\ ................ ISSN 0366-5119

L YAV Y RY ]
ﬂﬂﬂ <Usuusuuvh uunNPumesni@suu ansnk@3ntuueMh U2qusntL uuwutsuhu
[ 1 HAUWMOHAABHAA AKAAEMWA HAYK PECNYBAWMKW APMEHWA

NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF ARMENIA

<U3uusSuuh bcuuurUuLUYUL <ULNGU
BUOAOIMMHYECKUN XXYPHAA APMEHUU

BIOLOGICAL JOURNAL OF ARMENIA

<usnr LXXIV, 3, 2022




<U3uusuuh ytuuuepUuLUYUL <{ULNGU
BUOAOIMMHECKUN XYPHAA APMEHUNA
BIOLOGICAL JOURNAL OF ARMENIA

<usne LXXIV, 3,2022



<U3uusSuuLh <UuLNPUMGSNHE3UL ahsnt@3NFuLEGNh U2QU3hL UuuwulGUhU
HAUMOHAABHAA AKAAEMUA HAYK PECMNYBAUKWU APMEHWUA
NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF ARMENIA

<{U3uusuuh yguuurpuLUYUUL <ULNGU

BUOAOTrMHECKUN XXYPHAA APMEHUM

BIOLOGICAL JOURNAL OF ARMENIA

qusnr LXXIV, 3, 2022

33 QUU «Ghwnnipynily» hpwwnwpwysnipincl



Lniju b inbulnud 1948 pywlwlhg, hnnjwébtpp hpwwnwpwyyned GG hwjtpka,
nniubiptl Ywd whqbpkh |GgniGbpny
Bbixogut ¢ 1948 roga, ctatby NyGrnunkytoTCA Ha apMsiIHCKOM, PYCCKOM
UMK aHINIMNCKOM $13blKax
Journal is published since 1948, the articles are published in Armenian,
Russian or English

fuUrUG,PUYUL UNLESPU
E.U.QLnpaywl (gsfuwynp fudpwgpp), .U 3wnpnupintGw (g fuwdnp fudpwgnf
wnbnwluwy), U3R. buwywl (wwwnwufuwbuwanne pumnnciqwy), ¢.9. Qlinpgywd,
L.N. UwGybywa, U.lu. Uwjpuwwbunjwa, d.3. dwpnuOjw

fuUrUGMULUL uNP3INEND
3n..@. U Gpuwbjwh, 4.M. Iwynpjw,
U.3. Unduhujw@, L.L. OuhuyywG

PE.AAKUMNOHHAA KOAAETUNA
O.C. ['eBOPKSH (rAasHbitl pedakmop), P.M. ApymioHsH (3amecmumens rAasHoro
pedakmopa), A.I'. EcasH (omsemcmseHHsIU cekpemaps), . . [ eBOpkKsH,
A.P. ManBensiH, C.X. MaupanemsH, XX.A. BapaaHsH

PEAAKUMOHHBLIVM COBET
IO.T. AnekcaHsiH, B.I. AkonsH,
C.0. MoscecsaH, A.A. OcunsH

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,
L.R. Manvelyan, S.Kh. Mayrapetyan, Zh.H. Vardanyan.

THE EDITORIAL COUNCIL
Yu.T. Aleksanyan, V.P. Hakobyan,
S.H. Movsesyan, L.L. Osipyan

SwjwunwOh UEGuwpwlwywb Iwhnbu, 2022
Buonoruueckul >XypHaa ApmeHuu, 2022
Biological Journal of Armenia, 2022



Rwjwunwlh YELuwpwl. hwunbu 3 (74), 2022

fNYULAUUNIR3NIL
o Onpédwpwpwlwl W mGuwlwl hnnguwélbp «

Qnhgnpywl L.3., 3wlynpwl W.N., Uypingwl W.r., Sstppwlyny O.4., Eppptlywl U.J.,
Qnhgnpywl d.4. Iwdbph Ejdtphngh nwpwéywéntejwu
ophuwswihnientuutnn Iwjwutnuu IWUNWWEINNLRINLUNLU. ..o s 6

fetptdbguwu 3. L., Uwpquwu U. W., 3wpncpyntywt 3. M., Uwpquuwt U.U., Udwqquwt W.U.
Pwywnbphwywu L phdhwywl vhpwinwuwwlutph thnpdwpyncdutp |Grbwjhu
onwlwynn dGinwpuwanndh RRRNLAUBNN MEU....c.cveeeecer et 14

tunfu WL.U., Nubuwlywt M. U., Meinpnywl W.G. Undnpwywl unént inpwiuthnh Gplwnneejwu
thnthnfuwyuitinntup Yuwugwé wunwnwiht inhywpwlwyuil uwjUWUUGNNG oo 20

Qwjwywl L.U., Uwpwwbuywl . U., fwnlunywt U.3., 3wynpewlywl W.U., Ejyywl U.UL,

Enpwqumwt WU., Twhpwdwlywl W.U., Ywpnwlywt WM. Npnp gnwquwnn dwnbph wuyhubph
winbpllubph pEnw-nwnhnwywnhynieintul Upwpwwnjwl nwwnh W Yhihpwuh wunwnwhu
QNUINL WUUWUUUBGNINLU. ..ottt et sse s s s et se s sesesesesessseseassesnsessseaesssnsssesasenn 26

Jwpnwlywl 3.U., Gihpbujwl 3.4., Uynungwl d.3., 3wynpwt U.3., MIntywuwl E.., Unpbywl 3.3.
Uliwuw 1h6 pwihynn Uwnwuncuh, Ywpntuhu, Upghth W Swypwn gbwntph gntph
Eyninguuwuhinwpwywl yhdwyh qUWNWNNLUR ..o 33

Ywnpwwbuywl 3.U., Pwnpubnwl E.hu. Unnhniun wiwhwywUh (Hypericum alpestre) W wybinLy
Llwjbwwinbnlh (Rumex obtusifolius L.) intdwdqqwérplUbnh wanbgnientup wnnihuh
pwlwyntejwl thnthnfunipjwu Ypw wnrUBNh twppbp onquillGpnLy ... 38

Pwpubnywl U.E., Ywpnwlywt S.J., Uuwwnpywl Jd.L., Gihpbdjwl 3.4., Indwypdjwl U.3.,
Qwyweywl U.N. Uwpdwnhy gbnh dyutph inGuwywihu yunnigdwépp W inwpwdwywl
TN (U0 V0T T 3 T PP 44

Quipphbywl Q.U., Uynuingwt U.L., Quunpywl U.U. @qEUnt npnp unpinbph wgpnyuuwpwlwywu
GUUUNWILNNLURD oo et e e e et e e e eae 52

Swipwwbuywl 9.S., Ynhlywl L.Q. Ul YenUthultph (Turdus Merula Linnaeus, 1758) puwnpdwu
Eyninghwl UnGthwuwyGpn puwunuwiph wwUwWUUBNNLU. ... 58

Ywhpwdjwlu R. unupwyhqun, Ubthpjwl W.3. Iwjywywl W hpwuwywlu gnptuh unpunbph
snpuwnhdwglwuntejwl hwdtdwwnnudp pun' Wdhn 13 W WCS726 nthhnphu gbutph
Epuwntuhwih W onh hwpwptpuywl wywnpntUwynL il tNYNUN... e 64

Wuplywl U.A., Unuywl U.U., Qppgnpywt Q.9., vwswinpywl EU., Unwpwpywl Y.E. Uwndwphyh
opwdpwph puwnpnn ergntllbph pwgdwquunceniup, YUnunwieh dwng, Iwjwunwl................ 72

Swipwwbuywl W.U., Untpwnywt W.3. IwjwunwUh $inpwih fris L. gbinh Iris Gupwgtnh wntuwyutnh
swnyuwithn2nt Unpdninghwlywt wnwudUwhwinYnLntUUBND. oo e 79

Qnhgnpywl A.U., Ohwlywl U.b., 3wpnipntlywl 4.U. Opgwlwywl Jywyniejwl wwjdwulbnnud
wgpbpny pbnuywéntejwl wgntgnuentup fuwnnnh Ul UpBuh unpwnh weh nu
pGppwwnyniejwl Ynw dwing nph dwpgh UpBuh hwdwijupnid.......ocoeeei e 86

Qnhgnpywl W.U., Swinplywl W.U., Uwhhgywl U.S., 2hnghwl W.U., Inyhwllhywl
W.U., enhniqut 4.0., Quuwwpwl q.4. o, B YehhnpnrhpnghUh npn? wéwugjwiubph
uhdwwwnnihinhy W dnunwdhUopuhnwgquwhl hwtnYnintUUBND. . .ccveeee e 91

o Jwdwnrnun hwnnpnnLdubn e

PnLUpwpywl d.U., 3wpnipyntywl W.7., Gnpgquit L.W., QGuyuuywl U. ., Untpwnjwl N.6.
2-SEnwywywé puhunihi-1,3-nhwquuwnwdwlnwluutnh hwywopuhnwuwnwihu
NUUNUNLEBINLUUBND. ottt et e ettt e et e e e e e e beneneaenaeenene 96

33 QUU RUwlwl ghunipntulbph pwdwudnile, 33 QUU U. Pwhinwgwlup wldwl pniuwpwlntgyul
huuwnpwnncn Upguuiuwpbn gnpSNLUBNLERINLUL ..o e e 99



Buoustor. :kypH. Apmenun, 3 (74), 2022

COJEPKAHUE
*DKCRepumMeHmansHble U meopemuyecKue Cmamous

Tpucopan JLI., Axonan A.P., Mkpmusan A.P., ll]epbaxos O.B., C Epubekan.B., I pucopsin B.B.
3aKOHOATENBCTBO PACIPOCTPAHCHHOCTH diiMepHo3a KypH B PecryOnnke ApMEHHN. ................ 6

Tepnemesan I'JI., Caprucan M.A., Apymionsan A.P., Capxucan C.A., Aéaxan A.M. VctiiTanue
OaKTepHaIbHBIX M XUMIYECKHX HHCEKTUIIUIOB IIPOTHB T'yCEHHI] TOPHOTO KOIBYaTOr0
(53 00) 1103 1 PP 14

Xox A.H., Bockansn, I1.C., Ilempocan A.A. I3MeHINBOCTb JUTUHEI TPAXeH]] COCHBI OOBIKHOBEHHOH B
3aBUCHMOCTH OT JIECOTHITOMOTHUIECKUX YCIOBHHM. . .« e ovet et etetee et et eeiete et et e et e et eneneanens 20

Kanausn JI.M., Mavpanemsan X.C., Tadesocsn A.O, Axondocansin A.A., Snosn C.A., Ecuasapan A.C.,
Kaepamanan A.A., Bapoansn A.11. bera-PanioakTHBHOCTB JIMCTHEB HEKOTOPHIX JEKOPATUBHBIX
nepeBbeB B okpecTHOCTAX UIIIT 1 Ha ecHOM ONbITHOM cTaHIMU JIMITMKaHA. ..., 26

Bapoanan I'.C., Enpeman 3.B., Mkpmuan K.I'., Axobsin C.A., I'vkacan 3.X., Kobenan P.O.
OreHka 3K0JIOro-CaHUTAPHOIO COCTOSIHUS BOX pek Maptynu, Bapaenuc, Apruuu u Lakkap,
BIAJAFOIIHX B 03€PO0 COBAH ....uvuttt ettt ettt ettt ettt ettt e e ettt et a e e eaeaeaieens 33

Kapanemsan A.M., Bapcezan 3.X. Bnustaue sxctpakroB Hypericum alpestre u Rumex obtusifolius L.
Ha U3MEHEHHE KOJIMYECTBA [POJIHHA B PA3IHYHBIX OPIAHAX KPBICBL. ... c.uvuteeninneinerineninennes 38

Bapceean H.D., Bapoansn T.B., Acampsan B.JL., Enpemsan 3.B., Osaxumsan A.I'., Jarnaxsn M.P.
Buj1oBoit COCTaB 1 MPOCTPAHCTBEHHOE PAaCHPEE/ICHUE PhIO B peKe MapMapHK. .............vvvven.ne 44

Tabpuenan I'.C., Mxpmusn A.JI., Acampsan C.C. ArpodHonorndeckas OleHKa HEKOTOPBIX COPTOB
HHXHpa

Aupanemsan B.T., Avuounan JI.I". Dxonorust rHe3noBanust uepHoro aposna (Turdus Merula Linnaeus, 1758)
B YCIHOBHUSAX T. CTEIAHAKEDTA ...t etetetet et ettt et ettt ettt et e e et e e e e et et et et et et et e enenenean 58

Baepamanc b. Xocpasuzao, Menuxan A.X. CpaBHEHHE 3aCyX0yCTOHYMBOCTH aPMSHCKUX M MPAHCKHX
COpTOB MIIEHHUIIBI TI0 dKcnpeccnu reroB neruapuna Wdhnl3 u WCS726 u otHOCHTENRHOMY
(101050020 317120 I - 1 o R 64

Acuxsin M.B, Aeasin C.C., I'pueopan I'.T"., Xauampsan 3.A4., Aeababan K.O. Paznoodpa3ue THE3ASAIUXCS
nTrl MapMapruKCKOT0 BOJOXpaHIIuIa, KOTalKcKas 00J1aCTh, APMEHHS. .. ..vuvevevaeenenanannnns. 72

Atipanemsin A.M., Mypaosin A.I. OcobenHocTi MOP(HOIOrHH IBUIBLBI BUIOB mojapoza Iris
pona Iris L. (Iridaceae) Gprropbl APMEHHH. ...........ueuneeniieiee e e e e eines 79

Tpucopan b.A. Ozansin, A.U., Apymionan B.A. BnisiHue Harpy3Kku KyCTOB IJIa3KaMM BUHOTpajia copra
CeB ApeHn NpH OPraHUYECKOM BBIPAIMBAHUY HA POCT M YPOXKAHHOCTH B OOIINHE
ApeHH Baiionl JIBOPCKOTO MAP3EA ... vuenenteetetetenentn et e e e e e e e e e et et e e e e nenens 86

Tpucopsn A.C., Lamunan A.C., Maxuuan A.T., Qumuuan A.A., Ocanecan A.A., Tonysan B.O., I'acnapsm I B.

MOHOaMHUHOKCHU/IA3HbIE U CUMIIATOIUTHYECKHE CBOMCTBA HEKOTOPBIX TIPOM3BOIHBIX
Oy B — ICTHIIPOTHPOBHHA. .. .. e vteentte et et et etet et e e e e e e e e e e e et et et e e e e e e e e ean et e aenenenaans 91

o Kpamkue coobujenusne

bynuaman JK.M., Apymwonan A /1., I'esopran K.A., 'ancman M.B., Mypaosan P.E. AHTHOKCUIaHTHbIE
CBOMCTBA 2-3aMEILEHHBIX XUHOMUI-1,3-AHA3aaTAMAHTAHOB. .. .. .uveenrteeneeeeneee e eneeeaneanns 96

Omoenenue ecmecmsennvix nayk HAH PA, Uncmumym 6omanuku umenu A. Taxmaoacana HAH PA
TITOMOTBOPHAS ICATEITBHOCTD . .« e. et e enenen et ettt e et e e ettt e e e et e e e e e e e e e et et e ne e e e 99



Biolog. Journ. Armenia, 3 (74), 2022

CONTENTS

*Experimental and theoretical articlese

Grigoryan L.G., Hakobyan A.R., Mkrtchyan A.R., Shcherbakov O.V., Eribekyan S.V., Grigoryan V.V.
The pattern of prevalence of chicken eimeriasis in the Republic of Armenia........................... 6

Terlemezyan H.L., Sargsyan M.A., Harutyunyan H.R., Sargsyan S.M., Avagyan A.M. Testing bacterial
and chemical insecticides against larvae mountain ringed silkworm.......................on 14

Khokh A.N., Voskanyan P.S., Petrosyan A.A. Variability of the length of tracheids of scotch pine
depending on forest typologiCal ............cc.ouinieiii e 20

Ghalachyan L.M., Mayrapetyan Kh.S., Tadevosyan A.H., Hakobjanya A.A., Eloyan S.A.,
Yeghiazaryan A.S., Ghahramanyan A.A., Vardanyan A.P. Beta-Radioactivity of leaves of some
decorative trees in the area of the institute of hydroponics problems and at the forest
experimental station of Dilijan.............oooiiiiiii i 26

Vardanyan H.S., Yepremyan H.V., Mkrtchyan Zh.H. Hakobyan, S.H., Ghukasyan E.Kh., Kobelyan H.H.
Assessment of the ecological and sanitary condition of the waters of Martuni, Vardenis,
Argitchi and Tsakkar rivers flowing into Lake Sevan................cooiiiiiiiiiiiiniiiiieeee 33

Karapetyan H.M., Barseghyan E.Kh. Effect of hypericum alpestre and Rumexob Tusifolius L. extracts
on the alterations of proline quantity in various rat Organs. ...............coeveiiiiniinieiniieienns 38

Barseghyan N.E., Vardanyan T.V., Asatryan V.L., Epremyan H.V., Hovakimyan A.H., Dallakyan M.R.
Species structure and spatial distribution of fish in the Marmarik river............................ ... 44

Gabrielyan G.S., Mkrtchyan A.L., Asatryan S.S. Agro-biological assessment of some fig sortes.............. 52

Hayrapetyan V.T., Aydinyan L.G. The nesting characteristics of common blackbirds
(Turdus Merula Linnaeus, 1758) in Stepanakert. ............cc.ouviniriii i 58

Vahramians B. Khosravizad, Melikyan A.Kh. Comparison of drought resistance of Armenian and Iranian
wheat cultivars according to the Wdhn13 and WCS726 dehydrin genes expression and the
TElAtIVE WALET COMEEIL. ...ttt ettt ettt ettt et et et et et e e e et e et e e e e e e e nanas 64

Asikyan M.V., Aghayan S.A., Grigoryan G.G., Khachatryan E.A., Aghababyan K.E. The Breeding
Avian Fauna of Marmarik Reservoir, Kotayk Region, Armenia..............cc.ccveeiiniiniininninne 72

Hayrapetyan A.M., Muradyan A.H. Features of pollen morphology of species of the subgenus Iris
(Iris L., Iridaceae) of the flora of Armenia............coooiiiiiiiiii e 79

Grigoryan B.A., Ohanyan A.l., Harutunyan V.A. Influence of the load of buds on the growth and yield
grape variaety of Sev Areni in the conditions of organic growth in the community of Areni of
Vayots DZOT TEZION. ... euetinet ettt e et 86

Grigoryan A.S., Tsatinyan A.S., Makichyan A.T., Chitchiyan A.A., Oganesyan A.A., Topuzyan V.O.,

Gasparyan G.V. Monoamine oxidaze and sympatolytic propertes of some derivates of
0, B-deNYArOtYTOZING. . ..ottt 91

e Short communicatione

Buniatyan J.M., Harutyunyan A.D., Gevorkyan K.A., Galstyan M.V., Muradyan R.E. Study of
antioxidant activity of 2-quinoline- 1,3-diazaadamantanes................cccovvirviniiiiiinieiienene. 96

Department of Natural Sciences NAS RA, The Institute of Botany after A. Takhtajyan NAS RA
Productive CtIVITIES ........ ..ot 99



Lwjwunnwih QhuneynibOtph Uqquyhl Uywnbdhw Lwjwunmwih Yehuwpwlwwbh {wbhnbu
HauuoHanbHan Akasemus Hayk ApmeHuu BuoAaoruueckuu XypHaAa ApmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

cdnpéwpwpwlwl b mEuwlwl hnnwélbp «Ixcnepumenmanshvle u meopemuueckue Cmanmspus
*Experimental and theoretical articlese

Biolog. Journal of Armenia, 3 (74), 2022

DOI: DOI:10.54503/0366-5119-2022.74.3-6
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The article presents data on epidemiological features of chicken eimeriasis in poultry
farms in northern regions of the Republic of Armenia — Gegharkunik, Tavush, Shirak, and Lori.
According to research data, chicken eimeriasis is widespread in target areas (extensiveness of the
Eimeria infection was equal to 22.55%, 34.1%, 27.27%, and 30.86% respectively), and often
occurs as a mixed invasion with ascariasis, capillariasis, and syngamosis. Eimeria necatrix is the
most prevalent Eimeria species in all targeted regions. Eimeria acervulina is the least common
species in Armenia. The pattern of Eimeria species distribution was the same for all the regions. It
does not depend on climatic and natural condition, as well as on poultry breed. Poultry eimeriasis
is generally registered among chickens of 10 to 180 days of age, while one of the pronounced and
frequently occurring pathomorphological changes is hemorrhagic inflammation of the caeca
mucous membranes. The extensiveness of eimeriasis depends both on the climatic and
geographical features of the region, and on the conditions of the poultry keeping, which must be
taken into account when carrying out a complex of preventive, veterinary and sanitary measures.

Eimeriasis — chicken — oocyst — prevalence — region

Innjuénd ubpyuyugywéd U ngjwiubn  Swjwunwuh  Swlpwwbnniejwu  hjncuhuwhu
dwpgtph' QGnwpeniupgh, Swyniph, Shpwyh W Lnnnt pruwpnidwpwlltbpnud hwytph EjdGphngh
hwlwswpwlwpwlwywl wpwldUwhwwnyniejntlubph Jepwptpwi: Cutn hGnwgnuniniejwl nyjwi-
utph* hwytph EUtphngp twpwéywé £ Upywd dwngtpned (EjdGphngh tnwpwéywéniegniup hwdw-
wwwnwuhuwlwpwn Ywuagunwd £ 22,55 %, 34,1 %, 27,27 % W 30,86 %) W hwéwhu pupwunid £ juwnp
hugwghwjh inbupny’ wuywnphnhngh, Ywwhywnphngh W uhugwungh htwn hwdwntn: Eimeria necatrix-p
EjdGphwutph wdGlwwnwpwésywé inbuwyu £ pninp neuncdUwuhpywé tnwpwéwnpgwuutnnud: Eimeria
acervulina-U wutBUhg phg nwpwéywé nbuwyu £ Iwjwunwuncd: EjuGphwutph wnwudhu wnGuwyutnh
nwpwdywénLeintup gnptet Unyul £ pninp nwnpwéwnpswllbpnd: Wu Ywhujwé sk puwyhdwjwywu
gnpénulbphg, hUuswbu Uwl pruh gbnhg: fFnfUwpnidwnwlutpnd EUGphngp unynpwpwp wp-
dwlwanyt) £ 10-180 opwlwl hwyh dwnbph dnwn: Unwyb] gujinnit wpunwhwjunywé b hwdwhuwyh
hwunhwnn whinwpwluwwbwwnndhwywl thnthnfunieintup Ynyp wnheh (npéwpwnwleh htdnnwaghy
pnppnpnidl En: EjJGphng hhjwunnejwl tnwpwéywénientup uwhuwséd £ huswbu tnwnpwéwpnswuh
Yrhdwjwywl b wphuwphwgpwywl wnwldbwhwwnynipintuubphg, wjuwtu £ priuwpnidwpwlh

6



mailto:grigoryanvgv@mail.ru
mailto:oleg1vet@gmail.com
https://doi.org/10.54503/0366-5119-2022.74.3-6

THE PATTERN OF PREVALENCE OF CHICKEN EIMERIASIS IN THE REPUBLIC OF ARMENIA

uwUhwnwnwhhghGUhY wwjdwulbphg, npnup wbwne £ hwpuh wnlb) Ywuhuwngbihy wbwulwpnidw-
Jwt W uwuhwnwpwywl dhgngwnnidubp hpwywlwgutihu:

Ejdtphng — oynghuwn — hwy — tnwpwéywdnipnil — inwpwéwpnswl

B crarbe npecraBiieHsl JaHHBIE 00 SIIM300TOJIOTNYECKHX OCOOEHHOCTSX dHMepro3a Kyp B
NITHLIEBOJUYECKUX XO35HCTBAX CEBEPHBIX peruoHoB PecnyOmmkm Apmenus — [erapkynuke, Ta-
Byme, lupaxe u Jlopu. Ilo naHHBIM HccaenoBaHUM, SIMepHO3 Kyp IIUPOKO PacIpOCTPAHEH B
yKa3aHHBIX peruoHax (pacnpocTpaHeHHOCTb diiMepro3a coctaBisiia 22,55 %, 34,1 %, 27,27 % u
30,86 % COOTBETCTBEHHO) M 4acTO MPOTEKAeT B BHJE CMEIIAHHON MHBA3UH C aCKapUAMO30M, Ka-
MJULIPHO30M 1 cuHraMo3oM. Eimeria necatrix sBisercss Haumbonee pacrlpoCTpaHEHHBIM BHIOM
siiMepHii BO BCEX HCCleqyeMbIX pernoHax. HanMenee pacnpocTpaHeHHbBIM B ApMEHHH BHJIOM SIB-
mstercss Eimeria acervulina. PacnmpocTpaHHOCTH OTZHENBHBIX BHIOB SHMEpHH BO BCEX HCCIIENO-
BaHHBIX PErHOHAX OJMHAKOBAa M HE 3aBHCHT OT IPHPOTHO-KIMMATHYECKUX YCIOBUH M HOPOIbI
ITHIBL. DIMEpHo3 3aperuCTPUPOBAH NMPEUMYIIIECTBEHHO Y BT B Bo3pacte oT 10 1o 180 gueid,
IIPU 5TOM HanboJee BEIPaKEHHBIM M 9aCTO BCTPEYAIOIINMCS ITATOMOP(OJIOTHIECKUM H3MEHEHNEM
SBJISJICSL TEMOPPArnieckoe BOCMANEHHWE CIU3HCTOH 000JNIOYKM CHEMbIX KHIIOK. DKCTEHCHBHOCTb
9Mepro3a 3aBUCUT KaK OT MPUPOJHO-KINMATHIECKIX OCOOCHHOCTEH PErnoHa, Tak U OT YCIOBUH
CoziepKaHMs MTHIBI, YTO HEOOXOAUMO YIUTBIBATh IPH IPOBEACHUN KOMIUIEKCA MPpOoQuIaKTHIeC-
KHX ¥ BETEPHHAPHO-CAaHUTAPHBIX MEPOIPUSTHI.

Diimepuos — ooyucma — Kypvl — pacnpocmpanenHocms — pecuon

After gaining independence, small farms began to develop intensively in the
Republic of Armenia, in which poultry farming occupies a special place. Relatively
limited feed consumption, high precocity and unpretentiousness to the conditions of
keeping has made poultry a convenient source of additional profit in the conditions of
the economic crisis caused by rising inflation and unemployment. In addition to large
poultry farms specializing in breeding of broiler and egg-laying chicken breeds, there are
a huge number of small poultry farms in Armenia, numbering from several units to
several hundreds chickens of local mixed breeds. Such poultry farmsteads, which are
available in almost every village dwelling, as well as in houses located on the periphery
of cities, effectively supply their owners not only with poultry products, but also with
profits received from the sale of chickens, meat and eggs of so-called "home
production”. Poultry products from small farms are in great demand among the local
population due to such qualities as freshness, good taste and safety due to the use of
natural feeds that do not contain antibiotics, hormonal agents and other growth
stimulants, unlike large poultry farms.

A serious obstacle to the development of small-scale poultry farming is such
infectious and invasive diseases of poultry as infectious mycoplasmosis, Newcastle
disease, prosthogonimosis, and eimeriasis. Chicken eimeriasis has the highest specific
gravity in the nosological profile of infectious diseases of poultry in Armenia. Economic
losses from chicken eimeriasis are formed from the death of sick chickens, a decrease in
productivity in adults, the cost of treatment, and a complex of veterinary and sanitary
measures [ 4,6, 7, 12, 13].

Eimeriasis is acute, subacute or chronical protozoal infection disease of chickens
aged 10 to 180 days, although adult birds are also susceptible. The disease is manifested
in lethargy, loss of appetite, diarrhea, cachexia, anemia, sometimes convulsions [2, 11,
14].
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The causative agents of eimeriasis are Protozoa (Type; Apicomplexa, Class:
Sporozoa, Order: Eucoccidia, Family: Eimeriidae, Genus: Eimeria). They are unicellular
parasites with a complex life cycle. An endogenous stage of development occurs in the
body of birds, and ends with the formation of oocysts, and an exogenous one occurs in
the environment. Oocysts excreted from the bird organism, are non-invasive, and cannot
infect new hosts. In the presence of oxygen, sufficient humidity, and optimal
temperature (+18...+29°C), they become invasive in 24 to 96 hours. Invasive oocysts
enter the digestive tract of birds with food or water, their shell is destroyed, the released
sporozoites are introduced into the intestinal epithelial cells, and begin to multiply
intensively. One oocyst in 7-10 days can give rise to 88 thousand to 2 million new
oocysts. All bird species are susceptible to eimeriasis, and each bird species has its
specific eimerian parasites. Chicken eimeriasis (coccidiosis) are caused by nine species
of eimeria, the most common of which are Eimeria tenella Tyzzer, 1929; Eimeria
maxima Tyzzer, 1929; Eimeria acervulina Tyzzer, 1929; Eimeria necatrix Johnson,
1930 [1, 2, 11]. Morphologically, different species of Eimeria differ in the shape and
size of the oocysts, the structure of the shell, the presence or absence of micropyle, cap,
polar granule, residual and Stied's bodies in the oocyst and spores, as well as localization
in the tissues of their hosts [3,11]. Although chicken eimeriasis is an extremely serious
problem of veterinary parasitology, research of this disease in Armenia are fragmentary
and insufficient [9]. Numerous aspects of the problem in our country remain
unexamined. That is why the relevance of the problem of chicken eimeriasis is obvious.

Materials and methods. The objective of current research was to investigate the prevalence
of chicken eimeriasis in four regions (marzes) in the northern part of the Republic of Armenia:
Gegharkunik, Tavush, Shirak, and Lori with further development of a set of preventive measures
taking into account the geographical and climatic features of these regions.

Selection of the regions was determined by traditional poultry-keeping that is very popular
in the mentioned regions (marzes), and thus, the highest risk of the chicken eimeriasis exists there.
Besides, climatic conditions in the selected areas are extremely contrast so it will allow to analyze
the role of climatic and meteorological factors in pattern of prevalence of the chicken eimeriasis.

The research covered towns and villages in the above-mentioned areas from September
2021 to June 2022. The study of samples of excrements and corpses of birds that fell with signs
characteristic of eimeriasis, was carried out in the parasitological laboratory of the Department of
Epidemiology and Parasitology of the National Agrarian University of Armenia. In total, 102
samples of chicken excrements, and 10 chicken carcasses from 10 settlements of Gegharkunik
Region, 88 samples of chicken excrements and 10 chicken carcasses from 12 settlements of
Tavush Region, 77 samples of chicken excrements and 10 chicken carcasses from 10 settlements
of Shirak Region, as well as 81 samples of chicken excrements and 10 chicken carcasses from 10
settlements of Lori Region have been examined. Map of the settlements/communities where the
samples have been collected, is as follows (fig. 1).

For microscopic detection of Eimeria oocysts in the examined excrement samples, zinc
sulfate floatation method has been used. The method consists of 2 stages: sedimentation of
excrements with water using centrifuge (5 min, 1500 min™), and floatation with saturated solution
of zinc sulfate (density 1.4 g/ml) using centrifuge with the same regimen.

The diagnosis of the chicken eimeriasis was performed on the basis of characteristic
clinical signs, a lifetime coprological examination of the excrements for the presence of Eimeria
oocysts, as well as on pathomorphological pattern if carcasses are available, and on direct
microscopy of the smears of small intestine and cecum mucous membrane [5, 8,10].

Excrement samples were taken from clinically healthy chickens from 1 to 24 months of
age, and carcasses of birds died from eimeriasis at the age of 10 to 180 days were subjected to a
pathomorphological examination.
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Figure 1. Map of the sampling areas

Results and Discussion. Totally, 102 poultry excrement samples were collected
in Gegharkunik Region, 88 samples done in Tavush Region, 77 samples in Shirak
Region, and 81 samples in Lori Region. Results of the excrement sample examination
are shown in Tab.1.

Table 1. The degree of the eimeriasis infection at poultry farms in the northern regions of the
Republic of Armenia

Region Average Number of Number of Exten-siveness,
altitude, above examined excrement samples %
sea level, m excrement | containing oocysts
samples
Gegharkunik 1995 102 23 22.55
Tavush 732 88 30 34.09
Shirak 1750 77 21 27,27
Lori 1200 81 25 30,86
TOTAL N/A 348 99 28.45

As a result of the performed research, it was revealed that 23 of 102 poultry
excrement samples collected in Gegharkunik Region, contain Eimeria spp. oocysts
(22.55 %).

Eimeria spp. oocysts have been also detected in 30 out of 88 samples of poultry
excrements collected in Tavush Region (34.09 %). 21 of 77 examined samples from
Shirak Region (27.27 %), and 25 of 81 examined excrement samples from Lori Region
(30.86 %) contain Eimeria sp. oocysts.

Therefore, the lowest prevalence of chicken eimeriasis has been registered in the
settlements of Gegharkunik Region. Infection rate in Shirak Region was a little higher,
and the highest indices of chicken Eimeria infection have been registered in the
settlements of Tavush and Lori Region. However, according to Fisher's and Chi-square
criteria, the difference between these indices is not statistically significant (Chi-square
criterion equals to 3.4; p > 0.05).
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Eimeria spp. oocysts were detected in samples taken from all
communities/villages, therefore, there is no evidence of poultry eimeriasis focality in
researched regions.

In four samples of excrements collected in Gegharkunik Region, in one sample of
excrements collected in Tavush Region, and in two samples collected in Lori Region, in
addition to Eimeria spp. oocysts, Ascaridia galli, Syngamus trachea, and Capillaria
obsignata eggs were found.

The relatively high extensiveness of invasion in Tavush and Lori Regions can be
explained by climatic and geographical features of the targeted regions. Thus, Tavush
Region, located in the north-east part of Armenia, with an average altitude 732 meters
above sea level, is characterized by a subtropical climate: long mild summers (average
temperature in July is +24°C) and mild low-snow winters (average temperature in
January is 0°C). In addition, the region is characterized by an abundance of forest cover,
and a relatively high average annual humidity (about 73 %).

Lori Region, located in the north part of Armenia, with an average altitude 1200
meters above sea level, is characterized by a temperate warm climate with long mild
summers (average temperature in July is +18°C) and long mild-cold winters with
abundant snow cover (average temperature in January is -4.8°C). In addition, the region
is characterized by an abundance of forest cover, and a relatively high average annual
humidity (about 80%).

Gegharkunik Region located in the east part of Armenia, at an average altitude of
1995 meters above sea level, is characterized by a moderately cold humid climate,
characterized by a short mild summer (the average temperature in July is +16°C) and a
long cold winter (the average temperature in January is -8 ... -12°C), and the average
annual humidity is about 67 %.

Shirak Region located in the north-west part of Armenia, at an average altitude of
1750 meters above sea level, is characterized by a moderately cold humid climate,
characterized by a short mild summer (the average temperature in July is +16°C) and a
long cold winter (the average temperature in January is -9°C, and the lowest temperature
ever registered in Armenia -46°C), and the average annual humidity is about 50 %.

The climatic features of the regions are reflected in specificity of the poultry
keeping conditions in farmsteads. In Tavush and Lori Regions poultry is kept outdoors
longer, in a warm, humid climate, and Eimeria oocysts become invasive faster, and that
is why the intensity of chicken infection increases sharply. On the contrary, in
Gegharkunik and Shirak Regions, due to the long and cold winter, birds are kept in
closed makeshift poultry houses for most of the year, which are often cleaned and
disinfected by the owners, and low air temperature and low humidity delay the
maturation of oocysts, which slows down the process of chicken infection with
eimeriasis.

The following species of Eimeria have been detected in poultry excrement
samples: Eimeria necatrix, Eimeria tenella, Eimeria maxima, and Eimeria acervulina
(see photos 1 to 4).

Prevalence of various species of Eimeria in poultry of different regions is
demonstrated in Tab. 2.
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Photo 4. Eimeria acervulina oocysts in poultry excrements (480x)
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Table 2. Prevalence of various species of Eimeria in poultry of different regions

Region Examined Eimeria species
samples | Samples| 9% |Samples % |Samples | % Samples %
with E. with E. with E. with E.
necatrix tenella maxima acervulina
Gegharkunik 102 16 15.69 5 4.9 6 5.88 1 0.98
Tavush 88 22 25 6 6.82 6 6.82 2 2.27
Shirak 77 4 5,19 6 7,79 7 9,09 11 14,2
Lori 81 3 3,7 7 8,64 8 9,88 9 11,1
TOTAL 348 45 12,9 24 6,9 27 7,76 23 6,6

Results of the research show that Eimeria necatrix is the most prevalent Eimeria
species in all targeted regions. Eimeria acervulina is the least common species in our
country. Prevalence of E. tenella and E. maxima is intermediate in all regions
researched. The pattern of Eimeria species distribution was the same for all the regions.
It does not depend on climatic and natural condition, as well as on poultry breed.
According to Fisher’'s and Chi-square criteria, the difference between these indices is
statistically significant (Chi-square criterion equals to 11.72; P < 0.05).

A pathomorphological study of the corpses of chickens died from eimeriasis has
demonstrated changes typical for this disease. Namely, the corpses were exhausted, the
feathers in the cloacal area were stained with feces, the earrings, comb and conjunctiva
were anemic, the muscle tissue was flabby. The mucous membranes of the large
intestine, especially the caeca, were hemorrhagically inflamed, and sometimes covered
with blood clots (see photo 5). Granular dystrophy was detected in parenchymal organs.

Photo 5. Cecal hemorrhages in chicken eimeriasis caused by E. tenella

Conclusion

Based on the obtained research data, the following conclusions can be made:

1. Eimeriasis of chickens is widespread in all regions of Armenia, while the
extensiveness of invasion directly depends on climatic and geographical features and
conditions of poultry keeping, so the extensiveness of invasion in Tavush and Lori
Region exceeds the same indicator in Gegharkunik and Shirak Region about 1.3 times;
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2. Poultry eimeriasis is generally registered among chickens of 10 - 180 days of

age, while one of the pronounced and frequently occurring pathomorphological changes
is hemorrhagic inflammation of the caeca mucous membranes;

3. Poultry keeping conditions, as well as climatic and geographical features of the

region should be taken into consideration during performance of preventive measures
against the chicken eimeriasis.

10.
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14.
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2019-2021ppE. (wpnpwwnnpn W Upwqwénunuh dwpgh pubédnptunt wjgne  wwydwlutnnud
|GnUwjht onwywynp JGwnwpeuwgnpsh gwén hwuwyh ppenipubph nbd thnpéwpyyt) U nbnwywu
BTam-1 W BTam-2 pwyinbphwywl vhpwinwuwwulubpu huswtGu 6x10° uwynp/J] wnwuéhu, wjuwbu k£
U2Jwd Jwuptubph W phdhwywl Jwjtgn wwwnpwuwnniyh Gupwdwhwgnt fuinniejnlllbnu wnwuahu
gnquiygyws:

®npéwnywsd nwpptpwyutpp $hnndwah epeniputph nGU npulinpt) Gu YeLuwpwlwywu
pwpén wnryntuwybunnc)niu:

LenUuwyhlU onwlwynp dtinwpeuwanndh ppeniplubn — dhgwiinwuwwllbph thnpdwnpynidutn —
YELuwpwlwwl wpnyntbwyGunneenil — yhdwlwgnpwlwl Yepintdéncpni

B 2019-2021 rr. B 1abopaTOpHBIX YCIOBHSIX M B SIOJOHEBBIX Calax AparamoTHCKOH
o0JlacTH MPOTHB TYCEHUI] MIAAMINX BO3PACTOB TOPHOTO KOJBYATOIO INENKOMPSAA HCIBITaHBI
MecTHbIe Gakrepuaibhbie mraMmbl BT ay-1 1 BT -2 6X10 ciop/Mmit Kak B OTIEIBHOCTH, TakK U B
OTZAENBHBIX COYETaHMUIX C XMMHYECKHM IIpenapaToM Baifero B cyOeranpHbIX q03ax.

VcnpITanHBIe BapUaAHTHL, IPOTHB T'yceHUI] puTodara oOecneyrmin BEICOKYI0 OHOIoTnyec-
Ky10 3 (heKTUBHOCTD.

Tycenuynl 20pH020 KOILUAMO20 WENKONPAOA — UCHIMAHUAL UHCEKMUYUO08 — OU0I02UYeCKas
agppexmusnocms — cmamucmuyecKuil aHaIu3

In 2019-2021 In laboratory conditions and in the apple orchards of the Aragatsotn region,
strains of bacteria BTaw.1 and BTam.2 were tested against caterpillars of younger ages of the
mountain ringed silkworm, both individually and in separate combinations with the chemical drug
Vayego in sub lethal doses.

The tested variants against phytophagous caterpillars showed high biological efficiency.

Caterpillars of the mountain ringed silkworm — insecticides tests — biological effectiveness —
statistical analysis
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PUYSErPULUL B4 RhURULUL UhUSUUNULLE R oNPrQUNAUNFULEN LENALUSHKL ONUUUHNr UESURUUANNGh...

Swupwwtwnipjwl Upwgwdninuh dwpgh hnnwyhdwjwywu ywjdwulutpp Uwwu-
wnwynn BU wywnnwpnwénipjwl, dwulwynpwwbu fuudnpbune uynigjwu hwdwp: Lwd
Bwlwpnyuph Bywdwnwptpniejwlu  pwpdpwgdwup hwdwhu fungpunninnud £ pGhnlyw-
rUtbph (Lepidoptera) Ywpghu wwwywunn [GrUwjhU  onwywynp JUbwwpuwghpép
(Malacosoma parallela Stgr.), nph pepenipuGph hwugpwé Juwuhg ujwgnid £ pGpeh
pwlwyn, puyuncd npwyp:

fuudnpBung pwgh, $hnndwagh ppenpubpp 3wjwuwnwuh gwdnwnhn, Lwhiw-
lGRUwjhu W [Gruwjhu gninhubpnud ubuyned BU Uwle wyp yinnwwnncubph (ShpwuBuh, Juwjph
uwnpbuh), wunwnwihu dwnwwbuwyutph (wnuh, pntuh, nRBUh, pwpnh, shguwuBluh) W
rthtnh (Uwupbuh, Jupntuh) wnGpllubpny [2,10]:

Wghutph (wjn pYnLd* ubdnptunt) wwhwwuntpjwl gnpénud Yuplnp £ wnGpluwytn
Uhpwuwnltph nGd wpnniuwytbun W 2ppwyw dhpwdwjph hwdwn wuyinwlug wwjpwnh
YuwqUwybpwnudp: Iwjnuph £, np Juwuwywp dhpwnnlbph nGd wwjewph phdhwywl
Gnwlwyu wnwewguncd £ 2pgwyw vhewywiph hwdwp wugwlywih hGinliwlpUbn [4, 6, 91
Ntuwnh  hunbgpwgywé wwpewnh hwdwywpgnd UGpYwyndu  (nLpg npwinpnee)nlu £
nwnéynd hwnwwbu Jwuptwpwlwlywl wwwnpwuwnntyubph, wnwybiwwbu Bacillus
thuringiensis (Bt) wmGuwyh pwywntphwutnh hhdwu ypw pnnunpyyuwéd wyuwwnpwunniyutph
Uhpwnnipjwup, npnup Juwuwywn Jhpwwlbph nbd YGLuuwpwlwywl pwpdp wpnjne-
LUwyGunieintu npulenpGintu gnigplpwg wuynwug Bu Jwpnne, wnwpwnntu Yeunw-
uputph W ogunwywp Eunnundwniuwih hwdwn [12, 13]:

Glutind ybpp Lpwéhg W hwypGuwlywu wwwnpwunnyh wpunwnpneejwl Uwhiw-
npjwuGp untnédtint wuhpwdtwnipniupg® bwywwnwy £ npytbp YEuuwgbungnd puwywl
Jwhny Jwhwgwé ppeniputphg dwuptwpwlwywl Gnwuwynd wnwuduwgubint vhgw-
nwuwwl Bt nbuwyh pwynbppwywl nwdubp W npwug hhdwu Ypw pnnupyyusé
ynrpinnupwighu henniyuGpp (wipnpuwinnp W pjubdnpBUune wygne wuwydwuuGnned thnpdwpytpne
LGruwhu onwywynn dGinweuwannpsdh rpenputph nbu:

JUwuwlwp Jhpwwnlbph wgnUwl uwblyunph Gpguwywu npnanidhg hGunn k-
nwywu pwyntphwywu Jppwwnwuwwuutbpp Ywpnn B hwupwwtunnipniunwd  pwy-
inGphwywl wwwnpwuwnniyutph pnnwnpydwu hhup hwunhuwuw:

Ut W dBpnn: Gnwdjw (2019-2021pR.) ghtnwthnpdbnu hpwywlwgytbp BU jwpnpwnnn
wwjdwulbpnd Ullnwdptnph wujwnwugniejwl ninpunh rhuytph quwhwwndwu W gGppneéniejwl
ghwwywl YGuwnpnuh pnyutph ww2unwwuniejwl Jwulwdninnd W Upwgwénnbh Jwngh Ywnph
hwdwjuph pubdnpbunt  wjghubpnd  (GPS  wbnnpnphst 40°19'45.5"N 44°22'21.0"E; 40.326109,
44.385862):

REwnwgnuniejwu Unie GU hwunhuwgt| (|GrUwhu onwywynp JtGwnweuwagnpsh gwén (I1-11)
hwuwyh ppenLputnp, udnptup (Unpun® Qnnkl nGhotu) wlwpnup, wrliinpwihl pwynGphwywu
wwwpwuwnnty ASA-U (WU 1500 UWUMg wwwnpwuwnnitywihu thngned), (NnLuwunwuh Ywpunce)nl),
ehuhwywl wwwnpwuwnney 20% Y Jujtgnu (Pwjtp, @Gpdwuhw), wynnwgtgh (Hyponomeuta padellus
L.) W éuGnwjhu Gpypwswihh (Operophtera brumata L.) plwywl Jwhny Jwhwgwé ppeniputnhg
Jwuptwpwlwywl Gnwlwyny Jtp Ynnuhg wnwldbwgywsd (wlugwindwd) hwdwwwnwupiwlwpwn
BTaw-1 W BTam-2 pwyinbphwlwl punnwdutpp Quwdutnh wujwunwdp wnipdwé £ hGnhuwyh ynndhg):
PLUwywl Jwhny Jwhwgwé pprenipubphg vhswnwuwwl BT nbuwyh pwynbphwywl punwdutnh
wnwlduwgnidp jwpnpwnnp wwjdwlutpnd uwnwnyb) E hGnlyw) pupwgwywngny. ppeniph wnnt
hwnnpnwyhg nnhutpp (eGpwlwhu wwwpww, wnnt nnLpu LmuUan wlgp) wwnpwdhUwwwnbinLg
hGwin ppreniph Jwpdhuu puyndyt W wudhpwwGu nnipu £ hwudt) 96° uwhpwnhg, nphg hGwnn dwnpduh
dwybptuwiht Jhypndinpwl uwyhpunwywneh pngny dwupkwgbpéddt) E: @peniph dwpdhup 6quyb) £
hwhitwwwlyw uwunnud, W dpwt wybjwgyt phs pwlwynipjwdp dwuptwgbnd dnpwywihu enip:
Uwunnwd fuwnunipnwiht fujnu utnwbwintg hGwnn wju Jwupkwgbpéd gpnd  hwgnpnwywntejwu
uygpniupny Unupwgyty £, b, hwdwéwjiu Ubpnnwywu dGnuwnpyh [11], MGunphh pwubpnd wnyw
AUUwwbwwnnuwiht wgwph Yypw Yuwnwpyb) E gwupu: Swupuwynpywé pwubpp sbpdwiugnid 3-4 op
wwhtntg hewn dbwdnpdwsd pwynbphwywl gqunniph quugywéhg yepgwsd W wnwnpywjwyhp
wwwynt ypw wwwnpwungwsd punceh Ubkpynwdny [8] hwjwnbwptnyt) U ybgbunwwnhy pehsutnh
dlwynpwé Eunnuwnputpu nu Jhpwwnwuwwl pjnpGnuihb JwpduhyuGpp, W npwug hhdwu ypw
wnwldlwgyt| Gu BT tnGuwyh 2nwdutn, npnug ubpnuinhwp Ubpywjnidu gunuyned £ npnpdwl thnened:
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PSP-U W Jwjbgnu enywwnpdwsd E oguwgnpdt) Juwuwlwn vhewwnutph ntd Iwjwuinwlh
Rwupwwtnniejwl wwydwuutnnwd [16]:

®dnpéwwnbnwdwu E punpygb| fubdnpBunt wju wyghl, npunbn dSwnbph uwnwpenLd (GRUwhu
onwywynp JGwnwpuwgnnsh ppeniputph pwlwyp Gnbp £ Upwé  Juwuwinnih  inbinGuwywu
JUwuwywnniejw 26dnud [14]:

Unwldhu (BTam-1, BTam-2) W Juwjtgnh hbin hwdwwnbnwéd (gniquygqwd) dhpwiinw-
uywluubph YeUuwpwlwywl wpnnitbwydbunneeniup npnpytp £ punn JGpnnuywl  dGnuwnyh [6]:
Wnwuadhu thnpdwnyywd pwyntphwywl Yncpinnpwghu hEnniyutpnud wnbw Ysuuntuwy uwnputph
pwliwyp Ywadt) £ 600 U] (Jwhwgnt) funnipnit: Iwdwnbnytp U pwywntphwywl Ynpinnpwhu
hennyh (BTam-1 Ywid BTam-2) U Jwjtgnih Jwhwgnt funnepnilutph hwdwwwwnwupiwUwpwn 3 W
10 wugqwu Unupwgntdutnp:

Uwnnighg BU hwunhuwgtb| fjuuénpBunt uwnwpenid ptwywunptU puwybgywsd |Gruwihu onw-
Yuwynp JGwnweuwagnnsh ppreniputph ntd epny ((nLdhy) gnnywé, npwbu swithwudnipubn® ASE (bwhuuh
unpdwu' 3 Yg/hw) W Juybgn Gwhuuh Unpdwl® 0,225 |/hw) wwwnpwuwnntyusph opuwighl yuhungputpnyg
gnnywé tnwnpGpwyutbpp:

Lwpnpwwnp thnpdbpu hpwywlwgdt) 6U puynUdwt Gnwuwynd: Pwdljwlwihu thnpdGpnud
gnnnudutpp Ywuwnwpytp Bu dbgph Ozdesan, wpuwnpwywup' OBT-1A Jwyuh2h wnpwywnnpwhu
unpuyhgubnpny: ®npétpnd wphuwwnwlpwihb hGnniyh dwhuup Ywaqut) £ 1000 /hw: BTam-1 W BTam-2
yncpinnepwghu henncyubphg jncpwpwugnipp (wnwbbdht W Jwjtgnih hGn gniquiygqwd) huswbu bwl
Jwjtgnu, puudnpBunt wygned, pudljwywihu thnpdbpnud thnpadwnyytp B 10-wywu unntwihu swntph
UJpw, huy Utdwéwyw| gnnnidutinh ntueny® 0,3 hw-h Ypw:

QhwnwthnpéGpnud UGpwnwé wnwppbpwyutphg jnipwpwlgnipu nlubgl) £ 3-wywu ypyune-
JnLU:

dnpéwwnbnwdwutpnud YEunwuh W Jwhwgwé epeniputph pwlwynientbutpp hwpdwnyb)
EU UwhupwU gnnnudp W gnnndhg 3, 7, 10 on wug, bwl' UhUg ppeniputnh hwpubjwywdnpnidp:

Qhwnwthnpébph  wpnyntugubph  yhéwlywagpwywlu ybpneéniggniul hpwywuwgdt) £ puwnn
hwuduwnwpwywuutnph [3, 5]:

Upnyniuplutp W pUbwpyned: Lwpnpunnn wywydwulGpnd (2019 p.) hpwywlwg-
Jwd ghwnwihnpdbph  wpnyniupubpnd  hwunwwndtp £, np JGp Ynndhg YGuuwgbungh
wnwUubdhu nnwppbphg wnwuduwgywsd BTam-1 W BTam-2 pwyinbphwywl punnwdutph hhdwu
dpw pnnwnydwsd Ynipinncpwihb hennlyutpp (Gnuwjhb onwywynn JGwnwpeuwagnndh guén
hwuwyh epeniputph nbd gnnndhg 10 op wug gnigwpbptp GU pwpép, hwdwww-
nwupuwlwpwn 91,7 L 93,3 % YEuuwpwlwywl wpnnibwyGuniggnit:  Lwpnpwwnnp ht-
nwgnunLejntluGpny  hwuwnwwnygt], £ Lbwl, np wnwUdhu Bt wGuwyh pwynbphwywu
ynrpinnupwghb henneyph W ywbgnih dwhwgnt fuinnipynilutph hwdwwwnwuhiwuwpwnp 3
W 10 wugwd Unupwgywé qniquygniejntlutpp $hinndwagh -l hwuwyh ppenputph nGd
nhunwpydwu Uunyu dwdwlwywhwwndwénid Lu gnigwpbintp Bu jeluwpwlwywl pwnén
wpnniuwyGunnieinitu (BTam- 1+Jwjtgn, BTam-2+Jwjtgn tnwppbpwyutpnid hwdwwwunwu-
fuwuwpwp* 90,0 W 93,3 %):

Uwnnighg  (sgnnwéd) wnwppbpwynud  $huinndwgh  epeniputph Jwhwgnieniu
hwpqwnJdwl optnhu sh Lywwnybi:

Lwpnpwinnp wwydwuubpnud wpdwlwgnywéd Yeluwpwuwywl  wprynctuwyGunne-
RjwlU pwpan gnigwuhpubpp huwpwynpnieinil pudtntghlu huublywnhghnubpu wnwuahu W
gnigwygnipiniuubph wnbupnd thnpéwpytine |Gruwhu onwywynp JGwnwpeuwagnndh ren-
rnLputph nGd Lwle nwpwnwihu (wygny) wwydwuuGpnud (pwdljwywihu b wpnwnpuywu
thnpétin):

Pwdljwywihu (thnppwdwywy), (2019 pE.) hGnwgnunniejwu wnpryntuputnny hwu-
wnwwnyty £, np 600 Jju uwynp/d}p funnigjwdp BTam-1 W BTam-2 Ynpinnipwihu hnniyutnpu
wnwUudhu $hnndpwagh gwdp hwuwyh ppeniputph ntd gnnnudhg 10 op wiug Wu gnigwipbpt
GU pwnén' hwdwwwwnwupuwlwpwn 91,7 W 92,5% Ytluwpwlwywl wprynibwyGunnieniu:
Jbpghuhu gnigwuhputpp Bupwdwhwgnt (unipibrwp hunncpnlultnny gniquiygywd BTam-
1+ Jujtign W BTam -2+ Jwjtgn tnwpptpwyutpnd nhuinwpydwl Uniu dwdybinnud Wu Bnbp Bu
pwpan W Yuaqut] BU hwdwwwnwupiwlwpwn® 89,6 W 93,1 % (wn. 1):
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un. 1-h myywubphg Gpnud E, np Yeluwpwlwywl pwpén wpnniuwyGuncegniu
wnédwlwagpyb) £ uwl ASP U Jwjbgn swthwudnwiht tnwppbpwyutpnud (hwdwwwnwu-
fuwuwpwp' 92,2 b 97,9 %):

Unyniuwy 1. Unwubhu b gniquygywé vhpwinwuwwultph YEbluwpwlwlwl wprnyniuwybunniejwu
rYwywl njuiubpp (Gruwjhtu onwywynp dGnweuwagnnpsh -l hwuwyh pprniputph nbd ubadnptunc
wjgnLd (pwdljwywyhu thnpébp, Ywppeh, 2019 R.)

fdppnLputph YeluwpwlwywUu wpnjntbwytunienluu
unhwuny uin hwpdwndwl optiph,%
SwppGpwyUGn puwbwlp 24 Gou 3n 2 . nunh -
6)nLnh Yypw, hwwn
BTam-1 60 51,7 80,0 91,7
BTam-2 53 47,2 84,9 92,5
BTam- 1+Jwjgn 67 44,8 80,6 89,6
BTam-2+Jwjbgn 58 53,4 86,2 93,1
RSP (swihwldnw)) 51 49,0 86,3 92,2
Jdwjbgn (wihwudne)) 48 93,8 95,8 97,9

Swunywlwywu E, np pwdyjwywihu thnpébpned (2019 p.) [GrUwhU onwlwynn
dGinwpuwagnnpdh ppeniputph nbU wnwldht W gniquygnipyniultph  inbupny  huuby-
inhghnubph npulenpwé  YELuwpwlwywl  wpnynilwyGunniejwl  pwnép  gnigwuhUbph
ophUwgwthnientup wwhwwlybp £ bwl wpunwnpwywl thnpéGpned (2020-2021 ppR.),
(wn. 2):

Unyniuwly 2. Unwtaht b gniquiygywé vhpwnwuwwlutnh YELuwpwlwywl wpryntbwydGunniejwl
gnigwuhputbpp |Gruwjht onwywynn JGwnwpeuwagnpsdh |- hwuwyh epencputnh nGd fuldnpBunt wygnud
(wpunwnpwyw thnpdtin, Ywpph, 2020-2021 pre.-h Uhghup)

LELuwpwlwywl wpryntbwyGunniejntlu
fnpRnLplitinh puwn hwpqwndwl optnh,%
SwppGpwyutn nh&hﬁ[?;égu’iﬁhﬁun
’ 3 7 10
hwwn
BTam-1 55 50,9 78,2 90,9
BTam-2 52 48,1 82,7 92,3
BTam- 1+Jwjtign 59 44,1 79,7 88,1
BTam-2+Jwjbgn 43 53,5 86,0 93,0
PSP (swihwldnLy) 49 49,0 85,7 91,8
Ywjbgn (jwihwudni) 61 93,4 95,1 96,7

Wuwtu, wn. 2-h nyjwiubphg Gplnud £, np gnnnudhg 10 op wug Yeluwpwluwywl
wpryntbwyGunnejwl pwywl indjuiutnp BTam-1 W BTam-2 tnwippGpwyutpnud yuaqut) Gu
hwlwwwwnwupuwuwpwp* 90,9 W 92,3%, huy untpibrw] unncenlultnny hwdwwnbnywé
BTam-1+ Jwjtign W BTam-2+ Jwjtign tnnwpptpwyutpnd® hwdwwwunwupuwlwpwnp 88,1 W
93,0 %: Cun npnud 10-pn opu wpdwlwagnywéd YGUuwpwluwywu wpnyniuwybunnejwu
gnLgwuhubpp ywhwwlyb GU Jhug ppenwputph hwpubjwywynpnudp:

fehy 1 W 2 wrynuwyutph nyjwiubnhg wyuhwynnptlu Gplened £, np thnpduwywu
wnwppbpwyutpnud wpdwbwgnpywé Yeuuwpwlwywl wpnjntbwydBunnepjwl gnigwuhubnp
gnnndhg 3 W 7 op wug, 10-pn opyw hwdGdwwn, Gnbp GU hwdGdwwnwpwp gwén, npp
wwjdwuwynpwé t ppeniputph ypw Bt wnbuwyh pwynbphwywl dhpwiinwuwwlutph
wagnuwl UGhuwuhgquh wnwudUwhwunynipjwdp:

Upnwnpwywtu  Gpywdjw  hGunwgnunnieynitlubpnwd, thnpéh  upuwu  punhwuncp
wndwdp wnwwnwudbinyg 2,4-5,7 %-h uwhdwuutpnid, hwuwnwundt) £, np ghwnwthnpabph
wpryntuputpp hwyjwuwnh Gu:
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3.L. EALEUG23UL, UL UUrQuU3UL, 3.n. 3UrNFHE3NFL3UL, U.U. UUrQuU3UL, WU. U4UasuL

UwnjnnBuinh taguun-h hwpdwpyuwhu gnigwuhubpny hwuwnwwndty £ (wn. 3), np
thnpéUwywl (BTam-1, BTam-2, BT-2 + Jujtign) W ASA swithwudnwihu  tnwppGpwyuGpnud
wpdwlwgnwéd  Yeluwpwlwywl  wpnnilwyGunnigjwlu  gnigwuhubph  Jhple  gYw
wndwUwhwywwn nwnppbpniinll, pwuh np Pogs W n=3-h nGwentd UnjntnBunh tugwun-h
hwpqwpywihu  gnigwuhpubpp, punhwunip wndwdp  nwwnwudbing  0,612-1,323-h
uwhdwultpnid, thnpp Bu GBnbl UnjninBunp twgpuun- wgneuwuwht 3,182 gnighshg:
LUELUWpwWLWYwWU wpnniwdbunniejwl gnigwuhpubph wndwluwhwywwn wnwnpptnniejniu
wpéwlwagnyt| £ BTam-T+Jwjbgn W sgwihwudnpwihu ASA nwnptpwyutph vhole (Poos W
n=3-h nbwend Uwn. twp-h hwpdwpyuihu 3,422 > 3,182 Uwn. t jup.-h wryniuwyuwihu
gnighghg):

Un. 3-h nywiubphg Bplnwd E, np thnpdlwywu W RSP swithwudnwihu inwppt-
pwyutpnud wpdwbwgpywé YELluwpwlwywl wpnnibwybunnipjwl  gnigwuhubpu wn-
dwluwhwywwnnpBu ghebi GU Juwjtgn swuthwlunwwhu tnwnpGpwyh ungyuwlnctu gnigwuh2h:

Unynruwy 3. énpdlwywl W swihwudnwihu tnwppGpwyuGpnd wpdwuwagnjwéd YEluwpwuwywl
wnnjnitbwydGunneejwl gnigwuhpubnh hwdbdwwnwlwu quwhwnwywlp UnjnenGunh hwgwpyuwihu
tawpuup-NY wipuwnpwywu thnpéGpnud

HqutupuJbUwqu ) UninLnsuh tuganh
Swnpbpwlut wpnntbwyGinnLjw huwqwnlwihl
WRRENUHEEN gnLguilihalisnn gnnntuhg ol
10 op wlig, % gnigwlhoutinn
0,876*
BTaw-1 90,9
4,842
0,612
BTam-2 92,3 b
4,302
BTam-1+Jwjtign 88,1 %
1,323
BTam-2+Jwybgn 93,0 -
3,375
* x
PSP (swithwldntp) 91,8 4,791
Juwjbgn (swithwudnr)) 96,7 -

Owunpwgpnipynil. *) hwdwphsnud® thnpdlwywt W swithwldnwihu ASE, hwjnwpwpned®
thnpdlwywu b swihwudnwiht  quitgn  wwpptpwyubpnud - wpéwlwgpywé  Yuuwpwlwywu
wnnntbwytunneentlutnh hwdtdwwnwywl gnigwuhutpu B,

**) — Untjup’ swithwbdnwiht nwpptpwyutph wpnniuwybunniegjwl gnigwlhpubnp dhdjwlg hbun
hwdtJwwnbhu) — gnigwuh2p dhwubwpwp Uepyujwgywé £ uintuwyh pwuhtpnud:

Ujnnithwuntnéa, hwpy £ Wb, np wnwubdhu W Jwjtgnih htwn hwdwwntnwé Bt ink-
uwyh yncpinnipwihu hennyubpp hwdwpynud BU (GrRUwhu onwywynp JGwnwpuwagnpéh
rprNLpubph nGU wwipwph pwpdpwprynibwytn Jhgngltin, pwuh np wwjpwnph dhgnguw-
nndlbnp hpwywlwgUbihu Juwuwwnih inbnGuwywl Juwuwywpniejwl 26Uh hwdGdwn
yunpney bjwgnud £ phinndwagh ppeniputph pwlwyp uwnwnened:

Qpnuiywl ndjwih hwdwébwiu [1T BTaw-1 W BTam-2 Unipinipwihu henniyutpu
wnwUdhtu pwpép wprynibwygbin BU Gnbp Lwl Ywnwdph gbgh W Ywnwdph @6p-
Jwywpehptnh gwédp hwuwyh ppeniputph nbd, huy wnwudhu Ynipinnipwihu henniyh
hwdwuwntnnudp nhdhthup 10 wugwd Unupwgywé snwjhu Ywpunyph hGwn pwnén wpnyne-
UwyGunieinil £ gnigwpbptb, bwl yunwdph pdhyh ppeniputnh nGu:
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Qpuywu wy nywutnny Bacillus thuringiensis-p wpryntuwyGun £ Uwle Euprosterna
elaeasa-h pprenLputnh nGU [15]:

Qhwnwithnpatph wpnyntupltphg BYGp Gup wju Ggpwhwugdwl, np BTam-1 W BTam-2
ynipinnipwp  hennlyupp 600 Jiu uwynp/dp  hunnigjwdp wnwUdhU, Uwle  uncpiGpuwl
funnipnilubpny hwdwwnbnwd (BTam-1 + Jujtian, BTaw-2 + Juwjtagn) wnwnppbpwyutnp
lwpnpwwnnp W fubdnptune wygne wwydwuutpnud (GrUwht onwywynn Jtwwepuwagnpsh
gwén hwuwyh pepenipUGph nbGd  gnigwptbpb, B YeUuwpwlwywl  pwnén wp-
nyntbwybBwnnceinitu, npu wpdwuwhwywwnnpbu sh tnwpptpdtbl pwynGphwywlu RSP sw-
thwlunwjhu tnwppGpwyh Unybwuntu gnigwup2hg:

Jdwjbgn swihwudnpwihu  nwppGpwynd wpdwlwgnpwd Yeluwpwluwywl  wp-
njntbwybunnijwu gnigwuhpubpt wpdwuwhwdwwnnptU wnwpptpdt), Gu thnpdlwywu W
RSP swithwudnwihtu nwppbpwyutpnud wpdwuwgnywd Unyuwunilu gnigwlhoutnhg:

®dnpaduwywt, uinnighs W gwithwudnwihu nwnpptpuwyubpnud wpdwuwagpywé ht-
wnwgnunLejwl wpryntuputpp hwywuwnh Gu:
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W3MEHUYMBOCTD JJIMHBI TPAXEHN ] COCHbI OGLIKHOBEHHO! B
3ABUCHUMOCTH OT JECOTHUNOJOTMYECKHX YCJIOBUI

A.H. XOX}, I1.C. BOCKAHSIH?, A.A. IETPOCSIH?

YHITI] I'ocyoapemeentiozo komumema cyde6ubix sxcnepmus Pecnybnuku Benapyce,
Hayuonanoe 61opo sxcnepmus Pecny6muxu Apmenus,
lannlhoh@gmail.com; p.voskanyan@nbe.am; p.voskanyan@nbe.am

B crathe maH cpaBHUTENBHBIA aHAN3 JIMHBI PaHHUX M TO3IHUX Tpaxew] JOMUHUPYIO-
[IMX OJHOBO3PACTHHIX NIEPEBHEB COCHBI OOBIKHOBEHHOW. Y CTaHOBIICHO, YTO IUISI Tpaxeun oBe-
HWIBHOH JIpEBECHHBI XapaKTEpHbl 3HAUUTENbHBIC PA3IUUYUs B JJIMHE, NMPUYEM PasHHULA MEXIy
auMu gocruraia 400 %, B To BpeMst Kak B 30HE 3pEJIOi APEBECHHBI JJIMHA KaK PAaHHUX, TaK U
MO3/IHUX TPaxeu] CTabMIH3UPYETCsl, AEMOHCTPUPYs HeGoubine Konebanus (B npenenax 30%),
YTO ITO3BOJISIET HCIHOJB30BATh IOTYYSHHBIE PE3YJIbTAaThl AT OLIEHKH JIECOTUIIOJIOTHIECKHX BapHa-
nuii. [Tokazano, 4To HanOosee JIMHHBIC TPaXeHIbl OKA3alIUCh Y COCHSIKA KUCIUYHOTO, Hanbojee
KOpOTKHE — y c(h)arHOBOT0; COCHSIK BEPECKOBBII HMeN MPOMEXYTOYHbIe pe3yapTaTbl. OG0CHOBaHa
MBICJIb O CyIJ.[eCTBeHHOCTI/I pa3J’lH'—lHﬁ Me>1<11y 3HAYCHUAMU JJIMHBI Tpaxeua B 30HEC 3pen01?'1 ApeBE-
CHHBI MOJICJIBHBIX JIEPEBbEB 3-X MPOOHBIX TUIOIIA/ICH.

Cocha 006bIKHOGEHHAS — paHHUe MPaxeuovl — NO30HUe MPaxeuovl — OTUHA MPAXeuo —
MUN 1eca — 108eHUIbHAS OPEEECUHA — 3Deast OPesecund

nnyuénid UepYujwgywsd £ wdnn «unynpwlwl undh» nGuwyh Jhungu twinheh dwntkph
Jwn W np tnpwhubhnutph Gpywpnienilutph hwdbdwwnwywu yepinwéneniun:

Swjinuh E, np Gphunwuwnn puwthwiinh wnpwpuGhnutpp puncpwapynid BU - Gpywpniejwu
qquwih wmwppGpnienllltnny, h nGw, Upwlg dhele tnwpptpnueintup hwutp £ 400 %-h, Uhugntn hwuntu
puwthwyinh gnuned W Juin, W nw inpwiuhnubph Gpywpniginiutpp ugntuwunwd BU° gnyg twiny thngpp
inwwnwuntdubn (30 %-h uwhdwluGpned), hugn hbwpwynpnienitt £ twihu unwgdwé  wpnyncuputplu
oguwgnndtint'  wlnwneh inhwwpwlwywl inwnwuntdubpp quwhwngine hwdwp: Snyg £ wndbl, np
wdtlwEnpywn wpwhubhnutpp hwynwptpytp U unéne prYwrYnynwiht. wuwnwened, wdtUwywpép'
udwaguntdwiht wlwnwnened, huy undnt hwywdnpguwihtu wuwnwnl nlutgt) £ dhgwlyjwy wpnnluputn:

Rhduwynpywé £ wnpwpubhnubph Gpywnpnepyniuubph Jhele 3 UdnwwjhU  thnpdwnwwntph
dnnbiwhu swntph' qun puwthwjnh gnnncd qquith twppbpneenlllbph qunwithwpp:

Unsh unynpwluwl — dwn wpwhubhnlbn L n inpwpubhnlbn — wnpwpubhnh Epluwpnieinit —
wlwnwnh wnhw —tppunwuwnn puwthwyn — hwunti puwthwyn

The article provides a comparative analysis of the lengths of early and late tracheids of
dominant coeval Scots pine trees. It has been established that tracheids of juvenile wood are
characterized by significant differences in length and the difference between them reached 400%,
while in the zone of mature wood, the length of both early and late tracheids stabilizes,
demonstrating small fluctuations (in within 10%). That makes it possible to use the obtained
results to assess forest typological variations. It was shown that the longest tracheids were found
in sorrel pine forests, and the shortest — in sphagnum; ericetal pine forests showed intermediate
results. The idea of significant differences between the lengths of tracheids in the zone of mature
wood of model trees of 3 trial plots is substantiated.

Scots pine — early tracheids — late tracheids — tracheid length — forest type —
juvenile wood — mature wood
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W3MEHUYMBOCTb JUTMHBI TPAXEN]T COCHbI OBBIKHOBEHHOH B 3ABUICUMOCTH OT JIECOTHTIOJIOTMUECKUX YCJIOBUI

Tpaxenzpl — 3TO OYEHb Y3KHE BOJIOKHOBH/IHBIE KJIETKH, JIUILICHHBIE TIep(oparui,
MPOTSHKEHHOCTh KOTOpBIX B 100 pa3 m maxe Oosee MpeBHIMIACT MX IOMEPEYHBIE pa3-
Mepbl. OHu 3anumaroT B oOmieit macce 90-95 % oObema JpeBecCHHBI XBOWHBIX U SIB-
JISIOTCSI CPEAOTOYMEM MHOTHX BaXHEHIIMX IUArHOCTHYECKUX NPHU3HAKOB, JISKAIINX B
OCHOBE 0OTaHMYECKMX XapaKTEpUCTUK. B mpezenax 0JHOTO rOAWYHOTO CJIOS TPaXeHJIbl
paHHEeH U Mo3[Hel IPeBeCHHbl CUIIBHO OTJIMYArOTCs Apyr ot japyra. Crernuduka BHel-
HUX OYCPTAaHWHA Tpaxeua W OCOOCHHOCTH HMX pa3MEIIeHHs B KOMIUIEKCE TKaHEH, coc-
TaBJIOIUX KCWJIEMY (HampuMep, UCKPUBJIEHHE IO JJIMHE B MECTaxX KOHTAKTOB C IIO-
pamM# CMEXHBIX BOJIOKOH M CEPIICBUHHBIX JIydel), JeNaloT HEBO3MOXHBIM HCIIONB30-
BaHUE MPOJONBHBIX CPE30B JPEBECHHBI I ONpEIETIeHUs AIMHBI KJIETOK 3TOTO THUIIA,
YTO IpeAoIpeaesieT He0OX0IMMOCTh Marlepalliy APEBECUHBL.

MHOTrOYHCIEHHBIMU UCCIEI0BAaHUSMU YCTAHOBIJIEHO, UTO JUIMHA TPaXeHJ 3aBUCUT
OT LIEJIOTO Psiia IPUYHH, CPEIH KOTOPBIX:

1) monosxeHue 1Mo paguycy CTBOJA (BapHAIMH [UIMHBI B HAIIPABIICHUH OT CEpALIe-
BUHBI K KOope) [4,8];

2) TIONIOXKEHHE TI0 BEPTHKAIBFHON OCH CTBOJIA (M3MEHEHHWE IUTMHBI IO BBICOTE Jie-
peBa — OT KOMJIS K KpoHe) [2,5];

3) moJsoKeHne HeMmoCPEICTBEHHO B CaMOM T'OJIMYHOM ci10€ (M3MEHEHUS JUIMHBI OT
paHHel ApeBecuHBI K Mo3aHel) [6,9].

B TO Xe camoe BpeMms BIMSHHE JKOJIOTHYECKHX (PAaKTOPOB €Ile HEIOCTaTOYHO
H3Y4eHO, HECMOTPS Ha TO, YTO ATO MMEEeT IMPaKTHUECKOe 3HaYCHUE AJIs1 HOHUMAaHUs Ipo-
IIECCOB aJanTallii W BHYTPUBHUOBOM peakilnyi Ha BO3ICHCTBUE BHENTHEH cpenpl. K Hac-
TOSIIIEMY BPEMEHHM OTEYECTBEHHBIMH M 3apyOS)KHBIMH YYEHBIMH OOHapyKeHa He3Ha-
YUTEIbHAS IOJIOKUTETbHAS KOPPESIIUs MEXIy UIMHOW Tpaxewn M TeorpapruecKon
HUPOTOI MecTa mpouspacTanus [13], a Tarke 0Ka3aH (akT yMEHBIICHHs AJIWHBI Tpa-
XEHJ ¢ yBEIHMUYEHHEM BBICOTHI Haj ypoBHeM Mops [10] u cTemeHp0 aHTPOMOTEHHOTO
BozzaericTBus [11]. Mel momaraem, 9To Ha CETOIHALIHWA JEHb MPEICTaBIACT MpaK-
TUYECKUN WHTEpeC MPOaHAIU3UPOBATh, KAKUE OCOOCHHOCTH U3MEHEHUS AJIHHBI TPaxeusa
MOTYT OBITH CBSI3aHBI C JIGCOTHUIIOJIOTHYECKUMHU YCIOBHAMH MECTOIIPOM3PACTAHUS, UTO
SIBJIICTCSI €Il HE IO KOHIIA U3yYCHHOW MPEeIMETHOM 001aCThIO.

Henb paboOTBl — M3YYUTh M3MEHYMBOCTH JJIUHBI PAHHUX U IMO3JHHUX TPaxeua B
KOHTPACTHBIX THIIAX Jieca.

Mamepuan u memoouka. B xadecTBe oObekTa HCclemoBaHHs OblIa BBIOpaHa COCHA
obbikHOBeHHast (Pinus sylvestris L.) kak BHA-3BPHUTOIN C OYCHb IIMPOKUM apeajoM, Kak reorpa-
(HYIECKUM, TaK U SKOJTOTHIECKUM.

OTtOop 00pasioB A1 HccienoBanus mnpoussomuics B 2022 roay B 3-X Tumax Jeca (B
Hanbojee THIMYHON YacTH APEBOCTOsI): B COCHSIKE BEPECKOBOM (O€IHBIE CyXHE MOYBBHI), COCHSKE
KHCIMYHOM (OOTaTble IOYBBI ONTHMAJILHOTO YBIAQKHEHHS) M COCHSKE C(AarHOBOM (BEPXOBEHIE
60J10Ta) Ha TEPPUTOPHUHU TOCYAAPCTBEHHOTO NPUPOAOOXPAHHOTO yupexeHus «bepesnHckuit 6uo-
cepHBIil 3a0BeAHUK». PamknpoBaHre HACAXKICHUH B OCIX BIAKHOCTH M OOraTCTBa ITOYBHI a30-
TOM BBIIIOJIHEHO C HCIIOJb30BaHUEM HHIMKAIMOHHBIX IIKan OjuieHOepra (10 >KMBOMY Halod-
BEHHOMY ITOKPOBY).

C menpio TMONY4YEHUS] CTAaTHCTHYECKH OOOCHOBAaHHOTO MaTepHana W3MEPeHWH IITHHBI
TpaxeuJ B KaxaoM Ture jeca ¢ 20-TH MOIENbHBIX JiepeBbeB (0co00e BHUMaHUE YACISUIOCh MX
CXOIICTBY MEXy cO0OH MO TaKCAIIMOHHBIM MIOKA3aTeNsIM, BO3PACT JEPEBbEB COCTaBUI OT 94 1o 98
JIeT) Ha YpOBHE, cooTBeTcTBYIomEeM 10% BBICOTHI CTBOJIA OT MOBEPXHOCTH MOYBEI, OTOMPAIIOCH 10
2 OypoBbIX KepHa. Bce nepeBbsi, 0TOOpaHHBIE B KaueCTBE MOJEIBHBIX, MPOBEPSUINCH HA OTCYTCTBHE
TIOBPEX/ICHUH HACEKOMBIMH U IPYTHX IIOPOKOB, KOTOPHIE MOINM OBI IOBJIMSTH HA PE3yIbTaThI
HCCIIEIOBAHMSL.

KpaTkas xapakTepucTHKa HCCIEIOBAHHBIX IPEBOCTOEB COCHBI OObIKHOBeHHOW Ha BIIIT
nmpuBeneHa B Tadu. 1.
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Ta6muua 1. Hekoropsie TakcaioHHbIe mokasarenu (M,xm,)

o | leemecso | Tunaeca | PO ]I T T | pemeoron | o
1 Jlomxepuiikoe | COCHsIK BepeckoBblii |  28,0+0,9 20,1£0,7 | A2 10C+b 1

2 Bepesunckoe | cocHsk kucnuuHblii | 40,5+1,4 34,0+1,2 Cc2 10C+E, b |

3 JlomKepHLKoe | COCHSK c(harHOBBIH 13,5+0,6 12,7+0,4 A5 10C V6

Ipumeuanue: My — cpennee aprpMeTHIECKOe 3HAUCHHE; My — OIIHOKa cpeaHero; TYM — Tun ycnoBuii
MECTOIIPOU3PACTAHHUS.

Maueparuro apeBecussl (1o 10 mepBBIX TOAUYHBIX KOJIEI, Pa3/IeJIEHHBIX Ha PaHHIOI U
TIO3/THIOIO 30HBI, CYUTAst OT KOPHI M OT CepAIeBUHBI) poBoammy 1o Meroxy Franklin G. L. [7], uto
MO3BOJIMIIO TIONY4UTh MaTepHan Uil H3MEPEHMH C MaKCHMaJbHBIM COJAEpKaHHEM HEIo-
BPEXICHHBIX Tpaxensa (COXpaHEeHHEe BCEX TPaxeH] HEBO3MOXHO H3-3a TOTO, YTO 3HAUUTEIbHAS UX
YacTh OKa3bIBAeTCSl PAacCEUCHHOH elle NMpH BhIAEIeHHH oOpasua). M3 momydeHHOH cycneH3uu
TOTOBUJIMCh MMKpOIPENapaTsl MalepPUPOBAHHON OPEBECHHBI I IOCIEAYIOIIMX H3MEpEeHuil.
Junny Tpaxenn (o 50 paHHUX M IO3IHHX C Ka)XIOTO JepeBa) U3MEPSIIH C1ocoOOM, ONMMCaHHOM B
pa6ore Taylor F.W. [14].

Cratuctuyeckass 00pabOTKa MaTEpHaliOB HCCIENOBAHUS OCYIIECTBIUIACH METOIAMHU
BapHAIIOHHOW CTATUCTUKH C MCITOJh30BaHHEM CTATHCTHUCCKHX mMakeToB Microsoft Excel v.10.0 u
SPSS v.22.0. [IpuMeHsIICh METOIBI CTATUCTUYECKOTO aHAIN3a UL CPABHEHUS 2-X M HECKOJIIBKUX
BBIOOPOK MEXAY CO00i — OIleHKa ¢ moMollbio t-kputepus CThIOZCHTa U OJHO(PAKTOPHOIO JHC-
nepcroHHOro anainm3a ANOVA, napHBIi perpecCHOHHBINA aHaIN3.

Pezynomamut u oocyryucoenue. llepen npoBeeHHEM CPAaBHUTEIHHOTO aHAIM3a
IpoBepsT HopMasbHOCTh pactpenenenust (W-rect Lanmpo-Yuka, rpaduyecknii ana-
JU3 TaHHBIX). B pesynpTare 11 Bcex MccieIOBaHHBIX mapamerpos p > 0,05, T.e. aHa-
JIU3UPYEMBIE pacIpeelleHUs] paClieHUBAINCh KaKk HopMaibHble. [IprMep rucrorpaMmsl
pacupelelIeHus] 3HaYCHU NPU3HAKa U 05KUJAAeMOM HOPMAJIbHOW KPUBOM IIPEJCTaBJICH
Ha puc. 1.

Histogram: cocra sepecrossti_PT_31

Shapiro-Wilk|[W=,99811, p=37408
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Pucynok 1. 'ucrorpamma pacnpeneneHus paHHHX TPaxeua Mo AJIUHE B 3peioi
JPEBECHHE COCHSKA BEPECKOBOTO.

PaccunTtannble cpeHue 3HaUEHUsI IMHBI pAHHUX U MO3JJHUX TPaXeua B 30HE I0Be-
HWJIBHOW M 3peNioil ApeBECHHBI OTACIBHO IS Kax10i u3 3-X uccnenosanusix BIIIT npen-
CTaBJICHBI B Ta01I. 2.
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Ta6ymmna 2. CpaBHEeHHE JIJIMH PaHHUX U MO3IHUX TPAXCH]] B TOAUYHBIX CIOSX FOBEHUIBHOU U
3peoii IPEBECUHBI B 3aBUCHMOCTH OT YCIIOBHI IIPOM3PACTAHHS
Hccite- ANOVA
nigzida]:fp, BIIT|  Mx Min Max b 3nau. F | p-value Cf]a;l}:;l:(a p-value
MKM

1 114796 | 810,49 |1432,55| 162,78

1119180 2 |2102,48| 1636,23 |2655,42| 288,89 | 217,55 <0,00 8,17 0,001
3 819,89 630,86 |1136,49| 111,76
1 352,00 250,80 520,77 | 60,48

T FO O 2 420,15 315,82 557,08 | 65,03 32,48 <0,00 4,61 0,014
3 285,55 251,13 353,82 | 21,90
1 1134,15| 985,51 |[1228,71| 54,51

P 31 2 1142,38 | 973,71 |1275,72| 74,44 | 771,23 <0,00 4,45 0,016
3 540,48 490,30 602,05 | 27,49
1 413,17 396,65 435,70 | 10,75

T 3/ 2 474,78 446,27 494,91 | 13,95 | 146268 <0,00 4,25 0,019
3 290,30 275,45 298,93 7,18

IIpumeuanue Kk TadMIe: XXUPHEIM MIPUGTOM BEIIEIEHB! ocToBepHbIe pasmmyns; 11IPJ] 10/ —
LIMpHHA PaHHEH JpeBeCHHbl B FOJMYHOM CIIO€ B 30HE I0BeHMIbHOH npesecunsl; LTI FOM —
LIMPUHA MO3JHEN JPEBECHHBI B TOJAMYHOM CJIO€ B 30HE OBeHWIbHOW apesecuusl; P/ 31 —
[IMpHHA PaHHEH NPEeBEeCHHBI B TOAUYHOM CIIoe B 30He 3penoit apesecunsl; LTI/ 3/1 — mmpuHa
MO3IHEN IPEeBEeCHHbI B FOAMYHOM CJIO€ B 30HE 3peNnol ApeBecHHbI, Mx — cpenHee apupmeT-
geckoe 3Ha4deHne; Min — MmuanManbsHOe 3Hadenune; Max — makcumanbsHoe 3Hauenune; SD — cpen-
HEKBaJpaTUYHOE OTKIOHEHHUE.

[Noy4eHHBIE Pe3yJIbTaThl COTJACYIOTCS C PaHEe MPOBEACHHBIM HCCIICIOBAHUEM
[0 M3YYCHHUIO BIMSHHS YCIOBHI MPOU3PACTAHMUS HA PAIHAIbHBIN IPHPOCT COCHBI OOBIK-
noBeHHoi#t (Pinus sylvestris L.) [1].

Puc. 2.

Momens: ¥ =0.767x +1573.3

R2=0.1694
g 200 r=03
] 2200 - p=0.0002
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] it » Y
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ET 400 -
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= &
g 1200 -
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H 1000 . : . : . ‘ .
200 250 300 350 400 450 500 550
CpedHAA MHPHHA nﬂ};l“eﬁ ApeEeCHHEL] B TOQHTHOM C10€ B 20He lp&'lﬂﬁ
ApeEBeCHHBL MKM

3aBUCUMOCTH HINPUHBI H03Z[Heﬁ JAPCBECUHBI B TOAUYHOM CJIO€ B 30HC 3peJ10171
JAPEBECUHBI OT NJIMHBI TPAXEU

Jns ycraHOBIIEHHMS Hajdu4yusi BO3MOXHBIX 3aBUCUMOCTEH MEXAY UMIHPUHOU
paHHEeN/To3/1HeH TpeBeCHHBI M [UIMHOU Tpaxeua ObLT MPOBEICH NapHBIA PErpecCHOHHBIN
aHaJu3, 10 pe3ynbTaTaM KOTOPOTO JOCTOBEPHBIE B3aUMOCBSI3H BBISBICHBI TOJIBKO MEX-

1y IUUPUHON

HOB)IHCI\/’I JAPEBCCUHBI B TOAUYHOM CJIOC B 30HC 3penoi/'1 JAPCBECUHBI U JJIN-

HOW mo3HUX Tpaxenn. IlapaMeTpsl ypaBHEHUs JIMHEHHOH perpeccu, alnmpoKCuMHUpye-
MbI€ JITHEWHBIMH YPaBHEHHUSMH BUZA Y = a + bX, ONKCHIBaKOIIe 3aKOHOMEPHOCTh MEX-
Iy HCCIIEAYEMBIMH TTapaMeTpaMH, IIPUBEICHBI HA PHC. 2.
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Kax M0>kHO BUIETh U3 pUC. 2 B pacCMaTpUBAaEMOM CIIy4dae CYIIECTBYET Mpsmasd,
cpenusist KoppensuonHas cBs3b (I = 0.5; p = 0.0002).

Taxkum 00pazoM, O pe3yiIbTaTaM NMPOBEACHHBIX UCCIEAOBaHNH YCTaHOBIICHA CY-
trectBeHHOCTH pasmuyuii (P <0.001) Mex 1y 3HAUCHUSIMU [UTHHBI PAaHHHUX M MO3IHUX Tpa-
XEUJ B 30HE 3PEJIOH APEBECHHBI MOJEIBHBIX AEPEBHEB 3-X MPOOHBIX IUIOMIANCH, 3aJ10-
JKCHHBIX B KOHTPACTHBIX TUMAX JIECA, YTO MO3BOJISIET UCIIOJIb30BaTh JaHHBIE MapaMeTPhl
B KOMIIJIEKCE C JPYTUMH U3MEPSEMBIMU CTPYKTYPHBIMH JJIEMEHTAMHU TPaxeun A yc-
TAHOBJICHHS YCJIOBHH NPOM3pacTaHusi COCHbI OOBIKHOBEHHOW Ha TeppuTopuu bemapycu.
IIpu 3TOM MOXXHO MPEIION0KHUTh, YTO MPHUYMHON UX CTaOMIBHOCTH B IpelesiaX OJHON
IIPOOHOH IO ABISIETCS TeHETHYecKast OJIM30CTh 0COOEH, MPOU3PaCTAIONINX SANHON
rpynmnoil. C apyroif cTOpoHBI, OIU30CTh MHIAMBUAYaTbHON T€HETHYECKOH OpraHu3allui
0co0e# 1Mo TaHHOMY MPU3HAKy BHYTPH IOMYISIIHHA MOXET OOBSCHATHCSI OTHOCUTEIBHON
CTaOMIIBHOCTBIO (JaKTOPOB BHEIIHEH cpenbl. B nanbHeimeM npeacTaBisieT npakTuiec-
KM MHTEpEC MPOaHAIN3UPOBATh, KAKHE OCOOEHHOCTH M3MEHEHUs JUIMHBI TPaxeua Mo-
I'yT OBITH CBS3aHBI C PA3INYUSAMH B reorpaduyecKoM MOJIOKEHNH TP BKIIIOUYCHUHN B UC-
Clle/IOBaHME IIGHOTHYECKH OYEeHb ONM3KMX (TMPHHAIIEKAUIMX K OJHOM TpyIle THUIOB
Jieca) APEBOCTOEB M3 PA3HBIX PETMOHOB bemapycH, 4T0 MO3BOJIMT OLEHUTH POJIb HKOJIO-
rudyeckoro akropa ¢ aByx nmozunuii. Kpome toro, xorenoch Obl OTMETUTB, YTO HOJY-
YEHHBIC PE3yIbTaThl MOTYT OBITh HCIIOJIB30BAaHBI PH MPOBEICHUH CyNeOHBIX OOTaHU-
YECKUX IKCIIEPTHU3, IIOCKOJIbKY B HACTOSIEE BPEMs TJIaBHBIM JUISl TIOBBIICHHUS d(dek-
TUBHOCTH CyJeOHO-3KCHEPTHBIX HCCIEJOBAHMH INPEICTABIACTCS HE BBIABICHHE BCE
00JIBIIIETO KOJMYECTBA TAKCOHOMHYECKHUX NTPU3HAKOB, 3 UMEHHO YCTaHOBIJICHHE 0COOEH-
HOCTEH, BBICTYIAIOMINX B KAUECTBE MACHTUPHUINPYIOIINX.
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NwunwlUwuppdt] U gnwiwpuwiht -nwnhnwnhynipjwt W *Sr (T,,=28,6 wwnp), *’Cs
(T12=30,1 wwnh) ytpwhuyynn wkhuilwéhu nwnhnuncyhnubph (ML) Ynnwydwl wnwudUwhwn-
yncpynlllpp npn gbnwaqupn Swnwwnbuwyubph wuyhubph (Undnpw Gwwnuwywu, YELuwdwn
wplbywl, Unth  uwnwiwp, hwéwpbuh  wplbywl, pnup Yynywuywl) wnGplluGpnud  3pn-
pnwnuhlwih wpnpEUuGph huunhwnnunh nwpwéenid R3Mh), Rwjwywu UEY-h (RUEY) 30 yJ
2wnwynny gnwnh) W Yhihgwuh wuwnwnwihu thnpdwywjwuncd (AUOY): Mwnqyb £, np dwwnuwywl
undbnpwjh, wplbywu YeUuwdwnh wnuyhubph nbpllubpp gnudwpwiht B - Rwnhnwyunhynipjwdp
3Nh-h nwpwéepnd gbipwquugt] U Wunwnwiwn unéne, huy AWOY-nLd® wplbywl hwéwnpBunt,
Unywujw  pnfunt  Unyuwwnhw  opjtywnlbphu:  Nuwinh, 3wjwuwnwl  Uepdnudywd  gbnwqupn
[wilwwntpl Swwynuwywl undnpwl L hywnbpl wplbpwlu Yeluwsdwnp' npwbu NU-h plwlywl
yncinwyhgubp, wnwewpyynd £ Yhpwneb] Ywlws phUwpwpniejwl Jbe' wnipwyubph,  Yuiliwg
gnwnhubph W wUwnwnelbph  unbnédwl  hwdwp: 2w Ynubbw  Yuplenp plwwwhwwlwywlu
Lpwlwynipniu:

Qbnwqupnn dwn — inbluliwdhl NU - gnidwpuyhl S-nwnpnwlnpynipynit — 3Mb — WY

UccnenoBanuch  OCOOCHHOCTH — HAKOIUICHHMS  CYMMapHOH — [B-paJHOakTUBHOCTH ¥ KOHTPOIHPYEMBIX
TeXHOr€HHBIX pagnonykinuaos (PH): Ogr (T12=28,6 Tona) u Bics (T12=30,1 rozma) B IHUCTBSIX CAXKCHIIEB PsiIa
JIEKOPATHBHBIX JIepeBLEB (codopa SMOHCKas, Tysi BOCTOYHAS, KATIAPHC BEYHO3EIEHbIN, Tpad BOCTOYHBIH, OYK
Kaékaszckuil) B oKpecTHocTsX Mucruryra npobiem ruapononuku (UIIT) (3oHa Apmsuckoit ADC (AADC)
pamuycom 30 kM) u JunmwxaHckoid ecHod onbITHOM ctanuuu (JJIOC). BBISICHUIIOCH, YTO TUCThS CaXKCHIIEB
cO(OpHI SMOHCKON U TyH BOCTOYHOM, MO CyMMapHO! B-pajMiOaKTHBHOCTH, TIPEBOCXOIIIN JIUCThs KUIIAPUCA
BeuHo3eneHoro B okpectHocTsx UIITT, a B IJIOC — aHanoruuHble 00BbEKTHl BOCTOYHOI'O Ipada U KABKA3CKOro
Oyka. [ToaTOMY, HHTPOAYIIMPOBAHHBIC B APMEHHH IEKOPATHBHBIC MIMPOKOIUCTBEHHAs codopa SIIOHCKAS U
XBOMHAsi Tysl BOCTOYHAs, KaK €CTECTBCHHbIe Hakomutenu PH, pexoMeHIyercss NMpHMEHSATh B 3€JICHOM
CTPOMTENBCTBE IS CO3JAHUSI CKBEPOB, 3ENCHBIX 30H H JIECOB. JTO OyAeT MMETh Ba)KHOE J3KOJIOTHIECKOE
3HAYEHHE.

Hexopamusnoe oepego — mexnozennvie PH — cymmapnas f-paouoakmugnocms —
urr- jjjyioc
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The specificities of the accumulation of the gross B-radioactivity and the controlled technogenic
radionuclides (RN) ®Sr (T.,=28.6 years) and **Cs (T,=30.1 years) in leaves of several decorative tree
saplings (sophora japonica, biota orientalis, cupressus sempervirens, fagus orientalis and carpinus caucasus)
were studied in area of Institute of Hydroponics Problems (IHP) (zone of Armenian Nuclear Power Plant
(ANPP) with radius of 30 km) and in Dilijan forest experimental station (DFES). It was revealed that the
leaves of the saplings of sophora japonica and biota orientalis prevailed in gross B-radioactivity those of
cupressus sempervirens in area of IHP and of fagus orientalis and carpinus caucasus in DFES. Therefore,
decorative broad-leaved sophora japonica and conifer biota orientalis that were introduced into Armenia are
suggested to be used in green building as natural accumulators of RN to create parks, green zones and forests.
It may have important ecological value.

Decorative tree — technogenic RN — gross f-radioactivity — IHP- DFES

Swjinup £, np wuwnwnp onwjhtu wjwqwup dwenpnid E thnpnig, pnitbwygnn qugbphg,
Swup JGunwnutnhg, nwnhnuntyihnutbphg (NL): Wunwnwiht YeluwhwdwybgnieintuluGpp
ntph Eynhwdwywpgbph hwdtdwwn Ynnwyned U wybih U6 pwiuwyny NL: Cun npnud
1 nwpyw pupwgenid 1 hw wuwnwep, juwhgwé Swnwinbuwyhg, Yunnn £ onhg htnwgub
JhUsle 50-70 i nwnhnwywnhy thnph: WuhUpl' wlwnwneh Eynnghwywl wdtUwywnplnp
Lwlwynieintuu wyl £, np yGpghuu YEuuwGpypwehdhwywu wpgbie £ yeuuninpnnud NL-
h wnwpwédwlu b nGnupwpddwlu hwdwn: 3wjwuinwund  wunwnUbpp Yugdnud G
wnwpwéeh punwdtup Jnuin 11,2 %-p Ywd 334,71 hwq hw: Wugwé nunph depghu W 21-pn
nwph uygphtu 33-nd pnuyywéd nunbuwywl b plwwwhywlwlywu sqguuwdwdtpp hwu-
gqbgnhU plwywl wwpwpubph wuhunhBU ogunwagnpddwl: Ypw hGnlewlpny wuwmwnlbph
JwybpGup gquihnpBu LJwqgbg: Iwjwuwnwup ywwnywunid £ gnp Yihdw nctubgnn Gpyputph
rUhU, npintn wluwnwnutph hupUwyGpwywugudwu huwpwynpnieniup dSwipwhtn guén £
[1, 4, 6, 8, 10-18]: NLunh, winndwywjwl ntubgnn Iwjwutnwuh Cujywywl UEY-p ARUEY/
nbnuywyqwé £ Upwpwinjwl nupnned, 2whwgnpdytp £ 1976-1989prE., Ytpwpwhw-
gnnpéytl £ 1995pr.) hwdwn wnwelUwhtpe fulunhputnp GU wluwnwnUtnh, jwlws gnnputph,
wnLpwyutph ypwywugunwdp W punjwjuncdp:

Swpyh wrltiny ybpp Updwédp' swnwnbuwyutbnh' ML Ynenwytine nllwynieginiup
gquwhwuwtint  Uwwwnwyny Jp  Ynnuhg nwunwuwuppdtp G gnudwpwihu - B-nw-
nhnwywnhynipwl W Yspwhulynn wbbwshu NU-ht °Sr (11,=28,6 wwph), °’Cs
(T12=30,1 twph) Yncinwydwl wnwldUwhwwnynientutpp IMh-h tnwpwéeph W “Yhihgwuh
wuwnwnwiht thnpéwywjwup (APY) ulbnwinényp - pnyu, hnn-pnyu Eynhwdwywp-
gtpnd: Uw nluh gnpdbwywu Wpwlwynipyniu, pwuh np nwnhnEyninghwwbu wnwybg
Uwwuwnwynp, AL Yninwynn Swnwwnbuwyutnph Yhpwnndp Ywws 2huwnpwnniejwl Ute
UnllELw plwwwhwywlwywu Yuwnlenp Lywuwynieiniu:

Unipp W dEpnn: Gnwgnunnipntllbpl hpwywuwgyt) GU 2018-202 1pR. 3Mh-h tnwpwédpnid
L AWPY-nd: INh-hu gnuynd £ Upwpwinjwl nupnnd® éndh dwybplnyehg unin 850-900 U
pwpapnijwl Ynw, 2nswwywinywsd £ hwpwy-wpldniinghg W hwpwyhg' UGS W dnpp Upwpwiwnutpny,
hjntuhu-wplednuinghg' Upwquwé (Grny W hjincuhu-wplitiehg' Nepgh W Sbnwdw (Gnuwpnpwutpny:

Swpy E UG, np wyn nwpwéwynpowlnid Yihdwl fuhun gwdwpwihu E, mwpBywu Jhghu
stpUwutnhdwlp 11,0-11,8°C t, hwpwpbpwlwl funbwdntniup’ 40 %, wnknnLdutph nwptlwl Uhehu
gnidwpp' 200-300 Ju: 3Mh-h pppwlw hnntpp Yhuwwlwwwwnwhu Gu, gpngh, npnd  hnwdnup
Jwaqutp £ 1,5-2,5 %, hwpnun £ $nudnpny W Ywihnwdny: Inntpp nengyt) GU wpnGguwu gpny:
AWoY-p gunuynd £ ényh dwybplnyehg 1400-1500 J pwpépnigjwu ypw: Swpblwl Jhghu
sEpUwunhéwlp 8,1°C E, nbnnilbph pwliwlp nwpbiul Yuqunud £ 660-750 du: MWdY-h wib-
wnwnwjhu nwpguwanuyu hnnGph yGphu hnphgnunwd hnwdneup ugqunud £ 9,0-9,3 %, wyn hnntpp
hwpniunn 6U Yuihnudnyg, wnpwwn BU wgnunyd W dnudnpny [3, 5]: Ipnpnunuhywynd dwntph
inuyhubpp utnigyt GU Q.U. Ywyejwuh Ynndhg wnwwnyywé ubunwiniényeny (wn. 1), [7]:
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Ungniuwy 1. Q.U Ywypjwuh wnwownywé ubunwpuwn (nudnyeh Yuqdp [7]

Ulinwwnwnptnph pwlwynieniup, g/d’ sphlu JdbgGunwghwih MEgGunwwnhy  Munwpbpniejwu
uyhapp, wi6h 2ngull, 2ngwl, hnijhu-
wwnhi-dwjhu  Jwjhu-hnituhu hnywGUptn

N-80-200 80 175 200
Ugnunwpryuwywu Ywihnid, KNO; 580 580 580
Ugnunwpryuwywu wdnuhnd, NHsNO; - 170 170
SéUpwrerywywl wunuhnid, (NH4),SO4 - 175 175
Uhquiujnie (Yuppndhn), CO(NH,), - - 56
P-45-65 45 65 65
Dnudnpwywl prnL (nkuuhywyw), H3PO4 170 250 250
K- 310-350 310 310 350
Ywihnwdh untpdwin, K;SO, 170 170 170
S$-100-150 100 150 150
Ca-150 150 150 150
Ywighntuh untpdwn, CaSO4 2H,0 640 640 640
Mg- 30-50 30 40 50
Uwaqutghnidh unipdwn, MgSO, 7H,0 300 400 500

UhUpnuwinntn, a/d” onhu

Snywr pinpwjhu, FeCly 6H,0 Ywd d6upwerywihU Fey(S04);.9H,0-5-10

PnpwpepenL inGhulhywywl, H;BO; - 2-3

Uwlgqwlwpprywywu Ywihnid, KMnO, wd s6Upwrrdwlwl Jwlgwl, MnSO44H,0 -1-2
8huyh pinphn, ZnCl, Ywu ghuyh unpdwn ZnSO, 7H,0 . 0,4-0,8

G6dpwrerywywl wnhus, CuSO,45H,0 -0,2

Lwuwnnhnwdh Unthpnwwn, Na;Mo040,2

Unpwiwnh pinphn, CoCly 6H,0 YwU wgnunwppyuwywl Ynpwiwn, Co(NOs), 6 H,0- 0,1
Yuwihnwh jnnpn, KI-0,2-1,0

Ulunwincényreh wwwnpwundwl hwdwp npwtu Glughu gnip yhpwnytp £ wpnbguwu enp,
huy npwbu |gwunLe’ Uwhuopng KMnO4-h 0,05 %-wung [niénieny whinwhwujws, 3-15 JU inpw-
dwagény dwulhyubp niubgnn guewnp, hpwphuwiht fuwpwdp W npwlg fuwnunepnp (1:1, pun
Swyuwih): 3Gwnwagnnincejntutph hwdwn thnpdwudnuep BU gbpgdty 3Mb-h 2ppww tnwnpwéeh,
AUPY-h 0-30 ud hwuwnipjwdp hnnuwptipntphg, gbnwquwnpn dwetph Rwjwuwnwl uGpdnsyws®
undnpw dwuynuwlwu® Styphnolobium japonicum L., Ungh dnwnwiwn UY.1), uuwswn wplbywu’
Thuja orientalis, Endl., (UY.2), wpnphgtlU' Cupressus sempervirens L. hwéwnptUph wplbywl' Fagus
orientalis L., pnfuh UYnywujwl' Carpinus caucasica L.) wnuyhutph wbpllubphg: 2huwuwnwuncd,
Bwwnuhwjnd W YUnpGwjnud undnpwl hwdwnynid £ pnidhs unipp dwin: dwwnbwywl undnpwu
hwjuinuh E npwtu yhinwdht P fudphU ywwnywunn nncinplu $pwynunih unwgdwl wnpjnip: Undnpwl
Eyninghwwtu Yuynit® Gpupwnwnhdwgynil, ququnhdwgyniu W gnunwnhdwgyniu swn £ [15]: Lngh
Uunwnwiwnp nwnwédywsd £ dnpp Uuhwynid, 3jncuhuwihu bpwuned, Upbnt W Yhwpnu Ynghubpnid:
RQwjwunnwu £ uGpdndywé Uh pwuh hwqwpwdjwy upwUhg wnwg: IwdwpbtUuh  wplGywup
nwpwéywsd £ ungywuncd,  Uhphwynud, Pwiwljwl pbpwyngnid, phuncd, ®dnpn Wuhwjnid,
3jnLuhuwihu bpwunwd: UG hwupwwtwunnigntuncd hwunhwnid £ dhwju hincuhuwnllGywu 2pgwlilGph
wuwwnubpnud, Jhghu W dGphu  [GnUwhUu  gnwhubpnud, 6ndh  Jwytplnypehg 800-2200 U
pwnapntejntultnh ypw: Auwthwjwnp 2wwn wpdtpwynp E, swihwquwug wdnip: Uplbywl YEuuwswnp
swihwquwlg pwnép B quwhwwnynd  gbnuqupn wwpunbquagnpénipjwl  puwgwdwnened:  Lpw
wutnUwwnbpllGpp W Swjpwynutpp ywpnilwynwd GU 0,4-1,0 % Yuwddnpwih pnypny Grbpwnin W
dhuinnughnutn: Unyywujwl pnfupt wénwd £ Y\phuncd, Wuhwjnd W Ungywuncd: W ognwgnpéynud £
wjghutph qupnwpdwl hwdwn: Wb gbntghy wnbup ntup® Junphhy Unig wliwg uwnwneh, npp uw-
Uywpwhu Yepwny wntnwywyws £ J6é pwg Ywlwg uwshiutnny [4]:

®dnpdwudnpubpnud NL-h - wwipnitbwyneentup W gnudwpwihu - B-nwnhnwywnhynieniup
npn2ytl GU nwnhnphvhwywu JUGpnnutpny thnpp $nbwjhu YM®-1500 nwnhndtwph Jhengny [9]:
Lunwpwindwil, Uunpubph bwhilwlwl bwydw, huswtu Uwle udnpUtph *'Cs-h, ©°Sr-h nunhnghuhwywl
Epuwnpwlghwih nu pnit tnwippwipnddwl plewgepp Ywwnwnybl £ puin FOCT 32161-2013-h: Unwgywé
nyjwiutipp upwnyyt) U yhtwywgpwywl Bwydwu GraphPad Prism 5-h uhgngny:
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LY.2. Uplbywt YEuuwsdwnh wnuyhutph punhwunip wnbupp pwgorejw hhnpnwnuhuwjnud W HYUSY-nLd

Upnyniuplutp W pUliwpynid: Swjinuh £, np dwnbph Jbp NUL-h UEppwthwlgdwl
dnw wagnnn hhdlwywl gnpénlilitiphg (onwjht wdwquhg uwnwpeh ynw pwhyws
Uunyjwéph punyep, Yhdwl, Swnwwnbuwyp W wj) wdGUwywplnpp Swnwwnbuwyh
Ytluwpwlwywl punipwaghpu £ (pwpépnipinilp, ybgbunwghwih wlnnnieniup, hwu-
pwjhU ullnwnniejntup, hnnnd wpdwwnubph nGnwpw2udwU punyep, uwnwneh funne-
pjntup, élp, swihp, JwytpGuh punypep, wuwwndhwywl Ywenigdwéep W wyl) [11]:
AOY-U gunuynd E wnwwn inbnnudutph gninnwd, W NLU-p pwthwlgl) Bu dwnbph Jbe
hhdbwywunwd onwjhu wjwquwuhg JgUninpuwihu wnknnudubp — wbplluGp W JpUnnp-
wnwjhl nknndutp — nbpllubp — hnn — 6wrh wpdwwn, huy 3Mb-nd® npnghs 9nLp — hnn —
pnyuh wpdwwn, ullnwinuénye — untpuinpwn — pnyuh wpdwwn onrwutpny: Ywnpbh £
GupwNnNGl, np Upwpwujwu nupwnnud NL-p Ueppwthwlgt] BU dwnbph G Lwl onwjhu
wlwqwuhg (UpUninpuwihl  wnbnndubn, thngh, 6nipu, Unip, wbpngnibp) yGpgbunujw
quilgywoh dhgngny [1]:

Pwgwhwjindty E, np Upwpwuinjwl nupunnd L YWOY-nid JhUUnyu  hnnw-
Yihdwjwywu W nwnhntyninghwywt (wpquénigjuwt ywydwlubpnud uywsd wnwldhu
Swnwwnbuwyutph wuyhubph wbplluGpp Ynwnwybp U wwppbp pwlwyh MU (GSw-
wwuwytn 1, wn. 2, 3):

Uw hwdpuyuncd £ hugwGu JGp [2], wjuwbu £ gpuywuncejwl inguiutph hGwn 1,
4, 6, 8, 10-18]: Mwnqytl £, np 3Mb-h tnwpwéph éwnbpp, pun nGpllltph gnudwpwhu B-
nwnhnwywnhynijwl, hhnpnwnuhywjnud W hnnnud Jugdnud BU Jhlungu uwgnn pwpep'
undbnpw > YtUuwdwn > Undh, huy WdY-nd® YELUuwdwn > pnjuh > hwdwptuh:
Rwywlwpwp, undnpwt b YeLuwdwnl ntEu ML Ywubine pwpép nllwyneenil, npnug
nbpllltnp B-6wnwaquw)enn pbwywl b nehubwéhu NL-h wwnpnibwyniejwdp gGpwqulgh)
GU 3Mh-h nwpwéeph Unén. nbpllutphl, hhnpnwynupywynd® 1,1, huy hnnnud® 1,1-1,3,
ADY-h tnwnwéeh pnpunt, hwéwnbunt inkpllubphu® 1,2, 1,3 wugwd, hwdwwwnwuhuw-
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Uwpwp (@éwwwwnytp 1): Mwnpqytp £, np hnnnud uywd dwnbph wnbpllubpp gnudw-
nwjhu B-nwnhnwywnhynipjwdp gheti U hhnpnwnupywjnud wyjwéd dwnbph inbpllut-
phu. yeuuwéwnp' 1,5, undnpwl’ 1,4; unéhu® 1,6 wugwu (@éwwwwnytn 1): Iwywlwpwn,
uw wwdwlbwynpywsd £ dwnwpnyutph wpdwwnubpnyg  ulbnwiniényphg (K=350 UJg/)),
hnnh hwJtdww, wyGh J6é pwlwyny K (4°I<) yiwudwl hGwn (wn.1): 3wwnup E, np
plwywl nwnhnunLyhn 4°K-n odinjywéd E wdblwdts B-nwnhnwywnhyniejwdp, nph
hGinlwupny pnyutph gnudwpwihu B-nwinhnwywnhynieintup  hhybwywunid wwjdwlw-
dnpywd £ K-h wwpniuwynepjwdp: 0un npnud *°K-p Yuqunwd £ K-h 0.0119 %-p L B-
nwnhnéwnwagw)ehs £ 89,3 %-ny [11]:

Qéwwwwnytkp 1. Abnwaqupn dwntph wkpllutph gnudwpwihu B-nrwnhnwywnhynipinup
3Nh-h tnwpwéenid b YOY-nLd
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B Zhnpnonbhlm—
Upmpmnmmhgym an

B Snp2 hny- G pmponommi
guzw
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Smufwpwbb p-rumbnudpehgmpmb, Ppflg

=}

Undbnpu  Uktumbmne  Undh  Uhkinobwe  Pnjubbh  Zwédwpkih

Unyntuwy 2. °Sr-h, "*"Cs-h ywpniuwynipntup gnwqunn dwetph nkplutpnud W (L-h
hwpwpBpwywu gnigwuhputpp hnnwihu wynyend 3IMh-h tnwpwéepnid bW HWOY-nLd

QOSr | 137CS QOSr ‘ 137(:S

Ldnpwndwl inbnp Swnwunbuwyp Ppyq A ynLuinwydwu
gnpéwyhg

3Nh-h twnpwépe yELuwéwn 10,1+0,25 5,6+0,19 2,0 1,4 0,7
yELuwéwn 13,8+0,22 5,1+0,20 1,6 1,1 0,7

oY hwéwntUuh 6,9+0,20 3,1+0,20 1,3 0,6 0,4
pnhuUh 6,1+0,20 2,9+0,20 1,2 0,5 0,4

Mg E Upky, np INh-h twpwéph gnp hnntpnwd (0-30 ud) *°Sr=7,2+0,27 Pplyg,
huy 137Cs=8,0+0,25: LUnuu gnigwuhputnp HYUOY-h nunsuwagnyu hnntph hwdwp Yugdty
5U *°Sr=11,9+0,30 Pp/yg L '*'Cs= 7,0+0,20 Rp/yg: Utn Ynnuhg wyu indwilibph hhdwu
Jpw hwpdwnyytp Gu hnn — ?nuu hwdwan(&nLu Dgr.1"cs qnigh nhwnynn hwpwpt-
pwygnteintllGpp ("H=9°Sr/]3 Cs pnyuntu: Pgr/"¥cs hnnnud) [11]: Mwpqyb, E, np
I:L47n[nqhtul|uJU tnwpptn gnwnhubpnud dwntph wnbpllubph Uwhupuwnptp B Yuubg 90Sr-n‘
37Cs-h hwdbdwwn (wn. 2): Uw hwutwwnynid £ AU-h Ynenwluwl gnpdwyhgutph (UG =
NU-h pwlwyp pnyund @ NL-h pwlwlyp hnnnud) [11] wpdGeuGpnd: Swjwnuh E, np
Swnwwnbuwyubph hwdwnp NL-h Ya-Ukpp lu,unng7 GU wnwpptpytp 10-20 wuquwd [18]:
Wjuwtu, dwnbph wneplutph hwdwp® 90Sr-h uq > Cs-h UQ-hg 1,2 - 2,0 wuqwd (wn. 2):
Mwpqyt, £, np 3Nh-h nwpwédph Yeuuwdwnh wnbpllbpp gbpwquugnd Bu YDU-h
Yluwéwrh, hwéwpblnt, pnfunt wtplbsppt ©Sr-h YQ-ny 1,3, 2,3, 2,8 wuqud,
hwJdwwwwnwupuwuwpwp:
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3Nh-h nwpwéph YELuwswnh nbpllutph gnidwpwihl B- nwinhnwywnhyniejwu Uty
nbpuwsht %sr, Cs, 'Ce W wyu ) W puwywt (K, *Th, ®Rb W wyu) NU-h
Jwulwpwdhup gbpwquwlugtb] £ YOY-h Unyu gnigwuhpp 2,5 %-ny (wn. 3): Ywpbh E
Ggpwywgub|, np gbnuqunn dSwnwwnbuwyutpp Ywpnn Bu Swnw)tp bwle npwtu onwyihu
wywquwuh® NFL-NY wnunninjwéniejwl wunhdwuh quwhwwndwl YEuuwhunhywwnnputp:

Unynruwy 3. Qbnwqupn dwnbph wntpllutph gnidwpwhu g-nwnhnwywnhyntjwl
Jte NL-h JwulwpwdhUup hnnwjhu wynyend 3Mb-h tnwpwéenid L YWOY-nLd

w m gy | "Cs | Ntphp NU
o Swnwinbuwlp | dwdlwpwdhln gnudwnwihll B-wnhnwynhynieiwl
n Ubig, %
3Mh-h nwpwép ytluuwdwn 4.8 2,7 92,5
ytluuwdwn 7,3 2,7 90,0
oy hwwntUh 4.6 2,1 933
pnfuh 3,8 1,8 94 .4

QnpSlwlwl  wnwewpl: Qbnwqupn Ubpdniddwéd  dwnwinbuwlubn  jwjbwntnle
dwuwnUwlwl undnpwl L wubnuwwnbnle wpllbywl YELuwdwnep® npwbu NU-h puwluwl
Yncinwihhgubn, wnwpwplyynid E Ghpwnby Guwlwgs gninhUbph, wynipwlubpph, wuwnwnlubph
unbnédwl hwdwpn:
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2021p. Uwpwiniuh, dwpntUphu, Upghth W Swypwp gbwntph wwpptp hwndwéutpnud
hpwywuwgyt] GU Jwuptwpwuwywlu W hhnpnphvhwywl  niuncdUwuhpneeincuutn: Uwwnndhn
pwywnbphwubph W Ynih-huntpup  wpdbeubph hhdwu ypw yGphu W uwnphUu  hnuwuplbpnid
Ywwwnyt| £ gGnbph 9pGph npwyh quwhwwnnud: IGwnwgnuinipjwl wpnjntupnud wwpgdb) £, np
nuntUuwuphpywé gtinbpp Elw-nbinGuwlywlu hnupweptpny wnuninunjwé B hwnuwbu unnphu
hnuwuputpniu:

Uwuwnndhun pwlinbppwltn — Ynih-hunteu — gnh npwly — wEpdwlqulwwnuwyhl opupnwgnid —
[nLéywé pRrYywdhu

B 2021 r. ObuiM mpoBeneHbl MUKPOOMOJIOTWYECKHE UCCIAEIOBAaHUA Ha Pa3HBIX Y4acTKax
pex Maptynu, Bapnenuc, Apruum u Ilakkap. Ha ocHOBe KOJIMUECTBEHHBIX ITOKa3aTesel
carpouTHBIX OakTepuil W KOJNM HMHIEKCA, B BEPXHEM M HIDKHEM TEUECHHH, IPOBEAEHA OIEHKa
KadecTBa PEYHBIX BOJ. Pe3ynbTaTel HCCIENOBAHHMSA IOKAa3aldH, YTO HCCIEJOBAaHHBIC PEKH
3arpsI3HEHbI X03IHCTBEHHO-(pEeKIbHEIMU CTOYHBIMU BOJIAMH OCOOCHHO B HIDKHEM TEUEHHU.

Canpogpummnvle baxmepuu — KOIU-UHOEKC — KA4eCm80 800bl — NEPMAHSAHAMHASA OKUCTAEMOCHIb —
PAacmeopeHHblil KUCI0POO

In 2021, microbiological-hydrochemical studies in different parts of Martuni, Vardenis,
Argitchi and Tsakkar rivers were carried out. Based on the values of saprophytic bacteria and coli-
index, rivers water quality assessment in the upper and lower streamswas performed.The results of
the study showed that the studied rivers are polluted with domestic-fecal wastewaters, especially in
the lower reaches.

Saprophytic bacteria-coli-index — water quality — permanganate oxidizability — dissolved oxygen
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.U dUMMULBUL, 3. 4. BONEUBUL, d.3. UUNS23UL, U3, IUUNR3UL, E.u. TNFUUUSUL, 3.3. UNREL3UL

Ulwuw (hép, npp Iwpwdwihu Yndywuh pwngnpwhwd gnph fun2npuwigniu wnpjnipu
tE, Bupwpyynud E hgnp Jwpnwéht  wqgnbgnipjwl: @Lwbwn  ybpghl  wnwnphutphu
uwhdwlwthwydbp 6u (hd [gynn wpunwnpwywl hnupwentnp, Ywnnigytbp GU Yenunweptph
Jbhuwuhywywl Jwepdwl Yuwjwuubp Uwpunniduh, Quywn W YwpnBuhu hwdwjuputGpnd,
wjnnthwuntpéd ephwdwp wyjwquwuhg (hé UGppwthwlgnn  $bYw] -  wnlnbuwywl
hnupwgptph Swywu Ewwtu sh bwqby:

Unwoht wlugwd Ulwlw |hd pwthynn gbunbpnud Jwuptwpwlwywl niuncdUw-
uhpnieynlluGp Ywwwndt, G Ywdpwpwuh Yynnuhg [6]: MwppbGpwpwp Ulwuw (ho
rwthynn gbnbph JwuptwpwUwywl nruncduwuppnientluGn juwnwnytby G dwpnwlyw-
Uh [3] W Upuwuywuh Ynndhg [1]: Mwnqyti £, np pun dwuptwpwlwywl gnigwuhputpp®
wnwyt] wninninjwé U Uwnunintuh, Quywnwagtun, Ypwhunhy L Swypwp gbwntpp:

Whwwunwuph Uwwwunwyu £ Ubwuw |hd pwihynn npn2 gbuntph ontph npwyh
qUwhwuwnidu pun Jwuptwpwlwywl gnigwlhputnh:

Yntp W dBpnn: 2021k, Ulwlw |t pwhynn Uwpuncuh, dwnpntuhu, Unpghth, Swypwn
gbwbpnd JwupEwpwlwywu neuncdUwuhpnieinitbubn hpwywbwgutbint bwwwnwyny udnwnenud £
Jwwwnyt] wdnwlu wdhuubphl: QGwh onh Eyninquuwlhnwnpwlwl quwhwwndwl  bwywwnwyny
ncuntdUuwuhnyb) £ uwwnpndhuin dwuptubph W winhpwjhu gniwhyutph pywewlwyp [7-10]:

Uwwpndhwin  dwupktubph  pwpwlwyp npnpdtp £ ullunwiht wgqwphg  wwwpwunywéd
Uhgwqwmmu: ®npéwlunpubpu huynipwgyt) Bu 37°C sGndwuwnhdwunwd 24 d wnlnnniejwdp W 20-
22°C gGpdwunhdwuncd 48-72d nlennnijwdp: Upnyntuplubpu wpunwhwjnytp GU 1dp hGunwgnunygnn
onh Udnipnid qunnie wnwwgunn dhwynpubph (QUU) pUnd: 20°C W 37°C gtpuwuwnhdwlltpnud
wokgywsd uwwnndhuin pwywinbphwutph hwpwptpwygniejwu wpdtgh hhdwu ypw npnpyt £ gbinp
hupbwdwpndwu hunBuuhynepiniup [12]: Unih-hunbeup (wnhpwjhU gniwhyubph pwuwyp 1 [ gnned)
nnpn2yt| £ UEUppwuwhu qundwl UGrnnny [9]:

Opgwlwywl Ujnih wwpniuwyneentup gbwntpnud quwhwwnytl £ pun wepdwugwlwwnwihu
opuhnwgUwl wpdteh (MO) L npnpytp ' hwdwéwju Unipbih JGennh, huy nsqwsd prywdlh
wwnniuwynieyniup® puin vhuyph dbpnnh [4]:

Upnyncupltp W puliwpynid: Uwpnnituh gbnnud juunwpdwd hGunwgnunnie)nil-
utph wpnntupnud 20°C-nwd b 37°C-nwd wéabkgywsé uwwpndhuin Jwuptubph pywewlwyp
hwdwwwwnwupiwlwpwn Ywagdt, £ 1450-100000 QWU b 200-20000, QUUM|, ynih-
hunteup® 3200-2 Uiu. QUU/, MO wpdtep' 1-5,9 UgOmU®, spnid (nuéqwé prywshup'
3-9,4 LI(J,Oz/mI3 (wn. 1): Uwpwuniuh gEnnud nuncduwuhpdwé gnigwuppubph bjwquigneu
wnpdbputp, pwgwnnipjwdp gnpnd (NLéywé prywdsduh (9,4), nhinyty U ytphu hnuwlpntd,
huy gbwnwptpwuh hwnydwénd punhwlwnwyp' (nLdywéd prywduh wndtep (3 quzlnLI3)
UJwabp E, huy duwgwé gnigwuppubph wpdbeutpp' wéb;: Uwlupkubph  Jhgngny
Jwuwwpynn huplwdwepdwl  wpdtpp (20°C-nLLI w 37°C-nud wabgywd uwuwnndhwn
dwnEuGph hwpwptpwygnie)nil) Yuaqut £5-7,5 Y. 1):

Unynuwy 1. Uwwpndhwn dwlptubph pwuwyp, Ynih-hunteup, (ntéywsd prywsdun
wwnpnibwynepniup, wtndwugwlwwnwihb opuhnwgdwl wndtep Uwpuntuh gbnh tnwpptn
hwwnywdéubph opbpncd

Uwuwpndhwn dwuptubph unih- LnLsywd aniﬂﬂﬁhw'
Ahunwytin pwluiy, QUUM hr;‘”qut’m ﬁggi‘/ﬁ?y' opufnwgnL,
20°C 37°C ’ ’ JgO/nJ
JGphU hnuwlp 1450 200 3,2 9,4 1
Qbunwpbpwl 100000 20000 2000 3 59

Swdwébwiu 33 wnnnpwwwhniejwl Uwhiwpwpnipjwl' 2018p. N 09-UL hpwdwup'
«nbypbwghnu  Uwwwwyny gpognwgnpédwl  Juptpnud  Jwybplenipwihu — gpuwjhu
nGuncpultph onh npwyhu UGpYwywgynn hhghtuhy wwhwluglbp» N 2.1.5.001-18 uw-
Uhunwpwywu wunuutpp W unpdtpp hwunwwnGine dwupu npnpdwl, Ynthdnpd pwyunt-
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nhwutph pywewlwyp swtwe £ gGpwquugh 500 QUU/100d] wpdtep: LpJwé wndtep
Uwnwntuh gbwnh yGphu hnuwupnud sh gbpwquugt] UGY-U (uwhdwUwihu pnjjwwnptih
ynugbuwnpwghw), huy gbinwptpwup hwngwénwd gbpwqulgk) £ 400 wuquwd:

Jwpnbuhu gbnnd uwnwpywé neuncdbwuhpniejnillGph wpnyniugnud 20°C b
37°C gbpdwuwnhdwuubpnid wénn uwwnnyphuin pwynbphwutph pywepwlwyp hwdwww-
nwupuwlwpwn nwwnwyt) £ 500-6100 QUUML W 95-1500 QUU/| uwhdwulGpned, huy
Unih-hunteup' 600-100hq. QUU/: vbpghUuu uwhdwlwihu URY-U gbunwpbpwlh hwwn-
Jwoénud gbpwquugty £ 20 wugwd: pnud (nedywd prywduh wywpnibwynieintup b £
9,5-11 Uquan3, huy wEplwugwlwwnwihu opuphnwgdwu wnpdbep' 1,12-1,76 LIO,O/I’}LI3
(wn.2):

Unyniuwy 2. dwpntuhu gbwnh npn2 nhnwytnGpnud gpwugdwéd uwwnndhwn dwuptubph

rywepwlwyp, Ynih-huntpeup, Intéywéd prywsuh wywnnibwynieintup L wtpdwugwlwwnwihu
opuhnwgJwl wpdtep

Uwwpndhwin dwupkutph Unih- Lnsywé
Al puiliwl, QUUAL hUnbeu, hq. | ppywepy, | nenuwguwnuwhl
20°C 37°C QUUY N R
Uynile 500 %5 0.6 95 112
Qbnwpbpul 6100 1500 100 1 1.76

Lwhunpn nnwphubphu juwwwpywé nuncdUwuhpnepgnitlubph wpnyntupUGph hiwn
hwutdwwnwsd qbunwpbpwuh hwndwénud Ynih-hunbpuh wipdtpubnt wybjwgbp Bu 6,6
wlquwd, hugp meUwULuu_nn%Lub E Jwpnwéhu gnpénuh wgnbgniejwu wény [3]

Unghth gbuninwd 20°C-nwd L 37°C-nuwd woénn pwywnbppwubph pwewlwyp hw-
Jwwwunwuhiwlwpwn Ywaqut) £ 650-2800 QUUJL W 170-232 QUUM|, huy Ynih-hunteun
wndtipp nwwnwudtp £ 500-4000 QUU/-h uwhdwulbpnud: @nnd (nuywé prywsduh ww-
npnLtuwynipe)ntup Ywadt) £ 8,3-11,5 quzlnu3, wbpJwugwlwwnwiht opuhnwgdwl wpdbep'
1,9-3 UqO/mP: Qbwnh wynctupned, djnwu r}hmwutmbnlw hwutdwuwn, gpwugdt) £ wbnpdwu-
gwlwwnwiht opuhnwgdwl pwpép wndtp' 3 UqO/Mu” (wn.3), hugp hwdwlwpwn wwjdw-
LUwynpywé £ Gnb onnud opgwlwlwu Unuesh pwpép Jwywpnwyny: Qbunwptpwuh hwwn-
Jwénud pwpépwgtl £ opnud nLdqwé preywsduh wndtep' 11,5 LIo,Ozlr}LI3 (wn. 3), L wynuph
hwdtdwuwnn (3,8) wywnhywgt) £ huplwdwepdwu gnpéplUewgn (12), Y. 1) Iwdtdwnwé
Uwfunpn wnphubpht uwnwpywsd  neuncdUwuhpneeginiilibph wpnynluglbph hen® Upghéh
gbwnh gGnwpGpwuh hwndwénid Ynyuwyh waky E ynih-hunteuh wpdtep [2:

Unynruwy 3. Uwwpndhwn Jwuptubph pwlwyp, Ynih-hunteup, (ntéywé prywdlh
wuwnniuwyneeintup b yepdwugwlwwnwihtu opuhnwgdwl wndtepp Unghth W Swypwn gbwnbph
nwpptp hwwnygwdubnh gntpnud

Uwuwnndhwn dwuptubph unih-huntieu, Lnoywéd Mepduligulwnwhl
“huinwybun puiliwly, QUUAL hg. QUU/ RRYWSHY, opuhnwgntd, UgOnu®
200C | 37°C : UqO.inu®, ’
Qb Upghéh
UynLup 650 170 0,5 8,3 3
QGunwptpwl 2800 232 4 11,5 1,9
QbLwn Swlpwp
Uyntup 2700 280 5 10,2 0,64
QLwnwptpwl 3200 590 12 9,5 1,36

Swlypwp gbnnud 20°C-nwd W 37°C-nwd woénn uwwnpndhwn Jwuptubph pywew-
Lwyp hwdwwwwnwupiwlwpwn nwnwuytbp £ 2700-3200 QUUMA W 280-590 QUU/J|
uwhdwuutpned, huy Ynih-hunbeuh wndbeubnp Ywaqut) Gu 5-12 hg. QUU/, npp UGY-U
unnphUu hnuwlenid gBpwquligt) £ 2,4 wugwd:
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Lnibyws prywsdth  wwpnilwynipintup Ywgut, £ 9,5-10,2 qu.Oz/r].US, huy
wEpdwugwlwwnwihu opuhnwgdwl wndtep' 0,64-1,36 quO/r}LI3 (wn. 3): QGnh wynituph
U gbwmwpGpwuh hwwnwénd gpwugywéd  wpnnipUbpp 2wwn phy GU wnwppGpynud
JhJjwughg, pwuh np wyniupned gbuinh hnupp dlwdnpdned £ uinnpGpynjw onknph hwpyht,
npntn pwihynd U Lwl Unnwlw puwywywiptph $EYw-inunbuwywl hnupwentnp
wnununtiny wjl: hupbwdwppdwl gnpdpupwgl wnwyb] pwpap £ Bnk gGinh wyniupnud®
wwjdwuwynpywsd onpned (neéywd prywduh hwdbdwwnwpwn pwpép wnpdteny:

[ mytphthounip
¥ qbunwpkpuits l

Uwpnnih Ywpnhihu  Upgh&h Owljpwup

(ATt
IS

Uwypnpun pualpntpmuiiiph
hwpwpbpmpjut wpdtp
[=] N + [=2} [==]

LY. 1. ULwlu pwithynn Uwpuncuh, Ywnntuhu, Upghth W Swypwp gbwntph
huglwdwpenuwl gnpdplpwgn pun 20°C W 37°C stpdwunhGwlltpnid
woénn pwywnbphwubph hwpwpGpniejwl wnpdteh

Wuwhuny, ncuncdUwuhnpniintlubph wpnyniuputphg wwpg £ nwpabp, np gbnkpp
hwdwjuplbph  wnwpwépubpny hnubihu hhdlwywunwd  wnunnunwd Bu Bnbp $EYw-
nunGuwywl W gjninununtbuwywl  hnupwepGpny: Uwwpndhuin Jwuptubph Jhengny
hpwywlwgdnn huplwdwendwl gnpéplupwgn wynilphg nGwh gbunwptpwl UJwab) E
(9,8-4) pwgwnnipjwdp Wpghth gbnh (12); Uwuptubpny wnwytb, wnunnnwé Bu tnb
Uwnwuintuh W Ywpntuhu gGintnp:

Gwnwgnnywé gbintbph gbnwpbpwuh hwndwsdutpnud Ynthdnpd pwyintphwutpp
ntypGwghnu Uwwwwyny oguwagnpdynn enbph’ 33 wnnngwwwhnipjwl Uwuwpwpnt-
RJwU uwhdwlwé swihwpwlwyp gbpwquugt) Bu 2,4-20 wugwd: Lpywéd hwinyjwélubph
ontpp ¢h ey wwnpynd oqunwgnpdt) nEYpbEwghnu Lwwwnwyny:

Swdwébwiu 9. Nndwutuynh® Jwybplnigwihu - epph npwyh  Eynpnguiuw-
Uphnwpwywlu qUwhwwndwl [11], punn 37°C-nwi waénn uwwnndhuin  pwyntphwutph
rYwpwlUwyh, ncunduwuhpywé Upghth, Swypwn gbwntpp, Uwpnniuh W JdwpnBupu
gbwnbph  wyntupubph onbpp Wwwnywunwd BU «Jwenip» optph nwuhl: Uwpunntup gGunp
gbunwptpwuh hwwnywénwd enipp nwuybp £ «ybnunnuny, huy dwpnbuhu gbnh gbunw-
ptpwuh hwnywénid® «puywnwp dwenipy optnph nwuhl:

Swdwdwju Yniph-huntpup wpdtputbph' dwpntupu, Upghth gbuntph ybphu hn-
uwuputpnd gnipp quwhwwnytp £ npwbu «dwenepy, huy Uwpnntuh W Swypwn qb-
nbpnd® «pwdwpwp Jwenepy: QGunwpbpwup hwnjwsdubpnd dwpnBuhu W Swypwn
gbwbph opbpp nwuybp U «wununnndwéy», Uwpunntbh gbnp’ «ybnununy, huy Upghth
gbwnp’ «puywpun dweniy» opbph 2wpened: 3wny £ Uptk, np wbpdwlgwuwwnwihu opuh-
nwgdwl wpdbeh  thnthnfuniggniubpp hhduwywunuwd  hwdwnpdtp B JwupEutph
pwlwywywlu thnthnfuniejntlubph hGun:
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EFFECT OF HYPERICUM ALPESTRE AND RUMEXOB TUSIFOLIUS L.
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The effect of extracts of Hypericum alpestre and Rumex obtusifolius L herbals on the
amount of free proline and the activity of proline biosynthesis enzymes in various organs of the rat
was studied. It was shown that the activity of proline biosynthesis enzymes under the influence of
R. obtusifolius L. extracts decreased in the liver by 74.7%, in the brain by 51.7%, and no changes
in enzyme activity were observed in the kidneys. Compared with the control group, proline
biosynthesis in the liver of rats under the action of extracts of H. alpestre was completely
inhibited, in the brain — by 29%. Inhibition of the activity of proline biosynthesis enzymes is
explained by the presence of severalbiologically active compounds with anti-inflammatory,
antiproliferative, and anti-aging properties in the extracts of herbals.

Proline — proline biosynthesis enzymes — herbal extract — H. alpestre — R. obtusifolius L.

NruncdUwuhpdty £ upnhniun wiwhwywl (Hypericum alpestre) W wdGinty jwjlwntpl
(Rumex obtusifoliusL.) nGnwpnyubph  [nLdwdqyuéplbph  wgnbgnientup wqwwn  wpnthuh - pw-
Uwynipjwl W wypnihuph YGuuwuhuetgh $EnpdGuinbtnh wywnhdniejnllubnh ypw wnUGwnh twppbp
opgwuutpnud: 8nyg £ wpdtl, np wybiny (wjuwwnbplh (ncdwdgqywiéeh wagnbgnipjwdp wpnihuh
YtbuwuhUpbgh $EpdEUNUEPh wywnhunipntup gwpnnud puyddt £ 74.70 %-nd, nintnnud® 51.77 %-
ny, huy Gphywdubpnd gnpbrt thnthnfunieintl sh nhwndt: Wjwhwywu upnhniunh (nudwdgyuidpe
unwgwé Yeunwuhutph gpwpnnud unnighy fudph hwdGdwnniejwdp wypnihuh YEuuwuhuetgp thnyhu
puyddty £, phuy nunbnnud wnpgbluydbp £ 29.02%-nd: Mpnihuph YGuuwuhuptgh  $tpdtunutph
wywhyniejwl  puydnudp  pwgwwnpynud £ nbnwpnyubph  (nuswdqyuéeutpnd - wwpniuwyynn
hwywpnppnpwjhu, hwywwnpnihdtpwnhy W hwlwwnwnhpwihu hwwnyniejntuutnny odnywé uh Qwnp
YGUuwpwunpBU wywnhy dhwgntpintlUEph wnyw)ntpjwdp:

Mnnhl — wpnihUp GeLuwuplptgh $Epdtlnlbn — nbnwpnyubph (niéwdqyudelbn —  Hypericum
alpestre — Rumex obtusifolius L.

V3yueHo BiumsiHHe 3KcTpakToB Hypericum alpestre u Rumex obtusifolius L. ie-
KapCTBEHHBIX pAcTeHHH Ha KOJMYECTBO CBOOOJHOTrO NPOJNMHA M aKTUBHOCTH (pepMEeHTOB OHO-
CHHTE3a MPOJIMHA B PAa3IMYHBIX OpraHax KpbiChl. [loka3aHo, YTO aKTUBHOCTH (pepMEHTOB OHO-
CHHTE3a MPOJIMHA 101 BiMsiHueM 3KcTpakToB R. Obtusifolius L. camwkanace B meuenu Ha 74,7 %,

B Mo3re Ha 51,7 %, B mMoukaXx H3MEHEHHMH akTMBHOCTH (epMeHTOB He Habmoganock. [lo
CPaBHEHHIO C KOHTPOJBHOW TpyNIONW OHOCHHTE3 MpOJMHA B MEYCHH KPBIC MOJ JACHCTBHEM
skerpakToB H. alpestre Gbu1 OMHOCTBIO yrHETEH, B MO3Te — Ha 29 %.
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MurnbupoBanne akTUBHOCTH (epMEHTOB OMOCHHTE3a MPOJIMHA OOBSACHIETCS HATMYUEM
B COCTaBE€ PKCTPAKTOB JIEKAPCTBEHHBIX PACTEHHMH psa OMOJIIOTMYECKH aKTHBHBIX COCAMHEHHH C
IPOTUBOBOCHIAJIUTEC/IbHBIMU aHTHHpOHI/I(bepaTHBHbIMI/I U aHTUBO3PACTHBIMU CBOMCTBaMH.

Iponun — hepmenmol 6uOCUHME3A NPOIUHA — IKCMPAKMbL PACTEHUT —
H. alpestre — R. obtusifolius L.

Like other amino acids, L-proline serves as the basis for proteins and, due to its
special structure, makes them rigid. Proline plays a highly beneficial role in cells
exposed to various stress conditions. Besides acting as an excellent osmolyte, proline
plays three major roles during stress, i.e., as a metal chelator, an antioxidative defense
molecule, and a signaling molecule [8, 15, 16].

Proline is synthesized by two pathways: glutamate pathway and ornithine

pathway. The glutamate pathway accounts for major proline accumulation during
osmotic stress. The proline is synthesized from glutamic acid via intermediate A'-
pyrroline-5-carboxylate (P5C). The reaction is catalyzed by A'-pyrroline-5-carboxylate
synthetase (P5CS) and A'-pyrroline-5-carboxylate reductase (PSCR) [15, 17]. In an
alternative pathway, proline can be synthesized from ornithine, which is transaminated
to P5C by ornithine-3-aminotransferase. Accumulation of proline has been suggested to
contribute to stress tolerance in many ways. As proline acts as the molecular chaperone
it is able to maintain the protein integrity and enhance the activities of different enzymes
[8]. Numerous studies have reported proline as an antioxidant suggesting its role as ROS
scavenger and singlet oxygen quencher [4, 8].
Transcriptomics, metabolomics, and proteomics studies have demonstrated the role of
proline-5-carboxylate reductase-mediated proline synthesis in cancer development. It has
been proven that an excess amount of proline affects the clinical course of cancer [5, 9].
It is known, that mammary tumor tissues are full of collagens, providing a large reservoir
of free L-proline [2]. Prolyl-specific peptidases are induced in cancer cells and can
release L-Pro-rich peptides and free L-proline in their microenvironment by degrading
ECM collagens [12]. For instance, free L-proline is accumulated in esophageal
carcinoma tissue, where it reaches significantly higher levels than in neighboring normal
tissues [14]. Free L-proline is transported inside cancer cells, where it can be used for
anabolic and catabolic purposes. Inhibition of the enzyme pyrroline-5-carboxylate
reductase reduces the growth of tumor cells and increases the cytotoxicity of
chemotherapeutic drugs, and the regulation of proline biosynthesis is considered a potential
therapeutic target for tumor treatment. In this sense, promising studies can create a basis
for the use of natural compounds that regulate the biosynthesis of proline [9]. Such
biologically active compounds may be contained in the herbal plant's plant's Hypericum
alpestre and Rumex obtusifolius growing in the territory of Armenia. Herbal plants have
fewer side effects compared to other drugs and contribute to the stimulation of
mechanisms that prevent and correct the development of various pathological conditions,
including the regulation of apoptosis, a decrease in the rate of tumor cell proliferation,
etc. [11].

Given the above, the aim of the research was to study the effect of plant extracts
of H. alpestre and R.obtusifolius L. on the change in the amount of free proline and the
activity of proline biosynthesis enzymes in various organs of the rat.
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Materials and methods. 90-120 g laboratory albino rats served as the research object. Rats
were kept at constant environmental and nutritional conditions with room humidity (50-55%) at 12
h light/12 h dark cycle and were fed a standard pellet diet and with water ad libitum (Animal care
house, Yerevan State University YSU)). All experimental procedures were approved by the
National Center of Bioethics (Armenia) and were in accordance with procedures outlined in the
“Guide for Care and Use of Laboratory Animals” (NIH publication 80-23).

Plant materials. The methanol extracts of Hypericum alpestre subsp. polygonifolium
(Rupr.) Avet. &Takht. (aerial part) (ERCB 13206: numbers of Voucher specimens, which were
deposited to the Herbarium of YSU) and Rumex obtusifolius L. (seed) (ERCB 13208) were used
during the study. The plant materials were harvested from Tavush region of Armenia (900-1600 m
above sea level). Identification of plant materials was done at the Department of Botany and
Mycology, YSU (Armenia) [5]. Plant crude extracts were prepared by maceration technique using
methanol (98%) at 10:1 solvent-to-sample ratio (v/w). The stock solutions of the samples have
been prepared by dissolving crude dried extracts in pure dimethyl sulfoxide (DMSO) (Sigma-
Aldrich).

One group of animals was injected subcutaneously with plant extracts at the following
doses: 2.4 mg/kg/day for 8 weeks: 12 injections every 4 days. After the rats were decapitated, their
organs (liver, kidney, brain) were separated in cold conditions.

To estimate the activity of enzymes of proline biosynthesis [1, 17], the 5% homogenate
has been prepared. The homogenization was carried out in potassium —sodium—phosphate buffer
(pH 7.4). The incubation mixture, which contained 50 mM ornithine, 50 mM a-ketoglutarate, 100
mM potassium-sodium—phosphate buffer (pH 7.4), 1 mM pyridoxal-5-phosphate, 0.5 ml
homogenate has been prepared. The incubation was carried out at 37°C for an hour. During this
period the environment ornithine under transaminase action was transformed into proline-5-carbon
acid, then was incubated again for 15 min and proline-5-carbon acid under pyroline-5-carboxylase
action was transformed into proline. The reaction was stopped by three chlorine acetic acids. The
patterns were centrifuged at 8000 g for 10 min. Enzyme activity was determined according to the
formed proline quantity. Proline quantity was estimated by chemical method [3]. 1 ml of ninhydrin
reagent (3 g ninhydrin dissolved in 180 ml of glacial acetic acid and 20 ml of formalin) was added
to 1 ml of a pattern. The mixture was heated at 100°C for 1 min or at 75°C for 4 min in a water
bath, frozen and the optical density of red colored product has been measured by a photoelectric
calorimeter at 490 nm wavelengths. Proline was used as a standard.

The obtained results were subjected to statistical analysis by the “Biostat” program. The
veracity was estimated according to the Student t-standard.

Results and Discussion. The effect of extracts of H. alpestre and R. obtusifolius
L. plants on the content of free proline and the activity of proline biosynthesis enzymes
(ornithine transaminase and proline-5-carboxylate reductase) in various organs of rats
(liver, kidneys, brain) was studied. Animals fed a standard diet without herbal extracts
served as the control group. The results of the study are presented in figures 1 and 2.
(fig.1 and fig.2).

As can be seen from the data obtained, the largest amount of free proline in the
studied organs was found in the liver, the amount of which was 1.5 times more than in the
kidneys, and 2.6 times more than in the brain tissue (fig. 1). The low content of proline in
the intact brain is apparently due to the fact that proline-rich peptides with antibacterial
activity are synthesized here, as a result of which proline is most likely not in the free
state in the brain and is included in the composition of the mentioned proteins [16].
Results presented in figure 1 show, that the amount of free proline in the organs of the
rat changes under the influence of R. obtusifolius L. extracts, in particular, the amount of
proline in the liver decreases by 19.3%, in the kidneys by 15%, and in the brain by
18.7% according to compared with the control group. Regarding the effect of H. alpestre
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extracts, no significant changes were found at this stage of the study compared to the
control group (fig.1). The total activity of ornithine transaminase and proline-5-
carboxylate reductase enzymes in the corresponding organs was also studied both in the
control group and under the influence of herbals. As shown by the results obtained in the
control group, the activity of proline biosynthesis enzymes in organs decreases in the
series liver>kidney>brain, which coincides with the amounts of free proline found in the
corresponding organs (fig. 2).

2 |

| I g »

] i !

o isiass | A i i
Kydnay brain

iControl group M H. alpestre 4 R. obtusifolius L

g. tissue

Amount of free proline pmol proline

Fig 1. The effect of extracts of H. alpestre and R. obtusifolius L. on the amount of free
proline in different organs of rats (umol/g tissue, n=3, p<0.01)

Fig. 2. The effect of extracts of H. alpestre and R. obtusifolius L. on the total activity of proline
biosynthesis enzymes (ornithine transaminase and proline-5-carboxylate reductase) in different
organs of rats (umol proline /g tissue n=3, p<0.01)

Compared with the control group, the total activity of proline biosynthesis
enzymes in the liver of rats that received R. obtusifolius L. extract was reduced by
74.70%, in the brain - by 51.77%, and no changes were found in the kidneys. Compared
with the control group, proline biosynthesis was completely inhibited in the liver of
animals receiving the H. alpestre extract, as for the brain, biosynthesis was inhibited by
29% (fig 2). The suppression of the activity of proline biosynthesis enzymes can most
likely be explained by the presence in the extracts of herbals of a number of compounds:
polyphenols, flavonoids, and terpenes, which have anti-inflammatory, antiproliferative,
and anti-aging properties [10].
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It has also been shown that plant extracts have high antioxidant properties due to
the presence of phenolic compounds that are involved in redox reactions and neutralization
of reactive oxygen species, preventing the development of various pathological conditions
[6, 11].

The use of plant extracts probably contributed to both a decrease in the number of
free radicals and an increase in the antioxidant defense of cells, which in turn caused a
decrease in the biosynthesis of proline, which performs an additional protective role in
the cell. The use of plant extracts probably contributed to both a decrease in the number of
free radicals and an increase in the antioxidant defense of cells, which in turn caused a
decrease in the biosynthesis of proline, which performs an additional protective role in the
cell.
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The Marmarik River is the largest tributary of the Hrazdan River. However, it is heavily
isolated from the main course of the river by the Aghbyurak dam. Considering low density of
population and lack of pollution sources in the basin, the Marmarik River valley is a well-known
biodiversity area within Armenia. As in many small tributaries, there is a limited knowledge about
the ichthyofauna and its spatial distribution in the drainage basin. Thus, the aim of the study was to
reveal the species structure and spatial distribution of fish in the Marmarik River. The results show
five species of fish permanently dwelling the river where the most abundant one is the Kura chub
and the rarest species is Khramicarp. Limited distribution was revealed also for Brown trout and
Berg loach.

Hrazdan River — hydrobiological monitoring — ichthyofauna — abundance — diversity
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Pexa Mapmapuk — kpynHedmumid nputok peku Pazgan. Opnako, MapMapuk H30JIMpOBaH
or peku Pazman ArOropakckoil n7am0oil. YUUTHIBasg MaJlOHACEIEHHOCTh M OTCYTCTBHE KPYITHBIX
04aroB 3arpsi3HeHMs1 B OacceliHe, 10JIMHA pekd MapMapuk CYMTaeTcs OIHUM M3 O4aroB OMOpas-
HOOOpa3us B ApMeHnd. Kak 1 715 ocTalbHBIX MaJbIX pek ApMeHuH, B OacceliHe peku Mapmapuk
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TaKKe CYLIECTBYIOT MpOOENbl B 3HAHHM BHAOBOTO COCTaBa M €0 TEPPUTOPHATBHOIO pacrpe-
neneHus. TakuM o0pa3oM, IEJIbI0 MCCIeOBaHUs SIBISUIOCH BEISIBICHHE BUIOBOTO COCTaBa M pac-
npezaesneHus peo B Oacceline pekn Mapmapuk. Pe3ynpTaTsl uccneoBaHuid BBISIBIUIM IISTh BUIOB
PBIO, TOCTOSHHO obHuTaromuX B peke. CaMbIM pacpoCTpaHEHHBIM BUAOM U3 HUX Oblta Bocrounas
OBICTpsIHKA, a caMbIM penkuM — KypuHckas xpamyns. OrpaHHueHHOE pacHpOCTpaHEHHUE MMENN
TaKke pydseas (opens u rouer bepra.

Pexa Pazoan — 2udpobuonocuueckuiit MOHUMOpUHe — uxmuoayna — obunue — pasHoobpasue

The role of small mountain tributaries in maintaining aquatic biodiversity is huge
[10] considering low density of population and lack of economic pressures in their
drainage basins [9]. Thus, they serve as refuge for many hydrobionts [6, 13]. From the
ichthyological perspective they also provide with spawning ground as well as lurking for
smolt and fry fish. In some cases, they provide with essential migration and invasion
corridors too. However, in small tributaries the ecosystems’ self-sustaining and self-
regulating potential is weak, thus they transforming rapidly under the pressure. Thus,
fish species living in small tributaries also very sensitive towards anthropogenic
pressures and natural phenomena. Considering lack of regular ichthyological studies in
small mountain tributaries of Armenia, the aim of the current work is to investigate the
species structure and pattern of spatial distribution of fish in the Marmarik River
drainage basin as a base for the establishment of a proper hydrobiological monitoring
there.

In general, hydrobiological monitoring system in Armenia has been launched
after the adoption of the decree N° 927-N from 11.06.2011 and the establishment of six
River Basin Management Areas (RBMASs) in Armenia. The established system is highly
inspired by the principles of EU Water Framework Directive [7], thus tends to adopt the
use of the following four Biological Quality elements (BQEs) - benthic
macroinvertebrates, fish, macrophytes and phytobenthos in hydrobiological monitoring
activities. However, there is no attempts to use fish in such works yet which mainly
comes from the knowledge gaps in local typology of rivers, reference hydrobiological
conditions in each river type [3] along with specific studies of fish species and their
spatial distribution in the reference areas. Thus, this work tends to fill these gaps for the
Hrazdan RBMA and particularly Marmarik subbasin which is highly isolated from the
remaining watercourse of the Hrazdan River by the system of dams.

Also, the results of study have a potential to support the estimation of aquatic
ecosystem services in the subbasin as fish is an important component in the overall
circulation of energy and matter as well as in provision of food and recreation activities.

Materials and methods. Study area and sampling sites. The Marmarik River is the largest
tributary of the Hrazdan River and entirely flows in the territory of Kotaygq marz (region). The
length of the river is 37 km and the drainage basin area is 427km? . The river head locates in
Tsaghkunyats mountain chain at an altitude of about 2500 m above sea level. The Marmarik River
feeds on meltwater (55%), rain (18%) and ground waters (27%) [12]. Only about 7000 people live
in the drainage basin and most of them at the lower course part [15]. Waters of the Marmarik River
are mainly used for irrigation, hydro energy, municipal and sanitary services as well as industrial
purposes. It completely isolated from the Hrazdan River by the Aghbyurak Dam.

One of the most dangerous natural phenomenon for hydrobionts is mudflow that been
registered regularly for the small tributaries of the Marmarik River [5]. Thus, we studied only
some small tributaries where mudflow risk is missing. Considering high mobility of fish and only
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slight changes in the long-term hydro-chemical data along the river course [11], the sampling sites
network has consisted only from five stations distributed along all the course of the river (fig. 1).
However, when selecting sampling sites, we take into consideration the location of Marmarik dam
which is the only serious impediment for fish migration in the basin. Thus, study involves also
Erkarget and Gomurget tributaries.

Material collection and processing. Studies were conducted in May and July of 2021. Fish
were caught by electrofishing gear SUM following the requirements for salmonid and cyprinid fish
species [8]. 20 replicates of pulse were conducted along about 100m of a stream and following
zigzag pattern to cover all major biotopes. Caught fish was separated and placed in different
aerated buckets alive. Species was identified using the Key [17] where necessary. After
identification of species all fish was released back into the river. All the names of fish in English
were brought from the manuscript of Pipoyan et al. (2018) [18].
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Fig. 1. Study area and sampling sites

Along with the fish sampling some supporting hydro-morphological and hydro-physical
parameters were measured in situ. A substratum of the sampling reach was studied empirically
using the classification of the AQEM system [2]. Then, for the higher accuracy, we carried out
random measurement of the 50 samples’ maximum diameter by the ruler [4]. Velocity
measurements were carried out using a floating object by three replications: one in the central part
and two at banks. Then, the average velocity was calculated. Channel width was measured directly
by the ruler and average depth was measured by calculating the mean of all measurements along
five transects made at each 0.5 m by the meter-stick.

Calculation of metrics. Abundance of each taxa was calculated for every sampling site. To
map species distribution in different sites according to their abundance, we used the classification
of Tereschenko and Nadirov (1996) [16]: rare species (< 0,1 %), small share species (0,1-1,0 %),
common species (1,1-5,0 %), subdominant species (5,1-10,0 %), dominant species (> 10 %), super
dominant species (> 50 %).
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Diversity metric was measured by the Shannon index [14] (1).
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Results and Discussion. In total, five species of fish from three families were

recorded from the Marmarik River and its tributaries within our study.

Salmonidae
Brown trout - Salmo trutta fario Linnaeus 1758
Cyprinidae

Kura chub - Alburnoides eichwaldii De Filippi 1863
Kura barbel - Barbus cyri De Filippi 1865

Khramicarp - Capoeta capoeta Giildenstadt 1773
Nemachelidae
Berg loach - Oxynoemacheilus bergianus Derjavin 1934
The results of diversity assessment (table 1) show that ichthyofauna at different
parts of Marmarik River is rather poor. The highest diversity (H=1,5) was measured in
the lower course part of the river. Although there was no a single specimen of brown
trout caught in the lower course part, we cannot neglect its presence here during autumn
season. The same is true for the other parts of the river too. However, as study proved,
brown trout is more typical for the upper course parts of the Marmarik River and only a
small and isolated population could exist downstream from the Marmarik reservoir as
long as the small tributaries maintain its reproduction. During our study no specimen of
brown trout was recorded anywhere in the lower and the middle course parts.

Table 1. The results of metric calculation for fish in the Marmarik River

Sampling Season Number of | Diversity, Dominance,
station Name species, N H R
1 Erkarget tributary Spring 2 0,2 0,8
Summer 3 0,5 0,7
2 Marmarik upper course Spring 2 1,0 0,0
part Summer 2 1,1 2,1
3 Gomur tributary Spring 2 1,1 2,1
Summer 2 0,5 0,5
4 Marmarik middle course | Spring 1 0,0 1,0
part Summer 3 0,7 0,6
5 Marmarik lower course Spring 4 15 0,3
part Summer 4 15 0,3
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The lowest diversity was observed in the middle course part in spring (H=0).
Considering that here in summer we caught three species which are not migrating for
long distances throughout the year it can be just assumed that during high water period
the effectiveness of the sampling method was quite low. Thus, for the hydrobiological
monitoring purposes either method should be revised or high water season should be
avoided.

Like the Brown trout, Khramicarp has also had a very narrow geographical
distribution in the basin. It feeds with periphyton and spawn in sandy substratum. Thus,
based on the results of hydro-morphological studies (Table 2) we find that while both the
lower and the middle course parts of the Marmarik River provide with enough
conditions for Khramicarp to feed, the spawning ground is limited to the lower course
part strictly. Another factor influencing the distribution of this species in the middle and
lower course parts is the hydropeaking due to release of water from Marmarik reservoir.
Probably, Khramicarp has preferring to stay all the year at the limited refuge where we
caught him.

Table 2. Supporting hydro-physical and hydro-morphological parameters

Sampling | Average Depth Velocity | Temperature (°C) | Substratum
station width (m) | (m) (m/sec)
1 10/9 0.3/0.3 | 0.8/0.7 11/20 Mesolithal (60%), macrolithal
(20%), megalithal (20%)
2 2/2 0.2/0.1 | 0.4/0.4 12/19 Mesolithal (50%), macrolithal
(30%), megalithal (20%)
3 5/3 0.4/0.2 | 0.8/0.4 11/20 Megalithal (50%), macrolithal
(30%), mesolithal (10%), sand
(10%)
4 9/8 0.5/0.3 | 1.2/0.7 12/19 Mesolithal (50%), macrolithal
(20%), microlithal (20%), sand
(10%)
5 12/11 0.7/0.5 | 1.2/0.8 12/20 Mesolithal (60%), macrolithal
(30%), sand and mud (10%)

The distribution of Berg loach in the basin was constricted to the main course of
the river and it was recorded strictly from the lower and the middle course parts. By the
same pattern as Kura barbell, Berg loach abundance decreasing towards upstream parts.
Although a little known about the ecology of this species yet, it’s obvious that any
impediment will definitely constrain further migration of this fish. Thus, it can’t be
expected to find this species in wider geographical area in the drainage basin and
particularly in the Gomur tributary upstream from Meghradzor village.

Kura barbel have been recorded everywhere aside the station 2 in the upper
course part. However, as there are no specific impediments for the survival of Kura
barbel in this part, we assume that it should be encountered there too.

Kura chub have the highest tolerance towards environmental conditions among
all recorded species and it’s not surprising that it colonized almost all the parts of the
river. Moreover, it definitely spawns in Gomur tributary and like Kura Barbel also in the
lower course part as both mature and fry specimens were caught there simultaneously.

The assessment of species abundance (fig. 2) shows that in general, Kura chub
was super dominant species not only in the lower and in the middle course parts, but also
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in the Erkarget tributary. At the same time, in both remaining stations it was dominant
species which speak about lack of predator fish like brown trout in the basin.

In the Gomur tributary Kura barbel was superdominant, in the lower and the
middle course parts — dominant while in the upper course part — common or
subdominant species depending on the season.

Berg loach was dominant species in the lower course part while in the middle
course part it was a common species.

Brown trout was strictly encountered in the headwaters and according to
classification was dominant in the upper course part of the Marmarik River and common
species in the Erkarget tributary.

However, considering low range of hydro-physical and hydro-morphological
parameters among the stations, we assume that the only serious constrain for the wider
distribution of species found is the Marmarik dam. Local impediments in the small
tributaries like little falls or channels beneath roads could constrain mostly the
movement of Berg loach which ecology is poorly studied yet.
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Fig. 2. Species abundance in spring and summer seasons

49



13.

N.E. BARSEGHYAN, T.V. VARDANYAN, V.L. ASATRYAN, H.V. EPREMYAN, A H. HOVAKIMYAN, M.R. DALLAKYAN

Five species of fish are permanently inhabiting the Marmarik River and Kura
chub is the most widely distributed species there while Khramicarp and Brown trout
were encountered only in some isolated areas. Although hydro-physical and hydro-
morphological parameters vary slightly among the stations, the presence of Marmarik
dam is constraining wider distribution of some species in the basin strongly. It’s been
also concluded that monitoring in the basin is quite ineffective during the high water
period and thus the only knowledge gap recently for setting the appropriate monitoring
season is the distribution patterns of species in the basin during autumn season.

Funding information. The work was supported by the Science Committee of
RA, in the frames of the research projects Ne 20TTWS-1F044 and Ne21T-1F208.
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Undlnpbiny eqtunt wywnnh npwywywu hwwnywuppubpp W hwdwwhwnwuh oginwgnpddwu
puntrep’ Utp Ynnuhg hpwywlwgyt| £ pgbunt intnwywu W Ukpdniéywd unpuintph hwwnywuhpubph W
hwwnyniejnilutph  nwuncdbwuhpnee)nit: Wn bwywwnwyny Yhpwnetp Gup hwdwynndwuh $Eunwnp-
wwynpdwl, wgpnysuuwpwlwywl quwhwwndwu Jeennp: Upnjnitupnud ubiGyghnu whuwwnwuputnh
U jwjbwéwyw)] wpunwnpniejwl hwdwnp wnwbdlwgnpt] Gup Uwhwwy pniq unpunp, npu wgeh E
puyunwd  gwépwdniejwUp, wwnnwd ubpdtph  phs  pwlwynijwdp, hwdtdwwnwpwp  fun2npw-
wwunneejwdp, hwdwswih wywnncnutpnyd, hupbwnnuindwdp b $hunindwag ngbph Lywwndwdp nhdwg-
ynLunLpjwdp:

enLq - thnpninnid - winGnwlwl unpun Uwhwnwly pniq - pjwunndwq dhgwin - ingbin

OLeHNB Ka4yeCTBCHHbIC CBOMCTBA IIONOB MHKHMPA M XapaKTep YHHBEPCAIBHOI'O HCIOJb-
30BaHMS C HaIIeil CTOPOHBI OBUIO IIPOBECHO H3YUEHNE XapaKTEPUCTUK U CBOWCTB IIOZ0B HHXXHPA
MECTHOTO COpTa M WHTPOAYLMPOBAHHBIX COPTOB HMHXKHpA. s 3TOr0 Mbl HCIONB30BAIM
KOMIUIEKCHOE (peHOTHTIMpOBaHHE, METO] arpobuosormdeckoi omeHku. Ilo pesynbraTam celnek-
LIMOHHOI paboThl U Ul KPYHMHOCEPUIHOTO MPOW3BOJCTBA MBI BbIOpany umxup copra Crnutak,
KOTOPBIil BBIAGISAETCS CBOUM HEBBICOKUM POCTOM, IUIOJBI C HEOONBLINM KOJIUYECTBOM CEMSH,
OTHOCHTEIBHO KPYNHBIE IUIONBI, CHMMETPHYHBIE IUIOABI, CaMOOIBUIIOIINECS, YCTOWYMBBIE K
KienaMm -putodaram.

Hnorcup — onvinenue — mecmuuiti copm undcupa Cnumax — nacekomoe-oracmoghaz — Knewju

By evaluating the qualitative features of the fig fruit and the universality of its use, we
conducted a study of the properties and features of the local and imported sorts of fig. For this
purpose, we used the method of comprehensive phenotyping and agrobiological assessment. As a
results we have singled out the “Spitak” fig sort for large-scale production and selection work,
because this sort is distinguished by its low stature, small number of seeds, relatively large fruit,
symmetrical fruits, self-pollination, and resistance to phytophagous lice.

Fig — pollination - local sort of fig “Spitak - blastophage insect - ticks
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Undnpwlwu rqbtUhu (Ficus carica L.) prwqgghUubph punnwupeh éwn Ywd pnih E,
hwunhwnd £ Swjwuwmwuh Jh wpp Jquptpnd® heliwl, UnjtdpGpwt, Wwytpnh,
Swdpwnhu, Qnphu, Ywwwl, Utnph W wynp: Swpwéywd £ unnphu, GppGdu Jhehu
lGnuwjhu  gnunphutpnud, hhduwywunwd  pudwihu  hnnGpnud, hwpwywihu  pwppwpnun
Lwlgtnhu, yhpatpnud W gEinwhnyhwnutpnud [10]:

Unynpwpwp unynpwywl pgbUhl wjuwbu £ hwpdwnpywdé snp JEpadwpliwnwpawihu
yihdw niubgnn uinnphu [GruwihUu gnnncu, np nddwn £ jhunwd tnwppBptp nmwpwédwlu
puwywl wpbwin Gpypnpnwihuhg® wyndhhg: qtunt Juph wbuwyhg pwgh, puwywl
wpGwih 2ppwund Lwle Quyynud E [5, 11]: fdqGupu  dywyynd £ Swjwuwnnwlp
RwupwwGwnnipjwu Uhwju guédpwnhp wtnwge 2pgwlutpned, 400-600 U 6nyh JwyGplinyehg
JhUsle Jtnu Yihdwjh UwhuwitnUwipu gninh’ wnwybjwgnyup 800 Utwp pwpénnieinillu-
utpnid: 33-nwd pqbUhU Jowyynud £ Swynynud, huswtu bwle Uintupph, Lonne W vwjng
anph dwngtph npn2 gwépwnhn hwnyjwéubpnid [10]:

LUbpywyndu Y6ptn gtunh hngunnd, hwupwwtunugwl hwpwywnllbgwl Jdwund®
UtnnpnL 2pgwlp Unup wluwnwnuGpnud, hwunhwned GU pgbUnt Jwjphwgwé phtn: UGnpn
2ppwlh npn ginntGpnud® ényh Jwytplnyphg 300-hg UhUsle 900U pwpépnipjwl Upw,
nwpwéywsd Bu inbnwywu Jpwyndh 10 unpwntp (hpnughg 7-p 1939p. Lywpwanbp Bu M.A.
3wnnuynu W L.S. Aphgnnwp) W Yhuwdpwyndh pgh quwlwgqu dwbp [6; 2; 1; 3]

faqEUnL unpintph twppGpwynidp ndywn E, pwuh np npwle 33-nd Gupwpyyt, Gu
gbUbnhywywu Jtd thnthnfuniginillbph: 33-nd pgbunt nbnwywu W Ubpdndywé
unpinbph pwgUwynndwuh, Jwupwypyhwn, ubtyghntu Lywwnwywninnywé hGunwgnunnt-
prJnLUUGp nbnliu 65U Ywwnwnytb, npp yhwdwwwwnwupuwlh pqtunt neuncdUwuhpnijwu
hwdwn UwhiwwntGujwd UPOV-h (Progress of plant variety protection based on the
International Convention for the Protection of New Varieties of Plants) Uhgwqgqujhl
Utpnnhyuwjh swthwlhutphl:

Whwwnwuph wpnhwywuncgntul wyu £, np ncuntdUwuhpniejwu wpnntugubpp
Ywpnn btlp oguwgnpét] ubityghwind pqbunt Unp' pwpén pbppwwnint, npwywy,
Juwuwwnncubph UYwindwdp nhdwgyntt unpinbph utnwigdwl hwdwp:

Wu wphuwwinwlpp Ywplnpynud £ upwuny, np gnp dGpdwpliwnwnéwhu Yhdwghu
punpn?  wwydwultpnud  nuuncdUwuhpneeynilltn U uwwpdb,  wnwehu - wuqud.
Jwupwynpypin  hGunwgnunygtp, B pqtunt punpwéd  unpinbph  hwwnywuhuGpu nu
hwwnyniejntultpp W wpdnpdtl npwtu ubtyghnu Gwujnie:

Ubp whuwwnwuph bwwwwyu E $EUninhywynpt, npwbu ublGyghnu Guunie
puwnpk], wpwldlwgut] patunt inbnwywu W Ubpdniéywé unpintpp' hGnwguw ubiEyghnu
wfuwwnwupltpnd yhpwnbint hwdwn: busgwbu Lwle pwgwhwjnt) potUnt Juwuwlwn
onqwuhguutphu, Jwulwynpwuwtu $hunndwag wngbphu, npnptp  wnwppbp  unpuntph
nhdwgyntuntinitup ingtinh Ujwwndwdp:

Ui W dBenn: Bwuh np M. Swpn2tUynh W L.S. Gphgnpjwuh Ynndhg Lpdwéd pqblnt
pninn unpwntphg vhwju 2-p, npnug ryncd £ Uwhwwy enigp, npnwyh wndte ntuBu npwGu unpuintn,
lwy U hwpdwnpywé nbnwywu wwjdwuubpht W vwihu U pwdwpwp pbpe, niunh ncuncdUwuhpbi
Glp prqbunLt wnbnwywlu Uwhuwy penig, UGpdnsqwéd dShuhynyh UbGnwnihunwlwywl, Ywnnunw
unpwtinp, Ywwnwnt) Gup npwug $Euninhwywynpdw wpuwwnwuglbnp:

LV2Jwd unpuinbph neundbwuhpnijwu hwdwn wnwownpyt) U hGwnlywy iunhputGpp.

w) nuntduwuhpbp unpnBph PEUNhwywihu hwwnywupubpp, p) hGwnwagnutG $Eunthntnh
wlguwl pUpwgep, &) npngbl ptipeh pwlwyp W npwyp, n) hhdlwynpty punpyws unpntiph
nunbuwywl  wpnnitbwydbunneeyniup,  6)  hGunwgqw  uGlyghnu wpuwwnwuplbph  hwdwn
wnwldlwglt] wpdbpwynp hwwnywuhubpny odwndwé unpwntbinp, q) pwgwhw)wnt| pqtunt Shinndwag
wingbph nGuwywihu Ywaqdp W npwug Lywwndwdp twpptn unpntGph nhdwgyniunceniup:

REwnwagnunnienilutph pupwgentd nuncdUwuhpdty GU wneplch Unpdninghwywl  hwnyw-
uhputpu puwn Jhgwgawiht Uywnpwgnpnipjul (UPOV)' wnbpliwphretnh Gpywnpnie)nly, (wjuncp)ndu,
Gpywpnigjwlt W (wjunejwl  hwpwptpwygnieinu, wtplwpehpetnh  Jwytpbuh  wlwg qgny-
Uh huwntBUuhynipnil, hhuph al., guquweh wuyntuwswih, gugweh Gpywpne)nil, Ggph Yupdwsée W
Ganh wuhwppenLenLl, wswal hwwndwsh Yunpdwée, pinpndhi:
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Stnplwphrbnh  GpUwpnienup,  (wjunieintup, npwlg  hwpwptGpwygnieiniup,  huswbu
Lwl wnbplwphprtnh W wtplwynpniuh Gpywpnipiwu hwpwpGpwygnientup npnpytp Gu pwununy:
Stph pwpp npnpdtp B pdwihUu  Ybrend: SGplwynpnibh  hwuwnnieiniup,  wuwnnghwUwjhu
gntuwynpdwl wuwnhdwup, gbndtnph pwuwyp, huswbu Lwle nbpllwehetnh Jwytptuh Ywuws gniuph
huwntluhynieiniup, hhugh dup, gugwreh wuyntlwgwihp, ququeh Gpywpneinilp, Ganh Yupdwéep
W wluhwppnejntup quwhwndt) U UPOV-h Ynnwynpdwl vhengny' yhgniwy Utnnny:

Munnh Unpdninghwywt hwnywuppubpp quwhwwnydtp 6U UPOV Uhswgquiht JGennh hhdwu
dnw, npwlp BU' authp, alp, pwpépnipgniip, wwnh ququeh  webwjnueintlp,  wunwdwayh
hwuwnntp)niup, pwynwunieinilp, thwjp, yunnwdwUh W wwnnwduh gnijup, wywnnwduh Yunrnigywéep,
wJdnpnipnilp, pwpp, Swywip, wywunh hwuntbwgdwl uyhgpp, prYwunientup, nhdwnpnnuywunt-
RJNLUn, 2wpwnutnp:

Munh pwpapnuiniup W gwthp npn2yty BU- Unthuh dhgngny: Munh alp, ququieh wn-
ywyncenitup, alp, wwnnwdwyh hwpenieintup, pwynunceniup, thwyp, gnuyup, wyunnwduh gnuup,
Junnigwéep quwhwunydt) BU yhgniwy Ubennny’ puin UPOV-h: UPOV-p, npu oguwagnpdyt| £ wju
hGnwgnunipjwl  dwdwuwy, Jdhpwggwihu  wpéwlwgpnignitt £ wdpnng  wphuwphnd  unpunp
wnwudluwyhnipjwu, dhophuwynipjwl W Yuwjntuncejwl hwdwp [4; 5; 12; 13]:

PEppwhwywpep Ywwwndb £ dnenyd’ qgnipnpbl, wywnnubph pphwuntuwgwsé yhdwyned
Ywd hwuntuwgnidhg Jh pwuh on wnwy:

JUwuwywp opqwuhguutphg $hwindwg wngbph pwgwhwjndwl W wnGuwywihu Ywquh
npnUwu  hwdwn hpwywlwgdt) BU Gpenuwiht  hGnwagnunienluutp, nhunwnpynwdutn, udne-
ownnudutn: Unngybp BU puh yGnlp, wGplutpp, poyuph dpuwgh wnw W pwihywd wwnninubpp,
pniuwlwl  JuwgnpnubGpp: wjwpedwd  Udnplbpp wbnwihnfudt) BU jwpnpwwinnphw, nputbn
hpwywuwgyt) £ mGuwywihu ywaguh Unyuwywlwgned:

JUwuwlywnp opqwuhquubph hwjwpep W $heuntdp Jwwwnytbp 6U wywpninghwjnud (nqui-
pwuntpntuncd) punniujwé dtGennutnh hwdwéwyu [1; 3; 7; 8, 9; 10]:

Upnynibplutp W pUlwpyncd: Utp hGunwgnunipjwu (2019-2021 pp.) wpnniu-
pnud wwnaqytl £, np Ywnnuw unpwnp ntuh dhghu widkgnnnieinil, Swnp hwulnud £ 4-54
pwpapniejwl: Uwyhwnwy pnig unpinph uwnwpep wwnwénlt £, Swnh pwpénpnieiniup
hwuunwd £ 3-3,5 J-h: Shupynyh UGnwnhunwlwlwl unpuinp éwnp nudbnwé £, dwnh
pwnénntejntup hwuunwd £ 6 J-h:

IGwnwgnnnipintuhg wwnqytb £ bwl, np Ywnnuw unpunh nGpllUGpp Gnwprwy
GU, Nyl unngwbqgn, Ymun, uwdwwwwn, Yhinpnuwntbnhl, 6-8 ud, ninhn: Uwhwnwy enig
unpunp nibh Gowprwy, wwnwduwdnp Ggptpny, uwdwwwwn  inkple, nGpllwyneniup
wnbnuwal E, uGpnigewagniu, 9-10 ud Gpywpnipjwdp: Shuhyngh UEnwnihnwluwywu
unpnnp  nluh - Gnwpjpwy, GppGdu  huqupewy, unngwbqp, pwjwuwwwm  wnbpl,
wnGplLwyneniup Yhinpnuwntbnhu £, nunhn, 12-15 ud Gpywpnipjwdp:

Ywnnuwl gnunwnhdwgyntt unpin £, Ywnnuw unpinph wwnnp dquwéle £, huy
Gnynpnpn pbpeh wwinnp® Yinpwdndu: Unwghu ptipph wwninubph utpdtpp dGdwewuwy
GU, huYy Gpypnpn pEpeh wwninunUGphup' wytbih phs: Munininutpp hwuntbwgdwl dwdwlwy
onh W hnnh gbpfunuwynijwlu nGwpenwd nluBU ng UGS Gwpdwodnipintl: Munnwnubpp
whwnwuh U pwpd L JEpwdwyjws yhdwynid oquwgnpdtint  hwdwp, wpwg
rwnwund 6U dwnh ypw: Uspp Yhuwpwg E, Jwlws pEhniyutpny, Yinpwynlu gugweny,
huy wwnh funnngn® Yinpwync:

Uwhtiwy rgh utpdtipp ghg pwlwyntejwdp GU, nGnhl, funznp, dwnlywlwip Unipp
rGlwUNn E, pwpwy, ubpnigewwlwswydnil, wgep Yhuwpwg £, niuh Ywuws pBthnyutn:
Uwhwnwy pnig unpnh  wwnwdwyp ubpnigewgnyu £, pwpwy, thwyncu, Uunipp,
hiwdwwwwn, wwnnwdhup' ntnuwywpnwanyl, pwngp, Jdtnph pnipdnitipny, hjnupwih,
uncpp, wwinnp qunuwale £, yunnwynep Ywpsd £ Unpunp nhdwgyniu £ ddnwu gnuinbiphl,
rgh pwngytnhtu W pwpép pGppwwnne £ MunncnUbpp ninedned GU hnnned funuwiynejwit
wwywuhg. quugqwéwpwn pwhyncd Gu:

dhuphyndh Ubnwnhnwlwywl unpunh wunninubpp tnwbdwale U, wywnh funnngp
Gpywjlwyh E, (wy (gywé wunnwduny, ubpdGpp nbnhu Gu, Jwun, phs pwuwyniejwdp,
wgep thwy k, dwunpwywanyu phthniyutpng: Munnwynpp Yupé £, ynnudwyp' pwpuwy,
untpp, pnyl hiwjwwww, dnig  Jwunpwywgnuu, wwnwdhup'  dnig  dnpbgnu,
hwwhywynn, ntdtn pnipdniuepnd, dGiEudwt, pwngn: Unpunp nhdwgyniu £ hhywunnt-
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rIntlUEph  UYwwdwdp, wwuninuGpp wwhntuwy W thnfuwnpniuwy Gu, onh W hnnh
gtGpfunbwyntpjwl wwjdwlutpnd wywnninutnpp Ywynu BU preybint b dwebint Lywwndwdp:
Swnbpp pwpépwd GU, wwninuGpp wubwyntu gnitbwygnpnud nlUBU,  wwnnenubph  hw-
untbwgnidp dgégyned E:

Unyniuwy 1. @Fqtunt yagbEunwwnhy pnnpnoutinh thnthnfuniejncutnp
(2019-202 1. Uhghu wnyjwiutnpny)

§ o S g SEpllwpwth
- E' c S = o OC
3 g g 5 2c2 > 3a
g = | 5| 2z |35E < 572
= 3

g £ | & £32 |T%3| & | 3 2 | 28
5 2| £ 2% | §gg| 3 E = | B8
5 e | 5 = g3 3 > | 55
<3 c = 5 A S
c [dR [} >
©

UurgnmL“:“ 18.04.| 30.04.| 30.04-20.06. | 25.06. | 15.10. | 25.10. | 02.11. | 216

dhuhynyh )

Utnunip- | 25.04. | 06.05. ?2'856’ 24.06. | 08.11. | 14.11. | 16.11. | 230

nwlwywl T

Uwnnuw | 10.04. | 22.04. gé'gg' 30.06. | 20.10. | 27.10. | 03.11. | 217

Utn hGnwgnunnipintlubpnd wwpayty £ (wn. 1), np $hupynyph UGnwnhnwuwywl
unpwnh ybgbuinwghwih 2pgwun nlennnepniup Yuqut) £ 230 op, huy Ywnnuw unpuinhup
217 op: SEnwywu Uwhwwy rgh ytgbnwghwih wnlnnniejnitup Yuqut) £ 216 op:

Mwpqub] E, np rpqbUnL pEnduwynpdwl wpngbup pwpn E, jnipophlwy: vwswél
thnanuinnudp inbinh £ nluBuncd Uhwju pgh YnGuinh (Blastophaga psenes) dwulwygnijwdp:
UGy wwpyw pUpwgpnd pluwunndwagp wnwihu £ GpGe ubpniun: Wn ubpndunutpp
hwdwwwwnwuhiwunwd BU eqtUnt wynnwptpdwl gBUBpwghwutppu [4]: qBUnL wnwghu
wwnnuGpp  hnghu-ognuinnupl - wnwwund  BU Gpyne  wwpBywu, huy  Gpypnpn
wwnLnutbpp® wpliwlp, pupwghy wnwnyw 2hytnph Ynw:

Unjniuwy 2. [Fqtunt gEuGpwwnhy pnnpngutinh thnthnfunientlupp
(2019-202 1. Uhghu wnyjwiutnny)

®dnpéh nwppGpwyutpp Swnynwd MunLnutph Mwnnutnh (phy
hwuntuwgJdwu uyhgpp hwunctuwgnid
Uwhwnwy pnrg 15.06. 09. 09. 17.09.
dhuhynyh 10.07. 06.10. 14.10.
Ubnwnihnwlwywu
Ywnnww 1-hu pGpe 18.05. 14.07. 22.07.
Ywnnww 2-pn pepp 14.07. 12.09. 20.09.

fdqtunL gbuGpwwhy pnnpngutph nundUwuphpnieinlung wwpguby £ (wn. 2), np
dhuhyndh UEnwnihnwlwywl unpnp, Uwhunwy enigp huplbwihnaningnn Bu, pbpp Gu
wnwihu Jhwju JEY wlugwd® 2019-202 1ppe.-h Uhghu nnyjwiutpny ognuwinnu-ubwwnbUdptph,
LUwnnuwU Lu huplwnpnuynn £, pwg pbpp £ wnwihu 2 wuqwd, wnwghlu pbpph
wwnLnutnp hwuntuwuncd BU hnehupu, huy Gpypnpn pbpgh wwnnwqutnp ognuwnnup Ysuhg
UhUsle uGwwbdptph Gpypnpn YGup: Ywnnunw, Shuhynyh UGnwnihinwuwywlu unpntpp
Jwpnn GBU wwnwpbpt, Lwl wnwlg thnpnindwl: Swnynwdp, punn 2019-2021R(RE.
wnwphutph Jdhghu nwiutph, Juwuwpytp £ hnhup 10-hu, wwnnh (ppd hwuntbwgnudp
wntbnh E ntubgt| hnyunEdptnh 1-hU tnwulonjuyntd:
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Uwhwwy pniq unpuinh dwnynwdp intnh £ nlubgbp hntuhuh 1-hU tnwubopjwiynid,
huy wwnp |phy hwuntuwgnudp' ubwwnbdptph  1-hU nwubopjwynid:  Wpnyniugutphg
wuwnqyby £, np pqbUNL wywnninp' wyunnwpnyyp, qupgqwuncd £ 50-90 opnid:

Swulywgwd unpuuwncuntdUwuhpnieintt Jhindwd £ Upwit, np punpdBu punén
pGnppwwnnt, npwlyjw] ywnninutn nlukgnn unpuntp:

Unynruwy 3. [BqGUnL unpinbph nip twpGywu dwntph pEppwwnyniejwl wpnjntupubpp
(2019-2021zR. UhghU nyjwiutipny)

Munh Uhghl Yzhnp, - Ptnpw-
Unpwintbph wuywuncdp gnpwd /100 wnnh swnhg, Uq wynLreincup,
Uhghup/ ’ wn/hw
Uwhunwy pniq 33 6,0 5.3
dhuhynyh
Ubnunihunuwliwyuwl 43 8,0 7,11
Ywnnunw
52 5,0 4,45
1-hl ptinp
Ywnnunw 40 40 355
2-pn pipp

Utn wpiuwwnwlend ncuncdbwuhpdwd unpunbph pGppwndnipjwl wpnyniuplbpp
UGpYwjwgywsd GU nip nwpGywu dwnbph hwpdwnyny (wnyneuwy 3): f@qbunt ubdwl
dwytpbup wygnud Yuqutp £ 4,5x2,5d, dwnbph pwlwyp Uty hehyunwpnd® 889 hwwn:
Ywnnww unpnnh UGy hGywnwphg 2019-2021pr.-h UhohUu nwiutpny unwgyty £ 3,55-
4,45in/hw pGpe: Shuhyndh UGnwnhrwlwywlu unpwnh JBY hGYwwphg unwgyb) E
7,1Twn/hw pbpp, huy Uwhwnwy enig unpunh JBYy hGyunwphg' 5,3 n/hw: Udtuwpun2np
wwintnutpny 2019-202 1ppE.-h Uhghu njuwubpny wgeh Gu puyb, Ywnnww unpunh 1-hu
ptpph wwnnutpp' 52 gpwd:

JUwuwlwp opgqwuhguutphl pwgwhwjwntint hwdwp Uwyhwwy pnig, Ywnnunw,
dhupyndph  UGnwnhunwlwlwl  unpnbph ypw  Junwpgwéd  hGunwgnunie)nluutbph
wnrynctupnid wpdwbwagnytl £ $hnndwg ingtiph 6 inbuwy, npnughg 2-p Tetranichydae, 1-
pn Tenuipalpidae, huy 3-p Eriophydae puwnwuhpUtph UGpYwjwgnighsubp Gu: @qtunt Ypw
$huinndwg ngbph nGuwlwihu Yuwgdp UepYwjwgywsd £ wryniuwy 4-nud: huswbu Gplncd £
wryneuwy 4-h nyjwubphg, pqtunt 3 wwpptp unpnbph ypw qupqugbp Gu wngbph
hGwnljw|; 6 wnbuwyubpp' Tetranychus urticae Koch, 1836, Panonychus hadzibejliae Reck,
Cenopalpus punicae Prit et Bak., Rhyncaphytoptus ficifoliae K., Acaria ficus (Cotte.), Acaria
granati Can. et Fanz:

Unyniuwy 4. @qEUnt Juwunn ingtiph tnGuwywjhu Yuadp W npwug pwhujwénieintup
puwn Juwpgwpwuwywu dhwynputGph

Shy  “wu | Ywpg Cuwnwlhp 8tn Stuwy
Tetranychus Dufour, Tetranychus urticae
Tetranichydae 1832 Koch, 1836
y Metatetranychus Panonychus hadzibejliae
< - Reck, 1947 Reck.
k=) (<5} - .
Is] k=l S . . Cenopalpus Prit, Cenopalpus punicae
S £ § Tenuipalpidae et Baker, 1958 Prit et Bak.
£ 8 < Rhyncaphytoptus
< < ficifoliae K.

Eriophini Nalepa,

1898 Acaria ficus (Cotte.)

Acaria granati Can. et
Fanz.

Eriophydae
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NunwlUwuhpGingd  Uwhunwy  eniq, Ywnnunw, dShuhyndh  UGnwnhunwlwywlu
unpintpp’ wwpquby £ np wngbph WJwwndwdp wewybp nhdwgynitt £ Shupynyp
Ubnwnhinwlwywl unpup, hwdbdwwnwpwp wybh phst Ywnnuw unpunp, W pwpén
nhdwgyntuncpniu £ gnigwptbpti Uwyhwnwy enigp:

NruntdUwuhpnipinclutnh - wpnyniupnud - wwpqdb, £, np wngbphg  wdGUwpwwnp
Juwudtbp £ dShupynyp UGnwnhnwluwywl unpwnp, nph ypw hwynuwptpyt, U wagbph
hGwnlywy  wnbuwlutpp'  Tetranychus urticae  Koch, Panonychus hadzibejliae  Reck,
Rhyncaphytoptus ficifoliae K ., Acaria ficus (Cotte.):

UGltyghnu hwwywuppubpny W ¢np UGpéwpliwnwpdwhu Yihdwjwywlu gnunncu
punpn?  wwjdwuubpnd  wpunwnpnipjwl hwdwnp wnwUdlbwgytp GU  nuuncduwuphpywé
Uwhwwy pnig, Shuhyndh Unwnihnwuwywl, Ywnnunw unpntpp, npwughg Uwyhwnwy
eng wnbnwywu unpunp nluh Jhghu pwlwyh pGpe: Gpynt wuqwd pGpe  wnwint
hwwnynipjwdp wnpdtewynn £ Ywnnunw unpup, npp Uwle pGppwwnne unpn £ Shuhynyh
uGnwnihinwlwywl unpup pwnén pGppwwnnt unpn £ Shnndwg ngbph Ujwndwdp
nhdwgynitunipjudp  wgeh £ puyunud  nuunwlUwuppjwé  Gpbe  unpinbphg  Jeyp'
Uwhwwy eniqp: Shuhyndh Ubenwnihunwlwlywl unpinp wybih enyp nhdwgyndu £, huy
Ywnnwnw unpup hwJutdwwnwpwn wytih nudbn E:
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UGd UGNLERLENh (TURDUS MERULA LINNAEUS, 1758)
ALUANUUL EUNLNGhUL USEOULUYENS RUNULh
auauvuLLerniv

J4.S. 3USNruUMLGS3UL’, L.Q. UsnhL3uL?

W3 plUwwwhwwlntpjul Yndhnt,
2&niphh inbpuiningpwlwl hwdwuwpwl
luskarapetian@gmail.com

Whuwwnwupnid wnweht wuqwd Uepywjwgynid £ UnGthwuwytpun pwnweh nwpwéepnid ul
ytnuthuutph puwnpdwu Eyninghwt: QUuywé ule YenUbhuubpp hwdwnpynwd BU inhwhy wunwnwihu
ergnlultn, hpGug Eyninghwlwl pwpén dyncuncejwl 2unphhy  hGunniejwdp  hwpdwnynid  Gu
nippwlhqugywd  tnwpwédpubphu: “huwpynedubpnd wwngbp Gup, np ule YGrubhuubpp pwnweh
wnwpptp  hwwndwsdutpnud puwnpdwl  hwdwp  oguwgnpdnud BU Unuin 23 wbuwyh pnyubp W
JwpnuwptU Yunnygubp: Aubpp Yunnigned BU gGnbhg dhghuned 0,5-7 J pwpéanpnintluGph ypw, huy
npwtu 2hbwujnie ogunwgnnénid BU huswbu puwywl, wjuwtu b wuppnwngtu dwoadwl Ujniptn:

Ul htnUGtu - Upgwu - Unbthwuwlbnw - Eyninghw - pnyl - nippwhquighw

B paborte BniepBble npescTaBiaeHa SKOJIOTHs THE3I0BAHNS YEPHBIX JPO37I0B HA TEPPUTOPUU
r. Crenanakepra. XOTsI YepHBIE IPO3/bI CUMTAIOTCS THITMYHBIMHU JICCHBIMU NTHIAMH, OJaromaps
BBICOKOH 9KOJOTMYECKOW TMOKOCTH OHHM JIETKO HPHCHOCA0IMBAIOTCI K ypOaHN3UPOBAHHOI MecT-
Hoctu. [Tyrem HaGmroneHniT Mbl BBIICHWIIH, YTO YEPHBIE APO3/bI UCIONB3YIOT ISl THE3IOBAHUS
OKOJIO 23 BUJOB PAaCTEHHH M COOPYKEHMI B pa3HBIX 4acTsaX ropofa. I'He3na cTposAT Ha cpeqHeil
BbicoTe (0,5-7 M OT 3eMJIM, @ B KQUECTBE CTPOUTEIIbHBIX MaTEPUATIOB UCIOJb3YIOT KaK IIPUPOIHBIC,
TaK ¥ aHTPOIIOTE€HHBIE MaTepHAbI.

Yepnoiii Opo30 — Apyax — Cmenanaxepm — 9K0102Us — 2He300 — ypoaHu3ayus

The ecology of nesting common blackbirds in the territory of Stepanakert city, Artsakh
are presented. Although common blackbirds are considered typical forest birds, due to their high
ecological flexibility, they easily adapt to urban areas. Through observations, we found out that
common blackbirds use about 23 species of plants and artificial structures for nesting in different
parts of the city. Nests are built at an average height of 0,5-7 m from the ground, and both natural
and anthropogenic materials are used as building materials.

Common Blackbird — Artsakh — Stepanakert — ecology — nest - urbanization
h wnwppGpnupintt plwywl  (wunpwdnubph® npppwthqugywd nwpwédpubpnLd

pngnllltGph  wwpptp  Eyninghwywtu  fudpGph hwdwp wnyw U wdBlwpwqlwqwu
puwywwntntpp: QUwjwd nippwlhqugywé nmwnwéplbpnd wnyw GU tnwpwplnye
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Swjnwhtn  gnpénuutp, npnup  uppbu  GU  wnwpwgunud  pRgntlUGNh  hwdwn,
wjuntwJdtbwjuhy pwnuwep U pwnwewdtpd wnwpwéplbpp Junwd Bu prgnllltph k-
uwywjhtu pwquwqwuniejwdp hwpniun JujpGphg Jeyp [3]: Wn Jwupu E Jyuynd wjl
thwuwnp, np Upgwhuh IwlpwwGwnniintuncd wnwjuop hwjnbh 223 wnbuwyh ergnLlltph
dnin 59,6-60,5 %-p puwyynwd Ywd plwnpnd B UnGhwlwlybpn pwnwend W
pwnwpwdtpd wnwpwépnid: Cun npnd  UnGthwlwybpn  pwnwpeh  opuhinindwnibwlu
hhduwywunwd Ywguywé E engnilubph nBunpndhy fudpbphg, husp wwydwuwdnpjwé E
pwnwph wnwppbp punyeh Ywlws dSwnwwnlyhutpny (wnipwyutn, wwpybp, wunwnw-
wnipwyutp):  QUuywé  pwnwpwhu  ntunpndinpuwynud W wlwnwnuGpnud  puwnpnn
rengnultnlu nlUEU Ywaqdwynpnidutph punhwuncp Udwnepynit, wjuntwdtUwjuhy pr¢nLu-
utph wnwghU tunudpp wwppbpdnd £ nuppwithqugywé tnwpwéenid hp hwpdwpyw-
onLejwl  Eyningn-Eeninghwywl  wnwuduwhwwnynipnilubpny: Auwybtgdwd wnwnwodp-
utph wuywjniunieyniup W wwippGpwpwn  hpwywluwgynn thnthnfunpynillbpp pwnw-
pwhu wnwniywghwubph dLwynpdwl hwdwp uwhdwbwthwynn gnpénuutn Bu: Wu
wnndny  nuppwlhqugwéd  vhpwywipbphu - wuwnwnwhu - prgntlubph  hwpdwpyGinc
wnwUdUwhwwnyniintlutph nuuncdUwuppneenllutpp dwdwlwywyhg YGunwuwpwlne-
rjwU W EYyninghwih wywnniwy hhduwpuunhputphg Bu:

UlL yenuGhuuEnU (Turdus merula) nhwhy wunwnwihu wju prfUwnGuwyutphg GU,
npnup pwpGhwenn jnipugptp Bu GYpnwwih Uh 2wpp nGghnultbp, npuntn dlwynpwéd
wnwntyjwghwutnu hptug Uh 2wpe Eyninghwywl, Unpdndhghninghwywl, teninghwlwl
wnwUbdUwhwwnynipintlutpny wwpptpgnud U hpGlug  plwywl  (wunpwdnubph
wnwnLyjwghwlbphg [5, 8-11]:

fengnLlllph uplwUppny YEuuwytpwhu wlgubine Ywplnp thnyphg £ pwnw-
pwihUu Jhgwywjph jnipwgnedp: Hw wywydwuwydnpywéd £ EYyninghwywl, Jwnpwagdwihl,
nwpwdwywu, ulunwihu b wy wuwtyunubpnd [4, 7] Nippwuhqugywé nwnwdeubnphu
hwpdwpywéniejntp puwywlwpwn hwugbgptp £ ule yGrubhuubph EYningnyEuuwpw-
LUwywl thnthnuniejntlUbphu, hUugp wwnwuhuwl £ ngjw; vhewdwinh gnpénuubphu:

UlL YtnuthuuGpu odwnjwé Gu Eyninghwywl pwpép dyncunipjudp W wndne-
uncpjwdp, nph 2unphhy nlubU (wju wpbwp W nwpwéddwl pwnép wpwagnepnll: Lenpyw
wwjdwuutGpnd wju prgntllbpp thwndte jntpwgnt) Bu UinGthwuwybpn pwnweh pninn
lwungwdpwnutbpp:  buswbu  gpwywunigjwl  wnywiubpny [6, 12], wjuwbu £ dbp
nhwnwpynwdutpny wwpgutbp £, np nuippwupqugywé nwpwépubpnud  YenuGhuubph dbg
pUuwjhtu puwgnh W hwpdwnpynnwywuniejwl wnwyt] U6 aynLunteintt U npulenpnud ule
yGnuthuuGpp: UL YyGnUGhulbpp EYyninghwywl dyniunieinil GU gnigwpGpnud  huswGu
puwywwbntph puwunpnigjwl, wuwbu £ pubph Ywnenigdwl Jwppewgénud [3], husu
wnwuduwwbu npultnpnud BU wuppnwngbl wunRwdinned:

Ut U dEpnn: NunwlUwuhpnipinitbubpp uwwwndbp GU 2017-2022pR.-hU pLwnpdwl
2npwunid: Ipdlwywl inGnGynieinllubpp hwywet) Gup UnGthwlwytGnn pwnweh wynipwyuGpned,
wjghutpnud, gpnuwjgnud W pwnuwpwdbpd  wnwpwéplbpnud: Ul YGnUGhuuGph  pwlwywywl
hwqwnyp hpwywlwgptl Bup puwiht twpwéplubph nbnwagpdwl JdGpennutph ogunwgnpédwdp [1]:
RUGph nhunwpynwdubpp uyubp Gup Jwnwh yGpgtphu W wwphth YGuGphu W pwpnilwyty Jhugl
hntuhuh Gpypnpn YGubpp: RUBPp hwjwnbwpbpBintg hGwnn swithwant) Bup, wenwueh pwpanpnie)nup
nnpn2b| Gup GPSmap62stc EjGywnpnuwyhgwghnt uwppwynpdwdp: Ruwihl Ywnnygubph swithnwdutnh
hwdwn oguwagnpédt) Bup dwwwytlUutp Ywd pwunUltp W juwnwntp Bup hEnlywy swithnedubpp® puph
npwdwaghép (D), gwyweh wnpwdwaghdp (pUh UGpuh wwwnbph Jhgle Gnwé hGnwynpnieiniup)' d, puh
pwnénpnteintup (H), gwdwh funpnieintup (h), swithnidubnplu hpwywlwgytb) U Jhugle 50 U Gpwninejniun:
Qytph swihnudubpu hpwywlwgnt) Gup wnwugtbu ghpyninyd, vhugle 0,1 JU unipniup: Qytph
gnpwugnuup hpwywlwgntb Gup pubpnid hGug wnwghu ddh h hwjn quinig ufuwd L wpnilwyby
hGwnwaquynid: AUEph nhinwpynwdutpp Yuwnwntg Bug jnipwpwugnip 7 opp UGY: Wl nGwencd, Bpp pubpp
Gnb| GU ndwnwdwwngbih Juypbpnud, W wuhuwp E GnGp nhunwpyt puh ywpniuwyneeyniup, LG Gup
Uhwju YEuuwdhpwywjpp, Sweh Ywd pthh tnGuwyp W gGwnuhg Uninwynn pwnpénnieintup: Rubph nhunwnp-
yncdubpp uyutb) Bup dwpunh wnwghu YEuhg W wpniuwyt) Uhugle hntuhuh Gpypnpn Yeup:

Wws dwdwlwywhwwnywsénid UnGthwuwytnun pwnwpeh tnwpwédpnid hwjinuwpbptbp Gup
275 pniju:
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UnGthwuwybpinp  hwjywywl  huwgnuu  plwywwnbnhubphg  Jeyu E, wjiu  guuynd
E Swjjuywl (GrUwphuwnphh. hwpwywplbgwl dwuncd® Upgwhup (GrUwnpwih  UwhiwiGnUwhu
gnuint ng UGS hwppeniejwl Jpw' Ywnpywn gbnh Jquwy dwpwpwyup dwhe wihht' 650-1100 dGunp
pwpépniintllGph Yypw: Sppwuwwwnygwéd £ wuwnwnlbpny, wighutpny: UnGthwuwybpnp widd ntuh
29,12 Yu? wnwpwde, nphg Ywlwswwwwn nwpwéep Juqunud £ 4,253 YUz UnGthwuwytpunu nlup
Jend Yihdwjwywu uéujjdwhhbn: 3ntujwph Jhghu sEpdwuwnhdwln -0,2 °Ct, huy hnihupup' +22,4 °c,
ognuwnnuhlp® +22,2 “C: URlnnpuwihl inknnidubpp tnwptywt vhehu hwpyny uguned U 535 Ud:

Uwntthwlwytpunh dwdwlwywyhg juwlwswwwwnnidu pungpyned £ wnipwutpp, wyghutnp,
pncJwpltpp W plwlwl Yubiwg jwun2udintbpp’ wbnwnwwnipwyutpp W pwnwewiht wuwnwneubpp:
UwnbGthwuwytpunh wnipwyubph, wjghUubph hhduwwl SwnwwnGuwyubphg GU |npGUhU, unuBUhu,
rfuyhl, Ywnupt, gwhiwytnwuBUuhu, undhl, Undhlu, pnywl W w)t, jwu bwl wnwppbp wnBuwyh
wwnnwwnt dwnbp, hugwybu Uwle nLrhutp nL pwpnhltn: Runwewdtpd tnwnpwéplbpnid, pugh LpYwé
Swnwwntuwyutphg, wniw U nwpwnbuwy dSwnwethtn' uquh, JwJhuBUh, gwetUh, UnpBunt pihtp W
wyju:

Upnyniuputp b puliwpynid: UntGhwlwytpnnd ule yEnuBhubuGpp puwnpnud Bu
lwjlwwntbple W puwnl  wUuwnwnubpnud, wnipwyutbpnud, gbpbGguwultpnud, wjghuGpned,
gwépwhwny  Ywnnygubpnud, wyghUubph  (pywéd  wnbwyubpnud, pnydwpubph Yuilivg
wnuyhutGpnud, YEunwuh W sgnpwgwd Swnbph thswyubpned (wn. 1):

Unniuwy 1. Uuppnwngbl inpwbudbnpdwghwutpnud ule Yenukhultph
puwnpwywntnp (%)

RUGNh nEnwnpdwl Jwjpp Lwnuwgeh Lwnuwgeh Pwnwpwdtna
yeunpnuncd wnywpéwlutpnd wnwnpwépubpnd
n % n % n %
Lwjuwwntpl dwnbp 25 30,9 28 30,4 32 31,4
®owwnbpl Swnbp 11 13,6 9 9,8 9 8,8
Lwjuwwnbple pthnunltp 26 32 29 315 33 32,3
®owntipl pthnLnltn 12 14,8 17 18,5 21 20,6
Qbwnuhu 0 0 0 0 0 0
Uwpnuwptl wnnigubn 7 8,7 9 9,8 7 6,9
CunwdJtup 81 100 92 100 102 100

UL yGnuGhuuGpp pubph Ywnenigdwu hwdwp ogunwgnnpénd GU - tnwpwplnyp
pnyubin, JwdninUubp, pnipn, thGnnpubp: Unwjuop Jbp Ynnuhg Ywuwpywd nhunwp-
yndutpny wwpqby Gup, np ult yGrutGhulGpu hpbug putph Ywnnigdwl hwdwnp hhd-
LUwywunwd ogwwgnnpénid Bu 23 wnbuwly Swnwehniinwihu pnyutn, pun npnud Unk-
thwuwytpwun pwnweh tnwpptnp hwnyjwsubpnd bwhupuwnpned BU tnwppbp inbuwyh dwnkp
U pthtn (wn.2):

Nruntdbwuhpnipinclutnp gnyg 6 wnwihu, np UnBthwuwytGnpnh  yeuinpnund
wnwyb] UwhupUwnnpbih wBuwyu ninBuhu B 11,2 %, pluyhu no pubdnpBupu® 9,9 %, wp-
Jwpéwuubpnud Uwhpupunpnd BU gwhuwytnwup' 8,7 %, rhuyhu, dnpbupl, Jwdhutuhu,
pwnuwpwdtpd nwpwédputpnid wnwyt] bwhupunptbih pbwnpwywinpGpu Bu dnph pthbpp’
13,7 %, gwhuiwytnwul nL Jwdputupu® 11,8 %, uqukupu® 10,8 %:

Cunhwuntp wndwdp Jbp nhunwpynwdubpny  Swnwpniutbph, Swnwpethtph W
rthwpniutph nGuwywihu pwquwqwuniejwl Ut ul Yenubhuutpp pninp hwynuwptpywé
putph Ute rithtphg wnwyt, 2wwn Uwhupunpnud G puwnptp gwhiwytGnwultph ypw (9,45
%), Gpynpnpn wnknp qpwnbgunid Bu UnpBuhutpp (9 %), hGwnn' Jwdhubuhu (6,9 %) L
hwenpnwpwp® Ujnwuubpp: Swnwpnyubph Jbp wnwehUu nbnp qpwnbgunid £ rhuytupu
(6,9%), htwn' ninbuhu (6 %), Ywnuhu W uquhu (5,8 %): GpptUu putp Ywnnignd Bu
snpugwé dwnbph W 6jnuntph ypw, npu wpdwlwgnt) Gup wunwnubpned, uwywju hwpyh
wnubny wju hwugwdwuep, np UnGthwuwytpn pwnweh Julwswwwwn inwpwépUtph
Uywwndwdp hpwywlwgynd BU yGpwhuynnnipintu W fulwde, nwunh pwnwenid W
pwnwpwutpd lnwpwdpubnpnd ¢gnp dwnbph ypw putp sEup wpdwlwgnby:
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Ungniuwy 2. Ul yenuthultnh Yynnuhg puwnpdwu hwdwp ogunwagnnéynn

Swnbpp W pthtpp
Swnbph W ptheph PUGph phup Cunwdtup
nGuwyutn Lwnweh Pwnweh Pwnwpwdtné
yeuwpnund | wpjwpdwllbpnud | tnwpwéepubpnud
n [ % n [ % n %
Swnbp
LnptUuh - Tilia 4 49 2 2,2 - - 6
Ywnuh - Quércus 7 8,6 6 6,5 3 2,9 16
wgklh - Fraxinus - - 3 3.3 2 1,9 5
uyh - Acer 8 9,9 7 7,6 4 39 19
Unuh - Platanus - - 4 44 - - 4
NLntUp - Salix 9 11,2 6 6,5 2 49 17
Pwnnh - Populus - - 2 2,2 - - 2
UwinptUuh - Prunus 7 8,6 - - 3 2,9 10
hubanptuh - Malus 8 9,9 3 3,3 - - 11
Swuabkuh - Pyrus 6 74 - - - 6
funLpdw - Diospyros 5 6,3 - - - - 5
Un6h - Pinus - - 5 54 2 1,9 7
Unth - Cupressus - 2 2,2 - - 2
Uquh - Crataegus - 5 54 11 10,8 16
2yknkUh - Mespilus - 6 6,5 9 8,9 15
fathbp
ShujGUh - Corylus 7 8,6 4 4.4 6 5.9 17
Swhuwytnwu- Lonicera 6 74 8 8,7 12 11,8 26
Gnplwuh - Syringa 4 49 5 5,4 4 3,9 13
Sweph - Paliurus spina - - - - 8 7,9 8
UnpEUh - Rubus caesius 4 4,9 7 7,6 14 13,8 25
Qhhh - Juniperus - - 5 54 7 6,9 12
UwuJhuBUh - Prunusspinosa - - 7 7,6 12 11,8 19
SwnungbUh - Ribes 6 74 5 5,4 3 2,9 14
Utn nhunwpynwdubpnd ule yGnuBhulGpp plwnpnd BU gbiuh  Jwybnlenyehg

wnwppbp pwpapnieinitlubph Ypw, dhghunud® 0,5-7d (2+0,36; Cv=25%, n=275), wuuh-
swuwtu qbwnbh Yypw pubn sGup hwjinuwpbpt: Unwybp gwdn (0,5U) W pwpép (7 J) plubnp
wnbnwnpywéd Bu bnbp pwnwpwdtnd wnwpwéplbpnud: Swoép pubpp Gnbp Gu Unpbunt
pthtpnud, huy pwpéptpp' hwgtlne W undtunt Ypw: Unwybp uGéwehy pubp Ywnnignud tu
gbwnuhg 1-hg dhtgle dnwin 3 U pwpapnienillbpned: Neuncduwuppdwé 275 putphg 7 1-p Yud
Unin 25,8 %-p nGnwnpywd Gu 1,5-hg unin 2 d-h ypw (nE'u géwlywpp): Rubph pwnap
nGnwnpwoénienlu nlubl nuppwlhquigywd wnwnwywghwubpp: Swppbp pwnapnieniu-
UGpnud pubph nBnwnpnieintup, wdtlwu hwywlwywuniywdp, wwjdwuwynpywsd E wu-
hwuquwnwgunn gnpénultph Jwywpnwyny:

Unynuwy 3. UinGthwuwytpun pwnwgeh tnwpptp hwandwsédubpnud ule Yyenukhuutph pubph

inGnwnnUwl pwpénnientllbnp, Ubinptpny

Pwnuweh hwwndwslbpp min-max Mxm Cv% n
Uwnbthwuwybpwnh ysunpnund 1-6 2,7 £0,14 | 48,1 81
Uwnbthwuwybpunh wpwpéwulbpnid 0,8-4 1,6+0,1 419 92
Pwnwpwdtpd lnwpwépubpnd 0,5-7 2,6x0,17 | 65,4 102
Udpnne tnwpwépnid 0,5-7 2+0,36 25 375
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Pukph pupdpmpmiip ghnbhg

Qswlywp 1. Ul YenUuGhuubph pubph inbnwnpdwu pwpénnipniultpp

Utn nhunwnpynwdubpny pubph inGnwnpdwu pwpanniejntlubpp wwjdwuwynpywé
GU dwnbph W pthnuinubph uwnuwneh unneEywdp: Wuwbu, wiu uwiptpp, npinkn dwnkph
wd pthtph punniejniup gwédp £, pubpp wbnwnpnud U pwpép §nunGph Ypw, huy
hwywnwy nbwencd* gwén:

UlL yGnuGhuutph rhuuh wnennnieiniup 13-15 op E, uwywjlu puncd wug Gu uguncd
11-13 on: Qunpdwlu dwdytwnubpp 4gdgywéd tu, nw wwjdwuwynpjwé £ huswbu
pwqUwgdwu Ynyuwyh ghyind, wuwbu £ Yhdwjwywlu wwjdwultbpny W puwnpdwl
wUhwgnn thnpatpny: Utp wwjdwluGpned uyunud BU dgwnntp dwpwnh Gpypnpn nGlwnhg
W wpnilwynwd  Gu  dhugle  hnluhuh  wnwghU  nGlYwnp: Swpptp  wwphutph
nhinwpynwdubpny Jwn ddwnpnudp uwwnwpned BU Jwpinph 16-hg Jhugle dwpuih 19-p
puywsé dwdwlwyw-hwnywénid:

RuUGph Ywnnigdwl hwdwp ul YEpubhuubpu ogqunwgnpénd BU puwywl Swagdwl
Unebp: Upwnwpehu Yydwhupp Ywnnignd BU ¢gnp §)ntntphg, funuinphg, wnbplubphg, dw-
dninhg, shn YGnUubphg: Lwnwpwjhu wnwnijwghwubpp pubph Ywrengdwlu hwdwnp
ogunwgnpédnd U wuppnwngblu dwgldwl Uniebp' uhuebnpy rGn, pwdpwyh W ppnh
duwgnpnutn: Swpptpn wnwpputph W JuypGpnud . Junwpywé  nhunwpynwdubpnyg ull
yGnuthuubph pubph swihniduGpnud 2Bnnedutpp gushu Gu W UGpYwjwgynid BU win. 4-nLd:

Unynuwy 4. Ul YenUEhulGph putiph swithneduGpp

min-max (uu) M (ud) m c Cv%
D 10,5-13,7 12,6 0,14 0,7 5,55
d 9,3-11,7 10,5 0,12 0,6 8,94
H 10,2-145 13 0,18 0,9 4,4
h 7,8-11,2 9,8 0,14 0,7 55

Utn nhnwpywé 26 pubpnud dybph pwlwyp wnwwnwuynd Ep 3-hg JdhUsle 6-h
uwhdwuubpnud: QJGph Gpywpnigyntup Lwwnwuynd £ 28-33,3 Ju-h (M=30,8, o=1,5,
Cv=4,78%, n=118), huy wpwdwghép' 17-22,6 JU (M=19,1, 6=1,4, Cv=9,95%, n=118)
uwhdwuubpnd: QUtph swithnudubpnud wnbw 2Gnnudutpp wwydwuwynpdwé Bu indjuw
nwpwdph Ytinh Yuauny W npwyny [2]:

caruyusnie3niu

1. UL yGnUGhuUGpp, [huGiny wpwhy wlinwnwihl prgntlUEp, hBunipjwdp
jntpwignt BU nuppwuhquigquwé tnmwnwéeutnp W dbnp pbpt| butnwlyjwgneincu:

62



UG UENUEULENh (TURDUS MERULA LINNAEUS, 1758) RULUNMNUUL EUNLNGHhUL USEOULUUENS RUNURK MUSUULLENNFY

o>

10.

11.

12.

2. UnGthwluwytnpunwd ule yeruGhulGph puGphu Ywntih £ hwunhwbp (wjuwwmGpl
UL huwnb  wlwnwnubpnud,  wnipwyubpnud,  gbpGguwungubpnud,  wjghutnned,
gwénwhwny Ywnnygubpnud, wighutph [pYwé nuwyubpnud, pnijwnubph Juliwg
wnuyhubpnud, YEunwuh W snpwgwd dwnbph thswyubnpnid:

3. NuuncdUwuhpywd 275 pubphg 7 1-p Yud dnin 25,8 %-p inbnwnpdwd Gu 1,5-hg
Unun 2 J-h ypwi:

4. Ul YbnuGhuubpp pninp hwynbwptpwé pubph Jbe ethGphg wnwybp 2wun
Uwpupunpnud BU plwnpb] gwhuwytnwulbph Jpw (9,45%), Gpypnpn wbnp qpw-
ntguncd EU UnpBuhutipp (9%), hGnn' dwJhubUhu (6,9%):

5. Uwnbthwlwytpwh yeUunpnund  wnwyb] UwpupUnpbih wbuwyu nieBupu £
11,2%, phyhu nL puudnpUpU® 9,9%, wpywpdwlltpnid Uwpupunpnud BU gwhuw-
yGnwup' 8,7%, phuyhl, unptupl, dwdputupl, pwnwewdtnd nwpwédpubpnid wnwyb]
Uwhupuwnptih puwnpwywiptpl Gu Un2h ethbpp' 13,7%, gwhuwybnwul nu JwJdhubupu®
11,8%, uqutuhu* 10,8%:
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Rwjywywu W hpwlwywl gnpuh wnwuuhhlug unpwntiph gnpunhdwgyniuniejwu Jwywnpnwyp
hwdGJwwntnt bwywwnwyny ubpdtpp 28 dwd thnpdwnyyty U gnwjht wupwywpwpniejwl upptuh W
ng upnptuwht wwdwuutpnd: Qpuihu ntdhghin unbnétint Lbwwwnwyny Yhpwndtp £ Mnip-
ErhiBUghyn 6000-h (PEG6000) phuhwlywU Ujnipp: NruncdUwuhpdt) BU onh hwpwpGpwywl wywpne-
Uwynipjwlu wnynup (RWC) W Wdhnl3, WCS726 nbhhnphu qbGUtph EpuwnGupwih Jwywpnuwyp
hwywnwpd npwluyphwghnu MNEN-h Uhgngny: Cuwn wpnntugltnh® pwnép nhdwgyncu thu Lwyhn,
Uwpwjwl, 2wnt W Nuythwuy unpuntipp: Lpywd unpunbpnud gblubph tpuwpbuhwih gnpépupwgp
uluybg uygpuwywl dwdtnpnid, Gpp ntn onh wWwpniwynepjwl nnynup pwnan En: Un dwywnpnwyp,
24-pn dwdnid hwulbny quqwelUwytwnhu, hGnwgw)nid uyutg nwunwn UJwqgb|: Gpypnpn nBnnLd
Ehu Uqwin2, Uwprtluh22 W Uupwdwnp unpuntpp, npnue s6U wwht| Epuwynbuhwih pwpap Jwywpnwyp
U 24-pn dwunwd UJwab) Epu: Sppnpn wtnnud Uwpnuwnph, Udwun, ®hpqgud, Lwhph 68 L
Updjwuyw60 unpwntpu Ehu, pwuh np wyn unpntph Unnn wpntu 18-pn dwdnd Ulwwnydb) Ep
EpuwynGupwih Jwywpnuwyh uwaned: buy Uhhwlu, D92 L G31 unpwntpp quwhwwnybght npwbu
qgwjntu unpwntbp, pwuh np Upwlg gqbUbph Epuwnptupwl uluybg nbrlu eonph wwpniuwyniEjwu
innynuh UJwaguwl dwdwuwy: Wu unpinbpnud Uwanedp UJwnbGih Ep wpnBu 12-pn dwdned: Wpu
Gpynt nLuncdUwuhpnee)nlllGpp hwdwwntGn, wdnip hhdp GU unpunbph nhdwgyniunce)ntp npntGin.
hwdwn: WphninhYy uppbultph nbd wwwnwwlnn uwyhunwynigubpp nunwlbwuppbingd® junGih £
uinbnét) nhdwgyntt unpuintp, pwnblwybp unpunh nhdwgyniunieniup W unwlwy pGppwwnyniejwu
pwnap hwwnywuhutpny odwnywé unpuntp:

Uphnuinhly upntu — nkhhnphl qtUGN — gpwihl nkdhghun — gnh hwpwpbpwlwl wwpniwynteynil —
gnptlu

B nemsx cpaBHeHUs ypoBHS 3aCyXOYCTOHMUMBOCTHM NSTHAALATH BO3JENIBIBAEMBIX COPTOB
apMSAHCKOI W MPAaHCKOH MIIEHHIb! ObUI IIPOBEIEH OAHOBPEMEHHBIN MOJIEKYNIAPHO-(hHU3H0IOTHYeC-
KHH OIBIT, B X0JIe KOTOPOTO CEMEHA HCHBITHIBAINCH B TEUSHHE 28 JacOB B CTPECCOBBIX YCIOBUIX
BOJJHOH HEIOCTaTOYHOCTH M B HECTPECCOBBIX YCJIOBHSX. [ co3maHus BomHOro neduimra uc-
M0JIb30BaJIOCh XMMHUYecKoe BeriecTBo noimdTuieHrmkons 6000 (PEG6000). Bein uccnenoBan
MPOLIEHT OTHOCHTENBHOTO coneprkanus Boasl (RWC) u Wdhnl3 u WCS120 ypoBeHb 3kcrpeccun
resa gerujpuHa c¢ nomoisto I[P ¢ obpaTHeiM TpaHckpuntoMm. B pesynbTare BBICOKOYCTOM-
YUBBIMH OKa3ainch copra Hasun, Cabana, 3ape u Bockeack. [Iporecc sxcrpeccun TeHOB y 9THX
COPTOB HayaJICsl B pAHHUE Yachl, KOT/Ia MPOLIEHT COZEP KaHUsI BOJIBI OBUI ellle BHICOKUM. JlOCTUTHYB
MUKa K 24-My Yacy, OHa T03Ke Hadana MeAJeHHO CHIDKaThes. Ha BTopoM MecTe oka3allich copTa
Aszap 2, Carenn 22 1 AXTamap, KOTOpbI€ HE CMOTIIN COXPAHUTD BBICOKHI yPOBEHB SKCIPECCHU
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U CHU3WIUCH YK€ Ha 24-if yac. Ha Tperbem MecTe okazanuck copta Capnap, Ansanz, ITumram,
Haupu 68 n Apmsska 60, ypoBeHb 3KCIIPECCHH KOTOPBIX CHHXAJICS y)xe Ha 18-M vacy. A Muxas,
D92 L G31 ObuM OLEHEHBI KaK YyBCTBHUTEIBHBIE COPTa, ITOTOMY YTO 3KCIPECCHS HX T'E€HOB
Hayajach, KOrJa MPOLEHT COACPKaHHs BOJIbI CTAl CHHXKAThCSA. Y ITUX COPTOB CHIDKEHHE OBLIO
3aMeTHO yXxe Ha 12-M gacy.

OTU [Ba COBMECTHBIX JKCIIEPHMEHTA COCTAaBIIAIOT IIPOYHYK) OCHOBY I ONpEeNeHUs
ycToiunBoCcTH copToB. M3ydas Genku, 3alMIIaronie oT abNOTHYECKUX CTPECCOB, MOXKHO CO3/1aTh
YCTOHYUBBIE COpPTA, MOBBICHTH HX YCTOHMYMBOCTH, IOIYYUTH COPTa C BBICOKUMHM XapaKTepHC-
THUKaMH ypOXKalfHOCTH.

Abuomuueckuii cmpecc — 600HbIU Oepuyum — 2eHbl 00e360HCUBAHUS —
omHocumenvHoe cooepicanue 600bl — NUEHUYA

In order to compare the level of drought resistance of fifteen Armenian and Iranian wheat
varieties, the seeds were tested for 28 hours under drought stress and non-stress (controlled)
conditions. Polyethylene Glycol 6000 (PEG6000) was used to preparing artificial drought
conditions. Also we evaluate relative water content (RWC) and also expression level of Wdhn13
and WCS120 DHN genes by using reverse transcription PCR. According to the results, Navid,
Sabala, Zare, and Voskehask varieties were highly resistant. The process of gene expression in
these varieties began in the early hours, when the percentage of water content was still high.
Reaching the peak in the 24th hour, it later began to decline slowly. In the second place were Azar
2, Sateni 22, and Akhtamar which could not maintain the high level of expression was decreased
in the 24th hour. Sardari, Alvand, Pishgam, Nairi 68, and Armyanka 60 were in the third place, as
the expression level decreased in those varieties already in the 18th hour. And Mihan, D92 L G31
were evaluated as sensitive varieties, because the expression of their genes began when the
percentage of water content began to decrease. In these varieties, the decrease was noticeable
already in the 12th hour. These two experiments together allow us to determine the resistance of
varieties and by studying the mechanism of proteins for abiotic stresses, give us the ability to
create resistant genotypes, improve the resistance of the genotypes, and obtain high vyield
characteristics.

Abiotic stress — dehydrin genes — water deficit - relative water content — wheat

QynLnwwnlwnbunieijwu ninpunined 2 1-pn nwph wdtbwywplenp fjuunhpubphg JBYp
Ythdwih thnthnpunienilu £, Jwulwynpwwbu gnpw) tnwpwgnidp: Wphninhy uppbultpp
Gpwowp, pwpép gbpdwuwnhdwup, gnipnnp W hnnh wnuwywindp  uywpnyubph
wpunwnpnnwywuniejwl Ujwglwu wnwUwihu gnpénuutbpu Gu [2]: Anyutph wphnwnpy
upnpGultphu wpédwgwupnn JGhuwuhgUuutph nuncdUwuhpnieiniup, Ywplnpwgnuu ntp £
Jwwwpnud  pneuwpneénijwl npnpunincd” nhdwgynit unpnbp uiybine W unwlwigne
Uwwwnwyny: PnLjubpl odnywd BU upntultphU nhdwyw)Gine tnwpptp dGhuwuhguutnny,
npnup UGpwnnud GU pnyuh $hghninghwywl thnthnpunieinitlubpp W uppGuh hGn juwywd
qgtutph Epuwypbuhwl: puwijhu wupwywnpwnniejwl wwjdwulubpnud pnyubpl wpinwnpnud
GU Uh 2wne uwhwwynigubp' pehelbph  Uniepwhnfuwlwynignip  wuwpnwwlbne
Uwywunwyny:

Unyu wphuwwnwlpnid pwquwehy uyhwnwynigubphg hGinnwgnungbp Bu LEA 2-pn
hudphtu wwwnwunn uwyhwnwynigutpp: Wu uyhwnwynigutpp, npnup dwuwgynid Gu LUwle
npwtu nthhnphuutn, hhduwywunwd Ynenwyynd GU gpnwgnyynn pnuubph hjneudwée-
utpnud W gnpénud BU npubu wwnwwuhs UniGyngubpn W Ywuhunad  peheUbph  Yuwiu-
Jwénieintup [16]: Yshhnphuutpp, pun wdhUweenlubnh  hwenpnwywunigjwu Udwnt-
Rjwl Ywrnigwépwihtu punipwagntph W hptug dniynuubpnd wywhwwudwé hwnyws-
utph (K-, Y-, S- L 0), pwdwyned 6U YnSKn, YnKn, SKn, Kn W KnS nwutnh [14], [8]:

YSK2 inhwp Ywpgwynpynd £ Gpuwpinh upntuh dwdwuwy, dhugntbn SK3, Kn W KS
inhwhU wwwnywunn hwingwslbpp' Gpuwpwnh, hugwtu bwle guén gkpdwunhdwuh upntuh
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dwdwbwy [13]: 2Qpuwihu nbtdhghinpu nhdwywbint gnpéplupwgp Jwulwynpuwtu
Jwwywé E Kn inhwh hGwn, npp bwle wgnnud £ wnhniejwl, Upuhquiht W Uwihghiwihu
rrRNLUGPh wwpniwyniejwl Ynpw upptuubph dwdwuwy [7]: WCS726 (K6) L WDHN 13
(K2)-U wwwnywunwd Bu K(n) inhwh nEhhnphUutphu: 12,8 Yhinnwipinnu UnjGynciwihu pwpny
Wdhn 13-p nhhnphnutph fudph wdBuwhnen UGpywjwgnighsu £, npp gwnuynwd £ gnpBuh
7-nn fudph ppndnundutnph dpw: Wu hhubwywunwd gpunwnhdwgyncuncpjwu qbu £, pwig
hwuntu E qwihu Uwl npwtu snpunhdwgyniunywl gBUu [11]: buy 21 Yhinnwipinnu
dniGyniwhu pwyny WCS726-p quudnd £ gnpGuh 6-nn fudph ppndnundubpnud W
yninwyynud £ wywquwiht pwnwuph 2nipgp: Wu uwhinwynigh Yninmwyndl ninnw-
UphnpEl Ywwdwsd E gnptuh gpunwbhwnpdwl W uwnbgdwl nhdwg hwunnipdnnuyw-
UnLpjwl qupgwgdwu htun [9]:

Unpntbph gnpwnhdwgyniuncjwt dwywpnwyp npn2Gint bywwnwynd  hwpdwny-
dnwd E Lwle wnBplluGpnud onh hwpwptpuywl wywpnibwynieintup (RWC), nph dhgngny
ywntlh £ quwhwwnb nbpllubph hjncujwépubnnud Uinupwithnpuwwyniejwu wywnhyne-
pintup W npnwiyh dwdwlwywiht Yundwéeny wwiinytpwgnud Ywadty oph ntdhghunh
Jwywpnwyh W npwl nhdwywGne dwuhu [5,10]:

3Gnwgnnnipjwl Ubwwwnwyu £ nwunwdUwupptp W hwdGdwwnGp hwywywu W
hpwUwywu gnpBuh unpuntph ¢gnpwnhdwgyniunipjwl Jwywpnwyu pun Wdhni3 L
WCS726 nchhnphuluGph EpuwntGuhwjh, huswtu Lwl gpwjhu hwpwpGpwywu wwpniuw-
Unigjwl: Wu Gpyne nuuncdUwuhpnepiniluGpp hwdwntn wdnip hhdp GU unpunbph
nhdwgyntuntpintup npn2GinL hwdwin:

Unip W dEpnn: NwunwUwuhpdt) BU Triticum aestivum gnptuh hwjywywl' Uwptuh 22,
Uhupwdwp, Updjwuyw 60, Nuythwuy, Lwhph 68 U hpwuwywl Uwpnuwnph, Lwyhn, Udwun, Uhhw,
Uquwp 2, Uwpwiwl, 2wnt, ®hpqwd, D92, G31 unpwtpp: hpwlwywl unpinbph ubpdtpp dbnp Gu
pGpdGL Ppwlh Uinpuuwwnwywu bwhwugh gjnunuinunbuwywu W puwywl nGunipuutph hGunwgnunw-
ywu YytUwpnuhg, huy hwjywywup' Gpypwgnpénigjwu W pnyubph wWwpnwwuniejwl  ghnwywu
yGuwnpnuhg: Snptuh JhwwntGuwy swihuh ubpdbpp 8 pnwt 0,1% HgCly-nud whunwhwuybinig hbwnn
616gyt| 6U Upniejwl Ubp 48 dwdjw pupwgentd: UGpdGpp wnenwnpdtp Gu $hinph eneh 26pnbp
wwpniuwynn wbwphh pwubpnud W 10 op dwydbp gtpthywihu /ghpGpwihu 25 /20, 16 d /8d
(Inyuldne) W gEpdwunhtéwuh nbdhuny: 10 opwywl shitpp pwdwuyb) Gu Gpyne fudph W 28 dwd
hGunwagnunyt| uppbuwiht W ng upptuwhu Wwjdwlutpnwd: Ng uppGuwhu wwydwup, npp Uwle npwtu
huyhs ShiGpp uwnwglb] U pwywywlwswih onip, huy uppbuwihl wwjdwllbp hpwywlwgubnt
LUywwnwyny hikpp utnwgt) Bu -0.49M Ubtqw wwulwy (MPa) oudnwnhy 6upnid: Oudnwnhy Gupnid
Uhpwntint htwnlwupeny unwgynd £ wphGunwywl Gpwpnwiht ywjdwu: -0.49M Utqw wwuluwy
(MPa) oudnwnhy dupnd uwnbnédbint Uwwuwnwyny pnpwéd gphu wybiwgybp £ 20% MnhkphiGu-
qLhyn 6000 (PEG6000)' pun Uhptih W Ywnuddwlh dbennhyuwih [O]: MnthkrhiEugihynih Yhpwndwu
wnwybnLentUu wyp oudnnhy (nuénupUENN" pesh Uk sUbppwihwlgbint W pehep gJUwubint hwwn-
yncejnilt £ [1]: 28 dwd hbwnwgnuinipjwl pupwgend pE UniGyniwiht W pE oph hwpwptpwywu
wwnpnibwynepjwu hwdwpyubpp Yywunwndty 6U 2, 4, 6, 12, 18, 24 W 28-pn dwdtpnud: Wwpwnhu
6hibpp uwnbgyb) BU hbnny wgnunph Uty W wwhdtbp -40°C stpdwuwnhdwuncd® gBubpu nuncd-
UwuhpGnt Uwywwnwyny:

nh hwpwpbpwywl wwpniuwyneentup (RWC) hwdwnybine bwywwwynd npwtu thnpé-
LUwywl Unce Yhpwndtb) £ wnbplp: Wnedbp £ wnbplh pwg pwpp O, 2, 4, 6, 12, 24 L 28 dwdtph
pupwgenwd (Fresh weight) nhiwnybine hwdwp: 3wpdwnydty £ wneplth hwgbgwd pwpp (Turgid
weight), Gpp wnGpllUGpp 4 dwd puyndt) Bu 9ph UG, huy punhwuncp gnp pwpp (Dry weight) swithGnt
Uywwwyny wbpllbpp gnpwgyt) U 60 °C-nwd 24 dwd W Ypndb: Seph RWC-U hwpywnydtb) £
hGuinljw| pwuwalny [6]: Aninp thnpétpp Ynpyuyt U 3 wugquwd:

RWC= [ (FW- TW) / (TW- DW)] x 100%.

Wdhni13 W WCS726 nthhnphu qbutph Epuwnptuhwih Jwywpnwyp npn2Gint Lwywwnwyny
Ywuwnwnyb) U hGwnlyw| pw)tpp.

NULB-h wlgwwnnwd gnptuh 6hiknhg

UndytUtUwnwn Yure (Complementary DNA)-h uhuebq

Rwywnwnéd  wpwluyphwghnu  wnhdGpwqwiht onpwjwywlu ntwyghw (Reverse transcription
polymerase chain reaction)

dt| ElEYunpwdnptgh wugywgnid

MEN-h wpnjntuputph Unpdwjwgned W indjuutph yepnudnieniu:
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NUMR-U wlgwwnytb) E Bio-Rad puybpnipjwlu wpunwnpnipjwu (Aurum total RNA) Ujnipw-
thwpebrh Jhongny: WunthGnle YndwGdGunwp YUfe-h uhUpbqp Ywuwnwnytb) £ Unyu puyGpniejwl
ynnuhg wpunwnndwé (iScript cDNA Synthesis) UnLpwithwreteh Uhgngny: Aninp gnpdnnniejntlutnu
hpwywuwgyt| U wpwnwnpnn puytpneejwu Ynndhg UbpYujwgywé dtpnnhywih hwdwéwju:

NCN-U hpwywlwgyt) E' fuwnuting 1 Jdpypn thup YndwGubunwp Yure-h Udnpp 50 Uhypn
thinp MEN pnudtiph UG, npp UGpwnend Ep (10 Jhthunp Tris-HCI, 8.3 pH-ny, 1.5 Uhihung MgCl,, 50
Uhihdnp KCI) bwle 0,1 dhthunp ANTP, 1 dhypn dnjwp we W dwhu wpwjdtputn (wn. 1) L 0.5 pwdhu
DyNAzyme DNA Lun[hdban 'nnthtanthu Zr]_raUJJUJULUU nbwléghtuh wuglwgyt| E wdmLhtbh
Jwuwnnpnid: Wy h$hywghwu Ywnwnyty £ (95°C -5p, 95°C - 1p, 50°C - 1n., 72 0 - 1p) 35 ghy, 72°C

- 10n) dpwanny:

Unynruwy 1. Nuncdbwuhpywé gtubph wypwjdbpubpp

Mpwydtin Swenpnwywunteintu Qpuwuntpjwl wnpjnLp
Wdhn13 F- CATCATCCACAAGATCGAGGAG [12]
R-CCGTCCTTCTTGTCCTTCTTCT 3’
WCS726 F-CCATTAGCATCGCCATTTTCC3' [4]
R- ACCACACGCTCCAAACCCTG3'
B-Actine F- GCTTCCTCATGCTATCCTTC [3]
R- CCAGGAACTTCCATACCAAC

MCN-hg unwgwd wpnntuplbpp quwhwwnybp U 1.2% waqwpnqwih gbih  Jdhgngny:
Wunthbwnle gbp ubpyytp £ 0,5 dhynpngpwd/dhihthinp Ephnhnudh ppndhnh dte 15 pnwt: QbiGpp
[ncuwlywpdt) BU - gb-YwyinudBun gnpsheh Jhengny: MEN-h - wpryniuplbpp, Qb-Bniwlnubin
Spwapny yGpwédytp Gu pwlwlwywl wndjwiutbph: B-Actine-p (42 YYw) unynpwpwp Yhpwnynd E
npwtu huyhg qtu, pwuh np wjiu wpunwhwynyned £ pninp tnGuwyh Encyuphnunhy pghoutph ke, W wju
uwhwnwynigh Epuwypbuhwu gsh thnthnpuynid twipptin wwjdwuuGnnud: Npwtu unnwghs Yhpwnytg £ B-
Actine gqtup, pun nph* unpdwwgyti GU Ujnwu Gpyne gtubph wpnyniugutpp:

Upnyniuplubp W pUlwpyncd: N uppGuwihu wwjdwuutnnd RWC-h wnyjwiutph
dhot ng Uh  wpunwhwjnhs  wnwppBpneintu th UywwndGl:  2ph hwpwpGpwywu
wwpnituwynipintup uyub) £ Udwagb] opwihu upptuh dwdwuwy pninp unpntpnud (wn. 2
w): Cun gbébwwwwytp 1-h* 28-pn dwdnwd Lwyhn, Uwpwiwl, 2wpt L Nuythwuy
unpwnbpp wdblwphs  wnnynuny  gpwjhu  Ynpneunnl BU - wpéwlwapb, npu  puwn
hGppwywuntejwl Ywadb] £ 44.89%, 45.83%, 46.31% W 43.29%: Uqwn2, Uwptluh22 L
Upupwdwp unpnbpnud 9ph UjwqUwlu innynup Gnbp £ 51.54%, 53.06% W 53.68%:
Uwpnwnh, Wywun, ®hoqud, Updjuuywe0 W Lwhph68 unpnbpnid Uywunybp £ wybih
pwpap nnynuny opwyjhu Ynpniunn® 62.86%, 57.89%, 60%, 65.95% U 64.21% hbppw-
ywunrejwdp: buly Uphhwl, wjunthbinle D92 W G31 unpunbpnud oph wywpniuwyniejwu
UJwgniuu wdtbwpwpap wnnynuny E gpwlgyt, npp Yuqutp £71.13%, 79.16% W 77.08%:

WDhn13 W WCS726 qtutiph tpuwyptuhwjh dwwpnwyp: pyne gbubph ywnw-
gwynud wpryntuplbpp Bnt6p U UJwuwwnhw, uwywju Jh nwppbpnijwdp, nnp WCD726
qtUh wwpwagwnwd sughtu swithny inyjwiubpp Gnbp BU wybih pwpap: NuytGhwuy, Lwyhn,
Uwpwiwu W Qwnt unpuntpnud uppbup Yhpwetineg Gpyne dwd hGwnn, ulubg Lwwnyby
EpuwypGuphw, npp 6-pn dwdnud ulubg woéb, W 24-pn dwdnd wjiu hwuwy hp
qwaquwrUwytinhu, huy 28-nn dwdnwd niubguy pErllwyh UJwagned: Ugup 2, Uwptbuh 22
U Upupwdwp unpnGpnud, h wwppGpneintu yGpp Updwé  unpinbphl, EpuwptGuhwih
Jwywpnwyp upptuph 12-pn dwdnud hwuwy qugueUwytwnhl, huy 18-pn dwdywlhg
uyubg Ujwaqb): Uwpnwnph, Wdwun, ®hqwd, Undjwuyw 60 L Lwhph68 unpwnbpnud 4-nn
dwunud Epuyptupwih Jwywpnwyp uyubg wak], 12-pn dwdnd hwuwy qugwreUwytnhl,
wjunthGinle Jwywpnwyp ububg ujwqgbi: 3wdtdwwnwé dinwu unpintph htn' Uhhw
unpup bnbl £ wytih qquynil® uygph 4 dwdtpnud EpuwypGuhwih Jwywpnwyp tnb E sugh,
6-nn dwdnud pwdwywuhu wa E nlukgt), huy hGnn win dwywnpnwyp uyut) Eujwgb): D92
WL G31 unpwnbpp 4-pn dwdnud Epuwypbuhwih hpblg wdbUwpwpén Jwlwpnwyu Gu
npulLnpty, nphg hwnn uyut BU LJwqb] (Géwwwwnytn 2):
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Uniju hGunwgnnnepjwu pupwgenid thwuwnytg pnyuh Ynndhg upptuh hGnliwlpny
wywnhywgnn  nthhnpht - uwhwwynigutph  nbpp uppbuh nGU - wwpnwwuntpjwl
JdGjuwUhquubpnid:  Cuwn wynd, ndjw|  uwyhwnwynigubpp hugewl pwnén  dwywpnwyh W
Gpywnp dwdwuwy Ywpnnwuwl wwhb, hptug hunBuuhynipintup, wnewu h yhdwyh Gu
wwwhnyGint unpinh  nhdwgyniunienitup: YshhnphuutGpp gpwgnpydwl wywydwuuGpnud
ujunwd BU Ubppwihwlgbp peowihlu Ubdppwl npwbu widw wwpnyphg punyugwé
uwyhwnwynigwjhu Ywnnigwépubn: Lpwue thnfunwd U JGdppwuh pEpdnnhUwdhywywu
yhtwyp pwnwurh hphnpndnp Ywnnigwdplubnh  hwdwnpdwl  wwwéwnny, hugp
wwJwlwynpwé £ pwnwleh hhnpndhp W hhnpndnp fudptinh thnuwgnbgnieiwdp: Uw
Lpwlwynd E, np LEA uwyhunwynigh wipdwih ywpnepwéle ywnenigdwdep thnfuwgnnud £
$nudnhwyhnwihu 26pintph hGinn b JGdwgunud  powjhu  pwnwlUrh  |wjunienlup’
wybwgutiny peoh nhdwgyniunteiniup nEhhnpwwnwghwih Uywwndwdp [12]:

Cun  wpryntupubph® ng  uppGuwht - wwydwulbpnud  9pwihlu  hwpwpbpwywu
wwpnibwynijwl wnnynuh wdbbwpwpén Yewnnwd gunuybihu WDHN13, WCS726 qbutph
tpuwypbupwih Jwywpnwyp tnb £ gpnuywl: Uepbuh GBupwnytine hGunliwugnyd oph
wuwpniuwynepntup gnpBuh pninp unpuntpnud uyutg UJwgb], uwywju Ywhujwéd unpunh
nhdwgyntunLejwl wynuntughwihg, bjwguwu wnnynup nhdwgyntu unpinbpnud wybih phy
En' h wwppbpnugintt gquwyntt unpuinbph: Awpép nhdwgynu BU - dwuwgyt, Lwyhn,
Uwpwiwl, 2wpt W NuyGhwuy unpintbpp, pwuh np Upwlug qbubph EpuwpGuhwih
gnnéplpwgp uyuytg uygpuwywl dwutpnud, opuwjhlu pwpdp wwnniuwyniejwl wninynup W
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nhdwgyntt unpuntpnud fununwd £ wju thwuwnh Jwuhl, np wju unpntbpp Ywpnn 6u Lwl
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Uhhwt, D92 L G31-U quwhwwyt] BU npwtu qquwinLtt unpinbp gnwjhu nE$dhghwnp
wwjdwuutGpnud:  2qwyntt unpnbpnud  qBubph  Epuwypbuhwl  hpwywuwgwy  uppbup
Uhpwnbing dwdbp wlg, wjuhUpl' 9pwjht  wwpnilwynipjwl  wnynup  udwgbint
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qgwjntt unpntnpnid, pwjg wmwpptpniginiup Upwlg Epuwnbuhwl uyuBint dwdwuwyh W
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As a result of human activity, ecological shifts always occur in nature. Being an indicator
of ecosystem birds are important objects to monitor regularly. We conducted research on the bird
species composition in the Marmarik reservoir area, Kotayk Marz, Armenia where the renovating
and construction was conducted. For our research we used transect and mist net methods and
collected literature data referring to bird biodiversity in our study area for the last years. The
results revealed that the reconstruction of Marmarik reservoir affected bird species composition.

Water reservoirs — birds’ diversity — construction

Uwnnnt gnpénLlGnipjwl wpnniupned punijwl Ube Uhownn inbnh U nluGunud ppswiyw Uh-
swywph thnthnpuntgyniiibn: Npwtu Eynhwdwywngh hunhlywwnnp® prgniliibpp Ywplenp opjtywnutn
GU Ywunuwynn Jdnuhenphugh hwdwp: 33 Ununwiph Jwpgh Uwpdwphyh gpwdpwph nwpwépend,
npntn hpwywlwgdt) U JEpwunpnguwu W 2hbwpwpwywl wfuwwnwleutn, hpwywluwgnt) Gup
prgnlllGph  wGuwywiht  Ywquh nwuncduwuppneenil: - UGp  nwuncdUwuhpneenlultnh hwdwp
oguwgnpét) Bup wpwlubyunwhu W gwugwihu JGennUtpp, hUswGu Uwl hwdwpwagnt) Gup
gpwywlnijwlu nyjuitbp’ juwyywséd ytpeht wwphUbphu d6p nuuncdUwuhpnipjwl iwpwéenod
rergnLlulbGnph YELuwpwqUwqwuniejwl hGw: Upnntuglutbpp gnyyg Bu wnytl, np Uwndwphyh gnwdpwnh
JGpwywnnignidu wanb £ ergnlllbph tnGuwywihu Ywaquh Ynw:

Snwidpwnlubn — pngnillbph pwquwquiunieinit — phiwpwpnencl

B pesynbraTe IeATENbHOCTH 4YEJIOBEKa B NPUPOAE BCErza MPOUCXOIAT SKOJOTHYECKHE
cnBury. IITHIBI, KaK HHIUKATOPHI 3KOCHCTEM, SIBISTIOTCS BaXKHBIM 00BEKTOM IS PETYIISIPHOTO MO-
HuTopuHra. Hamm ObLTIO MpoOBefEHO HCCiIefoBaHHE BHIOBOTO COCTaBa NTHUIl B paiioHe Mapma-
puKckoro Bogoxpanmnmia Koralikckoi 00:1acTH ApMEHHH, T/I€ BEJIMCh PEMOHTHO-CTPOUTEIIBHBIC
paboTHI C eNbI0 N3y4eHHs] N3MEHEHHUS pa3HOOOpa3ns B UCCIEAYEMBIX 30HaX. [l HaIIMX Hccie-
JIOBaHMI1 MBI MCIOJIB30BAIN TPAHCEKTHBI METOA M METOJ JIOBJIM CETAMH, a TaKKe coOpaiu Ju-
TepaTypHbIC JaHHBIC, Kacalolluecs OMOpa3HO0Opa3us HTHIl B UCCIEIYEMOH TEpPUTOPHH 3a I0C-
JeZiHUe ToIbl. Pe3ynbTaThl MoKasanyu, 4To PeKOHCTPYKIHS MapMapHKCKOro BOJOXPaHWIHIIA T10-
3UTUBHO MOBJIHSJIA HA BUJOBOH COCTaB ITHILI.

Boooemul — paznoobpasue nmuy — cmpoumenbcmeo
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THE BREEDING AVIAN FAUNA OF MARMARIK RESERVOIR, KOTAYK REGION, ARMENIA

During the recent years we observe considerable changes in environment and ecosystems
due to human activity, settlement expansion and other factors [5] Nature protection is impossible
without population state and quantity monitoring. Particularly changes can affect the birds’
biodiversity which are an important part of natural ecosystems. Birds are known to be bio
indicators of various landscapes and are crucially affected by human activities [7]. For effective
research of biodiversity you need to study the whole area conditions and animal species [8,7].

There are more than 80 natural and artificial ponds in Republic of Armenia, including the
Marmarik reservoir. This reservoir is located between Hankavan and Artavaz villages in Kotayk
region. It is situated on river Marmarik and is powered by its water. The volume of Marmarik
reservoir is 24 cubic meters and the capacity storage is 23 cubic meters. The height of reservoirs
rampart is 55 meters. Marmarik reservoir had will be fully poured in 2014[11].

Marmarik reservoir is surrounded by Pambak and Tsaghkuni mountain ranges. The two
sides of its area differ with their landscapes. The slopes of Pambak Mountains are mostly covered
by mountain-steppe and mountain-meadow plants. There are also pine forests on Pambak slopes.
The slopes of Tsaghkuni Mountains are mostly covered by mountain-forest landscapes and
mountain-meadows in higher areas. 148 species of edible plants, spices and herbs are found in
investigated area. Some of these plants are included in Red Book of Armenia as endangered
species [2,12,10]. Despite the landscape variations and the specific structure of ecosystem there is
a lack of published data about birds in Marmarik reservoir area and adjacent territories. In the light
of continued threats to birds through climate changes and anthropogenic pressures, we undertook
further surveys of Marmarik reservoir from 2007.

The aim of our work is to observe the breeding avian community in Marmarik reservoir
area taking into consideration reservoir reconstruction. We also aim to check the area for
compliance to Important Bird Area (IBA) criteria 6].

The Important Bird Areas (IBA) programme of BirdLife International is a global initiative
aimed at identifying and protecting a network of critical sites for the conservation of the world’s
birds. There are 18 IBAs in Armenia and only three of them are Special Protection Areas (Lake
Arpi IBA, Khosrov IBA, Lake Sevan IBA) [9].

Materials and methods. We have studied bird diversity in these areas using line transects
and mist nets methods. Our research team had collected data during 2007, 2008, 2011, 2012, 2015
years. The studies were done during the breeding season so we have a lack of data concerning to
wintering species. We Investigated number of species and changes due to reservoir exploitation.
The birds’ conservation status was obtained from books and online databases [1, 4].

The analyzing of maps from “Field Guide to Birds of Armenia” [7] revealed that
potentially there can be 120 bird species in our target area. All of them were referred to the book
publication year 1997.

Using line transect method the researches were done during 14 days in June and July, for
about 2-3 times a day, from 07:00 — 08:00 am, 14:00 — 15:00 pm and 18:00 — 20:00 pm. The birds
recorded during line transect, were identified according to the “Field Guide to Birds of Armenia”.
(fig. 1-A)

Birds were also captured by mist nets (black nylon, 38-mm mesh, four- to five shelf,
2.636-9-m mist nets, Avinet, Inc., Dryden, New York, USA). The nets were checked once in each
1 hour from 07:00am to 20:00pm. The captured birds were identified according to the “Field
Guide to Birds of Armenia”. (fig. 1-B)

We checked the area for compliance to 3 main IBA criteria:

1.Significant assemblages of birds occur (defined as 5000 birds at a national level, or
20000 globally)

2.Significant numbers of restricted-range or biome-specific birds occur

3.Significant numbers of threatened birds occur (i.e. globally and nationally threatened
Red Data species), or 1% of the world population of any species occurs.
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Picture 1. A — Line transect pathway. B — Mist net points.

Results and Discussion. Our observations resulted 57 species of breeding birds in
studied area (tab. 1). Three new species were identified for Marmarik region not
mentioned in Birds of Armenia guidebook: Sylvia borin, Turdus philomelus, Eryyhacus
rubecula. 19 of observed species are registered in Red Book of Armenia as vulnerable.
The status of Falco naumanni is unknown due to lack of data. We have studied also bird
community changes during renovation of Marmarik reservoir (fig. 1).
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Fig. 1. The number of bird species registered by years
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Table 1. Marmarik reservoir and adjacent area bird species list. The grey highlighted species do
not breed in Armenia. The red highlighted species are registered in
Red Book of Armenia
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Gypaetus barbatus Lammergeier +
Gyps fulvus Eurasian Griffon Vulture +
Aegypius monachus Eurasian Black Vulture +
Circaetus gallicus Short-toed Snake-eagle +
Circus cyaneus Northern Harrier +
Circus macrourus Pallid Harrier +
Circus pygargus Montagu's Harrier +
Accipiter brevipes Levant Sparrowhawk +
Accipiter nisus Eurasian Sparrowhawk + 1
Buteo buteo Common Buzzard + 4 5 2
Buteo rufinus Long-legged Buzzard + 2 2
Aquila pomarina Lesser Spotted Eagle + 2 1
Aquila clanga Greater Spotted Eagle +
Aquila nipalensis Steppe Eagle +
Aquila heliaca Imperial Eagle +
Aquila chrysaetos Golden Eagle + 1
Hieraaetus pennatus Booted Eagle + 1 2
Falco naumanni Lesser Kestrel +
Falco tinnunculus Common Kestrel + 3 5
Falco vespertinus Red-footed Falcon +
Falco columbarius Merlin +
Falco subbuteo Eurasian Hobby + 1
Falco biarmicus Lanner Falcon +
Falco peregrinus Peregrine Falcon +
Tadorna ferruginea Ruddy shelduck +
Anas penelope Eurasian Wigeon +
Alectoris chukar Chukar +
Tetrao mlokosiewiczi Caucasian Grouse +
Tetraogallus caspius Caspian Snowcock +
Perdix perdix Grey Partridge +
Coturnix coturnix Common Quail + 1
Anthropoides virgo Demoiselle Crane +
Crex crex Corn Crake +
Vanellus vanellus Northern Lapwing +
Actitis hypoleucos Common Sandpiper + 1 2
Scolopax rusticola Eurasian Woodcock +
Larus armenicus Armenian Gull + 5 4 4
Columba oenas Stock Dove +
Columba palumbus Common Wood-pigeon +
Streptopeila decaocto Eurasian collared dove +
Cuculus canorus Common Cuckoo + 2 2
Otus scops Eurasian Scops-owl +
Bubo bubo Eurasian Eagle-owl +
Athene noctua Little Owl +
Asio otus Long-eared Owl +
Caprimulgus europaeus European Nightjar +
Apus apus Common Swift +
Apus melba Alpine Swift + 50 | 50 40
Merops apiaster European Bee-eater +
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Table 1. Continious
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Coracias garrulus European Roller +
Upopa epops Hoopoe + 6 8 6
Picus viridis Eurasian Green Woodpecker | +
Dryocopus martius Black Woodpecker +
Dendrocopos major Greater Spotted Woodpecker | + 1 1 2
Dendrocopos medius Middle Spotted Woodpecker | +
Melanocorypha calandra Calandra Lark +
Melanocorypha bimaculata Bimaculated Lark +
Calandrella brachydactyla Greater Short-toed Lark +
Alauda arvensis Eurasian Skylark + 12 | 15 2
Eremophila alpestris Horned lark +
Ptyonoprogne rupestris Eurasian Crag Martin + 10 | 5
Hirundo rustica Barn Swallow + 10 | 5 2
Delichon urbica Northern House-martin + 5 7
Motacilla flava Yellow Wagtail +
Motacilla cinerea Grey Wagtail + 1
Motacilla alba White wagtail +
Anthus campestris Tawny Pipit + 2
Anthus trivialis Tree Pipit + 4 2
Anthus pratensis Meadow Pipit +
Anthus spinoletta Water Pipit + 7 6 3 2
Lanius collurio Red-backed Shrike + 8 8 1 10
Cinclus cinclus White-throated Dipper + 1 2
Troglodytes troglodytes Winter Wren + 1 3 1
Prunella modularis Dunnock + 15 8 2
Luscinia luscinia Thrush Nightingale +
Phoenicurus ochruros Black Redstart + 5
Phoenicurus phoenicurus Common Redstart + 19 8
Saxicola rubetra Whinchat + 6 8 2 2
Saxicola torquata Common Stonechat + 2
Oenanthe oenanthe Northern Wheatear + 8 8 2
Monticola saxatilis Rufous-tailed Rock-thrush + 2 4
Turdus torquatus Ring Ouzel +
Turdus pilaris Fieldfare +
Turdus viscivorus Mistle Thrush + 5 8
Cettia cetti Cetti's Warbler + 3
Locustella naevia Grasshopper Warbler +
Phylloscopus trochilus Willow Warbler + 8
Phylloscopus collybita Eurasian Chiffchaff +
Phylloscopus lorenzzi Blyth's leaf warbler + 7 4 51 20 25
Phylloscopus trochiloides Greenish Warbler + 22
Sylvia atricapilla Blackcap +
Sylvia communis Greater Whitethroat + 14 | 16 | 22 9 2
Sylvia curruca Lesser Whitethroat +
Aegithalos caudatus Long-tailed Tit +
Parus major Great Tit + 11 | 6 9 6 2
Parus caeruleus Blue Tit + 22 2 2
Sitta europaea Eurasian Nuthatch + 1
Certhia familiaris Eurasian tree-creeper + 1
Miliaria calandra Corn Bunting +
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Table 1. Continious
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Emberiza citrinella Yellowhammer +
Emberiza hortulana Ortolan Bunting +
Fringilla coelebs Chaffinch + 5 1 4
Fringilla montifringilla Brambling +
Serinus pusillus Red-fronted Serin + 1 3
Carduelis chloris European Greenfinch + 2
Carduelis carduelis European Goldfinch + 4 6
Carduelis flavirostris Twite +
Carduelis cannabina Eurasian Linnet +
Carpodacus erythrinus Common Rosefinch + 8 9 10 1 2
Pyrrhula pyrrhula Eurasian Bullfinch + 11 7 2
Passer domesticus House Sparrow + 10
Sturnus roseus Rose-coloured Starling +
Sturnus vulgaris Common Starling + 8 6
Garrulus glandarius Eurasian Jay + 2 4 3
Pica pica Black-billed Magpie + 6 9 6
Corvus corone Carrion Crow + 4 8 5
Corvus corax Common Raven + 1 1
Dendrocopos medius Middle Spotted Woodpecker | + 1
Sylvia borin Garden Warbler 2
Riparia riparia Sand Martin + 50 | 48 | 3 50 50
Turdus merula Eurasian Blackbird + 20 4 5
Turdus philomelos Song Thrush
Erythacus rubecula European Robin 1 1

We have revealed that there are probably 1000 individual birds in Marmarik
reservoir area. The estimations were made in the following way: the data collected from
each year has been brought to average value and the average data collected during 5
years was also brought to average value.

The selection of Important Bird and Biodiversity Areas (IBAs) is achieved
through the application of quantitative ornithological criteria, grounded in up-to-date
knowledge of the sizes and trends of bird populations [3]. The criteria ensure that the
sites selected as IBAs have true significance for the international conservation of bird
populations, and provide a common currency that all IBAs adhere to, thus creating
consistency among, and enabling comparability between, sites at national, continental
and global levels.

Table 2. Conformity of Marmarik reservoir and adjacent areas to IBA criteria

IBA criteria Marmarik reservoir
Number of birds 5000 ~1000
Number of species >1% 1.15%
Habitat characteristic species | Sufficient number Data analyzing

As appears from the comparison the Marmarik reservoir area alone does not
comply with the IBA criteria.

According to the researches there is a high biodiversity of birds in Armenia and
we can consider a significant part of those in Hankavan Marmarik reservoir area [1, 4].

The reservoir has a vital importance for the birds and can affect the quantity of
birds as well as the species composition and abundance.
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The renovation of Marmarik reservoir was finished in 2012 and we observed bird
biodiversity increase after 2012. This reflects that the reparation works negatively
influenced on birds’ habitat and caused the decrease of biodiversity. We found that the
renovation of Marmarik reservoir from 2006 had an influence on birds’ diversity. There
were 37 breeding bird species registered in 2007 in Marmarik region including 3 Red
Book species. In 2008 there were 32 breeding bird species registered with 4 Red book
species. The influence of reservoir renovation works’ is observed in 2007-2008 years, as
the diversity of birds decreased and in 2010-2011 reached its lowest point. We
considered only 19 breeding bird species in our study region from 2010 to 2011. From
2012 to 2015 the bird biodiversity gets regulated and reaches its normal point as in 2007.
In 2012 our research team registered 22 breeding bird species and 1 nonbreeding species
and in 2015 there were 30 breeding species with 1 of them registered in Red Book.

We also found out that the area does not comply with the criteria to be involved
in IBA list, however year around studies might increase number of species and birds
observed in the area

Our future work will include a full year research for finding out the biodiversity
of wintering and migrating bird species in studied areas.

CONCLUSIONS
o Despite Marmarik reservoir small area it is known for landscapes variety and a great
diversity of bird species.
o The studies revealed that the diversity of birds in research area had ranged in from
1997 to 2015 due to renovation of Marmarik reservoir.
. Comparing the Marmarik reservoir area conditions we can conclude that there is
compliance to two of three main IBA criteria.
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OCOBEHHOCTHU MOP®OJIOI'MH IBLJbIBI BUTOB IIOAPOJA IRIS
POJA IRIS L. (IRIDACEAE) ®J1IOPBI APMEHUU

A.M. AUPATIETSIH, A.T. MYPAJISIH

HUncmumym bomanuxu um. A. JI. Taxmaoocana HAH PA
alla.hayrapetyan.63@gmail.com, alla.muradyan.1991@mail.ru,

IpoBeneHo uccnenoBanie MOPQOIOrHK MBUTBLIEBEIX 3€peH 9 MpeiacTaBuTeNneil moapoaa
Iris pona Iris L. (Iridaceae) dopsr Apmenun. Y Bcex HCClEOBaHHBIX BUOB IbLIBIIEBBIC 3epHA
JHMCTaTBHO-1-060p0O3/IHbIE, KPYIHbIE, CKYJIBNTYpa SK3MHBI y OOJBIIMHCTBA BHUOOB cerdaras. [l
Buga |. pumila L. HaMu BBIsSBIIeHa TYCTO MeJKOOOpOIaBYaTasi CKYJIBITYpa SK3WHBI ¢ OynaBo-
BHU/HBIMU BBIPOCTAMHU PA3JIMYHBIX PA3MEPOB.

Mopdghonozus neiivyet — Iridaceae — poo Iris — noopoo Iris

bPpwywuwgyb] £ 3wjwuwnwuh $inpwih Iris L. (Iridaceae) gbnh Iris Gupwgbnh 9 UGpyw-
jugntghsubph Swnywthnnt Unpdninghwih nruntdbwuhpnee)nil: I6nwgnundwd pninp tnbuwyubph
swnywithn2hu nhuwnwi-T-wynuwydnn E, tunpnp, wnbuwyutph JdGdwdwulnipjwl EpghUh pwlnwyp
gwugwynp E: I. pumila L. mGuwyh hwdwp pwgwhwjndt) £ jupin Jwlp gnpununtyuynp Epghuh
pwlnwy’ nmwpptp swiihtph (whnwale GincunlGpny:

Ownluwhnpne Unpdninghw — Iridaceae — gbn Iris — GUpwgtn Iris

The study of pollen morphology of 9 representatives of the subgenus Iris (lris L.,
Iridaceae) of the Armenian flora was carried out. Pollen grains of all the studied species are
anasulcate, large; the exine ornamentation in most species is reticulate. For the species I. pumila
L., a densely finely verrucate exine ornamentation with clavate outgrowths was revealed.

Pollen morphology — Iridaceae — genus Iris — subgenus Iris

[pencraButenu noapona Iris — MHOTONIETHHE TPABSIHUCTBIC KOPHEBHUIIHBIC pac-
TEHHUS CO OITHYPOBUAHBIMH KOPHAMH. B ApMeHWHM NaHHBIN TOIpPOJ MpeaCcTaBieH 9 BU-
JaMu, pacrpeseieHHbiMu B 2 cekimsax — Sect. Iris (1. imbricata Lindl., I. furcata M.
Bieb., I. pumila L.) u sect. Oncocyclus (Siemssen) Baker (l. elegantissima Sosn., I.
grossheimii Woronow ex Grossh., I. iberica Hoffm., I. lineolata (Trautv, Grossh), I.
lycotis Woronow, |. paradoxa Steven) [5]. Ilpu stom, 3a uckmouenuem |. paradoxa,
ocranbHbie 5 BHIOB cekimu Oncocyclus BrimoueHsl B KpacHyro KHHT'Y pacTeHH
Apmennn [13].

Fa6p1/13nﬂH [5] OTMCYACT, YTO OCHOBHBIM OTJIMYUCM MCIKAY YKAa3aHHBIMU CCK-
musiMu oipoia Iris sIBIIOTCS XapakTepHble 0COOEHHOCTH KOpHEBHIA (KPYIIHOE, Mac-
CHUBHOE y NPEICTABUTENEH CEKLUU Iris m ToHKOE, KOPOTKO€ — y BHJOB CEKIUU On-
cocyclus). Kpome atoro, crebenb y BUIOB M3 MEPBOH CEKLIUH HEPEIKO BETBUCTHIM, Ha-
PYXHBIE 1011 OTTH0a OKOJIOIBETHHKA Y3KOOOPOaIaThIe, apUIUIONIOB Y CEMSIH HE BBISB-
JIeHO. Y BHIOB CEKIUH Oncocyclus cTeOelb OHOIBETKOBBINM, HAPYXHBIC JOJIH OTTHOA
OKOJITOI[BETHHKA 60OPOIYaThie, CEMEHA ¢ KPYITHBIM apHiLIouaom [5].
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AM. AVPATIETSH, A.T. MYPAJISH

B mpenenax cexuuu Iris ug |. imbricata pactnpocrpanen B Jlapenureckom, 3aH-
re3ypckoM M MerpuHcKOM (JIOPHCTHYECKUX paiioHax B CPEIHEM M BEPXHEM T'OPHBIX
mosicax Ha BbicoTe 1300-3100 M wam yp. M. |. furcata Bctpewaercs B Bepxwe-
AxypsHckoM, IHupakckom, JlopuiickoM, WmkeBanckoM, CeBaHckoM, ['eramckom
(ItopUCTHUECKUX palioHaX Ha CyOaNbIUICKUX JIyrax B CPEIHEM W BEPXHEM TOPHBIX
mosicax Ha BeicoTe 1500-2400m max yp. M., a |. pumila L. — B Bepxue- AXypsHCKOM,
upakckom, Jlopuiickom, WmxeBanckom, CeBaHckoM, ['eramckoM ¢uopucTHYECKHX
paiionax Ha Beicote 700-2200 M Haj yp. M.

W3 npencraBureneit ceximu Oncocyclus sup . elegantissima mpouspacraer na
TPETHYHBIX KPAaCHBIX IJIMHAX B MOJIynmycThiHe U (purane B lllupakckom (r. ApTeHw,
Annmnemsa), EpeBaHckoM (HOBCIOLY, 32 HCKIIOYEHHEM IOrO-BOCTOYHOM 4acTH
Apaparckoit nonunsl) u CeBanckom (Lllopxa) ¢uiopuctuueckux pailoHax Ha BBICOTE
750-2000 M wam yp. ™. l. grossheimii BcTpewaercss awme B MerpuHCKOM
¢dopuctuueckoMm paiione (Boct. orporu T. Xamum, r. Coroyx, Kamep, ['mmapani,
Merpunckuii xpeder, IlIBanmm3op, HroBamu) Ha CyXuX KaMEHHCTBIX CKJIOHAX IIO
BepxHeMy npezeny seca Ha Boicore 1500-2800 m Hax yp. M. A Bun I. iberica xapakrepen
muib s MmpkeBaHckoro (hopucTHUeckoro paiion (Okp. k/a cT. Adpym, moc.
BenTonnT), Mpom3pacTaeT Ha Cyxmx IIEOHHCTBHIX XOJIMax W B MPEATOPHIX HA BHICOTE
400-600 M max yp. m. l. lineolata BcTpeuaercst UCKIIOUUTENBHO B 3aHTE€3YPCKOM
¢mopuctiaeckom paiione (Cucman, laku, [opuc, Ulypryx, Kadan, ukaxoxckuit
3all0BEJIHUK) Ha CYXHUX KaMEHHCTBIX CKJIOHAX, MIMOJSIKE W HA COJIOHYAKaX Ha BBICOTE
800-2000 m mam yp. M. Bux I. lycotis pacnpocrparen B EpeBatckom (KpaitHuii roro-
BOCTOK ApapaTcKoil IONMHBI, HauymHas ¢ Bemm um moc. Apapat (VYprckwid xp.)),
Hapenureckom (CeakaBaH, CoeranieH, Apenu, Apma, Maprupoc, JIxepmyk) ¢iio-
PUCTHYECKHX paifoHAX HA CYXHX 3aCOJICHHBIX ckiioHax Ha Beicote 600-3000 M HA® yp.M.
W, naxonen, Buj |. paradoxa scrpeuaercs B Illupakckom, Apararckom, Jlopuiickom,
Wmxesanckom, Cepanckom, EpeBanckom (I'erapa, mpaBsiit Oeper peku) GIIopHCTHIECKAX
paifoHaX Ha OCBITSIX M B apUeBOM pejkosieche Ha BbicoTe 450-2800 M Haz yp. M. [5].

Ha ypoBne cBetoBoro mukpockona (CM) m3ydenne ocodeHHOCTEH MOpdomornn
mbUTBIEL TpoBo i Dparmad [14], Kynpusinosa [9], Poxuonenko [11], Bobpos u ap.
[4], a Donmez, Pinar [16], Donmez, IsiK [15], Edumos u ap. [6], Kanamsuuk u ap. [7] —
Kak Ha ypoBHe cBeToBoro (CM), Tak M ckaHupyrmero sjiektponHoro (COM)
MHKPOCKOTIOB. KpaTkue ommcaHusi MbUTBIBI OTACNBHBIX BHIOB pojaa Iris (Ha ypoBHe
CM) npuBomstcst B mecstom tome Onopsr Apmenun [2]. MccremoBanus MBUTBITGT
HEKOTOPBIX MpecTaButeneid poaa Iris Ha yposue CM u COM npoBoaunnch AiipaneTsH,
Aserucsia [17], Mypansu [10], A#ipanersa, MypazasH [3].

B Hacrosmeid paboTe npHBOIATCA pe3yabTaThl HCCIEJOBaHMNA MOpPQOoJIOrun
IBUIBLBL BCEX JAEBATH BUIOB moapoa Iris ¢iiopsl Apmenun Ha ypoBHe cBeToBoro (CM)
1 CKaHHPYIOMIETo 31eKTpoHHOT0 (COM) MUKPOCKOTIOB.

Mamepuan u memoouka. Matepuanom 11 HaCTOSALINX HCCIIEIOBAHUI MTOCTY KA MbLIb-
1a, moxy4eHHas u3 repbapus Mucruryra 6orannku HAH Apmennu (ERE), a taxke U3 THYHBIX
cOopoB Ha Tepputopun EpeBaHckoro 6otaHnueckoro caja.

Jiist BccneoBaHus Ha ypOBHE CBETOBOrO MHUKpockomna (AMSCOPe) mbuibLieBbie 3epHa Obl-
m1 06paboTaHBl IBYMSI OCHOBHBEIMH METOJaMH, a UMEHHO, METOJOM OKpAaIIMBaHUS OCHOBHBIM
GbyxcuroM [12] 1 yrpouieHHbIM aneToan3HpM MeroaoM [1]. Beuto 3ameuero, 4to npu 06paboTke
aIIeTOJIN3HBIM METOAOM 000JI0YKA MBUIBLICBBIX 36PEH YaCTHYHO HJIM MOJHOCTBIO paspyuiaercs. B
CBsI3U C 3TUM, Ha ypoBHe CM B OCHOBHOM H3ydaJsiach MbUIbIA, 00paboTanHas GpykcuHoM. OHAKO
JUISL IETalIbHOTO M3YYEHHUs CTPYKTYPbI 3K3MHOBOTO CJIOS MCIONB30BalIach MbUIbIA, 00padoTaHHAs
AIIeTOJIN3HBIM METO/IOM.

3yuenne Mopdosornueckux ocoOeHHOCTEH MBUIBIIBI OTAEIBbHBIX BUIOB Ha ypoBHe CM
npoBoamwiochk npu yBemumdeHnu x200, x400 u x1000, n3mepenus: mpoBoIwIich Ha 10 MBUIBIEBBIX
3epHax 10 KaXXJOMYy M3 M3y4eHHBIX o0pasmoB. B menom mo 9 Bumam usydeno 26 oGpasuos. Pe-
3yJIBTAaThl UCCIEOBAaHUN IpeICTaBIeHbI B Ta0. 1.

80



OCOBEHHOCTHU MOP®OJIOI'MU IbUIBLBI BUAOB IIOJPOJA IRIS POJIA IRIS L. (IRIDACEAE) ®JIOPbI APMEHUN

MuxkpodoTtorpaduy MBIIBLBE Ha ypPOBHE CKAHMPYIOIIErO AJIEKTPOHHOIO MHKPOCKOIA
(JEOL JSM-7000) Obutn momyuersl B Llentpe skomoro-HoochepHbix uccienoBannii HAH PA
(EpeBaH, ApMeHHs) METOZOM BaKyyMHOIO HAIIBUICHHSI 30JI0TOM CYXHMX HEalleTOJIM3UPOBAHHBIX
MBUTBLIEBBIX 3€PEH.

Mopdonorudeckast TEPMIUHOJIOTHS, HCTIONb3yeMasi B HAIIMX HCCIICIOBAHUAX, B OCHOBHOM
COOTBETCTBYET TEPMHUHOJIOTHH, TIPeoxKeHHo# Dparmanom [14], KynpusiHosoit, Anemmnoii [8], a
taxke boopossM 1 sip. [4].

H3yuennvie oopazyuwr: |. imbricata Lindl.: ERE, 196555; ERE, 130060; suu. c6; I. furcata
M. Bieb.: ERE, 196524; ERE, 143353; ERE, 11658; I. pumila L.: ERE, 130074; ERE, 124854,
ERE, 26229; I. elegantissima Sosn.: ERE, 143499; ERE, 130056; ERE, 130055; I. grossheimii
Woronow ex Grossh.: ERE, 148532; ERE, 143378; ERE, 159654; I. iberica Hoffm.: ERE, 5247;
ERE, 5245; I. lineolata Steven: ERE, 159660; ERE, 148585; (Trautv.) Grossh; I. lycotis
Woronow: ERE, 17266; ERE, 17262; nuu. c6; |. paradoxa Steven: ERE, 143203; ERE, 66044;
ERE, 144335.

Pesynomamot u oocyycoenue. Tlompon Iris

(ta6a. 1, pororadn. I, 11)

®ortoradsmua |. ITeutbuessie 3epHa Buaa |. paradoxa Steven
1 — AuCTAaNBHBIN MOJOC, 2 — MPOKCHUMANBHBIN MOJIOC, 3 — 9K3UHA, CTOJI0YATHIN CIOH, 4 — 1. 3. CO
CTOPOHBI OOJIBLIOTO YKBATOPUAIBEHOTO AraMeTpa (0. 3. 11.), 5 — 1. 3. CO CTOPOHBI MAJIOT0
9KBaTOpPHAIIBHOrO Auamerpa (M. 3. a.) (1-2, 4-5 — dykeun; 3 — aneronus) (CM); 6 —6.3. 1. u
TUCTATBHBIHA TOMIOC, 7 — M. 3. 1., 8 — IPOKCHMaIIBHBIN MoJroc, 9 — cKynpaTypa 3k3uHbl (COM)
(macrur. nuHeiika: 1-2, 4-5, 6-8 — 10 mxm, 3 — 3 MM, 9 — 5 Mkm)

[TeuthIieBBIC 3epHA (1. 3.) BCEX M3YUCHHBIX BUAOB Mojapoaa Iris mucransHO-1-6o-
PO3IHBIE, AaCCHMETPHYHO-JIO0YKOBUIHBIC, IINPOKOAIUIICONAANBHBIC, HHOT/IA MOYTH
LIAPOBUIHBIC, KHJIEBATBIC, KHJIb OKPYIJIBIH WM OKpPYIJIO-yrJIOBAaTBhId; B OYEPTAHUH C
TIOJTFOCA AIUINITHYECKHE; MOJIsIpHAast och (1. 0.) 67,9-121,1 MkMm; 60JIBIION SKBAaTOpHAIIH-
Helid auametp (0. 2. a.) 66,3-129,7 MKM; Manblii SKBAaTOPHATBHEIN quaMeTp (M. 3. I.)
65,7-119,0 mxm. Bopo3aa y Bcex BHJIOB JJIMHHAS, MHOTIA 3aX0/AUT HA MPOKCUMAaJIbHBIN
nostoc, mmpokast (pororadi. |, I1); ckyapnrypa GoposaHoit Mmembpansl riagkas (CM,
COM).
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Ta6auna 1. [Tanunomopdonornueckue JaHHbIe MpeAcTaBUTENEH MoApoIa

Iris pona Iris L. Ha ypoBHe cBeToBOro Mukpockona (CM)

CKyJabnTYpa 3K3UHBI

Hoasipuas och Boabmoii Maubrii Toamuna
Buasi (1. 0.) IKBATOPHAJIBHBIN | IKBATOPHAIBHBIH IK3HUHBI
(MKM) aunamertp (6. 3. a.) auametp (M. 3. i.) (MKM) CM COM
(MKM) (MKM)
L. furcata 68,9-103,4/85,64 66,3-102,6/90,9 65,7-108,6/91,4 2,0-2,9/24 ceryaras ceryaras
;E: 1. imbricata 75,1-119,2/89,0 78,0-108,3/94,81 82,5-106,3/91,7 2,0-2,7/2,3 -1 - -/ -
E M3BUIIHCTO- rycTo
£ 1. pumila 73,8-95,9/83,6 75,4-110,2/90,6 72,2-95,9/87,0 1,5-2,3/2,0 MEJIKOCKIIa14aras ¢ MenkobopoaBuartast
o Oy/1aBOBHAHBIMH ¢ OyIaBOBHIHBIMU
BBIPOCTAMH BBIPOCTAMH
1. elegantissima 71,5-111,2/90,8 74,7-123,2/95,0 75,3-107,0/97,0 2,6-4,0/3,3 ceTuaras e
CTCHKH S4YCH
MPEPbIBUCTHIE
% I. grossheimii 76,7-109,0/93,8 89,7-119,0/101,7 75,5-119,0/95,7 1,8-2,3/2,0 -1 - ceryaTas
=
9
§ 1. iberica 67,9-119,3/84,4 76,2-119,3/95,1 73,1-118,4/93,5 1,8-2,6/2,1 -1 - -/ -
S
> 1. lineolata 71,8-121,1/95,7 95,3-129,7/107,8 86,2-118,4/103,8 2,3-3,2/2,7 -/ - -/ -
=
Z .
& 1. Iycotis 72,8-110,/86,9 72,2-115,0/95,1 81,3-111,5/98,2 2,2-3,0/2,6 ayffls THHATO-ORTARTSH
CTCHKH SYCH
TNPEPBIBUCTHIC
1. paradoxa 69,7-95,9/84,7 71,8-103,7/89,1 78,7-101,9/89,9 1,7-2,7/2,2 -1 - ceryatas
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®ororadmuua |, ITeutsueBsie 3epHa Buaa . pumila L.

1 — mpoKCcHMaNbHBINA MOJIOC, 2 — AUCTANBHBIN MOJIOC, 3 — I1. 3. CO CTOPOHBI MaJIOTO
9KBATOPHAIIBHOTO IMameTpa (M. 9. A1), 4 — I. 3. CO CTOPOHBI OJIBIIOT0 YKBATOPUATIEHOTO
nuamerpa (6. 3. 1.), 5— 9k3uHa, cronbuarsii cnoii (1-4 — pykcun; 5 — anerosnms) (CM);
6-7 — aucTaNpHBIN MONIOC, 8 — MPOKCUMAJBHBIN MOMIOC, 9 — II. 3. CO CTOPOHBI M. 3. 1.,
10 — cxymbrrypa sk3uHbl (COM) (MacmuT. muHetika: 1-4, 6-8 — 10 mxM, 9 — 20 MM,

5 — 3 mxmM, 10 — 5 Mxm)

Ox3uHa 1,5-4,0 MKM TOJIIIMHEI, CTONOYATHIA CIOH YeTKO BBIPAXKEH, CTOJOUKH OOBIYHO
OJIMHOYHBIE, PEryJSPHO pACIOJIOKEHHBIE, TOJCTBIE, YacTO C IIapOBHHO 3aKpyr-
JICHHBIMU TOJIOBKAMH, MHOT/[a BCTPEYAIOTCSI TPYIITAMH.

VY mnojaensonero OONBIIMHCTBA BUAOB JaHHOTo moxaponxa (kpome l. pumila)
CKYJBIITYpa IK3UHBI CETYATAs], SIUEH CETKH OOBIYHO CHJIBHO BapbUPYIOT 10 CBOEH (opme
u pasmepam; y BujoB |. lycotis u I. elegantissima ckynbnypa SK3uHBI IMYaTO-CETYATAS,
CTEHKH stueit ceTku npepbiBuctoie (CM, COM).

VY Bupa |. pumila HamMu BBISBIICHA M3BHIIMCTO-MEITKOCKIAIYATAs CKYJIBITYpa K-
3uHbI ¢ OynaBoBuaHBIME BeipocTamu (CM) (pototabdm. 11, 1), a Ha ypoe COM ckynb-
Typa T'yCTo MenkoOopogaBuaras ¢ OyJIaBOBHIHBIMH BBIPOCTAMH Pa3IUYHBIX Pa3MEpOB
(poToTabu. II, 10).

HccnenoBanus mokasaid, 4TO HECMOTPSI Ha TO, YTO BHUJbI JIAHHOTO TOJPOJA B
OCHOBHOM HE OTJIMYAIOTCSA Jpyr OT Jpyra IO pa3MepaM NbUIBIB, a HWMEHHO,
cornacHo knaccudukanuu Iparmana (1956), kpymHbie, OJHAKO B Mpeaenax OJHOTO U
TOTO ke 00pa3ia MoKeT HaOJIIoAaThesl CHIIbHAS BapHaOeIbHOCTD M0 JaHHOMY ITapaMeT-
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py (taba. 1). B nemom Hambosiee KpymHas mbeiiblia oTMedeHa y Buzpa l. lineolata, a
cpaBHUTENBHO Meskas — y |. paradoxa (ta6u. 1). CpaBHUTENbHBINA aHAN3 MOTYYCHHBIX
JaHHBIX [0 pa3MepaM MBUIBIEBBIX 3€peH BHIOB moapona IriS ¢ maHHBIMH,
npuBeieHHbIMU B paboTtax KympusHoBoit [9], Poaunonenko [11], Edumosa u mp. [6],
Kanmamauk u gp. [7] mokaszanu, 4To TBUIbIIEBBIC 3epHA y 00pasioB, cOOpaHHBIX Ha
TEPPUTOPHN ApPMEHHH, HECKOJBKO KpyHHEe IO pa3MepaM, YeM y OTMEUYCHHBIX BEIIIE
aBTOPOB.

OTHOCHTENIBHO THIIAa CKYJIBNTYPHl OK3WHBI Yy TbUIbHEI Buma |. pumila B
JHUTEepaType UMEITCs ONpeleieHHbIe pasHornacui. B uactHoctH, KympusHosa [9]
XapaKTepu3yeT CKyJAbNTYpy Kak MenkoOyropuaryto, a Pognonenko [11] otmevaer, dro,
B OTJHMYME OT JAPYTHX BHJIOB, IBUIbLEBBIE 3epHa y |. pumila “uMeror...9K3uHy C
6oponaBuateiMi BeicTymamu” (C. 74). Kamamuuk u ap. [7] u Edumor u mp. [6]
OpUBOIAT isi OeUIbOBI Buaa |. pumila cooTBercTBeHHO GYropHaTo-IIHMIIOBATYIO U
CKJIA4aT0-00pOIaBUATYIO CKYJIBITYPY SK3HHBI.

3axniouenue. Takum oOpasomM, B npezenax moapoja Iris poma Iris ormeuaercs
MATMHOJIOTHYECKOE €MHO00pas3ne Mo THIy aneptyp (mucraibHO-1-6oposmnbie). B To
e BpeMs pa3Mepbl THUIBIEBBIX 3ePCH, a TAKXKE CKYIbOTYpa SK3HUHBI B PSC CIydacs
MOTYT paccMaTpUBaThC B KAa4eCTBE AMATHOCTHYCCKUX IPH3HAKOB, ITO3BOJIIOLIMX
MPOBECTH MEXKBH/IOBBIC Pa3rpaHUYCHUSL.

Bnazooapuocmu. Ilpunocum ceoio 6nazooapnocms  koanekmugy Llenmpa
9Kon020-Hoocgheprvix uccaedosanuti HAH PA (Epesan, Apmenus) 3a codelicmgue npu
nPOGeOeHUl UCCIe0BAHULL HA CKAHUPYIOUEeM STIEeKIMPOHHOM MUKPOCKONE.
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NruncdUwuhpdb) £ opqutwyuwt wynipjwl wywydwuubpnd wgetnny pGrujwénipjwl wg-
ntgnieintup Ul UpBUuh unpwnh wéh nu pGppwnynipjwl ypw dwing nph dwpgh UpGuh hwdwju-
pnud: Chytph wah W hwuntuwgdwl, ptpgh pwlwyh hGnwagnunniejwl wpnntuplubpp ey GU nwihu
opgqwlwywl Wwynipjwl wwjdwuutpnd owwnhdw| ptnujwénie)ntl wnwewnyty 40 wgp:

Unpun — bin — ptnUdwénipinil — pbpe — 2hy

B ycinoBmsAX OpraHMYecKOro BHIPANMBAHMS W3y4anoch BIMSHHE HArpy3KH KyCTOB
IJ1a3KkaMM Ha POCT M ypo)kaifHOCTh BHHOrpana copta CeB ApeHu B oOmuHe ApeHu Map3a Baiion
J130p. Pe3ynmbTaThl HCcnenoBaHUi pocTa, BEI3PEBAaHMSI MOOETOB, KOINYECTBA YpOXKash MO3BOJIIOT
PEKOMEHA0BATh IIPU OPraHU4Y€CKOM BbIpAlllMBAHWN ONTUMAJIIbHYIO HArpys3Ky 40 ria3koB JJIs1 BU-
Horpaza copta CeB ApeHu B yCIOBHAX OOIIMHBI ApeHu Baiion J3opckoro map3a.

Copm — obpeska — nHazpy3xa — ypodrcaii — nobez

The influence of the load of buds during organic cultivation on the growth and yield of Sev
Areni grapes in the community of Areni Vayots Dzor was studied. The results of studies of
growth, ripening of shoot, and the amount of yield allow us to recommend the optimal load of 40
buds for organic cultivation of Sev Areni grapes under the conditions of Vayots Dzor marz from
the point of obtaining high-quality wine.

Variety — pruning — loading - yield — shoot

JYbpohlu nwulwdjwyh pupwgenid opgwlwlwl fuwnnnuagnndnieinitup Unpwlnn
UJwénudubp b jwjuwéwdw) tnwpwénd £ unwgl] Jwubwynpwwbu wphuwphh wnw-
suwnwn fuwnnnugnhpdwywu Gpypubpnud: Opguwlwywl puwnnnwagnpdniejwl Uwwinwyu
E, oqundbiny opgwlwywu Jowyniejwl pninp huwpwynpniejntbutphg, unwlw] pwnpén
npwyh fuwnnn W ghup® phwpyt npwtu hhdp hwpdh wnlbind Jwpnnt wenngniewlp
JGnpwptpnn hhuuwhwngtp: Opgulwywl Wwynieintup wpgbinud £ hhywunnepyniuubph W
Juwuwwnniutph Uywwndwdp uhupbwnhy phdhwywl UjnLetph, hwupwht wwpwnunwune-
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rGph ogqunwgnnénudp, nuunh opgwuwywu fuwnnnh wjghubpnud Yhpwnynn pninp wigpn-
dhgngwnnidubph  JGpguwywt  Uwywwnwylu £ ujwqbglb] Juwuwwnniubph  pwlwyp,
hhywunntpejnilubph wnwewgnidp, pwpapwglbp pGppwnydniejwl W wwnninubph npwyu
wnwug y&pnujwy Unpetph [7]:

Utn hGunwgnunniejnilubph hhdbwywu bwywwnwyu £ dwyng @nph dwpgh UpGup
hwdwjupnid opqulwywl Wwyniejwl wwjdwulbpnd nwpwnwhu thnpdbph W jwpnpw-
wnnn wuwihquGph Jdhgngny nruncdUwuhptp juwnnnh wgetnpny nwnppbp pGnrujwéniejwl
wqantgniejniup fuwnnnh UL UpGuh unpuinh wéh, hwuntbwgdwl, pGppwnyniejwl, pGpeh
pwlwlwywl W npwywywu gnigwuputph ypw, Bwyt) W wpunwnpniejwll wnwywnyti
wgetnny pGrujwénipjwl wju wpryntuwybwn uwhdwultpp, npnup uwwhnytu ghutgnn-
Swywl intuwybinhg pbpeh npwlywywu pwpép gnigwuppubn:

Yntp W dBpenn: NunwdUwuhpnipiniluGplu hpwywuwgyt) Gu dwing @nph dwpgh UpGuh
hwdwjupnid: NrunwdUwuhpydt) £ nEnwywl wpnphgbu U UpBuh unpup: Ujghu guuyned £ opqu-
LUwywu Bwyntpjwlu utpnhdhywgdwu thninid:

Ntuntduwuhnybl Bu 20, 30, 40, 50 wgp ptnujwédnLentbutpp: Ywgbph nuydwl funnieniup
2,7x1,5U E, Jwagbpp dbwynpywé BU dhowy pwpépniejwdp puny pwquwel, wqwwn hndhwpwudwu
hwdwywngny:

®npébpp Yuwnwnyb) Bu Gpbe Ypyunnniejwdp: Snipwewlgnip tnwppbpwyncd hwpdwnyyt) £
15 Jwq: dwqgtph $EUninghwywl nhinnwdutnp, 2hytph waéh, pGppwnygniejwl tnwpptph, thwuwnwgh
pGppwwnyniEjwl niuncdbwuhpnee)nibltGpp ywwnwpybp Gu U. U, Lwqwpliuyne hwdpunhwunip pu-
nniujwé Ubennny [5]:

NpnpG| Gup wgptnh pwgdwl uyhgpp, Swnydwl uyhgpp W Gpep, wwnninubph hwuntuwgdwu
uyhgpp W dGpgp: Iwpdwpyyty £ pGpph hwuntiwgdwu hwdwnp wywhwugdnn wywnhy gGpdwuwnh-
dwulbph gnudwpp: Ugebpp pwgybintg hGwnn thnpéh wwy Jbepgdwé Jwagbph ypw hwpdwpyyty £
pwgywé weptinh pwliwyp (gnjugwsd 2hytn), bgtnwghwih pupwgenid npnayt) E 2hdtnh wép ud-nd,
huy Gpp 2hdtiph Ynw Gpliwgtl BU nnynyqutnp, hwpywnyti Bu gnjugwd nnyntqutinh ehup, 2hytinh
punhwuntp hyp, wjunthGnle 2hytnph wunnwptpdwu gnpdwyhgp® k1, k2: AGppwhwywpeh pupwgentd
Uznbl Gup jnipwpwlgnip Juahg unwgywd nnynyqubpp W npngtp UGy Jwah dhght pbippp:
PEppwhwyweh Uwhuopjuyht npnpdt) E 2hdGph punhwuncp Gpywpnieintup W hwuntbwgwé dwuh
Gpywpnie)nilp:

Swpwpwjuntentup npnpyt| £ nEdpwyinndtinnhy, whnpynn prynieintup® 0.1 U-ng NaOH-h
hhupny inhwntiny:

Upnynibplubpn W pUulwpynid: tuwnnnh Juagp jnipwpwlgnip tmwnph wugunwd £
Gnynt hhuuwywu pnppwil, wnwgphl' hwpwpbpwywl hwuguwnh, Gpypnpn' bgbunwghwyh:
JYbpghUhu wuguwl dwdyGwnubph dhoinn uwhdwundp  Yuplenp Lywlwynieinu  niup
wjghuGpnud wanpn W $hinnbubhywywl vhgngwnnidubpp dhpunn nu dwdwuwyhu Ywg-
dwybpwGint hwdwp [1]: UL UpBuh unpuinh $EUnthniGph wugdwu dwdybwnubph Jpw
Jwgbph pGnujwénipjwl wgnbgniejwl punyep wwnpqwpwlbine hwdwp uwnwpdb, Gu
nhunwnyncdutp:

Un. 1-nwd ptpdwé nywiubphg Gplncd £, np Ul UpGuh  unpinph Jugbph ddtnnn
wgebnl opquwlwywl Wwynipjwl wwdwuubpnud 20, 30, 40 wge pLGrUywdNLEjwU
nwppbnpwyutpnud pwgyt) U wwnhth 16-hu, huy 50 wge ptnujwédnipiwl tnwpptpuyncd
2 op npwgnuny' wwphth 18-hu, dwnynuwdp uluyby £ 20, 30 wge pbrUjwénLejwl
nwppGpwyutnpnd hwdwwwwnwupiwlwpwnp Jdwihup 20-hu, wjwnwnyt) Jwihuh 30-hu, 40
wge  penUJwénipjwl  wwppbpwynad® dwihuh 21-hU W Jwjhuh 31-hu, 50 wge
pGnujwéniejwl tnwppGpwynd 40 wge pbrUjwénipjwl htGin hwdbdwwnwéd Swnydwl
uyhgpp gpwtgyty £ 1 op nip, huy Ybpgp' 2op n* hwdwwwnwupiwlwpwp dwihuh 22-hu
U hnuhup 2-hu:

Mwnnubph hwuntiwgdwl uyhgpp gpwugyt) £ 20, 30 wge wnwppGpwynd o-
gnuwnnuh 6-hU, 40 wge ptnuywédnLeiwl twppbpwynd 2on npwgnuuny' ognhunuh 8-hu,
50 wgp wnwppGpwynid wwninuGph hwuntuwgdwU uyhgpp, hwdtdwunws 20, 30 wge
ptnudwoénLeintlubph hbw, wnknh £ nllbgh) 3 op nwgnudny: 40 wge wnwppbpwyh hiun
hwJtdwwnwé® 1 op nppwgnidny:
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Ungniuwy 1. lvwnnnh UL UpGuh unpuinh Jugtph $Euninghwywl hhduwywu thnibph
wugdwl dwdybwnutpp opguwuwywu Jywynipjwl wwjdwulubpnid
Ywhujws nwpptp pEnudwénieinluhg

& Swnyncd MunLnutiph Ugpbph pwgytint uygphg Uhusle
= g hwuntuwgntd wwntnutph |ppd hwuntuwgniup
c I3

€ | 5
£ |z £

= 5

EYNRE 3 g 538

23 > cl - cl = = 23

cL oL < 5 < 3 = = '% 3

£ | £ S |3 | |& |& 353

T a s S 35

3 3 5

> x

20 16.04 | 20.05 | 30.05 | 06.08 | 30.09 | 167 3518

30 16.04 | 20.05 | 30.05 | 06.08 | 30.09 | 167 3518

40 16.04 | 21.05 | 31.05 | 08.08 | 30.09 | 167 3518

50 18.04 | 22.05 | 02.06 | 09.08 | 30.09 | 165 3476

un. 1-h pwjhu wndjwubpp gng Gu wtwihu, np yegbnwghwih dwdwuwywngwlup
pninp thnGpu puewgt) Bu gpbet Unyu dwdybwnubpnud Jhwju wju tnwppBpnepjwdp, nn
wnwyb] pwpap ptrujwénipjwl wwjdwulbnnid 50 wge tnwppbpwyncd inbnh E ntubgt) 2-
3 on npwgndny:

Wsptnh pwgaybintg hbnin Juah 2hdtGph nt Upw Ywlws Jwubph wbdbgnnnipintup
uygpnud pnyp £ jhunwd, pwig hGinghtunt nudbnuund £ W thnh dBpgnid hwuuncd
wnwyGlwagntuh: SChytph wabgnnnienitup Ywhujwdsd £ onh gbpdwunhdwuhg, hnnh junbw-
UnLejntuhg nt ublnwujnietnhg, unpintph Yluwpwlwlwl wnwudUwhwwnynieinluutphg,
Buwynipjwl b dLwynpdwl hwdwywnpghg, twnh Gpywpneeiniuhg, ywqgbph pbnujwént-
rInLuhg [1,2]:

NruntdUwuhpnipintbutnp gnyg Gu iyt np U UpBuh unpuinh Jugbph YEuuntuwy
wgpetnny pGnujwoénie)nilp fwywu wgnbgnieinl £ gnpénud wnwpwgwé 2hytnph pw-
Lwyh, wéh nL npwug hwuntbwgdw ypw (dwwwwnytp 1,2):

50
45

40
3s
30

25

20
15
10

5

0
sV s sVl sVl 5/IX

=30 wsp e==——30 wyp 40 wyp eSO wyp

Qéwwwwnybp1. Opgquwywl uwynijwl ywjdwuutpnd nwpptp pEruyjwéniejwl
wgnbgntejntlp 2hyh wédwl nhuwdhywijh ypw

Qéwuwwwnybp 1-hg Gpnwd E, np 2hdtGph wdGUwhunBUuhd wép pninp twppt-
pwyubpnud  wnbnh £ nlubgt, JGabwnwghwih  uygpnid, nphg hGwnn 2hyGph wép
wunhdwlUwpwp rniwgtb] £ Ognuwnnuh 5-hg htun 2hyGph wép pninp twppGpwyuGpnud
nwnuwnt) £ Unwydblwgniu wé gnigupbnty £ 40wge pnudwdniejwl tnwipptpwyp:

88




ONPQULUYUL USUUNFR@SUL MUSUULLENNFU WRENANY AENLUUBNFE3UL U2MES8NHESNFLE uUNNTh UG UrELb. ..

50
a5
40
35 = gnjwgwd 2hytnh pwliwly,
30 + hwwn
25 1 2hyh punhwlngy
20 + spluwnnugnds,ud
15 hwunibwguwl Jwu,ud
iy I
s |
0 -

20 wyp 30 upp 40unp SOwe

Qéwwwwnybp 2. Opgquuwywl Wwyniejwl wwjdwulbpnd tnnwpptp pEruywéniejwl
wagnbgniejntup gnjugwé 2hytph, 2hytph Gpywpnejwu W hwuntbwgwéd Jwuh ypw

Qéwwwwnytn 2-hg Gplnud £, np pErujwéniejwl wybjwgdwlp gnigpUpwg gnjw-
gwd 2hdEph pwlwyu wyblwgby E, huy 2hytph wép Gnbp wuhwywuwnwswih: 20,30,40
wgp ptnUudwonipiwl nwppbpwyutpnud 2hdbph wép W hwuntbwgdwl Jwul wybjwgb)
GU, 50 wge pGnujwénLejwlU nwppbpwynd® UJwgbp: WdtUwpwpén 2hgdh wé W hwunt-
Uwgdwl Jwu gnpwugyt| Bu 40 wge tnwnpbGpwyned:

Ujghubph dwynipjwl wgpninGhuuhywywl JhgngwnniduGph hhdlwywu onwy-
ubphg JGyu £ hwdwnynud E Jwgbph owwhdw] pGrUjwéniejwl uwhdwunidp, npp
huwpwynpnigyntt £ pudbnnud wwwhndGine  Jwagbph  Unpdwp  wép, wbplubph
wupdhpwghwu W uwmwlwint Yuynct, npwyjwy pGpe: dwagbph wgetnpnd, 2hdGpny W
nnynyjg-ubpny pEnujwéniejwl hwpgbpl niuntdUwuhpbihu wuhpwdbun B wjil Juwb)
BwynL-pjwl Gnwuwyutph, dlwynpdwt hwdwlwngtph, wgpninbiuuhlwh W unpuintph
yGLuw-pwliwlwl wnwludUwhwwnynipintlutph hGun [2-4, 6]:

Nruntdbwuhpnipincbiutnp W hwpywnnidubpp gnuyg Gu ndG, np Ul UpBuh unp-
inbph wwpptp pGrujwénieinllubpp npnpwiyh wgnbgnie)ntt U gnpét] Jwagbph thwu-
wnwgh pGppwwndniejwl, wwnnubph wpwpwjunipjwl n wnhnpynn erUNLEjWU gne-
guiuhutiph ypu:

Unntuwly 2. vwnnnh Ul UpGuh unpinh uqtinh peppwwndniejwl gnigwlhpubpp twpptin
pEnuJwénLpjwl wwjdwuubpned

JYwagh NnynLqutph Uty PEppwwnynLejnLtlp MNunwhjnie
pGnujwoént- | Jhghu pwlwlp | nnynigh
pintup wge | UGy Juagh Ypw, uhghu
hun t2hnp.g Jgy ghw CSwpw- |wnhwnynn
dwahg, pwjunt- | RRYNL-
Ua RInLUD, RInLL,
q/100ud®| ninu?
20 5.7 164,3 0.94 23.2 26.0 5.18
30 6,0 160.2 0.96 23.7 25.5 51
40 7.6 161.4 1.23 30.4 24.0 5.55
50 6.3 139.4 0.88 21.7 23.3 6.4

Un. 2-h pywhu nguiutpp gnyg G wnwihu, np UGy Jwghg 20 wge pGnuw-
onLejwl Wwjdwuubpnud unwgyt) £ 0.944g Ywd 23.2 g/hw pbpe, 260,/1OOULI3 wwnnw-
hjncph Jwewnwjunijwdp, 5. 18q/r1u3 wnhwnpynn prRUYNLEjWUR:

30 wgp pGnujwénipjwl nbwend pbpph pwlwyp Ywgubp £ 0.96yg Yuwd
23.7g/hw, 0.02 Yag Ywd 0.5 g/hw-ny wyb] wnwphu tnwnpptpwyh hwdbdwn:
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40 wgp ptnujwédnLpiwlu wwjdwulbpnd unwgyt) £ 1.234g pbpe wd 30.4g/hw,
0.27 Yg-ny Ywd 6.7 g/hw-ny wyt, 30 we pGrujwoénipjwl hwdtdwwn, wywunnwhjnieh
2wpwnuwjunieintup Ywaqut) E 24q/100uu3, whwpynn prYNLERINLUN' 5.55q/r1d3: 50 wgp
pGnujwéniejwl nGwenud pbpph pwlwyp Yuqut) £ 0.88yg wd 21.7 g/hw, 0.35yg Ywd
8.7g/hw-nd wwlwu 40 wge tnwnpbpwyh hwdtdwn:

Un. 2-nid pbpJwéd pdwihu nguubph  ybpindnipyniup gnyg £ wwihu, nnp
pGnujwéniejntUl - wyblwgUGintl  gnigpUpwg  pwpdpwgbp GU pGppwwnynieinilp W
wwnnwhjniph prYNLEinLUp, heti £ yunnwhnieh 2wewpwjunieiniup: 50 wse ptnujwént-
RJwU tnwnpGpwynud peppwwnydnie)niup Unyuwtu heby E:

Ul UpGuh unpwinp 2hdGph wéh no hwuntbwgdwl, thwunwgh pGppwwnyniejwu
nywiubph  nuunwdUwuppneeiniulGpp gnyg B wndG, np opqulwywl  Jywynipjwu
wwjdwuuGpnd jwjwagnyu nwppbpwy £ 40 wge pGrUujwénipintup, nph 2hyGph wap,
hwuntbwgndp W pGpph  pwlwllu nL npwyp wnwdBiwgnyuu b b npwywwbu
hwdwwwwnwuhiwund 5U* wuwwwy Ywpdhp ghuh wywwnpwuwnbne hwdwp:
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A.A. OTAHECSIHY, B.O. TOIY3SIH', I'.B. TACIIAPSIH!
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2Epesanckuii 20cydapcmeennbiti meduyunckuii yuusepcumem um. M. Tepayu
anna.js@mail.ru

B Hacrosmieit paboTe U3y4eHbI U HCCIIEA0BaHbl aHTUMOHOAMHHOKCHIA3HbIC U CHMITATOJIH-
THYECKHE CBOWCTBA Psiia HOBBIX CHHTE3MPOBAHHBIX MPOU3BOAHBIX (5Z)-5-(3-3TOKCH-4-THAPOKCH-
OeH3muIeH)-2-heHmi-3,5-murunpo-4 H-umua3on-4-oHoB u 6eH3aMuoB. MccnenoBanus nokasa-
JIM, YTO 3TH COCIMHEHUs NMpPOSBILIIOT aHTMMOHOAMHUHOKCHIA3HYI0 aKTHBHOCTb, HHTHOUPYS Je3-
AMUHUPOBAHHUE CCPOTOHHUHA, a TAKKE 06)’[3.)13}OT CUMITIATOJIUTUYCCKHUM jlel;'lCTBI/leM B CBA3H C CIIO-
COOHOCTBIO OJIOKMPOBATH 0-aApPEHOpEnenTopsl. [loydeHHble NaHHBIe MO3BOJIOT HaM CHENaTh
3aKJIIOYEHHE O BO3MOXKHOCTH CO3J[aHMSI HOBBIX HPENapaToOB — aHTHJCHPECCAHTOB HA OCHOBE HMH-
ruouTopoB MoHoaMuHOKcHa3sl (MAO), OXHOBPEMEHHO MPOSBISIONIMMA CHMIIATOJIMTHYECKYIO
aKTHBHOCTBb. YKa3aHHBIC Hpernaparsl OyayT Oosiee O€30IacHBIME, IMPHBOIS K CHIDKEHHIO PUCKa
Pa3BUTHS apTepHUaIbHOA THIICPTEH3HH,

HUmuoazon — 6enzamuo — anmuMOoHOAMUHOKCUOAZHAS AKMUBHOCTb —
CUMNAMOTUMUYECKASL AKMUBHOCb

LUbpywjwgynn wpuwwnwlenid htunwgnundty U Uunp uhuptqwsd dhwgnipniuutph® (52)-5-
(3-Ewnpuh-4-hhnpnepuhptughy)-2-dLuh|-3,5-n6hhnpn-4 H-hdvhnwan(-4-nu W pEuquidhn Ununwdhuopuh-
nwquwjhu W uhdwwenihnhy hwwnyniejntbutpp: 3Gunwgnunnieinillpp gnyg wdtghu, np Jhwgnte-
pIntllbnp gnigwptpnud BU hwywdnunopuhnwquwihu wywnhynieinl® puysking uGpnuinupuph wJdhuw-
gpynudp, huswbu Uwl npulnpnd BU - updwwenihnpy  wanbgnipgnlt® wwpwptiny  ar.wnptun-
puywihsutnp: Unwgwd nguiutpp pnyp G wwihu Ggpuwgutp dnunwdhUopuhnwquwih (UUO)
huhhphwinpubnh hhdeh Jpw Unp  hwywnbwpbuwUwn nbnwdhengubnh uwnbnédwl  hwywlwlyw-
UnLejwl JwuhU, npnup odindwé Yyihutlu Lwle updwywenihinhy hwwnynieiniubtpnd: Laywéd nbnw-
dhgngutpl wnwyb] wlduwu Yhubl' Ujwabgubiny opquwhgunid  quipytpwywiht - gpgupuwl
qupqugUwu hwywuwywuntpe)nip:

bupnwaqn| — ptuquidhn — hwlwdnunwidhbopuhnwquiyhl wlinhynintl —
uhdwwenipinply whinhynepynil

Newsynthesized derivatives of (5Z)-5-(3-ethoxy-4-hydroxybenzyliden)-2-phenyl-3,5-
dihydro-4H-imidazol-4-one and benzamides with antimonoaminooxidase and sympatholytic
properties were studied. Studies showed that the compounds exhibit antimonoaminooxidase
activity, inhibiting the deamination of serotonin, and sympatholytic action by blocking of a;.
adrenoreceptors. The obtained data indicate the possibility of creating new antidepressant
preparations based on monoaminoxidase (MAO) inhibitors, having simultaneous sympatholytic
properties. These drugs will be much safer due to a decrease in the risk of arterial hypertension.

Imidazole — benzamide — antimonoaminooxidase activity — sympatholytic activity
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JlnmutenbHOe JepecCUBHOE COCTOSHUE OPTaHM3Ma YacTO CBSI3aHO C HETaTHBHBIM
BJIMAHHUEM HE TOJIbKO Ha HACTPOCHHUE U CaAMOYYBCTBUC 6OJ'II>HOFO, HO W MMPUBOJUT K IIO-
PKEHUIO OPTaHOB U CHCTEM OPraHM3Ma, YTO MOJTBEPKAACTCS JAHHBIMUA MHOTOYHCIICH-
HBIX HCclieloBaHui. [lerpeccus 3aTparuBaeT NpakTHYECKN BCE CHCTEMBI OpraHu3Ma, HO
ee HauboJiee OMACHBIM BO3JCHCTBHEM CUMTACTCS BIHMSHUE HA CEPACYHO-COCYTHUCTYIO
cuctemy. Cpeid cepAeuHO-COCYAUCTBIX IIaTOJNIOTHH, OOYCIOBICHHBIX IETPECCHSIMHU,
Ba)XHOE MECTO 3aHMMAET apTepuaibHas runeprensus [3].

Kpome Toro, MHOrO4HCIICHHBIE JTUTEPATyPHBIC TAHHBIC CBUICTEIBCTBYIOT O TOM,
4TO JIEIPECCHUBHOE COCTOSIHUE BIIOCIIEICTBUM MOKET NPUBECTH K MH(DAPKTY, UHCYIBTY U
JPYr'M HEe MEHee OIMAacHbIM 3a00JIeBaHUs CEPICYHO-COCYUCTON CHUCTEMBI OpraHU3Ma.
W3BecTHO, 4YTO TUrepToHMYEcKass 0OJIE3Hb PACHpPOCTPaHEHHOE 3a00JIeBaHHE CEpACHHO-
COCYJIMCTON CHCTEMbI, MPOSBIISIONIASCS TOBBIIICHHEM apTepPHAILHOTO JABJICHHS, TEM
CaMbIM NIPHUBOJIS K MOPAKEHUIO Cep/lla, TOYeK, TOJIOBHOTO MO3ra, ria3 u ap. B mocuen-
HUC ACCATUIICTHUA JOKa3aHO, YTO YCUJICHUEC I[efICTBHH Ha OpraHu3M 4Y€JI0BCKa pa3JINYHbIX
CTPECCOTEHHBIX (PAKTOPOB, a TAKXKE IMCUXOIMOIHOHAIBHBIE CTPECCOBBIC CHTYAIMU SIB-
JISFOTCSl BaKHEWIIMMH OTHOJIOTUYECKHMMH TPHYMHAMM JUISl Pa3sBUTHUS apTEpUaIbHOM
runepter3uu [2]. C 3Toit TOYKM 3peHHs TP JICUCHUH JCTPECCHBHBIX COCTOSHHM, B Me-
JULIHCKOH MTPaKTHKE MIMPOKO MTPUMEHSIOTCS Pa3iIMYHbIE aHTHUIETPECCAHThI, B TOM YHC-
JIe UHTUOUTOPHI hepMeHTa MoHoaMruHOKcHAa3kl (MAOQO) (unpaHuasuj, HIaJIaMuI, TUpa-
3701, MHAONAH u aAp). dapMakosorndeckuii 3pQeKT MmocueHux 3aKI0vaeTcs B TOp-
MOXEHHUHA MeTadoIM3Ma OHJOTCHHBIX M 3K30TC€HHBIX MOHOAMHWHOB IMOCPECJIACTBOM WHIH-
ouposanus MAO (EC 1.4.3.4.) Bmecte ¢ Tem, mpenapaThl yKa3aHHOM TPYIIIBI TAKXKe T0-
BBIIIAIOT B MOCTTaHIJIMOHAPHBIX CUMIIATHUYCCKUX HeﬁpOHaX YPOBCHb HeﬁpOMe,umaTopa
HOpaJpeHaIlHa, OKa3bIBAIOIETr0 CHIILHOE COCYIOCYKHUBAIOIIEE U IPECCOPHOE JIeiCTBIE
[1]. ImenHO 3THIM 00OBsICHSETCS HanOoJee CephE3HBIN MOOOYUHBIN IDPEKT HHTHOUTOPOB
MAO, KOTOpBIii MPOSBIISETCS pa3BUTHEM TUIIEPTOHUYECKOTO KpH3a, OCOOCHHO MPH OJ-
HOBPEMEHHOM IpHEME € IHIIEH SK30r€HHBIX MOHOAMHHOB.

Takum 00pa3om, MCXO/s M3 BBIINICYKA3aHHBIX JIMTEPATYPHBIX JAHHBIX MOYKHO
YBEPEHHO YTBEPIKAaTh, YTO MMOUCK AHTUACHPECCAHTOB HOBOIO THIIA, KOTOPHIE OJHO-
BPEMCHHO ¢ aHTUMOHOAMHWHOKCUA3HBIM ﬂeﬂCTBHeM 06na;[am/1 6])1 TaK>XX€ U CUMIIAaTOJIN-
THYECKUMH CBOWCTBAMH, SIBISCTCS BaKHEHUIIEH poOIeMoii COBpeMEHHOI MEIUIINHBL.

Mamepuan u memoouka. VICTOUHMKOM MOHOaMUHOKcuzaasbl ciayxumit 50 % romoreHat
Mo3ra 6eCIOpOIHBIX OeNBIX KPBIC, KOTOPBIH MOTydalll IyTeM rOMOT€HU3UPOBAaHHS MO3Ta B CTEK-
JSTHHOM TOMOTEHH3aTope C PaBHBIM (10 Becy) ooveMoM 2,5 % pactBopa “apkomnanx”. B moimy-
yeHHOM 50 % romorenate onpenensuid akTHBHOCTE MAOQO. OmbiTHBIE TpoOBI conmepkany 0,2 Mt
romoreHara, 0,18 mi pactBopa mccnemyemoro coequaenus u 0,18 mur pactBopa cyocrpara [5].
O6wem npobsr goBoxmmu 1o 1,8 mu 0,1 M K-Na-docarusm 6ydepom no pH 7,4. B kauectse
cybcrpara ucnoip3oBai cepoToHHH (5-OT) kpeaTuHUH cyiab(aT MOHOTHAPAT, KOTOPHIH 100aB-
UM K mpodam nocie 30 MUHYTHOH IperHKYOanuu (epMeHTa ¢ UCCIEAYyEeMBIM BEIECTBOM IIPH
KoMHaTHOH Temneparype. Cojepkanue cepoToHuHa B mpobe 1 Mxmoiss/mi. HaceleHune kucio-
POJIOM MPOBOAMIIK B TeueHue 5 MuH Tipu 37°C 1 janee npoObl MHKYOHPOBAIN B TeueHue 45 MUH
npu 37 C° B armocdepe kucnopona. Peakrmio ocranasmuBanu poOasiennem 0,2 ma 50%
TPUXJIOPYKCYCHOW KHCIOThL. Ocanok Oenka oTaemsuin uenTpudyruposanuem npu 3000 06/mun. B
6e30eTKOBOI HaJOCaTOYHOH JKHUAKOCTH OHpENeNsUT COofepKaHHe aMMMaKa METOAOM H30MeT-
pHYECKOl OTTOHKH B TeueHue 24 4, ¢ MOCIeAyoIIeiH Heccnepu3alueid 1 HOTOMETpUPOBAHUEM Ha
dotomerpe-epenomerpe DIK-56-2. AxtuBHOCTE MAO BBIpaXkeHa B % MO OTHOIIEHUIO K KOHT-
pomo. [Tomy4aeHnbIe pe3ynpTaTsl 00padoTaHsl craTucTidecky mo merony Grafpadlnstat.

CoenvHenus TPou3BOIHBIX (572)-5-(3-3T0KCH-4-THAPOKCUOEH3MIUEH)-2-hern-3,5-1u-
ruapo-4H-nMua3o-4-0HOB HCCIEOBANIICH HA N30IMPOBAHHOM CEMSBBIHOCSIIEM ITPOTOKE KPHI-
cbl. BBUIO M3ydeHO neiicTBHE COENUHEHWI Ha NOCTTaHIIMOHAPHBIE CHMIIATHYECKHE HEpBHEIC
BOJIOKHA M aapeHopenenTopsl [4]. O CHMIATOJUTHYECKON aKTUBHOCTH COCIMHCHHMH CYAMIH IO
YMEHBIICHHUIO aMIUIMTYABI COKpAIleHWH OpraHa, BBI3BAaHHOH TPaHCMYPaJbHBIM pPa3IpaskeHHEM
(0,1 mcek, 80 uMn/cek, CynmpaMakCHMalbHOE HAMpPSDKEHUE B TeUEHHE 3 CeK., uepe3 Kaxuasie 1,5
MuH.). O agpeHOINTHYIECKOH AKTHBHOCTH— [0 YMEHBIICHHIO COKPAIIEHHH ITPOTOKA, BEI3BAHHOTO

92




MOHOAMUWHOKCHJIA3HBIE I CUMITATOJIMTUYECKUE CBOMCTBA HEKOTOPBIX ITPOM3BOJIHBIX o, B - IETUPOTUPO3NHA

HOpaJAPEHAIMHOM B KOHIICHTPALMH 1-10°® /M. CoenvHEHHS HCIBITHIBAIICH B KOHIIEHTpAIlu1
0,05 MxMonb/Mi1. B kadecTBe mpenapaTa-cpaBHEHHUS CIIY)KHJI U3BECTHBIA TMIIOTCH3HMBHBIN Tpe-
napar beranuauH. JleliCTBHE MOCIEIHEr0 CBSI3aHO C OJIOKAJ0H CHUMIIATUYECKHX HEPBOB, CHA0-
JKAIOIMX KPOBEHOCHBIE cocyabl [8]. Kaxmoe coenmuHeHne MpOBEpsUTH B OMBITaX Ha JBYX CEeMs-
BBIHOCAIIMX MPOTOKaX. B ciyyae pacxokaeHHs pe3ysbTaTOB WM OOHApY)KCHUS 3HAYHTEIbHOU
aKTUBHOCTH, KOJMYECTBO OMBITOB JOBOJMIN A0 4-X M OHpENeISUIH CpeaHHEe apu(METHUEcKHe
JTaHHBIE C JIOBEPUTEIbHBIMU TPAHUIIAMH.

Pesynomamul u o6cyrncoenue. bouia nzyueHa aHTUMOHOAMUHOKCHJIA3HAS U
CHUMIIATOJIMTHYECKAs! aKTHBHOCTh HEKOTOPBIX MPU3BOAHBIX ¢, B - NIETHAPOTUPO3UHA
(puc. 1) Ha Genbix OeCOPOAHBIX KpPbICaX B YCIOBHSX iN Vitro.

AN- (1) N-[(E)-1-[(Gen3unamuno)kapOoHu]-2-(4-rumpokcu heHmn)BUHIIT ] GeH3aMuUT

o
\ NH
O
Molecular Formula = C,;H, N,O,

Formula Weight = 372.4166
Composition = C(74.18%) H(5.41%) N(7.52%) O(12.89%)

NH

AN- (2) N-[(E)-1-(amurokap6oHmn)-2-(3-3T0KCH-4-rHApOKCH () eHIIT) BUHII | GEH3aMU T

O30
\ NH

(0] Molecular Formula = CjgH N0,
/ Formula Weight = 326.3466
NH, Composition = C(66.25%) H(5.56%) N(8.58%) O(19.61%)

AN- (3) (52)-5-(3-3T0oKCcH-4-ruapokcubensuinnen)-2-perni-3,5- muruapo-4 H-umunazon-4-ou

Molecular Formula = C ¢H,N,O,

HO o Formula Weight = 308.3313
\ / Composition = "C(70.12%) H(5.23%) N(9.09%) O(15.57%)
NH

—0 N

Puc. 1. Xumudeckre GOpMyIH U apaMeTpbl HEKOTOPBIX IPU3BOIHBIX O, f— AETHAPOTHPO3UHA

M3BecTHO, YTO INHMPOKO TPUMEHSEMBIH AaHTUACTIPECCAHTHBIN Ipenapar
WNHuponan B uccne10BaHHBIX KOHIEHTPALUSIX (0,5~1076 ul- IO%MKMOJ'IL/MJ'I) JIOCTOBEPHO
uHrHONpyeT ne3amuHupoBaHue 5-OT Ha 54+5,8 m 86+6,0 cooTBeTCTBEHHO [7], YTO H
MIOCITYXKHJIO OCHOBAaHHMEM JUISl MCIIOJIb30BaHUS YKa3aHHOTO IIpernapaTa B KauecTBE CpaB-
Henus. UccnenoBanus nokazanu (tTadin.l), uro coeaunenus (1) u (3) mposiBwIM gocTa-
TOYHO BBICOKYIO AKTHBHOCTH B KOHIEHTpammi 1-107 ° MKMOJB/MII, yTHETas Je3aMHHH-
poBanne5-OT Ha 85% u 71% COOTBETCTBEHHO, a coeAMHEHHE (2) MPOSABIACT yMEPEHHOE
aHTHMOHOAMHMHOKCH/Ia3HOE JICUCTBHE, yrHEeTast Ae3aMuHupoBanne 5-OT Ha 56%.
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Ta6auua |. Bausiaue npousBoausix (5Z)-5-(3-3Tokcu-4-runpokcnbensumieH)-2-pennn-3,5-
IUrunpo-4 H-umuna3on-4-onos u 6ersamuios (1,2,3) Ha nezamuHupoBanue ceporonuHa (5-OT)

MAO mosra kpsbic in Vitro (koatpons - Mamonan*)

CoeauHeHus Murubuposanue WurubupoBanue WurubupoBanue p
aktuBHOCTH MAQO aktuBHOCTH MAO | aktuBHOCTH MAO
0,510 *mrmons/mnt | 1-10 °mxmonb/ma | 5-10 *mrMoss/ M
(1) 31+1,2 85£1,6 +12 <0,05
(2) 18* 56+1,27 85+2,0 <0,05
(3) 28+1,0 71£1,2 92424 <0,05
Wunoman 54+5,8 86+6,0 -

*0ocmosepHOCb He PACCHUMAana 66U0Y HU3KOU AKMUBHOCHIU COEOUHEHU.
3a 100% npunsma unmeHcuUBHOCMb 0e3AMUHUPOBAHUS CEPOMOHURA 8 KOHMPOILHBIX NPOOAX.

Hcxoas u3 toro, uro coequuenust (1) u (3) B 1MKMOJIB/MIT IPOSBUIA HAHOOJIb-
LIYI0 aKTHBHOCTb, MX HCCIIEJIOBaHHE OBLIO NIPOJOIDKEHO B KoHueHTpanusx 0,5 u 5,0
MKMOHI)/MH. HOJ’Iy‘IeHHLIe JJaHHBIC TTOKa3aliu, YTO YKa3aHHBIC COCAUHCHHUSA B KOHIICHT-
panuu 0,5MKMOJIB/MII 00Jalaf0T c1a00i aHTHMOHOOKCHAA3HONW aKTHBHOCTBIO, COCTaB-
nsromedt 31% u 28% cooTBeTcTBeHHO. MHTEpecHO OTMeETUTh, 4To coenuHenue (1) B
5-10 °MKMOIB/MI MPOSIBIISIET aKTUBHpYIomiee neiictBue Ha ¢epmeHT MAO, TO ecTh
OKa3blBaeT aHTHHMHrUOMpyromee aeiictBue «+12». Hamo 3ameruts, 4TO yBenuueHue
KOHIIEHTpauu HelipoMeanaTopoB cepotonuHa (5-OT) u HopagpenamnHa (HA) moxer
NIPUBECTH K Pa3BUTHIO MAaHHMAKAIBHBIX PACCTPOWCTB, @ MX HEXBAaTKa — K Pa3BUTHIO
JIETIPECCUH, B OCHOBHOM COBMAAAET C JIMTEPATYPHBIMH JTaHHBIMHU [9].

B Hacrosmee Bpemsi B MEIUIMHCKOI NMPaKTHKE B KAYECTBE aHTMMAaHHAKAIBHOTO
npenapara UCIoJib3yercsi kKapooHar jautus [6], kotopslit aktuBupyet GpepmeHtr MAO Bo
BHEKJIETOYHON Cpefe M MPUBOJWUT K CHIDKCHHIO KOJIMYECTBA HEWPOMEIHATOPOB (cepo-
TOHWH, HOpaJpeHaInH, fodamuH). M3 tabn. 1 BUAHO, 4TO aHAJIOTMYHBIM CBOHCTBOM 00-
nagaet coenunenue (1), koropoe aktuBupyetr dpepmeHT MAO nonobHo kapOoHATy Jin-
TUS. DTO YKasblBaeT Ha TO, YTO B BBICOKMX KOHLEHTpalusx coenuHeHue (1) moxer
BBICTYIIUTH B POJIM aHTHUACTIPECCAHTA, YTO IMMO3BOJIAACT HAM B llaJ'IBHef/'IHIeM HCIIOJIB30BATh
YKa3aHHOE COeIMHEHHE KauyecTBE MOTEHINAIBHOTO JIEYeOHOTO ITpenapara.

Hapsiny ¢ 3TuM OBLIO HCCIIEIOBAHO TaKKe BO3MOXKHOE BO3JICHCTBUE yKa3aHHBIX
COEAMHEHNH Ha afipeHOPENENTOPH! N30JIMPOBAHHOT'O CEMSBBIHOCSIIIETO MPOTOKA KPBICHI,
C LIEJBIO BBISIBIICHUS CUMITATOJIMTHYECKOTO ICHCTBHSL.

Ta6auua 2. Biusinue npousBoaHbix coeauHenuii (1,2,3) Ha al-aapeHopenentopst
CEeMSIBBIHOCAIIETO [IPOTOKA KPBIC B OMBITAX iN Vitro (KOHTPOJIb — GeTaHNINH)

CoenuHennsi | CUMIATOMMTHYECKOE ACHCTBHE | AIPEHOIMTHYECKOE AeicTBHE (YMEHbIICHHE aMILIU-
(YMEHBILICHUE aMIUTUTY bl COKpa-| TYyJbl COKPAIICHHI MPOTOKA, BRI3BAHHBIX HOPAIpeHa-
IEHU I MPOTOKA, BHI3BAHHBIX JINHOM B KOHLEHTpPAlUU 1-10° /M.
JNEKTPUYECKUM Pa3APAKEHUEM B
% K KOHTPOJIIO)
10MuH 60MuH 10MuH. 60mMuH
124(1) 54+31,8 1 40+31,5 1
167(2) 35+40,7 1 40+41,5 1
168(3) 31 1 1 +30
Beranuauu® 82+8,9 93+6,1 +361+183,6 +272+183,0

(+)-ysenuuenue amniumyovt cokpawjeHuti npOmoKa, 8bi36aHHbIX Hopaopenamunom (HA) 6 % no
OMHOWEHUIO K KOHMPOIO.

OKCIepUMEHTAIBHBIM IMyTeM OBLIO YCTAaHOBJCHO, 4YTO coeAuHeHns Nel u 2
06namaroT KpaTkoBpeMeHHBIM (10 MHH) CHMITATONUTHYECKAM U aJPEHOOIOKUPYIOMINM

JIEUCTBUSAM.
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B cBsI3UM ¢ 3THM MOKHO YTBEpXKIaTh, YTO yKa3aHHBIC COCIMHCHUS IPAKTUICCKU
HE BJIMSAIOT Ha aIp€HOPEIENTOPhI, B TO K€ BpeMs coenuHeHue Ne3 mposBiseT ciaboe
agpeHOMUMeTHIecKoe eiicTBre (Tadm. 2 — «+30») B TeueHne 60 MUH.

Takum 00pa3oM, UCXO/IS U3 XUMHUSCKOTO COCTABa M COTJIACHO IMOJYYCHHBIM JIaH-
HBIM MOKHO MPEIIIOJI0KHTE, 9To coequHeHus Nel(GeH3amu) u 3 (MIMHIA3071) SBIISIOTCS
aKTUBHBIMU WHrHOUTOpaMu Gepmenta MAQO, kpome Toro, Ne3 (mmummaszon) oOmamgaer
TakKe ClIabbIM aHTUTHIIEPTEH3UBHBIM dddexrom. Hammane couetanus yka3aHHBIX ABYX
3¢ GEKTOB UPE3BBIYANHO MHTEPECHO UL COBPEMEHHON METUIIMHBI M MMEET OTPOMHEIH
MOTeHIMAN i pa3pabOoTKW HOBBIX MPENapaToB B KadeCTBE AHTHUJIEIIPECCAHTOB 0Oe€3
pHICKa Pa3BUTHA TUMEPTOHUYIECKOTO KpH3a KaK IMpUMep KOMOMHHPOBAHUS IICUXOKOPPHU-
TUPYIOILEH U aHTUI'MIIEPTEH3UBHOM (papMaKoTeparuu.
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AHTHOKCHJAHTHBIE CBOMCTBA 2-3AMEIIEHHBIX XUHOJIWI-
1,3-TUA3AAJAMAHTAHOB
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HccnenoBanue MOCBSIIEHO HM3YYEHHIO AHTHOKCHIIAHTHON aKTUBHOCTHU 2-3aMELISHHBIX
xuHomua-1,3-1uazaagamantadoB. MccienoBaHa aHTHOKCHIAHTHAs aKTHBHOCTH B TOMOr€HaTax
MO3TOBO#l TKaHH KpPBIC B ombITax iN Vitro. IToka3aHo, 9TO COEAMHEHHS M3YYEHHOTO psijia WHIH-
OMPYIOT MPOIECC MEPEKUCHOTO OKHUCIICHUS JIUMHIOB, MPOSBISAS CIa00yYMEPECHHOEC aHTHOKCHU-
aHTHOE JICHCTBHE.

2-xunonun 3amewyernvle OUa3aadamMaHamanbl — AHMUOKCUOAHMHbLE CEOUCMEA —
MANOHOBbBIU OUATILOE2UO

Ywwwpytbp U hwywopuhnwlwnwihu  wywnhynipjwl  hGwnwgnuneenlulbp  2-fuhunihg
nbnwywywsé  1,3-nhwquwnwdwlunwultnh  2wpenwd:  Iwywopuhnwlwnwiht — wywnhynipinup
nuuncduwuppdty Ein vitro Gnwlwyny  wnUbwUGph  nonGnwght hincujwéeh  hndngGuwiwnnid:
Rwjwnbwptndty E, np nwuncduwuphpdnn Uncetph 2wpenid npn?  Jhwgnieinluubn wngbiuynad Gu
Lthwhnutph prUwunLRiwl gnpdwyhgp® gnigwptinkiny renuy| wankgnipntl:

2-tupunihy inbnwlwdwé nhwquwnwdwlnwllbn — hwlwopuhnwlwnwihl hunynepiniilbn —
UwinUwraraip nhwinthhn

The study focused on the effects of synthesized quinoline derivatives on nonantioxidant
activity in rat brain homogenates in the experiments in vitro. The compounds in the study series
were found to inhibit the peroxidation acidity of lipids.

2-quinolil derivatives of diazaadamantanes — antioxidant properties — malonid dialdehyde

Panee Obumn M3ydeHBl aHTHOAKTEpHAIBHBIE CBOWCTBa 1,3-1Ma3aagaMaHTaHOB,
COJZIEp)KAIlUX BO BTOPOM IIOJIOXKEHHH 3aMEICHHOE XHHOJIMHOBOE KOJBLO U yCTaHOB-
JICHO, YTO OHH TIPOSBIISIOT YMEPCHHYIO aHTHOAKTEPHATBHYIO aKTUBHOCTS [4].

R=R'=CHs X=C=0, Y =6-OCHj,, (1); R=R'=C,Hs, X=C =0, Y=6-OCHj, (2); R
=R =CHs, X=C=0,Y= 7-OCHs, (3); R=R'=CHy, X =CH,, Y = 7-OCHs, (4); R=R'=
C,Hs, X=C=0,Y =7-OCHs, (5);R=R' =CsH;, X=C=0,Y =7-OCHs, (6); R=CH,, R' =
C4Hog, X =C =0, Y = 7-OCHs, (7); R = R' = CHy, X = CH-OH, Y = 7-OCHj, (8); R = R' = CHs,
X=CH,,Y= H(@);R=R =C,Hs, X=C =0, Y=H, (10); R=R' = CHy, X =CH, , Y = 6-
OCHj, (11): R =R' = CHz, X = CH-OH, Y = 6-OCH; (12).
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R'

5,7-1uankun-6-okco,ruApoKcu-2-(2’-oKkco-3aMelIeHHbIe XHHOII)-1,3-11a3aataMaHTaHbI

HpO,HOJ'DKaSI HUCCICAOBAHUC OHOJIOrMYECKUX CBOMCTB MOPOU3BOJAHBIX XWHOJIMHA U
Y4uTBIBas JUTCPATYPHBIC HAHHBIC, MPEACTABIIAIO MHTECPEC U3YUUTHh AaHTHOKCHUAAHTHBIC
CBOICTBA 3TUX COGZ[I/IHCHI/Iﬁ C IICJIbIO paclIMpEeHUs Kpyra HCCHC,I[OBaHHﬁ.

Mamepuan u memoouxa. V3ydeHns aHTHOKCHAAHTHON aKTUBHOCTH NPOBOJMIIN Ha OEJIbIX
OecropoHBIX Kphicax, Maccoit 180-200 . Tlocne mexanwranuy 1Moz JETKUM dQUPHBIM HAPKO30M
OTACIAIN T'OJIOBHOM MO3r', IPOMBIBAJIA (1)1/13PIOJ'IOFI/I‘IBCKI/IM pacTBOpPOM U Ha JIbAYy TOTOBUJIU T'O-
MoreHat, ucnons3ys Tpuc HCIl-0ydep (pu-7.4). Ilepexucnoe oxucnenue mununos (I10JI) orme-
HUBaMM [1] 10 BBIXOAY OFHOrO M3 KOHEYHBIX MPOIYKTOB OKHCIEHHE MaIOHOBOTO AWAJIbJETHIa
(MIA), KOTOpBI Onpenensad OTHOIIEHHEM IOKa3aTels IUIOTHOCTH HCCIEAYEMbIX BEIECTB K
KOHTPOJIO, BEIPAXEHHOMY B MpoIeHTaXx. ONTHYEeCKyI0 INIOTHOCTH PETHCTPHPOBAIH C yIETOM
IUIOTHOCTH TOTJIOIICHHUS TIPHU JUTHHE BOJHBI 543 Hm. B KauecTBe KOHTPOJIS UCIOJIBL30BAIH MPOOY C
pactBopureneM [3, 5].

Pesynomamuor u oocysmcoenue. ViccnenoBanue aHTHOKCHIAHTHOW aKTUBHOCTHU
CHHTE3UPOBAHHBIX COCAMHEHHWI MPOBOJWIIM B TOMOT'€HATaX T'OJIOBHOTO MO3Ta KPBIC HE
MEHee 4eM B TpeX IOBTOpaX, C MCIIOJIF30BaHUEM Pa3HBIX KOHIEHTpanuil. Tak mpu no3ax
107 — 10°M BbIsIBIIEHO TIOBBIIIEHNE HHTEHCUBHOCTH MEPEKUCHBIX PEAKIHMA B CHCTEME iN
vitro. Hanbomee BeIpakeHHOE AeiicTBHE OOHAPY)KEHO Y COCANHEHHS / B KOHIICHTPAIIMH
10° M (38%) mo cpaBHeHMIO ¢ KOHTpoJieM. HeckonbKo MeHee BBIpaKEHHOE JIeHCTBHE
OTMEYCHO Yy JBYX COCAMHCHHH 2 W 5, MPOSBIIAIONIMX MOYTH OJWHAKOBYIO aKTHBHOCTD,
yMmeHbpmaromue yposeHb MJIA B npenenax 25-27 %. Kak BugHO U3 Tabm. 1 KOHIEHT-
paunus 10* M YMEHbINIAET MOJIaBJICHHE OKUCJICHUS JMIHIOB 32 HCKIIOUEHUEM COeNIU-
nenus 7 (30 %).

Ta6auua 1. AHTHOKCHIAHTHASI aKTHBHOCTD coeanHeHuii (in vitro)

CoeauHeHus Konnenrparus (M)
10° 10*
MJIA % K KOHTPOIIIO MJIA % K KOHTPOIIIO

2 4.87+0.16 25 5.8+0.17 115
5 4.77+0.15 27 5.7+0.16 13
7 4.04+0.13 38 4.6+0.14 30
9 5.7+0.16 13 5.8+0.18 115
11 5.6+0.17 15 5.8+0.18 11.5
12 5.5+0.13 16 5.7+0.12 13

KOHTpOJIb 6.56 +£0.25 — 6.56+0.25 —

Ilpumeuanue: xomnuectBo MJIA BblpakeHO B MKMOJIb/e TKaHd p < 0.05 10OCTOBEpHOCTH pa3muuMi
10 CPAaBHEHHIO C KOHTPOJIEM.
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Hcnonb30BaHue KOHIEHTPAIMA 104 M MPUBOJUT K YMEHBIICHHUIO IMOABICHUS
OKHCJIEHUS JIMIMIOB 3a MCKIIoueHneM aeiicteust coenunenus 7 (30 %). Bo3moxkHO 310
0OBSICHSICTCS. HE TOJIBKO CIIOCOOHOCTBIO CBSI3BIBATH aKTUBHBIE (DOPMBI KHCIOPOJA, HO U
y4acTHEM B JPYI'MX MOJICKYJIIPHBIX MEXaHH3MaX, 00CCIeUHBAOIUX aHTUOKCHIAHTHOE
JICHCTBHE.

Takum 00pa3oM, pe3yabTaThl UCCICAOBAHUA CBUACTCIHCTBYIOT O TOM, 4YTO B
JAHHOM psily HanOoJee MEePCIECKTUBHBIM IS JaJbHCHIIET0 HCCICIOBAHUS SIBJISCTCS
coequHeHue 7.

Ha ocHOBe moJydeHHBIX PE3yJbTATOB MOXHO CHEJaTh 3aKIIOYEHHE, YTO MOJIO-
JKEHHUE METOKCH TPYIIbI B XMHOJIMHOBOM KOJIbIE HE BIUSET HA AHTHOKCHIAHTHYIO aK-
THBHOCTL COEIMHEHMM, a 3aBUCHT OT IOJIOXKCHUS aJIKUILHBIX 3aMECTHTENER B 5,7-1u-
ankmi-1,3-aquasaagaMadTaHOBOrO KoJiblla. HamOoliee aKTHBHBIMH OKa3aJIMCh COENM-
HeHMs 2, 5, 7, rie 3aMeCTUTEIEM SBIISIOTCS TUITUILHEIC W OJUH 3aMECTUTEIbL METHIL,
Jpyroit OyTHJIbHBIE I'PYIIIBI B a3aa1aMaHTAHOBOM KOJIBIIE.

[MonyueHHbIE 3KCIEPUMEHTAIbHBIC JaHHBIE MOTYT MpPEACTABUTH HHTEPEC B
JAIbHEHIINX UCCIIETOBAHMIX.
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