnwnpdw wnwppbp wdhuuGphu
hpwywuwgywé hGunwgnunnipnilubnph yenppnudneeniup gniyg £ wndtl, np thnpduwywu fudph
GpGhuwubph Unuin Jwpun wduhu nhindnwd £ UY3-h hwdGdwinwywl pwpan dwywpnwy:

UGy wwpdw pUpwgenid uwnnighs fudph hGunwgnungnnubph pwpu wybjugb) E
2,51 g, huy thnpdlwywl pudpnud® 0,45 Yg: @npdlwywl fudph hGnwgnunynnubph pwop nw-
nhpwjhUu unwunwpwnnhg gwén b tnb: Uwnnwghs fudpnud hGunwgnunynnubph hwuwyh wép
Ywaquty £ 4,8 ud, huy thnpduwywl fudpnud® 1,16 ud: Unwgywé nyjwiubpp yywinwd G, np
hwawhiwyh hphjwunwgnn GpGluwuGph pwph W wdh wnbGdwbpp hGin U Junwd hptlug
hwuwlwyhgutnh gnigwuhzutinhg (Y. 1):

0.25

ubiypmtidptip dwyhu utiypmtadiptip dwjhu
dumnghy junudp dumnighy funoip
 thnpdbtwlwb pmJp “#hnpdliulpul funodp

LY. 1. Swpdw purpwgpnid wnnng W hwdwhuwyh hhjwunwgnn GpGhuwutnh
dhahywywl qupqugdwl gnigwlhutiph thnthnfunieinilpp
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Wughuwjny hwéwhuwyh hhwunwgnn GpGhuwubpp 2nun G hngqunid, ghbpp Jwiun Gu
punid, niluGunwd GU whunpdwyh Ynpniuw, Ypdwl wynh ndqwpnipjwl ywwndwneny ywun Gu
uuyned, nddwpwunwd £ pUswinnie)niup, Gppbul Uywwdned E thufunced, hugu ) pwgwuwywl
wagnbgnipyntt £ nilbunud wiénn opqwuhgquh Jpw [4,6]: Iwdwhuwyh hhjwunwgnieiniup
ywpnn £ hGunwaquinud wwwndwn nwnuw| UGpphu Uh 2wpe opgwultph (uhpw, Gphywdubn,
hnntn) Ynnuhg wnwewgwsd pwpnniejntlutph wnwewgdwl hhduwywl wwwndwn:

Uju wdbul wuhpwdtyniniginiu £ wnwwgunid Juwnwpbiwagnnét) Yuwuhuwngbidwl
dhgngwnnidutpp, npp Ypwgwnh Gpthuwutnh wnnnpwywl yhdwyh qqwih Ynpniunutpn:

qaruuuuniE3ntL

1. benog b.C. A-CTpeNITOKOKKOBBII TOH3WUINT: KIMHUYECKOE 3HAUEHHE, BOIPOCH aHTHOAKTe-
puanbHoOit Tepamuu. Jlewamuii Bpaud. Ne 1-2, c. 24-28, 2002.

2. Jlyckaszuesa, JK.I'. 'ennepHBIe 0COOCHHOCTH TPEBOKHOCTH YacTO OOJCIOIINX AETEeH cTapiie-
TO JIOMIKOJIBHOTO BO3pacTa M BO3MOXKHOCTH ee KOppeKIuH. ABTopedepar auc. kang. Mex.
Hayk, KpacHosipck, 21c., 2009.

3. [Qyckaszuesa JK.I'. BrusiHuEe pOOUTENHCKOTO OTHOUIEHHS HA MOTHBAIMIO K BBI3JOPOBIICHUIO
y 4yacto Ooseroriero pedbeHka JOIIKONIBHOrO Bo3pacta. Marepuansl 10-if Pernon. Hayd.-
npakT. koH}. 27-28 despainst, KpacHospck, ¢.52-57, 2008.

4. Jlasapes B.H. AnanTanliOHHBIE PEAKIUN U UX KOPPEKIHS IPH XPOHHUECKUX BOCTIAIHUTEINb-
HBIX 3a00JICBaHUSX BEPXHUX [IbIXaTENbHBIX MyTel: ABToped. AuC. JOKT. Mea. Hayk. M., 37
cTp., 1995.

5. Jlonamun A.C. JleueHune octporo u xpoHudeckoro gapuarura. PMXK, 9, Ne 16-17, 2001.

6. Dagnelie C.F. Sore Throat in General Practice. A Diagnostic and Therapeutic Study. Thesis.
Rotterdam, pp. 47-49, 1994.

Uinwgyty £ 29.11.2016

101



LwjwunwOh Ghuinnigynibbtph Uqquiyhlt Uywnbdhw Cwjwunwbih Yelhuwpwlwlwb <wOnbu
HauuoHaAbHas Akaaemus Hayk ApmeHuu BuoAaoruueckulu XypHaan ApmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

o Onpéwpwpwlwl b mEuwlwl hnndwélbp «3xcnepumenmanshble u meopemuiecKue cCmamou®
*Experimental and theoretical articlese

Biolog. Journal of Armenia, 3 (69), 2017

DENATURING GRADIENT GEL ELECTROPHORESIS (DGGE)
PROFILES OF THE PARTIAL 16S rRNA GENES DEFINED
BACTERIAL POPULATION INHABITING IN ARMENIAN

GEOTHERMAL SPRINGS

H.H. PANOSYAN, A A. MARGARYAN, A A. TRCHOUNIAN

Y'SU, Department of Biochemistry, Microbiology and Biotechnology
hpanosyan@ysu.am

Denaturing gradient gel electrophoresis (DGGE) of the partial 16S rRNA gene PCR
amplicons was used to profile bacterial populations inhabiting in Arzakan, Jermuk and Karvachar
geothermal springs. The spring in Arzakan was colonized by chemolithotrophic and phototrophic
primary producers related to phyla Betaproteobacteria, Gammaproteobacteria and
Epsilonproteobacteria including. The spring in Jermuk was colonized by phylotypes related to
sulfur and hydrogen oxidizing chemolithotrophs belonging to Epsilonproteobacteria, along with a
diversity of Bacteroidetes, Spirochaetes, Ignavibacteriae and Firmicutes. Representatives of the
phylum Firmicutes were the major component of the bacterial community of Karvachar
geothermal spring. Most of the sequences derived from DGGE bands were closely related to
uncultivated microorganisms and according to BLASTn analysis shared less than 97% similarity
with their closest matches in GenBank, indicating that studied springs harbor a unique community
including novel microbial species.

Geothermal springs — bacterial community — 16S rRNA genes — DGGE —
sequence — BLASTn analysis

16S nNUfe-h qtubph hwwndwdubph MEN-wdwhynuubph nEuwwmnipwgunn gpunhBuwnwihu
dty ElEyunpwdnptgny  (HAJE) npnpdbl £ Upquywuh, 26npdniyh W Rwnpdwéwnh Gnypwetpdwihu
wnpjnLpuEph pwynbphwywl hwdwytgnieiniuubnh uagdp: Upquywuh Gpypwgbndwihu wnpjnupncd
gbpwlpnnid Gu Betaproteobacteria, Gammaproteobacteria W Epsilonproteobacteria $hincdubphu wwwn-
Jwunn pGunihpnunpnd L $ninninipnd wnwelwihu wpwwnphs pwynbGphwutpp: 2EpdnLyh Gpynpw-
obpJwjhu wnpynipnd  gbpwlpnnn  Epsilonproteobacteria $hintdhlu wwwnywunn §6Upwgpwdhup L
onwéhup opuhnwgunn ptUunihpninipndutphg quun hwjnwptnytp Gu Bacteroidetes, Spirochaetes,
Ignavibacteriae W Firmicutes $hintdubphu wwwnywunn $hininhwtn: Lwpdwdwnh Gpynpwetndwihu
wnpnph - pwynbppwywl  hwdwybgnieinctuncd  gbpwlpnnn Gu Firmicutes  $hinedh - ubplyuiw-
gnighsubipp: MYQdE wpndhiubphg unwgywéd ubpybuwdnpwéd hwgnpnwlwunieinilbph JGdwdwu-
Untejniup hwdplyty U dwupkubph gyniinhdugynn dlph hbwn, huy BLASTn ybpinwdncejudp 97%-
hg wwywu Udwunieintl GU gnigwptbptbp GenBank-nid wnlw  hwenpnwlywunigintlubph htwn, husp
Jywjnud E, np nrunwdbwuhpgwé wnpjnipubpp plwybgqwé Bu dwupkwihu unp tnGuwyutp Ukpwnnn
JGELwhwuwnniy hwdwytgnipjnluubnpny:

Enynwebnduyhl wnpnLpubn — pwlywnbnhwywl hwdwlbgnieintubn — 16S nNUfG-h qbutn —1QdE —
ubpytUwynnpnid — BLASTn y&piniénigniu

Jenarypupyromuil rpaiueHTHBINH Tenb-anexTpodopes (ATTD) INIP-ammimkoHoB ¢hpar-
MeHTOB reHa 16S pPHK ucnons3oBan i npodumnpoBanus OaKkTeprHaabHBIX ITOMYJISIUHA, 00H-
TAIONMX B reOTepMaJIbHBIX NCTOYHMKAX Ap3akaHa, [xepmyka u KapBauapa. ['eoTepmanbHblil ne-
TOYHHK Ap3aKaH KOJOHH3UPOBaH npeacraButensimMu (it Betaproteobacteria, Gammaproteobac-
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teria u Epsilonproteobacteria, Bkirodass xeMoauToTpodHbie u GoTOTpodHBIE NEPBUYHBIC TPOIY-
neHTHl. Mctounnk JkepMyK KOJIOHM3HPOBAH QIIOTHIAMH, IPUHAMIECKAIUMHA K Cepy U BOJOPOL
OKHCIISIONINM XeMOJIHTOTpodaM, mpuHamiexamumy K e Epsilonproteobacteria, a Takxe ¢ pas-
HooGpasueiMu Bacteroidetes, Spirochaetes, Ignavibacteriae u Firmicutes. IIpeacraBurenu (bt
Firmicutes ObUIM OCHOBHBIMH KOMIIOHEHTaMH OaKTEPHAILHOTO COOOIIECTBA F€OTEPMAIBLHOIO HC-
ToyHuka KapBawap. BOJNBIIMHCTBO CEKBEHMPOBAHHBIX IIOCIEOBATEIBHOCTEH, IOMYUCHHBIX W3
ATTD mpoduiist ObUIH TECHO CBS3aHBI ¢ HEKYJIBTHBHPYEMBIMH MHKpoopranmsMamu u mo BLASTN
aHaNMM3y coBmamanu ¢ Ommkaidmmmu ¢umoreHetndeckn cxogueiMu B GenBankmenee 97%, 4ro
YKa3bIBaeT Ha YHUKaJIbHOE COOOIIECTBO, BKIIOYAOIIEEe HOBbIC OaKTepHaIbHBIC BUBI B H3y4aeMBbIX
HCTOYHHKAX.

T'eomepmanvhvie ucmounuxu — 6axkmepuanvroe coobujecmeo — eenvl 16S pPHK —
JII'TD — cexsenuposanue — BLASTN ananus

Among natural thermophilic environments, terrestrial geothermal springs are the
most common and accessible biotopes. Terrestrial hot springs are primarily associated
with tectonically active zones and widely distributed in various regions of Earth. These
habitats have attracted broad interest since they are analogs for primitive Earth [25] and
serve as source to isolate new thermophiles with unique properties. Thermostable
enzymes synthesized by thermophilic microorganisms are active at harsh conditions and
applied in many industrial processes [4, 20]. Phylogenetic characterization of microbiota
has been extensively studied for geothermal springs located in Iceland [12], Azores [21],
the United States [2], Bulgaria [26], Russia [13], China [8], India [22], Malaysia [3] and
other parts of world. Between not well known ecological zones of the Earth, springs
located in geothermal systems in the Minor Caucasus, still represent a challenge for
searching of new phylotypes and unrevealed biotechnological resources. In Armenia,
where traces of recently active volcanic processes are still noticeable, many geothermal
springs with different geotectonic origins and physicochemical properties are found [1].
Armenian geothermal springs have been well characterized in terms of their geological
and geochemical properties. Although some reports on the microbial diversity in hot
springs located at different geographic areas of Armenia are available, its microbial
community structure is still needs to be studied [7, 18, 19].

Culture-independent methods are at present considered the best tool to reflect the
greater part of microbial community composition because of the existence of high
numbers of as-yet-uncultured microorganisms. Molecular methods based on 16S rDNA
such as PCR-DGGE fingerprinting method have been widely used to reveal dominant
bacterial and archaeal populations of hot springs [6, 15, 23]. The clone library
construction and sequencing are very time-consuming, while DGGE offers a more rapid
method to evaluate microbial dominant populations in environmental samples.

The aim of this study was to examine the microbial community thriving at
geothermal springs located on the territory of Armenia and Nagorno Kharabakh. PCR-
DGGE fingerprinting method was applied to water/sediments mixer samples to obtain
information about the occurrence of the dominant bacterial population. DGGE banding
patterns were evaluated, and bacterial populations were identified by sequencing of the
individual bands.

Materials and methods. Study sites and sample collection. Water/sediment samples were
collected from three moderate temperature (42-70 °C) terrestrial geothermal (mesothermal)
springs located on the territory of Armenia (Arzakan and Jermuk) and Nagorno Kharabakh
(Karvachar). Water temperature, pH and conductivity were measured in situ during the sampling
using a portable combined pH/EC/TDS/Temperature tester (HANNA HI198129/H198130).
Geographical locations and elevations of these springs were determined using a portable GPS
(GERMIN 64s). The geothermal spring in Arzakan is located at 40°27'36.10" N, 44°36'17.76" E,
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at 1490 m above sea level, with a temperature of 44 °C, pH 7.0-7.2, and conductivity of 4378.3 uS
sm™. The spring in Jermuk is located at 39°50'47.90" N, 45°40'06.70" E, at 2100 m above sea
level, with a temperature of 53 °C, pH 7.5, and conductivity of 4340 uS sm™. The spring in
Karvachar is located in north Nagorno-Karabakh at 40°17'41.7" N, 46°27'50" E, at 1584 m above
sea level, with a temperature 70 °C, pH 7.3 and conductivity 4600 pS sm™. Sediment samples
were collected from a shallow part in the outlet of the spring using sterile flasks and were
maintained on ice until processing.

DNA extraction. PCR amplification and DGGE analysis. DNA was extracted from
water/sediments (0.5 g) within 12 h of using enzymatic digestion [14] and a sodium dodecyl
sulfate (SDS) lysis procedure modified from the protocol of Dempster et al. [5]. The samples were
suspended and incubated at 65 °C for 30 min in 9.5 ml TE buffer (10 mM Tris—HCI, pH 8, 1 mM
EDTA) containing 10 ml RNAase (10 mg ml™) prior to addition of 0.5 ml 10% SDS and 50 ml
proteinase K (20 mg ml™) and incubation at 37 °C for 1 h. Subsequently, 0.1 times the volume of 3
M sodium acetate (pH 4.6) and cetyltrimethylammoniumbromide (CTAB) extraction buffer (10 %
CTAB in 0.7 M NaCl) were added, and the mixture was incubated at 65 °C for 20 min. DNA was
extracted from the suspension with an equal volume of chloroform:isoamyl alcohol (24:1 v/v). To
the aqueous phase, an equal volume of isopropanol was added. The tube was inverted a few times
and centrifuged. The DNA pellets were washed twice with 70 % ethanol, air-dried, and re-
suspended in TE buffer. Resolution of extracts on a 0.7 % agarose gel containing 0.01 % GelRed
was used to estimate DNA quantity and quality.

The bacterial community structure in the samples was studied using PCR-DGGE as
described by [17]. The extracted DNA was used as templates for amplification of the V3 region of
bacterial 16S rRNA gene sequences using primers L340F with CG clamp and K517R (Table 1).

Table 1. Name and sequences of oligonucleotide primers used in PCR amplification
GC?- clamp: GCGCCCGCCGCGCGCGGCGGGCGGGGCGGGGGCACGGGGGG

Primer name Sequence (5’ - 3) Target®

L340 F CCTACGGGAGGCAGCAG )

L340GCF GC'CCTACGGGAGGCAGCA | Bacterial 16 rRNA, pos. 340-356
K517 R ATTACCGCGGCTGCTGG Bacterial 165 rRNA, pos. 535517

®_ Position (pos.) according to the E. coli numbering.

Amplification mixtures were used with a final volume of 50 pul and contained 1 ul DNA
(>100 ng), 10 ul 5 x OneTaq Standard Reaction Buffer, 1 pl 10 mM dNTPs, 0.5 uM of each
primer, 2 pl MgCI12 (25 mM), 0.25 pl OneTaq DNA Polymerase (1.0 U; BioLabs, New England).
Amplification of the V3 region of bacterial 16S rRNA gene was performed corresponded to an
initial denaturation 94 °C for 3 min follow by 30 cycles of three steps: 94 °C for 1 min, 55 °C for
30 s and 68 °C for 1 min and final extension at 68 °C for 10 min. PCR products were viewed under
UV light after standard gel electrophoresis and ethidium bromide staining.

The DGGE analysis of PCR products was performed using TV-400-DGGE System (Topac
Inc., USA) with 8 % (w/v) polyacrylamide gel (37.5:1 acrylamide/bisacrylamide) in 0.5 x TAE
(20 mM Tris-HCI, 10 mM Acetat, 0.5 mM EDTA) buffer and denaturants (100% denaturant
contains 7 M urea and 40% deionized formamide). A denaturant gradient was 30-70 %.
Electrophoresis was performed at a constant voltage of 20 V for 10 min, following by 200 V for 4
hours. DGGE gels were stained with SYBR®Gold (Invitrogen, USA) for 60 min and photographed
on Gel DocXR system (Bio-Rad Laboratories). Most of the bands were excised from the gel. The
DNA in the excised gel slices were incubated in 20 ml of MiliQ water at 4°C for 24 h and re-
amplified by PCR with the mentioned above primer set. Before being sequenced, PCR products
were purified with GenElute™ PCR Clean-up Kit (Sigma) as specified by the manufacturer.

Sequencing and basic local alignment search tool (BLAST) analysis. Sequencing of
amplicons of the DNA extracted from the DGGE gel was performed on ABI PRISM capillary
sequencer according to the protocol of the ABI Prism BigDye Terminator kit (Perkin Elmer). The
presence of chimeric sequences was determined using the DECIPHER web tool
(http://decipher.cee.wisc.edu/FindChimeras.html) [28]. Raw data of DNA sequences were
analyzed with program Chromas and BioEdit. Closest matches for partial 16S rDNA sequences
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were identified by BLAST with nucleotide database in National Center for Biotechnology
Information (NCBI; http://blast.ncbi.nIm.nih.qov/BIast.cqi).

Results and Discussion. PCR-DGGE based analysis of the extracted
environmental DNA was done to provide a snapshot of the microbial communities’
structure in the studied geothermal springs. PCR-DGGE allowed a rapid evaluation of
the distributions of amplifiable sequence types. Individual DGGE bands were sequenced,
and the sequences were compared with those in GenBank. DGGE patters have shown the
occurrence of complex bacterial communities in all analyzed samples (Fig. 1). BIASTn
results of the partial bacterial 16S rRNA gene sequences extracted from the excised
DGGE bands are listed in Table 2.

The largest number of the bands was observed in sample collected from Jermuk
geothermal spring. Eight bacterial sequences obtained from the sediment/water samples
of Jermuk geothermal spring were affiliated with the following bacterial taxonomical
groups: Epsilonproteobacteria, Bacteroidetes, Spirochaetes, Ignavibacteriae and
Firmicutes. The sequences from bands J-1, J-2, J-5, J-6 and A-2 showed similarity with
those of the phylum Epsilonproteobacteria, retrieved from different environments,
including deep-sea hydrothermal systems. Fragment J-3 showed almost 98 % similarity
with an uncultured bacterium of the phylum Spirochaetes, and shared 90% similarity
with Exilispira thermophile, an anaerobic, thermophilic spirochaete isolated from a
deep-sea hydrothermal vent chimney [9]. The sequence of fragment J-4 showed
similarity (98%) with Melioribacter roseus, a moderately thermophilic facultatively
anaerobic organotrophic bacterium representing a novel deep branch within
Bacteriodetes/Chlorobi group [10]. Another fragment, J-6, was affiliated with
Sulfurospirillum alkalitolerans, an obligate haloalkalitolerant anaerobe formate and H,
utilizing and thiosulfate/sulfur reducing epsilonproteobacterium [24]. The sequences of
J-7 and J-8 bands were moderately (<95%) and closely (97%) similar to members of
Firmicutes and Bacteroidetes, respectively. The sequence of J-8 band was affiliated with
strictly anaerobic, mesophilic, carbohydrate-fermenting, hydrogen-producing bacterium
Acetobacteroides hydrogenigenes, isolated from reed swamp [27].

2 3

Fig. 1. Bacterial community profile determined with PCR-DGGE of partial 16S rRNA genes
of the environmental DNA (1- Jermuk, 2- Arzakan, 3-Karvachar).
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All bacterial sequences derived from Arzakan geothermal spring were close to
Proteobacteria (affiliated with the Beta-, Epsilon- and Gammaproteobacteria). The
sequence of A-1 band was shown 94 % similarity to Rhodoferax sp., a phototrophic,
purple nonsulfur betaproteobacterium. The sequence of A-2 band, affiliated with the
phylum Epsilonproteobacteria, was shown 98 % similarity to Sulfurimonas sp., a
hydrogen-oxidizing chemolithoautotrophic bacteria isolated from a rearing tank with
dissolved hydrogen. The band A-3 showed 96 % similarity with Pseudomonas sp. As-33
(Gammaproteobacteria) isolated from wheat rhizosphere.

Representatives of the phylum Firmicutes were the major components in bacterial
community of Karvachar geothermal spring. The sequences of K2 and K3 bands were
100 % identical to representatives of genus Geobacillus (Geobacillus sp. strain N7 and
G. kaustophilus strain PS9). The sequence of K1 band, affiliated with the Bacteroidetes,
was shown 94% similarity to Flexibacter sp., isolated from water environment.

Table 1. Blast results of bacterial 16S rRNA gene sequences derived
from excised DGGE bands

Se Closest match Closest cultivated match Identity, %
Band Ient;?f /Accession no./ /Accession no./ Closest match/ Phylogenetic
’ ’ Closest cultivated affiliation
(bp)
match
Jermuk
Uncultured clone 3-2 Arcobacter pacificus Epsilonproteobacteria
1 157 1GQ324229/ /NR148627/ 96/100
Uncultured clone 3-2 Arcobacter sp. Epsilonproteobacteria
J-2 152 1GQ324229/ /L42994/ 95/98
Uncultured Exilispira sp. clone Exilispira thermophila Spirochaetes
I3 122 IKT757670/ /NR041644/ 98/90
Uncultured clone 88_C6 Melioribacter roseus Ignavibacteriae
4 154 /KT985576/ /NRO74796/ 100/98
i Uncultured Wolinella sp. clone Wolinella succinogenes Epsilonproteobacteria
5 138 1GQ324220/ JKM462073/ 95/94
36 172 Uncultured clone 1-16S-5C Sulfurospirillum alkalitolerans 93/93 Epsilonproteobacteria
1JQ172713/ /NR108632/
Uncultured clone PS1B_0085 Fastidiosipila sanguinis Firmicutes
= 148 /KU830682/ /KJ419955/ 95/91
) Uncultured clone 3-12 Acetobacteroides hydrogenigenes Bacteroidetes
-8 173 /GQ3242321 /NR133950/ 97/97
Arzakan
Uncultured DGGE band EA-5 Rhodoferax sp. Betaproteobacteria
Al 186 /FJ406515/ /KU569902/ 95/98
Uncultured clone 3-2 Sulfurimonas sp. . .
A-2 132 1GQ324229/ /AB930173/ 98/100 Epsilonproteobacteria
Uncultured isolate 10-2 Pseudomonas sp. Gammaproteobacteria
A3 153 /LN875311/ /KC906191/ 98196
Karvachar
Uncultured clone B_OTU_1064 Flexibacter sp. Bacteroidetes
K-1 134 /KX031046/ /EU273858/ 100/94
Geobacillus sp. N7 Geobacillus sp. Firmicutes
K-2 133 /KU291217/ /KU291217/ 100
Geobacillus kaustophilus Geobacillus kaustophilus Firmicutes
K3 131 /KY883609/ /KY883609/ 100

Although most of the retrieved sequences are similar to uncultured Bacteria, some

of them are phylogenetically associated with environmental clones obtained from similar
thermal habitats. Most of the detected bacteria seem to be mesophilic or moderately
thermophilic. The optimum growth temperature of the closest cultivated relatives to the
microorganisms detected in DGGE profile suggested that they are likely able to grow at
reservoir temperature and, therefore, should not be regarded as contaminants.
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Bacterial richness was relatively higher in the samples of warmer geothermal
springs (Jermuk and Arzakan). Probably high temperature of Karvachar geothermal
spring (70 °C) was the limiting factor of bacterial population. Besides thermal
conditions, the limiting factor for microbial diversity and biomass may be a combination
of abiotic factors including pH and high mineralization. The Jermuk spring is
circumneutral (pH 7.5), classified as a HCO5-/SO,*/Na*-type spring, and has a relatively
high dissolved mineral content (4340 uS sm™) [1]. That is why it is not surprising
detection of obligate haloalkalitolerant anaerobic thiosulfate/sulfur reducing
Epsilonproteobacteria in Jermuk geothermal spring. Also, a sequence related to
Arcobacter sp., a sulphide-oxidiser epsilonproteobacterium, was recovered. These
microbes involved in the chemosynthetic primary production and in the turnover of the
reduced sulphur compounds. In contrast to Jermuk, in Arzakan geothermal spring the
primary production is supported by representatives of purple nonsulfur anoxygenic
phototrophs  (like Rhodoferax sp.) and hydrogen- and sulfide-oxidizing
chemolithoautotrophs (like Sulfurimonas sp.). It was shown earlier that moderate-
temperature geothermal systems cool enough to permit phototrophy at the source with
neutral or alkaline pH are often colonized by visible microbial growth that forms
laminated mats or streamers dominated by phototrophic bacteria [11]. Relatively low
temperature (44°C) and neutral pH in Arzakan spring can support growth of
phototrophic bacteria due to obvious light effect in the outlet of the spring.

According to the DGGE profile, the Karvachar geothermal spring was colonized
mainly by geobacilli. Representatives of genus Geobacillus were the most abundant
obligate thermophiles most frequently isolated from hot springs [16]. Having large
metabolic potential, thermophilic, aerobic, endospore-forming bacteria represent the
major components of bacterial saprotrophic complexes and are involved in the aerobic
degradation of autochthonous and allochthonous organic matters.

Heterotrophic microorganisms detected in DGGE profile were clustered among
the fermentative microorganisms, which are actively involved in C-cycle.

The molecular phylogenetic approach applied in this study has several potential
biases (e.g., preferential PCR amplification, different susceptibility to the cell lysis
procedures, contamination by non-indigenous strains), which need to be acknowledged
during data interpretation. In addition, the number of bands is not large enough to fully
represent the microbial community. However, although the results do not provide a
complete quantitative picture of microbial diversities, they do provide a reliable first
estimate of the microbial community structures.

Most of the obtained sequences share less than 97% similarity with uncultured
bacterial clones. The sequences recovered in these studies revealed the presence of
unknown microorganisms only distantly related to known isolates that suggests the
existence of as-yet-undetected microbial assemblages in these ecosystems. Such studies
are required not only to understand the microbial communities that are native to the hot
springs, but also to further identify novel taxa.

This study is one of few published studies focusing on Bacteria in mesothermal
systems located in the Minor Caucasus. Based on PCR-DGGE profile it was shown that
studied springs were colonized by microorganisms belonging to the phyla
Betaproteobacteria, =~ Gammaproteobacteria,  Epsilonproteobacteria,  Bacteroidetes,
Spirochaetes, Ignavibacteriae and Firmicutes. Most of the obtained bacterial sequences
shared less than 97% identity with their closest match in GenBank indicating a unique
community of studied environments. Bacterial communities described here include a
high diversity and inferred abundance of yet uncultivated microorganisms and justify
continued synergy of cultivation-dependent and -independent studies to better
understand the microbiology of moderate-temperature geothermal systems.
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rans u E. irresidua. Yacrora Bctpedaemoctu E. irresidua 6bita Bbimie apyrux BugoB. Camasi BbICOKast
CTeTeHb 3apa)KeHHOCTH OBbLIA OTMEYECHA ¥ KPOJIBYaT B BO3pacTe 3— 4 MecsIieB.

Koxyuouos — kponux — I'ecapkynuxckuii map3

Invasion rate of rabbits from Gegharqunik region has been studied in 2015-2016. During the
study 4 species of eimeria — Eimeria magna, E. media, E. perforans as well as E. irresidua have been
revealed. E. irresidua species was registered most frequently. The highest rate of invasion has been
registered among 3-4 months old rabbits.

Coccidian — rabbit — Gegharqunik region

Swqwpwpnwénejwl UG hujwghnu hphjwunnienilUUGph 2wpend  hpGug  nupnuu
nbnU ntubU npnywjlwdwywpnyéwihu hhjwunnie)ntluGpp, hwnwwbu Ynyghnhngp (Ej-
JdGphnqp): WU hwdwpynud E dwgwpubph wJdGUwwnwnpwésywsd Jwlwpnidwihu hhywunne-
pInLup, npp UG Juwu £ hwugund dwqunwpnibwywl inunGunceniulGphl:

Swquwnubph [GBnwwwnpynd Eimeria stiedai ooghuwnutp wnwehU wlugwyd hwjnuwptp-
gt Bu LeyGuhntyh Yynndhg 1674 . [1, 2I:

Rwjwuwnwund dwguwputph EUtphngh neuntduwuhpdwup Uyhpywé wphuwnwuputnp
phs Gu: 1999-2001 ppe. htnwagnndt] £ Iwjwuwnwuh Bpynt dwqwpwpnbwywu nunbunt-
pinLulGnnd 6wqwnubph Ynyghnhngh wnbuwywihtu Ywaup W Juwpwyjwodniejwl gnigwuhy-
utpp [4], huy 2015-2016 ee. hGnwagnuytb, BU Iwjwuwnwuh bwhiwGnRuwihu 2pgwliltnhg
Lnnnt Jwpgh Swhph tnwpwéwnowlund [3]:

Swaqwpwpnwénieinitunud  hujwaghwih pwquwynndwuh Juwuh wwwndéwnny Iwjwu-
twunwd  Ynyghnhngh nwuncdbwuhpneeiniup pwwn uplenp E: Unyghnhngh huunhpp  hw-
dwpynd £ wpnhwywu, npp wwjdwuwynpywé £ Jupwyjwsénipjwl pwpap gnigwuhny:
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Whwwnwuph Uwywwwyu E nwnwbwuhpbp QGnwpentuhph Jwpgnud  dwguwputph
ynyghnhngh nbuwywihtu yuaqup b Jupwygwénipjwl gnigwlhpubpp, huswbu Lwle Yuwnwpb)
Rwjwuwnwuh [Gnuwjhtu W bwhiwiGnuwhu gninhutpnud dwgwputph Ynyghnhngh inGuwywihu
Ywquh b hwunhwdwl hwwhwywuniejwl hwdGdwwnwywu yepineéneeniu:

Ut W dEpnn: UWuwwnwlph hpwywuwgdwl hwdwp 2015-2016 pe. thnpdwldnpubp Bu
hwywpeyb] Iwjwunwuh Iwlpwwbnniejwlu SGnwpentuhgh Jwnghg (. Gwdwn, p. dwdpwpwy W hw-
nwyhg gjnLntp): IGnwgnunyby £ tnwpptp hwuwywihu fudph 281 gnihu dwquwin:

Bwaquwnubph Ynwuph nuntduwuhpnieiniuubpp yuwwnwnpdGp BU pun dnyGpnpuh JdGpnnh, npp
reny| £ mwihu wybih 62gnphn whunnpn2t6p hhjwunnipniup [1, 2]:

Upnyniuplubp W puliwpyned: Qtnwneniupph Jwpgnd Yuwnwpywé hGuwgnunniegniu-
UGpp gnuyg GBu wdb, np wuywh wnwnpw Gnwlwyhg (uGgnuwjunieintuhg) dwqwnputph
dwwnnuwputph Unn Jupwydwéniejwu EpuntUunyniejwl gnigwuh2p Yuquty £ 100 %, uwywju
tnwnyw nwnptp Gnwuwyutphu ooghunutph wugwwndwu huntUuhynipiniup Gnb) £ wpptn:
Swunl wnwudywyubph Unin ooghuwnutph  wlpwwndwl hUuinGUuhyniejwlu W Epuintuup-
yniejwlu gnigwuhpubpp thnhnfudtp U tnwpdw Gnwlwyhg W nwpwédwonpswuhg Yuhujwd:
Jwpwydwéniejwl  Epunbluynipjwl wdtUwpwnép gnigwlh2p gpwlgyty £ wplwlp, huy
wublwgwénp' ddnwlp (wn. 1): Ywnpwyywsdniejwl hunuuhynipjwl gnigwlhpp wybih pwpép
E tntl 3-4 wdubywu dwqwnputGph Unun:

Unyniuwy 1. QGnwpeniuhph dwpgned dwawnutph Ynyghnhngnd qupwyywéniejwl gnigwuhutpp

Swnyw bnwlwubnp Upniu audtn Qupniu Udwn Udwn
p. Dwdpwpwy | p. Dwdpwpwy | p. Dwdpwpwy p. Dwdpwpwy
Swnwéwngwl W hwpwyhg W hwpwyhg W hwpwyhg W hwpwyhg p. Qudwn
gjnLntp gntntp gnLntp gjnLntip
Gwnwgnnywd
Gwquplbnh puliwyn 70 78 74 29 30
Jwpwydwsdniejwlu
tpuintUuhynipjnilp, % % 8 81 93 93
Mwnwlyuwdntrejwl 205072.10 32507.04 29132.89 81900.64 30861.11
huwnBUuhynipjntup
“wpwiyjwontpintn +++ ++ ++ ++ ++
1g. ynwupntd

fanyy| upwyywénipniu (+) —Uhugle 10000 ooghuwn  T1g.ynwupnid
UhghU JwpwyywénipnLl (++) — uhugle 100000 ooghuwnn  1g.ynwpnd
Nudtin Juwpwydwdniejniu (+++) —~100000 W wyk) ooghuin  1g.Yynwpncd

I6wnwgnunyby £ bwl EdEphwih inGuwywjhu Ywqup: @Gnwpeniupph Jwpgh p. dwu-
pwpwynd W hwpwyhg qynntpnud dwgwpubph Unn hwjunuwpbpyby £ 4 wnGuwyh EUGphw -
E. magna, E. media, E. perforans W E. irresidua, huy p. Qwwnh W hwpwyhg gjninGpnid
Swauwnutph Unin' 2 nGuwyh EUbphw-E. media W E. irresidua: Qtnwpeniuhgh Jdwngh yb-
pnlipqwd  Bpyne  nwpwédwypswunid wdtbwpwpép  hwunhwydwl  hwwhiwywunte)ntup
nlutgt £ E. irresidua nnGuwyp (wn. 2):

Unyniuwy 2. QGnwnpeniuhph dwpgnud dwqunputph EdGphwih nbGuwywjhu Yuqup W
hwunhwydwl hwdwhiwywuntejntup

EjJGnphwjh tnGuwyutpp RwunhyJdwl hwwhiwywunipniup, %
p. Dwdpwpwy b hwpwyhg gjnLntn p. Qwywn U hwpwyhg gjnLntp
E. perforans 4.1 0.0
E. magna 11.4 0.0
E. media 20.7 24.0
E. irresidua 63.8 76.0
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Ywwwpdb) £ 3wjwunnwuh (Gruwihu W bwhiwiGnuwihu gninpubph dwgwpubph Yyny-
ghnhngnd Jwpwywoédnipjwl hwdbdwwnmwywl JGpinudnieinil: dbpinwdniejwt wpnyniupned
wwnpaytby £, np Swjwunwuh Gruwhtu W UwhiwGnRuwihu gninhutpnud  dwquputph  Unun
gpwlgyt] BU EuGphwh Uhllungu inGuwyutnp® E. magna, E. media, E. perforans W E. irresidua [3]:
hUuswGu [Gnuwihl, wjuwybu £ UwhiwiGnUwhu  gninpubpnud wdBuwpwpénp  hwunhwJdwu
hwawhiwywuntejniup ntutgl E E. irresidua inGuwyp (wn. 3):

Ungniuwy 3. 3wjwuwnwuh |Gruwjht b bwhiwGruwihb gninhutpnud dwgqwpukph
EjJGphwjh inGuwyw)hu Yuqup W hwunhwydwu hwdwhuwywunteintup

Swunhwdwl hwdwhiwywuntpniup, %
Eiftnhuyh inbuwln Twhuw(Gnuwhl gnup Lenlwjhl gninh
E. magna 0.7 11.3
E. media 5.7 20.8
E. perforans 23.6 4.0
E. irresidua 70.0 63.9

Ujuwyhuny® dwqwputph Jupwyjwénieniup ynyghnhngnd Qtnwpenituheh Jwpgnud
pwpan t &Gnb;: LYwwdb, E huJwghwih  hunGuuhyniejwl thnthnpunceynil, Ywhujwsé 6w-
qguputph wnwpppwiht Ywaquhg W ubGgnUwjunieiniupg: Iwjwuwnwuh  (GrnUwhu b Uw-
fuwGnUwjhu gninhuGpnud Swaqwnputph Unin gpwugyt) Bu EdGphwh Upllunyu wnGuwyutnp®
E. magna, E. media, E. perforans W E. irresidua: buswtu [GnUwjht, wjbwtu £ bwhiwtnUwhu
gninphubpnud - wdtlwpwnpép hwunhwydwl  hwéwhiwywuncenill nlubglp £ E.  irresidua
inbuwyp:
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