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PELUEHWE 3KONOMMYECKUX NPOBJIEM U KAPTUPOBAHWUE PEOKUX BUOOB PACTEHUN
APMEHUU C NMOMOLLBLIO MPOrPAMMHOIO OBECMNEYEHUA R

.M. ErnasapsH d.c.-x.H., A.M. AMGapLymsH
HayuoHarnbHbIl agpapHbil yHU8epcumem ApMeHuu

sfwmrc@yahoo.com, armhamb@mail.ru

CBEOEHWUA

AHHOTALUMNWA

KnroueBble cnoBa:
ropHo-s1yroBasi 30Ha,
AmanasoH BbICOT,
nporpammHoe obecrniedeHne R,
peakvne BuAbl pacTeHum,
coxpaHeHue buopasHoobpasusi

B paboTe npeactaBneHbl 3aKOHOMEPHOCTW PacnpOCTPaHEHUSA PEefKuX BK-
0OB pacTeHui, MpoBefeHbl aHanM3 W KapTupoBaHWE AaHHbIX C MOMOLLbIO
nporpammbl R ¢ yyeTom Tonorpadumyeckmx 0COBGEHHOCTEN roOpHO-yroBON 30HbI
PA. Vcnonb3yss BO3MOXHOCTM nporpammbl R v pesynbTatbl MccrefoBaHUNn,
Mbl paspaboTanu nyTu peLleHns psaa 3KONormyeckmx npobnem, CBA3aHHbIX C
COXpaHeHneM pedkuMx pacTteHuin u BuopasHoobpasns 30HbI. Vicnonb3oBaHue

KOMMMEKCHOro NporpaMMHoro obecneyeHus Ans naHAWadgTHOrO MOHUTOPUHTA,
OLIEHKN 3eMIenob30BaHmWsl, 9KONOrMYeCcknx TPEeHOOB W Npobrem akTyarbHo,
MOCKOJIbKY SIBMSIETCSA anbTepHaTMBOW Y3KONPOdeCcCUoHarnbHbIM JOPOroCTOSALLNM

nporpammMam.

BBepgeHue

Mbl >xuBem BO BpemeHa GecnpeleaeHTHbIX 3KONOorMYeckmx
N3MEHEHWI, N 4TOObI CMAMUTL HebnaronpusiTHble nocnen-
CTBUS1 3eMI1eNOoNb30BaHNst YeIOBEKOM W afanTUpoBaThCsl K
HUM, HEOOXOAMMO MOHATb UX TPOMAAHOE BIUSIHWE Ha Npu-
pogHble cuctembl (Yang Lidan, 2023, M.U. KosbsikoBa, 2017).

[octmkeHune aton Lenu TpebyeT dhopMUpOBaHNS 1 n3Bne-
YeHns 6onblnX 06bEMOB reonpoCTPaHCTBEHHBIX AaHHbLIX
0 caMbIX pasnuyHbIX hakTopax OKpyXatlLen cpeabl Ka-
caTenbHO Knumara, pacTtuTenbHOCTW, BropasHoobpa3us
MoYBbl, MECTHOCTMW, KOMMYECTBEHHOM W Ka4yeCTBEHHOM
pacnpefeneHun 3emenbHbIX Y BOOHbBIX PECYpCoB U COLU-
anbHO-3KOHOMMYECKOM PasBUTUN UHAPACTPYKTYpbl AaH-
HOW MECTHOCTMW.

KomnnekcHoe pelueHne npobrnembl 0OYCrOBMNEHO Takke
psaoM ocobeHHocTel TeppuTopun PA, 13  KOTOpbIX
Havbonbluee BnUsiHNE Ha OuopasHoobpasve [aHHOro

pervoHa oKa3sblBaeT CUCTEMa 3eMIenonb30BaHNs 1 3em-
nesnageHusi (Fayvush, Aleksanyan, 2016, www.gbif.org,
www.herbmedit.org). [MosToMy BbisiBNeHMe 06ycrnoB-
MNEHHbIX MHOMMMM (pakTopamMy 3aKOHOMEPHOCTEN Pacrpoc-
TPpaHEHVsl peakMX BWOOB pPacTeHWn W KapTUpoBaHWe
STUX pacTeHWil C  WCMOMb30BaHWEM  COBPEMEHHbIX
LUUAPOBLIX TEXHOMOrUi UMeeT BaKHOEe TeopeTUveckoe
M npakTuyeckoe 3HadeHune. OOHOM U3 TaKUX TEXHOMOrui
AaBnseTcs nporpamma R, No3BonsioLlas NPOBOAUTL KOM-
MMEKCHbIN aHanM3 reonpoCTPaHCTBEHHbIX AaHHbIX C y4eTOM
3(b(heKTOB COBOKYMHOTO BO3AEWCTBUSA  BbILLIENEpeYmnc-
NEeHHbIX (PaKTOPOB.

MaTepuansi u metoabl

OGbeKTOM uccrneaoBaHUs CTanu apeanbl pefkvMx BUAOB
pacTeHun, pacnonoxeHHble Ha BbicoTax 1800-2000 m wm
BbILLE, FOPHO-NYroBol 3oHbl PA (www.env.am/karmir-girq).
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MocTaBneHa 3agava kapTorpacmpoBaTb peakie Buapl pac-
TEHWI 3TON 30HbI MO Mporpamme R C y4eToM BbICOTbI, pe-
nbeda, NOYBEHHO-KMMMAaTUYECKMX YCIIOBUA N psaa Apyrnx
nokasaTenei arponaHgwadgToB (www.researchgate.net,
www.herbmedit.org).

PelleHne npob6nembl ¢ NOMOLLbI AaHHOTO MeToga Mo-
3BOMSIET MPEeaNioknTb HOBBIA anbTepHATMBHbLIA MNoAXon
KOMIMIIEKCHOTO KapTUPOBaHUS PeaKnX pacTeHWUin, NO3BOs-
OLLIMIA MCMOSb30BaTh NPOrPaMMHbIi KOMMIEKC OTKPbITOrO
JocTtyna R BMeCTO JOPOrocTOsILUMX U HEQOCTYMHbIX Npo-
rpaMM. OH NO3BONSET peLlaTb 3Koornyeckme npobrnemsl,
n3berasi CroXHbIX U TPYLOEMKUX Ornepauuii aHanmaa MHo-
»ecTtBa Tabnuy,.

M3BecTHO, 4TO Hanbonee acdekTBHLIE CpeacTea cbopa n
06paboTKM reonpoCTPaHCTBEHHbIX AAHHbIX NPeaCcTaBnsalT
cobor crneumanvavpoBaHHble MPOrpaMMHO-TEXHONOrnYe-
Ckne CpeacTBa — LUMPOKO WM3BECTHOE NporpammHoe obe-
cneyenne ArcGIS. Hacroswen paboTton yTBepxgaem, 4to
ang aHanusa n obpaboTky reogaHHbIX MOTyT ObITb yCneL-
HO MPWMEHEeHbl YHUBepCarbHble MporpaMMHble CPeacTBa,
pacnpocTpaHseMble B OTKpbITOM goctyne R n cpege, Ko-
Topasi obecneumBaeT nyylnin BapuaHT ans paboTsl ¢ pas-
HOOBpasHbIMU UCTOYHUKaMU HabOPOB AaHHbIX Ha OCHOBE
obwen eamHonm nnatdopmbl. [pvMeHeHne nporpaMmbl
R B pasHbix cdepax IKOHOMUKM MOKa3biBaeT, YTO OHa SB-
NAETCS He TOMbKO MOLLHBIM MHCTPYMEHTOM AJsi aHanvaa
reorpauyecknx AaHHbIX, HO U AAeT BO3MOXHOCTb MoAe-
NMpoBaTh, NPOBOAUTL CTAaTUCTUYECKUIA aHanM3 u Bu3yanu-
3auUmMi0 AN peLleHns pasnuyHbIX 3KOMOrMYeckMx npobnem
(A.l". Byxoseu, 2010, U.C. 3apsagos, 2010, Hsieh, 2023).

Pe3synbTaTtbl M aHanus

B pabote Ha npumepe CroHukckoro u Banougsopckoro
pernoHoB ropHO-ryroBon 3oHel PA npuBegeHo pacnpege-
nNeHve pefkux BUOOB PacTEHWi MO BbICOTE HAaf YPOBHEM
MOpSi, KOTOpbIe Ha KapTe R OTMEeYeHbl KpacHbIMU U CUHU-
My 3Hakamu (puc. 2, 5): Astragalus prilipkoanus Grossh,
Polystichum lonchitis (L.) Roth, Cicer anatolicum Alef.
Astragalus saganlugensis Trautv, Corydalis verticillaris
DC., Tulipa sosnovskyi Achverdov & Mirzoeva, Bromopsis
zangezura Oganisian, Allium egorovae M.V.Agab. et Ogan.

Mo pe3ynbTaTam kKapTUPOBaHWS O4EBUAHO, YTO PEAKME BUAbI
pacTeHWn B OCHOBHOM PacCMOSIOXKeHbl Ha ydacTkax peyHow
CeTu Unu B paioHax, npunerarwLmx K BogoCOopHbIM NIUHK-
AM, rae Bnaroobecne4eHHOCTb eLle Bbiwe (puc. 1).

BkritoyeHHbIe B MCCrefoBaHve pacTeHns SBMAIOTCA PeaKu-
MW BMO@MM, CBEAEHUS O HUX MomyyeHbl M3 KpacHom kHurv
1 aaHHbIx GBIF ¢ yTouHeHnem no 6asam AaHHbIx repbapus
WHctutyTa 60oTanHmkm um. A. TaxtamksHa HaumoHanbHowm
akageMum Hayk Pecny6nvkv Apmenus (ERE) (www.env.am/
karmir-girq, www.gbif.org, Fayvush, Aleksanyan, 2023).
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The combination of the distribution
of rare plant species with the river network
in the Cjnd_i‘tions of Syunik and Vayots Dzor marzes
7

R

Legend |
@ c5v_ammine csv Evenls
— dip_gelel_am

—= i 475 :
Tyt ez ergs et — ——fonss

Puc. 1. LUndposas kapta pacnpocTpaHeHusi peakux BMOoB pac-
TEeHVI MO peyvHoW ceTu B ycroBusax Bamnouasopckoro u
CIOHVMKCKOrO pPermoHoB (cocmasrneHa agmopamul).

KapTupoBaHue pacnpocTpaHeHnst pegkvux BUaoB pacTeHun
CloHukcKor obnactu nytem COMOCTaBIEHUS KrumaTtuye-
CKMX 30H U 0COBO OXpaHAEeMbIX NMPUPOAHbLIX TEPPUTOPUIA
npeacTaBfieHo Ha puc. 2.

PacnonoxeHne pegkvux BUOOB pacTeHWU COMOCTaBIIEHO C
pa3nNMyHbIMM TUNAMU UHAPACTPYKTYP, peKkamu, o3epamu,
HacerneHHbIMU MyHKTaMu. B pesynbTate Takoro cpaBHEHUsI
MOXHO O0ObEeAVHUTBL pas3nuuyHble 3a4adv B OHOM CUCTEME
(www.annualreviews.org). B yactHoctu, ansi ycrnosuii Ap-
MEHMN HamMu pa3paboTaHbl 3PdEKTVBHbIE CUCTEMbI 3EeM-
Nenornb30BaHNsA C COYETAHMEM HECKOJIbKUX MNapameTpoB,
CBsA3aHHbIX C obecneveHnem 6Ges3onacHoOro pasBUTUST WC-
cnegyemoro obbekta (.M. ErnasapsH, A.M. AmbapLymsiH,
2021, A.M. AmbapuymsH, 2022). C 1Crnonb30BaHWEM BO3-
MOXHOCTE MporpaMmMbl R 1 pe3ynbTaToB 3KONMOrMYeckmx
nccrneaoBaHnA JaHHOW TEPPUTOPUN HaWAEHbI Ny TN PeLLEeHNs
psiga npobnem, CBA3aHHbIX C COXPaHEHWEM peaKuX pacTte-
HUIN 1 BruopasHoobpa3ns, B 3aBMCUMOCTU OT METEOpPOriori-
yeckux nokasatenew (Tmax, Imn, RH, V) kpuTepmes Bnaroo-
6ecneveHHocTM noysbl (Thammanu, et al., 2020).

Uuarnahsnk@3ntu bd scuLNLNGhU  Iwjwunwlh wagwiht wonwpwjht hwdwjuwnwu N 3 (83)/2023


https://www.researchgate.net
https://www.herbmedit.org
http://env.am/karmir-girq
http://env.am/karmir-girq
https://www.gbif.org

Ugpwnwjhu dwpunwnpwahwnnieinitu

220

. Corydshs veicillans OC. |
|

3 / Woderate: ralnyy numigdigaring ol semions

Bromopsis zangp 2ura Ogansan . T

1*.» Aslr@a 4 sag en hg‘!nqls

Y Tulipa sosnovsk Achverdoy & Mirzoeva

7 Mememie, il warm s ummmr, s slaiynly Fuimis cab sinien

Wimm summers and relively caim wint

= \ Y o 4 |
Tulfia sosnovskyl H:'Tte(dw s.m.nueua

-‘Pblyshchum i L)Rath |

s

i uliga sosnovalnd Achvarday & Mioava I.-' \

"Pén'sga]us saganlugensis ..,

ottt lnchtE(L mgl
i

Mauntain hinars dimete L

./'

T B angezura |

fetragaius prilipim.i'u:
Bromopsis zanPezura OgaiEan -, . Y

AWadelEiE 3 hert ool sumimar and oo wiriers 1 \
|
Ekonnpslszangzzura Oganisian ! | |7

_.\ Bromapsis zangeaia Oganisian

| Corydsis wﬂuc.ums ne C,CIE; gjré{*um

anisisrr 1 g
Hlium egorovas MV Agah & Cgan Allum egﬂm\-se MV Agab & gan = o SRR

Tulrps. sosnouabcy Pohverdoy & Mizoeva

i A . |

I L
arean Corydalis vanlcl!aris oc
& i

Lewnd rare planis of Syuniq region
[ | Protected Areas ¥ <3t omervaues>

[ | Naimal paks ek
#  asnoon

[ omate zones & oo

@ Maz Centers ¥ mzwes2is

Oganisan

=M§wduput Wit hin summans sna cabm winters
s i

Pulystictium lanchitia (L § Roth -
‘ 5\ . e,

J cu-ynaus_y_am_ciuqr'is‘-ac,-’-' AN
Gl Z

Broma vrsiﬂaumva Oganigian -+

nenD psia zangeal

Tulga sasn0vsky A:.fw wd.w & Muzus.v :

“Warm summers ara g e 1] R

————as uniics, wrsmkmmés Bnd csm wnen
Wsumwmmymmalv!wnlw L AN,

Puc. 2. LndpoBas kapTa pacnpocTpaHeHusi pegkux BuAoOB pacTeHur CHHMKCKOMW obnactu no KnumatuveckMMm 3oHam M ocobo
OXpaHsieMbIM NPUPOAHLIM TEPPUTOPUSIM (COCmasieHa asmopamu coaiacHo calimy Www.acopiancenter.am).

Mo faHHBIM METEOPONOrnYecKkMX Nokasartenen sraroodecne-
YEHHOCTb MOYBbI OMNpeaenseTcs no cneayLuen gopmyne:
_ P
= i ,
roe P — aTtmocdepHble ocagku, MM, ET, — noTeHumansHas
3BanoTpaHcnmpaums.

Mo pesynbTataM aHanusa MEeTEOpPONIOrMYECKUX AaHHbIX
YCT@HOBMNEHO, YTO KO3 MUUMEHT BnaroobecneyYeHHOCTH
Mo BbICOTE MOBEPXHOCTW 3eMNN B CpeaHEM BapbupyeT B
npeaenax 0.45-0.65. 970 o3HavyaeT, YTO peakmne pacTeHus,
KOTOpbIE pacTyT B 30HE NcCneayeMoro obbekTa, OkaxyTcs
B yCcrnoBusax aeduumTa BnaroobecneyeHHoCT NoYBbl.

AHanus 6bin NpoBeAeH No AaHHbLIM rMapoMeTeoponornye-
ckux ctaHumn KamxkapaH (1843 m) un Dxepmyk (2064 m),
Ha OCHOBaHMM KOTOPbIX AaHa oueHKa BraroobecneyeHHo-
CTW PeAKNX BUOOB pacTeHWn, a Takke Hanbonee onacHbIx
NepuoaoB ANs PasBUTUSA XNU3HM N POCTa pacTeHnn (Www.
armmonitoring.am) (puc. 3).

Mpn cpaBHEHWM TMONyYeHHbIX pesynbTaToB LMUdPOBOro
KapTorpagMpoBaHns C AaHHLIMU MMAPOMETEOopPosiormye-
CKMX CTaHUMI BUOHO, YTO pacnpocTpaHeHne peaknx BU4oB
pacTeHuii 3aBUCUT OT pada KNMMaTUYeCcKMX nokasaTenemn,
B 4acCTHOCTM, ObINMM OLEHEHbl MakcumarnbHasi U MUHW-
MarnbHasi TemnepaTtypbl BO3dyxa, KOMYeCTBO OCaaKoB U

cpefHsisi ckopocTb BeTpa. [04oBOe KONM4ecTBO OCaaKoB
B KampxapaHe konebnetcsa B npegenax 600-850 mwm, ge-
uUUUT BNarv B NoyBe ANs pacTeHui, Tpon3pacTaroLLmx Ha
BbicoTe 1800-2000 m, oxBaTtbiBaeT nepuog 75-130 gHen.
B [xepMyke rogoBOe KONMYECTBO OCafKOB COCTaBMsieT
650-900 mm, a gecounumnT Brarn B noyse Ha BbicoTe 2000
M U Bbilwe Anutes 60-110 gHen (www.armmonitoring.am).

HeobxoaMmo 0TMeTUTb, YTO KNMMaTryeckue aktopbl (Ha-
npumep, TemnepaTtypa, aTMochepHble 0CafKu, CONTHEYHas!
paguauua U T. A4.) MOryT MPUBECTU K MCYE3HOBEHUIO ySA3-
BMMbIX BUAOB peakux pacteHun (www.link.springer.com)
(puc. 4).

MOHUTOPVHT pedKnUx pacTeHuii ¢ MOMOLLbI0 6a3bl AaHHbIX
arpoMeTeopOoiorMyecknx CTaHLMiA NO3BOMUIT COCTaBUTb
Hanbornee ToYyHoe NMpeAcTaBrieHne O 3aBUCUMOCTU pocTa
penKunx pacTeHuii OT KpUTEPUEB, XapaKTepu3yHoLLMX Braro-
obecrneyeHHOCTb JaHHOro perMoHa (www.annualreviews.
org/, www.armmonitoring.am, Fayvush, Aleksanyan,
2016).

C yyeTOM BNUsHWSA rnobanbHOro M3MEHeHWs knumarta C
nMomoLLbo Mporpammel R 661110 NpoBeAeHo LmMdpoBoe Kap-
TorpadvpoBaHue, Mo3BOMsALLEe BblBUTb TEHAEHUMN B
apeanax pacrnpoCcTpaHeHns ncyesaroLLMx BUAOB PaCTEHUIA
(A.A. T'puropsiH n gp., 2023).
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Companson of the distnbution of rare plant spectes
undar the conditioes of Syunik and Vayots Dzor regions
of hese soil types and sublypes |
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Puc. 3. Lindposas kapTta pacnpocTpaHeHusi pefkvx BUAOB pacTe-
HWIA 1 UX CONOCTaBNEHNE C OCHOBHLIMW TUNAaMK U NOATM-
namu no4ye B ycroBusx Bawouasopckoro n CoHUKCKOro
pPEervoHoB (cocmasrneHa asmopamu).

[Mpuv BbINONHEHUM KOAA B R Mbl NMOfy4aeM UHTEPaKTUBHYIO
KapTy, rae c NoMOoLLb0 MapKkepa BbiAeneHo MecTonosoxe-
HWe C yKa3aHHbIMU KoopauHatamm (puc. 5). AToT pncyHok
CO34aH C NoMoLLbio nporpaMmmbl R. Ha HeM Todkamn oTme-
YeHbl MecTa, rge npouspactaeTt 8 BugoB pacteHun. lMpu
HarnpasrneHun Kypcopa Ha Mapkep OTKpbIBAeTCS OKHO, B
KOTOPOM BUHbI Ha3BaHWe pacTeHUs 1 BbiCOTa Haf ypoB-
Hem Mopsi. Ha ocHoBaHWUM 3TUX 1 APYrMX napameTpos Mo-
SIBNSAETCH BO3MOXHOCTb MPOBEAEHUSA aHanUTUYecKknx pa-
60T1. Pe3ynbTaThl B AeTanax npeacraBneHbl Ha puc. 5.

Iatching the distribution of rase plant species with he
adminisirative areas of setflements in the conditions
of Syunik and Vayots Dzor regions

Legend
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Puc. 4. Lindposas kapTa pacnpocTpaHeHus peakux BUOOB pac-
TEHWIN B COMETaHUM C aAMUHUCTPATUBHLIMU TEPPUTOPUSIMU
HaceneHHbIX MyHKTOB B YCrnoBusix Baroupsopckoro wu
CIOHUKCKOro permoHoB (cocmasrieHa asmopamu).

[MpumeyaTenbHO, YTO AaHHbIE O TOYKaX reHepaLmmn pacTeHi
npeacraensoTcsa B Tabnvue MS Excel, nHTerpMpoBaHHon B
CYB[ MS Access ( A.l'. byxoseu, 2010), uto obecneynsaeT
BbICOKYI0 HaZIeXXHOCTb Mpy 06paboTke HeorpaHUYeHHbIX Mo
KONM4YECTBY CTPOK NMPAMOYrofbHbIX TabnuL, (puc. 6).

Baa pacrenes: Astragalus saganlugzns

T \
o o
C Butysichum lorchits . 1 <bes Shcrrs 2600 u ) 3 .
Q -. . - " - :

O- BbicoTa 1800-2000 m
O - BbicoTa 2000 M U BbilLe
Puc. 5. LincppoBoe kapTorpadmpoBaHve peakmx BUAOB pacTeHUI

CIOHUKCKOrO ~ peroHa C  MOMOLLbID  MPOrpaMMHOro
obecneyenus R (8binonHeHo asmopamu).
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Puc. 6. ObpaboTka AaHHbIX B Tabnuuax Access.

Uuarnahsnk@3ntu bd scuLNLNGhU  Iwjwunwlh wagwiht wonwpwjht hwdwjuwnwu N 3 (83)/2023



Ugpwnwjhu dwpunwnpwahwnnieinitu

3aknr4eHue

MpepacTaBneHHas nporpaMMa Ha sisblke R MO3BONSIET CO3-
JaTb KapTorpadMyeckuii MHCTPYMEHT, OTpakatoLLMiA MecTo-
NONOXEHNEe eCTECTBEHHbBIX CKOMMEHUI PeKUX PacTEHNN.

Mcnonb3oBaHne nHCTpymeHTa nporpammel R ans cratu-
CTMYECKOro aHanusa AaHHbIX, KakoBbIM ABNSETCH cucte-
Ma R, no3sonseT 3adUKCMPOBaTh TaKKe HEOrPaHUYEHHbIE
BO3MOXHOCTW MO YCTaHOBMEHWIO MH(OPMAaLMOHHBIX CBS-
3eW pacnpoCTPaHEeHNs PefKNX PacTeHU CO MHOXECTBOM
pasnuyHbIX NnokasaTenen, KoppPenvpyrLwmx ¢ OCHOBHbIMU
napameTpamMu HaCTOSALLEro NCCNefoBaHus.
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UGpp W R dpwapwiht wwywhndudwl wndjwubph dGpinwénieintul nL pwpunbquannidu puwin 33 [Gnuwdwnpqugbunuwhu
gnunt lnGnwgpwywu wnwuduwhwwynipnltultph: R dpwgpwihu wwwhnyuwl huwpwdnpniejntuuGph W hGunw-
gnunLjnLtluph hhdwu ypw dtnp ynnuhg dowydt) U hwgdwagynin pnyutph nu YGLuwpwquwquuntejwl gnuinphubph
wwhwwuntgjwdp  wwjdwuwynpdwsd Jh 2wpp Eyninghwywlu  puunhpuGph  ineddwl  nunhubp:  Lwunwdwnubph
dnuhwnnphugh, hnnoguwgnpédwl quwhwwndwl, plwwywhwwlwywu puunhpuGph W dhunnwdubph pwgwhwjndwl
Lwwuwyny hwdwwwnpthwy dpwapwywaqdh yphpwnnwu wpnhwywu E, pwuh np nhwnwpyynd £ nputu utn
Jwulwghwnwywl pwluywndtp Snpwanptnh wjpunpwup:

Solving Ecological Problems and Mapping Rare Plant Species in Armenia Using the (R)
Programming Language

G.M. Yeghiazaryan, A.M. Hambardzumyan
Armenian National Agrarian University

Keywords: altitudinal range, biodiversity conservation, mountain meadow zone, R programming language, rare plant
species

Abstract. The current work presents the distribution patterns of rare plant species and the mapping results with the
help of the R programming language. In addition, it considers the topographical features of the RA mountain meadow zone.
Taking the advantages of the R program capacity and the results of environmental studies of the given area, ways of solving
several environmental problems related to the preservation of rare plants and biodiversity, depending on meteorological
(Tmax Tmin, RH, V) and soil moisture indicators were developed. The analysis was made with the data of Kajaran (1843 m)
and Jermuk (2064 m) hydrometeorological stations, based on which the assessment of moisture availability of rare plant
species was conducted, and the most dangerous periods for the development of life and growth of the mentioned plants
were revealed. In particular, for plants at an altitude of 1800-2000 m, it was 75-130 days, and for those at the altitude of
2000 m, it was 60-110 days. Geospatial data analysis was performed, which allows to analyze and visualize environmental
data through a cartographic representation. The use of comprehensive open source code for land use change assessment,
landscape monitoring, ecological trends, and environmental problem identification is considered relevant, as it enables to
avoid the use of narrow professional and expensive programs.

lMpuHsta: 14.07.2023 r.
PepnaktupoaHa: 30.08.2023 r.
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sSst1tunNnkrE3NkFL

Pwlwih pwntp'
swlwuwwnphwyht Epplitynpiwl
Ywnwdwpdwl wywnndwinwgywé
hwdwlwnpq (06UU3),
swlwuwwphwyht Epelityntpiwl
Ywquwlybnwnid (06Y),
fudnnnLdwyhlu hpwyhawl,
dwlwuwjwnhwthnnnguyphl gwlg,
wnnpwluwnpunwihlu hnug

uvenoughr

NruncdUwuppnipynilubph  hwdwéawi® npwluwnpunwiht dhgngubph pwuwyh
yupniy wéh hGnlwupny Gplwu pwnweh dwuwwwphUtph dwlupwpbnuyw-
6nLeiniup dGdwunwd E, UJwgnd £ wyinninpwliuynpuwghu Uhengubph ogunw-
gnpéuwl wpnyniuwybunnee)niup, wybiwunud BU dwbwwwphwnpwluwnpunw-
Jhu wwwnwhwpubph rhdp, énnnedwihu hpwyhdwyutpp, fugwuncdutpp W wyiu:
Rwdwwwwnwupuwl vhgngwnndubp gdGnuwpytine nGwenwd 3-4 wwph hGunn
npwluwnpunwht Ynpwwul wupuncuwhtGih E:

Lwuh np dwuwwwnphwhnnngwjhu gwugh punwjunwdp pwuywndte £, dwdw-
LUwywwwp W ng Uhoin huwpwynp, ncunh GppllGyniejwu wpnniuwybun junw-
JuwpldwU Uywwnwyny wluhpwdtwn £ wyt 6hon nwqdwywpnie)nll, dwdwuw-
Ywyhg nGhuuninghwutph Yhpwndwdp hpwywlwgut] dwlwwwphwihnnngwhu
gwugh, Jwulwynpwwbu Gppltyniejwl pupbuwydwll ninndwd hwdwihp Jh-
gngunnidutn:

Lwhiwpwl

owgnn unghwwywu (wpjwénipjwdp wwdwluwynpywsd'

Swlwwwnphwthnnngwjht  qwugh  wpnntbwyGunntejwl
pwnbwydwu Uywwnwyny yhpwnynid U Jh 2wpe UGpnn-
utp, wn pYnd® wywnnunphjwihl Swuwwwnphutph npn-
2wyh hwwnywdubpnud Bppllbyniejwl, pwnweh Uh 2wpp
hwwnyjwéltphg Uniinpbph uwhdwlwhwynwdutbp, yéwnn-
Jh wywnnywjwlwwntbntph Yuquwytpwned, Yuwugwnltph
L Ywjwudwlu jwunuubph fuwpuinneduGph nGwenud wninc-
qulputnh wybwgnud: 3Ipde punniuting hwdwphuwphw-
Jhu wpwynpywl' Jugdwybpwswywu Udwl JdGennutpp
dhwlpwuwy Ywnnn GU bywuwintl npn fuunhputph y6pwag-
dwlup: Uwywjl hwny E UG, np nphwug wpnyntupubpp Lyw-
wnth GU (hunwd Gpywpwdwdybn hGrnwuywnpned, huy wnw-

puwysnijwl pundnituwynieniup bjwgned E:

Swuwwwphwiht  Bupwywnnigywéputph  pwnpbwydwu
Lwwwnwyny hpwywluwgynn Yuwgdwytpwswywu Jhgngw-
nnidubphg £ dwuwwwphw2hUwpwnpnipintup (thnnngutph
puniwjuncd, yGpgGunljw W unnpgtuntjw wugnidutinh, Yw-
dnipgutinh, pnllubiutnh unngnd W wyb), nnp huwnpwyn-
nnLeinLl £ wnwihu yGpwpwutp inpuwliuwnpuwihu hnuptpp,
pwpénpwglk) Gpplitynipiwl pnnntuwynepniup, |nLét) Uh
2une fulnhnutp, bywuwnt) unghw)-nunGuwywl qupgqug-
Jwup: Uwlwju swuwwwphw2hbwnpwpwywl wfuwnwlp-
Utpp pwywywuht pwuy Bu W Gpywnwnle: Awgh win' 2wn
nGwetnpnLd 2huwnpwnpnipjwl hpwywlwgnudp ywpqwwtu
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huwpuwynp ¢k, pwlh np 2huwpwpwywl opjEynUGPU nLlBU
swpunwpwwtGunwywl wpdte (MU, KnunkoswTenH, 2001):
Nrunh uplnpynud E Gprlltynipjut junwyjwpdwl nwg-
dwywnpnrejwu Bwyncdp: LEpYwintdu wdpnng whuwnhnid
Uhpwnynd Gu BGY wmwppbp JGpnnutn, uwywiu npwl-
ghg jntpwewlgnipp bywnwywhwpdwn £ dhwju npnawyh
wwjdwuubph nGwencd: IGnwpwn wju ywd wju dGennp
wtwe £ UGpnpdh dSwluwwwphwwnpwluwynpunwihu - wwj-
dwuubph nwuncdUwuphpnie)nilltph W yGpineénipintuutnh
hhdwu ypw:

Ujniep L UGennubkpp

Jbnpghlu wnwphubphu Iwjwuwnwl UGpYpYnn  wynndtiet-
Lwutph phyu wpwagnptlu wéanwd E, hugl £ wnwewgunid
E pwguwphy tuunhpubp (@SM-UGp, nwgnwdubp, fugw-
UnwduGp W wypl): 33 Jwpuwhu yhdwlwagpnipjwu hwdw-
dwju’ 2018 pYwywupu Iwjwuwwl E Ubpynybp 65 hwq.,
2019 pywywupl’ 208 hwg., 2020 pwywuhl' 73 hwq.,
2021 pwywupl’ 32 hwg. pLrlW Jwpnwwnwn wynnutpt-
Uw: Wjuhlpl® 2020-2021 p. wywnndtebuwlGph UGpypnedp
Udwaqb] E 2npp 15 wlqwd: 33 dwuwwwphwjhU nuinhyw-
Untpjwl nyjwubph hwdwéawju' ybpghu tpte tnnwphutphu
hwoywnywé wywnndtetlwltph pwlwyp 2018 pywyw-
Uhu Ywaqut] £ 160495, 2019 pwywuhl' 280089, 2020
pUwywuhl® 113695 pbrl Jwpnwunwp wynndbebuw:
Cuwn wyn nyjwiutph® 2021 p. thtwnpguphl Iwjwunwunid
hwyqwnywé t bnk 865837 wywnndtptuw: Lywuwynud £
Jdtp Gpypnud wdtu Gppnpn puwyshu pwdhu £ puyuncd JGy
wywnndtGebUw: JGpinénipintlutph hhdwu ypw wwpg-
JbL £, np Swjwunwuntd wdnndnphiwihbu ywnpyh gpbrt
48 %-p GperlUbyYnwd £ Gplwunwd, pun npnud® Unin 78 %-p
dnting E gnpénud Gprellbytint W pppwugbint Luwwwnwyny,
hugu £l hwugtgunid E fudnnnidutnph, nipwgnedutph, SM-
Utnh: Iwlupwwbwnniejwl Jwupwnwpny 8SN-UGph 45 %-n
gnpwugyned £ Gplwunwd: Gprelitynipjuwl wudwnwugnip)nt-
Up quwhwwnbihu Bupwnpynid £ pwgwhwjnk) dwuwwwp-
hwinpwluwnpunwhu wwwnwhwpuGph Yneinwydwu Jwjnt-
np, npnup Yngdnid BU «ule Yty (AFO. Muxaiinos, 2014):
Nwgpwy £, np dwjpwpwnwenid hwpwnywé npwlu-
wnpunwjhu Uhgngutph 87 %-p Ywqunid U phel Jwpnw-
nwp wywnnubetuwltnp (6. 1):

Lbpywnwdu Gplwl pwnweh wdpnng dwuwwwphwthn-
nngwjhtu guwugh [nuwgnigwiht juwpgwynpdwdp fuwsUt-
pnLyuGpnud Gprplitbynieintp hpwlwlwgdned £ 4npunn |-
uwgnLgwjht Juwnwywpdwdp (why dwdwuwywhwwnywsdh
ntdhuny), wpryntupnd ng why dwdtphu (dwdp 10:15-
12:00, 15:00-16:30 W 21:00-8:00) gifuwnn nLnnnLRjNLU-
UEpny nhuinynwd BU Gpypnpnwywu nunnnieintluGph utiwg
wgnwlpwuh wybigniyny wwjdwlwynpywd nrpwgnedubp:
Mhy dwdtphu (dwdp 8:30-10:00, 13:00-14:30 W 17:00-
19:00) dwuwwwphwthnnngwihu gwugh agpbrt 70-75 %

Ugpwnwjhu dwnpunwpwaghuntpinil

(puwn Bwlunbpu pwnnbgh 10 pwiwung uwunnwyh* 9 pwiy)
nnnnipntllGpny nhwndnd  GU fuhwn,  SwupwpBnuywé
GprlUbynipjwlu pwnép hunBuuhyniejwdp wwjdwuwynp-
Jwé hudnnndwihu  hpwyhdwyutn: dGpghUuubphu Uwwu-
innd ELwl uwgdGpniyuGpnud wnw ynoun (nLuwignigwhu
Ywpqwynpndp (npn2 fuwgdbpniyubpnud” Gpyne Spwigpuw-
Jhu Ywpguwynpdwup): Pwuh np hhyuwywu wnwynnh nln-
nntejntultpp huwpdupyywsé U tnpwluwnpuwihu hnugh
huwntuuhy Swunwptrujwoéniejwl hwdwn, nwunh udwl
ywpgwynpnudp sh hwdwwwunwupuwlnid inpuliuwnpunw-
Jhu hnugh thwuwnwgh huntGuuhyniejntlubphu:

4200,1% 2339,1%  8625,3 %

24819, 8 %

. RtRW Jwpnwwwn
. PEnUwwnwn

. Udwnpniu

Swuwnnely

. Uyt

279640, 87 %

Q4. 1. 2021 pYwywuht Gplewuncd hwpqwnywé inpwluwynpunwihl
Uhgngutnp (www.nature-ic.am):

Upmnynitupubpp W yGppneénipyniup

GplLwl pwnwph twluwwwphwhtu Gperlbynipjuwu  y&-
pwpbpwp nyuwiutph hwjwpewapnudp W yGpneénie)nt-
Up Yuplenp bwhuwwwpdwu £ UGpYw hpwyhdwyh nuncd-
UwuhpnipjwU W puunpwhwnpnig YGntph pwgwhwjndw
hwdwp: Yphpwnynd GU tnwppbp JGpnnutn W wndjwutph
wnpjnLpuGn:

NiunlUwuhpdtp GU Gplwlp  wpwluwnpunwihu  hnuph
puncpwantnp, pYny 20 Jwjpninwjht thnnnguGpned Gpelut-
Unipjuwl uwalwybpwdwu wnyw ypdwyp, dwulwynpw-
wtu Gpellyniejwu hunBuuhynipiniup, hwgbgywonient-
Up, lmpwluwnpunwihU hnuph funnie)niup, tnwpwédwywu W
dwdwlwywjhu vhewywjetnp, tppltytih gninhutph dwu-
pwptnUyjwéntpjwu dwywpnwyp, huswbu bwle Yuwnwnyb
Gu 8SM ybpnwdniejniliutn (g6. 2):

Npwtu ophuwy UGpYwjwglBlp nrunwbwuhpqwéd 20
dwjpninwihu  thnnngubiphg Jtynud® Iwwpjwu thnnngned
(wjbwéwyw] wyuwnhinwywl neuncdUwuhpnipjwdp hw-
Jwpwagnywsé wwpwutintph wprynitupltnp W npwug yap-
(nLénLpynlultnp (wn. 1-4):
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0Z9 PEnUJwbdnLpjwl Jwwpnwyp ywhy dwdtphu Z  PbaUywdnLpwl dwlwpnwyp ns whi
’ Quitu 2pgwinwpatph dwdtphu
0.8 W htnwnwnatph 0.8
0.7 Wi wnywjnLpjnLu 0.7
0.6 Uwywunig UnLunptip, 0.6 wu alfwhﬂ‘it:&t:gt‘:ggh
GEnwnwuwy: Yuywuncd whyuwynLpyntl

1-hu Eppltyth

gnunh

0

0

gnup

0.5
0.4
0.3
0.2

0.1
0

2-pn GppULYEIL  3-pn hmallt-lhllhm 4-nn GppLEYLLh
qnun

gnunh

1-hU pplutytih

gnunh

UnLunp
pwnwu

2:pn bppULYGIH
gnunh

Q4. 2. Jwjwpjwl thnnngh ptruywéntejwl dwlywpnwlu puin gninhubph Guwquilty £ hbnhlwlylbph Ynndhg):

3-nn brRULYGIN
gnunh

4-pn GpLLEYGh

gnunh

Ungnruwy 1. Swjwpjwu thnnngnd inpwbuwynpuwhtu Jh-

/J wpwgnLpjnLlu
puwn Uhgwwyptiph,

yu/d

10-20
20-30
30-40
40-50
50-60
60-70
70-80

Cunwdtup

ongubph  GpeWbyniejwl  wpwanientlp yntpjniup*
SwupwptnUuywé/ng SwupwptnUujwéd dwdw- s whiy
e W
LUwywhwwunywéncd* Gl
= f=]
5 3 E E
cbd =1 ' g €
£3 5 % % 3 tuwisUtpnLyutp %
Sg S 3 Sh=4 =
gz = o3 33 3
cg ERE] EE 2
33 3 23 2% £
S 2 3 273 3 c
< 3 ol = ®
2 ! 53 53
55 %) ac r &R (1) Swwpjwl —
586
15 38/- 19/- 19/- 4hlyws thnn.
25 68/16 34/8 53/8 (2) Jwwipjwl - 869
35 76128 38/14 91/22 Unanuiwlyuls than.
(3) Iwjwpjwl —
45 10/54 5127 96/49 B 933
55 8/74 4/37 100/86 @3 "
wjwpjwu —
65 18 /18 195 L.lptl.ULE{j . 567
75 /10 /10 /100 (5) 3wwpyuwl — 7
200 100 Uwnpgwpnjwu thnn.

Mhy
dwdJ

pnnnLbwynLpe)nLtup

586

869

933

567

477

Ny why
dwuJ

dwdwuwluwjhu
Uhgwywypp

S
w

»
N

2,27

2,32

2,43

Unynuwy 2. dwdwlwywhu t vhowywiep W P pnnniuw-

Mhy

dwdwluwluwjhu
Uhgwywypp

1,87

1,93

1,58

1,66

1,7

Unynruwly 3. Cun nunnniejwl tnpwluwnpuwihtu hnupbph wnwybjwagnuu hunBuuhyneeiniup swupwptnUujwd/ng Gwu-
nwptnuywé dwdtphu*

NLnn.

Swdwpp

a O N =

nLnhn
1758/1509
1479/1287
1646/1416
1733/1462
1434/1186

|
wp
17/8
72/61

86/71

*Yuwqdyb| £ htnhuwyutph Ynnuhg:

dwfu
321/278
155/134
146/137
180/146
311/252

nnhn  wyg dwfu
11/9 719/588 846/776
111/95 130/127 161/141
- 130/106 121/97
- 189/164 240/174
77/64 537/378 450/346

nwnhn
1743/1511
1603/1494
1731/1542
2066/1794
1301/1092

[}
wp
868/716
120/97
116/92
109/74
677/586

dwfu

151/116

130/102

ninhn

31/26

v

wy

136/118

61/54

awhu

186/169

52/46
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Ungnruwly 4. Iwjwpjwu th. - Yplywl . fuwgdGpnyncd
nnpwluwnpuwjhu hnugh nwgnidubpp®

huwsdtpnLyhu Unintuwihu

dwdwluwyh Uqwd luwgdtpnLyu
Munwpyuwl  yhbpht (Y) yutgquus — WUgwd wid
dwdwuwyp  yywnndnphjubph pwbwyp  DUnhwunip
pwliwyp
0 15 30 45
1-hU pnwyt 121 11 16 7 6
2-nn pnuyt 13 9 10 8 48
3-pn pnwt 14 15 15 16 52
4-nn pnwt 6 8 9 11 8
5-pn pnwt 16 15 12 9 44
Cunwdtlup 341 158
1-hU pnwt 81 9 14 1 17
2-pn pnuyt 13 9 13 7 34
3-nn pnwt 11 15 10 13 12
4-pn pnwt 16 8 15 7 14
5-nn pnuyt 14 11 10 8 42
CunwdJtup 295 119
1-hu pnuyt 71 18 8 11 19
2-pn pnuyt 11 9 17 18 37
3-nn pnuyt 11 14 15 17 13
4-pn pnwt 17 13 8 10 22
5-nn pnwt 8 17 11 12 7
Cunwdtup 361 98

341

bwlnpnpnil.t, = 6%} ”qmnq N 15 ﬁ =324

102=37 U, tp3=55(,

npntn Z,-U Jty wdwunndnphih dhght nipwgnudu E, i
swhnuwdubph - phyp  nhiwpydwl  pupwgpnd (3 wlgwu),
numhq_-n‘ huwsdtnpnLyh dnuin ulguwd wyinndnphjubph pwuwyp
0 thnpp dwdwlwywhwwndwsnid, nmhq_-n‘ ncuncduwuhnynn
dwdwlwlwhwwunywdnid uwsdtpnLyny wugwsd wiyinndnphiutph
pwlwyn:

“Yuquyty E htnhluwlutnh Ynndhg:

Unyw fuunhputpp (intuwgnegh ynain yunwywpned, nppw-
gnudutin, 8SM-utn, hpwywu dwdwlwynid swpdwaqwuptine
huwpwynpnipintu W wyju) |nudtine bywwnwyny® Gpelt-
yUnpintlp hpwywu dwdwlwynid ywnwywntine W Yuquw-
yGpwGnL hwdwn wuhpwdtwn £ UGpnut, dwlwwwnphwihu
Gprltynipwl Yuwnwywpdwl wynndwnwgywd hwdw-
Ywpg (BGUUR):

B8tUU3-U  inGhthywywu, 6pwgpwihu W Yugquwybnpw-
swywl Jhgngwnnidubph hwdwihp £, npu wwwhndnd £
npwluwnpunwjhu  hnupbph  wwpwdtnptph  JGpwptpuy

Ugpwnwjhu dwnpunwpwaghuntpinil

nbnEywwnynipjwl hwjwpwapnidp, uwynwdp W npwug
hhdwu Jpw owwhdw] Ywnwywnpnd GprllGynieintup
(M.A. Hosukos, 2005): Iwdwywnpgh pwnwnphgubpp uhufu-
pnuwgywé Bu (6. 3). unwunid BU dwluwwwphubph, hw-
Uwywngh opjywnltph  yhdwyh, Gppubyniejwl  hnuph
wwnwuGwnntGph, dwuwwwphwjhu GpellGynieiwu W wyuh
JGpwptpnwp wntnGywunygnieintu, uyned U wju W thn-
fuwlgnd hwdwwwwnwupiwl uwppwynpnidubphl® wiww-
hnytGiny inyw wwjdwuubphu hwdwwwwnwuhuwU Gpellt-
Unipjwl  JuquwyGpwnudp:  Snipwpwlgnp  hwdwlwpg
ywpnn £ |hut) J6Y wyp hwdwywnpgh twpn, W hwdwywngh
jnLpwpwlgnup wwpn Ywpnn £ nhndtGp npwbu hwdwywpg:
WUl nGwenid, hwdwywngp uwhdwuubp nuh: Wnwh-
uh hwdwywng £ wynndwn Yuwnwywpdwl hwdwywngp
(4.B. Kanckmn n gp., 2015): LUwu Juwnwywnpndu hpwyw-
Lwagyntd £ Gppltyniejwl junwdwndwl unwghnuwn Y&-
tnh 2unphhy:

[Fae—

[s1] |Sﬂ}—=16u| |y
- [us 4

Q4. 3. 06UUI-h Ywnnigywépw)hU ufuGdwl (B.I'. Koyepra u gp.,
2011). Y33 - ywnwwpdwl hupynnwlwl hwdwpp, Yy - nhuwt),
S3U - inbuwhulydwl uhgngltn, 3U - hhpnn uwne, Y4 - unwdwnpdwl
Ywhwwyy, YU - Luwyh dhgng, bR - hUudnpuwghnl  pwpnbq,
G4 - qunwywnpdwl Ytwn, MY6 - wwhniunwhl Gunwywnpdwl
Spwappn, YU - quwh vwppwynpned, SUU - b Gdeuwupuwlwl
uwppwynpned, 0Y - Swlwwwphwihl  Ynuinpnbp, S3 - wnb-
nGywwnynipywl - hwnnpnned,  LO - - jncuwgniguyhli - opylilyn,
WUU - wnwgplwhbppe pwg pnnlbint unwghnbwn uwppwynpnid,
33 - hwnnpnnn hGpnLutnwnbuuyhl fughly, SV - inpwliuwnpunuyhl
nbwnblywnnp, UCU - wnwplwhbpp pwg pnnlbine  pwndwlwl
uwppwynpned, 40U - Juewdwpynn  dwlwwwphughl - Upwl,
M43 - nhuwbingpwlwl unwywndwl hwdwhp:
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LY. Spwluwnpunwihu hnugh Unupwnphug, A6UU3-h junwywpdwl Yeunpnu (www.ufagorswet.ru, www.moluch.ru):

dwlwwwphwihu GpeplWbynipjwl  Yunwywnpdwl  wywnn-
Jwwnwgywé hwdwywngh hhdbwywl  pwnwnphguGnu
GU  wpwluwnpuwihu  nGnGywnnpuGpp, dwlwwwnhwihu
ynuwnpniGpubpp W Spwgpwihu wwwhnynidp:

Pwnweh Jwunwpny Yhpwndnd Bu Gpelbynipjuu Yw-
nwjwnpdwl wnwpptp upuGdwubn W wignphpJutn: 3nt-
pwpwuygnip Ynuypbunn nbGwpenud YwpGh E gunlbp wpn-
jntuwybn (nudnud, npp Ywpnn £ qguihnpbU pwpbiuug b
GprlbynLpjwl yhéwyp (www.korda-group.ru): 86UUI-h
wnwybnienilltpu U wpnyniupubph wpwg dbnppbpnt-
dp, pwpép wprynibwybunnejwl Gplupwdwdybn wwh-
wwlunudp, huswtu bwle Swuwwwphw2hUwpwpnepjwu hw-
dtdwwnnipjwdp qquihnptu guédp dwhuubph wwwhnynedp
(M.X. TatusatynnuH, P.P. 3arngynnun, 2017):

BEGUUI-U UGpwnnud E hEnljw) Gupwhwdwywngbpp.

- npwuuwnpunwihu hnuph dnuhwnnphug nGunGywnnputph
Uhgngny (inpwuuwnpunwhlu hnugh puntpwantnh yGpw-
pGnjw nwiutph hwywpewagnpnud W yGppnuénieini),

- [nLuwgnigwihl opjGywnutph Yuwnwywnnd,

- dwlbwwwnphwjhu hpwyhdwyh yepwhuyned inGuwpughy-
utiph uhgngny,

- twluwwwnphwihu Gpelbynipjwl  YuwunulUbph  huwfu-
nnwdubph  (nuwuywpwhwunud W wnBuwéwjuwagpnud
(Jwpswywu opGuunpnipjwl puwhunnudubph wynndwin
gnwligntu),

- JwpnpnubGphu Gpreltyniejwu Jwuhu wuhpwdtwn nt-
nEYwwnynirpjwl inpwdwnpnid (KO.A. KpemeHel, 2005):

Swuwwwphwjhtu Gprltynieintup yunwywpGine hwdwp
wUhpwdtwun £ 6wunp |huGp npw punipwagntphu, hGnliw-
pwn B6UUR-h hhdlwywu gnpéwnnyrep npwluwnpunwihu
hnuph wwpwutwnptph dnuhinnphugqu E: Lniuwlywpwhw-
unn W lnGuwéwjuwagpnn hwdwywpgbpp' inpwbiuwnpunwhl
nGwnGlywnnputpp, Lwhwwnbujwé Gu Gprlltyniewl hnuph

wwpwdtwnntph yepwptpjw) nguiuEph unwgdwu hwdwn:
Apwlp, unwlwiny wnpwluwnpunwihu hnuph wpwgnie-
JwU, huinGuuhyntpjwl, funntejwl, dwdwlwyh pupwgentd
npwug thnhnfuntejwl yGpwpetpjwp wnbntywwnynie)niup,
hhup GU wwihu Yuwnwywnpb, wyn thnthnpunientuubpp
W wpéwagwlpt] hnuph jntpwpwlgnip  thnthnpuntpjwun:
Spwluwnpuwihu nGnGyunnputpp nbnGlwwnynienlu G
npwdwnpnud hpwywt dwdwuwynwd Gpellbynipjwl Jw-
uhU: Iwdwywnagp quwhwwnnud £ unwgywé ndjuubpp b
puwnpnid wjl wwpwdtunptpp, npnue YuwwhnyBu Gpellt-
Unipjwl  wublwowwnhdw] wwpdwuubp (UY.): Cun hw-
dwphuwnphwihU thnpdh wpnyniuplbph’ pnnnciwyniiniulu
woénwd £ 35 %-ny, huy wnpwluwnpuwiht npwgndubpp
ypdwwnyned Gu 50 %-ny (B.B. MeTpos, 2007):

66UUR-h wwpwnwnhp pwnwnphglbphg £ Gpplbynte-
Jjwu Ywnwywpdwl Yyeunpnlp, npntn  wphuwnwwnbntn
GU wwwhnyynid hGppwihnfuh owGpwwnnputnh, dwuw-
wwphwhu phudtutputnh, phusgwbu Lwl owbpwwnhy 6w-
nwjniejntlubph  UGpYwjwgnghsubph  hwdwp:  Ldwl
nbwpentd Ywnwywpdwl yeunpnup Swnwjnd £ npwbu
hpwyhdwywjhu YyGuwnpnu, npu ntuh pnipp hbwpwyn-
pnieynitllbpp, gnpShpwlwqup, hpwywunipynillbpp W
wwpunwywuniejntlubpu - wpunwywpg  hpwyhdwyuGphu
wndwaqwuptnt npnanidubn uwjwgub) ng Uhwju dwbwwwp-
hwihnnngwjhu gwugned, wj e wdpnng pwnweh dwupwnwpny
(www.extron.cn):

Swugh ymun  hwdwywpguwl  wprynitbwyGunnieinup
hhUtwywuntd wwjwuwynpywé £ hwdwlywpgh nkhilngn-
ghwywl wewygnipjwup' hwdwywngdwl wwultph dw-
dwuwyhu pwnpdwgdwdp W npwlg wupnnowywlntpjwdp:
Spwluwnpuwihu  hpwyhdwyh  thnthnpunipjwl  hGnlwl-
eny hwdwywpgh wpnniuwyGunnientup dwdwuwyh pu-
rpwgpnid bdwagned E, W, huswGu gniyg £ nwihu hwdwhuwp-
hwjhU thnpép, wju wtwe £ d2gpngh wnbyjwqu 3 wnwphu
JGy wuqwd (U.H. MNyrauyés v gp., 2009):
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Rwdwywngh  wnenwywjJwlu whnipwptpnieginitup  yeGp-
(nLdtnL bwwwnwyny 86UUI-U wwpptpwpwn  dnuhwnn-
phugh £ Gupwnpyynid pun  hGnlyw;  wywpwdGunptph
(www.internet-law.ru).

- inpwuuwnpunwihu dhgngutbph npwgnudubnh dwdwlw-
Yujhl Swihuu,

- Wpwluwnpiwihu uhgngutinh Jwntiihph Uhght uwjw-
nnLd (wpunwuGunnudutph dwlywpnwyp),

- npwluuwnpwnwihb vhgngutinh wpwagniejwu gnighsubp,

- BpprUbynipjwl pRnNLUWYNLRjwU Jwywpnwyh gnigw-
uh2utin,

- dwlbwwwphwjht Gprlttynipjwl wudwnwugniejwu gne-
guuhubp:

GqpwlwgnipjnLu

Spwluwnpunwihu  gwugh hhduwhiunhpuGph  (nLédwlu

wJGlwowwnhdwy JGennp Gpelbyniejwl Junwywnpdwl

wywnndwnwgywd hwdwywpgh Ubpnpnudu E: Uhug onu

wupnng wtuwphnd Byt Gu wynndwn yunwywnpdwl

hwJdwywpgbph unbnédwu L UGpnpUwl quuwqwu wign-

nhrdutn: Unwewnyynid £ Gpliwt pwnweh dwuwwwphw-

Jhu GpplEynLejwl nLuntduwuhpnijwl hhdwl Ypw uyty

b Ubpnut] wynndwunwgywsd Junwywpdwl hwdwywnpg,

husn huwpwynpnie)ntt Yuw Gpelltbyniejwl Yuwnwywp-

Jwu pwnbuwydwu bwywwnwyny wwwhnyt) hGunlyw) wpn-

jnLuputnp.

- nunnpnipjwl Uhghl wpwgniejwl wé* 22-23 %,

- wnpwuuwnpunwihu Jhgngubph nwgdwu  dwdwlwyh
yndéwnned* 20-45 %,

- ng Uywwwywihu Ywugwnubph pwlwyh Ypdwnncd
32-66 %,

- BSM-utph ujwgnd® 10-25 %,

- Jwnbhph uywnuwu Ypdwwnned® 11-16 %,

- wéhuwduh opuhnh (CO) wpwnwubwnnidubph Ujwgnid
17-24 %:
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PeweHue TPAHCMNOPTHbIX npoSneM ropoaa EpeBaHa nocpeacTBomM BHeaApPeHUA HOBbIX TexXHonornm

A.T. CaprcsaH, X.I'. XauaTpsH
Mapusi EpesaHa

KnroueBble cnoBa: asmomamu3uposaHHasi cucmema yrpasneHusi 00poxHbiM dsuxeHuem (ACY/IL]), OopoxHbIl 3amop,
opaaHu3sayusi 00poxHozo dsuxeHus (OL/L), mpaHCrnopmHbIl Momok, yrnu4Ho-00poXxHasi cemob

AHHoTayuna. CornacHo HabniogeHuaM, B pe3ynbrate pe3koro yBenmyeHusi Konmyectsa TPaHCMOPTHbIX CPeACTB BO3-
pacTaeT Harpyska Ha goporu EpeBaHa, cHuxaeTcst apdeKTMBHOCTb MCNOMb30BaHWs aBTOTPaHCNopTa, pacTeT Yncno Ao-
POXHO-TPaHCMOPTHbIX MPOUCLLECTBUIA, 3aTOPOB U MyTaHWUa Ha goporax. Ecnu He npMHUMaTb COOTBETCTBYHOLLNE MEpbI,
yepes 3-4 roga HensbexxeH TPAHCMOPTHbIN Konnanc.

|-|OCKOJ'Ibe pacwunpeHune ,D.OpO)KHOI?I CEeTU ABNAETCA OPOrocTtoalnm, TpyaoeMkKMm 1 He Bcerga BO3MOXKHO, And yny4ylweHus
ynpaBneHna AOPOXHbIM ABMXEHNEM Heobxoaumo pa3pa60TaTb npaBunbHyO CTpaTternto n peann3oBartb KOMMNNeEKC mep,
HanpaeleHHbIX Ha yny4lleHne yJ'IVNHO-}J,OpO)KHOVI CeTn, B HaCTHOCTU OOPOXHOro ABUMXXeHud, C NCnorib3oBaHMem coBpe-
MEHHbIX TEXHOSOIMMN.

Solving Transportation Problems of Yerevan by Introducing Modern Technologies

A.T. Sargsyan, Kh.G. Khachatryan
Yerevan Municipality, RA

Keywords: automated traffic management system (ATMS), road congestion, road and street network, traffic flow, traffic
management

Abstract. Carshave become an integral part of human civilization today. In developed countries, it is not only regarded
as the main form of transportation, but also as a basic component of daily life. In spite of the rapid progress in motorization
at the beginning of the 21st century, its apparent optimism brought tangible negative consequences as well.

The study indicates that due to the sharp increase in the number of vehicles, loads on Yerevan’s roads have increased.
The efficiency of transport use has decreased, whereas accidents, traffic jams and kneading have became more frequent.
In 3-4 years, a transport collapse is inevitable if appropriate measures are not taken.

To improve the traffic management, it is necessary to develop a strategy and implement a set of measures to improve the
road network, especially road traffic, by using modern technologies, since expanding the road network is expensive, labor-
intensive, and not always possible.

Cunntlyty £ 12.07.2023 pe.
Qnuifunuyly £ 23.08.2023 fo.
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Pwlwih pwnkp'
wlywnwlgnipywl gnigulippun,
pluwlwl pwpwinh thnpuwiphUpy,
beh hupdunl,

Uwnncinwlyh wnpdwianp
Eeuinpwlyn,

dnLllyghnUwy Lpwlwlynepjwl
ullinwdptne

uvonouahpr

IGnwagnuninteintlltph hhdwu ypw dwyytp 6 $ncbuyghnuw) Lpwlwynipjwl
pnLynt wpunwnpnijwl Uunp pwnwnpwaghn W wnBhubninghw: Quwhwwnytbp Gu
nunbuwywu  wprynctbwdBunneeinilp, wwwnpwunh  wpnwnpwugh wudunwu-
gniejwl gnigwuhputGph  hwdwwwwnwupuwunieintup gnpénn Unpdwunhywjhu
thwutnwenrbph wwhwuglubphu: Gwuh np 2wpwph ng pninp thnpuwphuhgunu
G6U wuywnwlg, nunh ntuncduwuhpytp W hhduwygnpdb £ pneyGnBuh wipinwnpne-
rInLtunLd Jwuinnuinwyh wpdwinh Epuinpwynh oginwgnpédwl wuywnwugnieniup:

Unwewnyynn wpunwnpwnbuwyp hwjpEuwywl  wpunwnpnipjwl, Jdwulwyn-
pwwbtu $nuyghnuw| Lpwlwyniejwl ulunwdrtpeh 2nLywinid Unpnye £, huy
Bwlyjwsd nthuuninghwl Ywpnn b hupwut] hwgwpnytntuh wpunwnpnijwl

qupguwgncup:

Lwhuwpwl

Lbpwynwdu gtipwyw puunhp £ &pyhp dninpuiyh plwygnys-
jwlp ulunwdprbpeny wwwhnybip: vGpghUu  wnwnphubphu
wytbh GU wpwnpynd npuyjw W wuynwug ubunwdetn-
ph unnwgdwl inGuuninghwUtbnh Wwynwdu nL wpuwnpni-
jntuncd uGpnuncdp: Uunitunp dwpnne pwngp hwabgugintl,
onquwuhquu wuhpwdtwn Eubpghwyny wwwhnyGincu, Ywu-
huwpgblhs W pnidhs wagnbgnieintu gnpétintu qniqwhtn
wGwnp EUwhu b wnwy |hup npwyjw nL wuywnwug:

Swgp W hwgwpnytnUl wdpnne wphuwnhnud  dwpnnt

ullnwlywngh ywplnpwagnuu pwnwnphgutphg Gu: Cuwn hw-

guiphudwl qupguwguwl Unp dhinntdubph® wuhpwdtwn E.

- dpwyb] uywnnnutbph® optigop wénn Wwhwugubpp pwyw-
npwnpnn unp $nLuyghnuwl hwgwpniytntu,

- wydwu b ywhwywudwl wjwunwywl nt Unpupwnwywl
Jtrnnutnh Yhpwnuwdp Gplwpwglt] wpunwnpuwnGuwyut-
nh wwhwwudwl dwdytiwnp (Mitelut, et al., 2021):

CSwpwnph thnfuwphuhs puwywl Jhgngubpp nwuynid Gu
wnwyb] wwhwupywd hwybintdubph pwpehu, W npwug
Uhpwnneup ullnwdrtpenid wywhwugnid £ hwdwynnuwUuh
ncuntduwuhnpnieintlubn no hhduwynpnwduGp (A. MapTu-
pocsiH, 2010, X. Mutyenn, 2010):

UphGunwywlu pwngpwgnighsutpp ulunhu W pdwGihputb-
nhu wyGugynd U jwjiu nGuwywuhny: Uwywjl, puwn
wnwnpbp nenGywwnywywu wnpjnupubph, npwug Yhpwnnt-
Up Yupnn £ pwngltinh qupgwuguwl hUwpwdnp phulytn
wnwywgqglt) (Weihrauch and Diehl, 2004):

Lnp wpunwnpuinGuwyh pwnwnpwanh Buwydwup gnigwhtn
Ywnlnp £ quwhwwnt, npw inuntGuwywu wpnynituwyGunnipe-
niup W wwwpwunh - wpunwnpuwugh - wbywnwugneenip:

Ullnwdptppu wuytnwlug k, Grt pwgwnynid U Jwpnnt
Yuwueph Ywd wnnnonipjwl hwdwnp Juwuwywn Ubpgnp-
onpjniuutpny wwdwuwynpywsd nhuytnp:
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Swpy £ WG, np Unnnpwwwhniejwu  hwdwpuwnhwjhu
Juwauwytpwnigjwu  Ynnuhg  hpwwwpwyjwsd  yenpn-
Swywlu nyuubph hwdwbwju® puwysnipjwl 2ppwunid
Uywuwnynd £ hwpdwunwdniejwl, Jwhywu hwugbgunn
ppnuhy hhywunntpntuuGph Yunpnly wé: Wn hhjwunnie-
jnctuuph 2wpehu £ nwudned wepwpwihu nhwpGunp: v6p-
9ohuhu hGuinlwupny Jwhwgntejntultpnh rhdp bjwagbgutint,
huswGu Uwl hhywunnipjwl wnwewgnidp Ywupuwngt-
(G Uwwwnwyny Buwyyned £ $nuyghnuwy ullinwdetpe
(www.who.int/ru, https://ru.armeniasputnik.am):

vuunwpunwnpnipjwl - wjwunwywlu  wnBhulninghwuGphu
gniqwhtn ulubp GU qwpqwuw] JwpnnL wnnnoniEjwl
wwhwwudwup Uwwuwnnn Unp  ulUnwwnBuwyutbph  wp-
wnwnpnipjwl  nthuuninghwutn: vdbpghuutpu Gupwnpnud
U plwywl Swadwl wjuwhuh wpunwnpwleh unwgned,
nph Wunwwbu ogunwgnpdnidp npnwyh Ywpgwynphs wg-
ntgntpinlu Yanpsdh huswtu Jwpnnt opquuhquh, wjlwbu £
wnwUudhu opgwulbph Ywd npwlg gnpéwnnypUtnph Ypw
(A.lN. Hevaes u gp., 2015):

Ullnwdretpeh wuywnwugnipjwl wwwhnynudp jnupuipwls-
nLp wewnnepjwu Ywplnp W hpwwnww hhduwpuunhputnhg
£ Uywnnnutph wnnnonipjwl wwwhnyuwl Uwwnwyny
ullnwdptneh wudwnwugnipjwl plwgwywnh qupgugnt-
Up Iwjwuwnwlh Iwlpwwbnnipjwl iunbunLejwl wgpw-
pwihu hwwndwénud hpwlwlwgynn pwnwpwlwuntejwl
gbpwyw)nie)nilltnhg £ (www.mineconomy.am):

Ulunwdetpph wuywnwlgnipjwl wwwhnyndp Lwyjwnw-
Jwninnywé £ uwwnnnutphu  Jwwnwlwpwnpynn ubunw-
dptnpph npwyh, wwpbuwihu wuynwlgnipjwl pwpdpwg-
Jwup, hUuswbu Lwle tnunBunLejwl, gjnLnwnlnGuntEjw,
gpnuwpgnipjwl W uywnnnwywu ncywih Juyntu quip-
gwguwup: Ulunwdpbpeh wudwnwugniejwu ninpunp wn-
qwynpnud E ulUnwdetpeh, npw wpunwnpniejnituncd Y-
pwnynn Uncebph, ulunh 2newih, welinph W hwupwjhu
ulunh npnpunincd Swnwijnepincuutph dwnnigdwl wuynwl-
gnLEjwll wnlgynn hwpwptpnieniuutpp: WU wGwnniejwu
ynnuhg dwpnnt wnnngniejwl wwunwwunijwl G-
fjuphpUbpU  wupwapnn, ullunwdetpep, wpunwnpnLeinLU-
uwwnnud 2npwjnd ulunwdptbpph hGwn 2thynn Unietnp
Juwuwywp b yunwuguwynp wantgnientlhg wwawunwwunn
ninpwn £ (www.mineconomy.am):

Ubpywjwgywd  wwhwlpubpht  hwdwwwwnwuhuwlbinig
pwgh' Wwwnpwuwnh wpunwnpwugp wbwne E jhuh inuntuw-
wtu pwhwybwn b bjwq Swhuuwnwp:

Ujniep W UGpnnubpp

Lbpywjnwdu  dbwynpqwéd  Yupsdheh hwdwdwi® wpw-
nph ogquwgnpénudp wnwewgunid £ Uh 2wpp ullnwihu W
wnnnowlwl hulunhputp: Swén wnphwywunipjwdp uh
pwlh pwngnwgnighsubn niuncduwupnytb) GU npwtu pw-
pwnhU thnfuwphunn Jdhgngutip: “pwlpe hwjinuh BU npwtu
pwnan huntUuhyniejwdp pwngnwgnighsubn W wntudwqu
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50-100 wuqwd wyblh pwngnp GU, pwl uwfuwnpngp
(B.C. KonogsaHas, 1999):

Uwuwntinwyh wpdwunh Epunpwynnud |nwdtih snp Ujnt-
REnh pwlwynieiniup gihyhphquieeyh hhnpwunh Ununw-
Jdnuhnudwihu - wnh JyGpwhwqwnyny, puwnn  dwwnniinwyh
unpwnh, nwwnwuynwd £ 17,0-30,0 %: LkpYuwyndu wphuwip-
hnud tnwpwédywé pundn hunBuuhynipjwdp pwngpugnt-
ghsuGpp Wwwnpwuwnynd BU uhUptnhy Uhwgnipintuutnhg
(Gasmalla, 2016):

IGnwagnunneintultph wpnyntupnid JGp ynnuhg unwigybi
E Epunpwynn W yphpwndtbp hpnpwytntuh wpunwnpnipne-
unwd (Hovhannisyan and Khanamiryan, 2022):

Lwpnpwwnnp hGunwgnunniejwl £ Gupwnyytp Jwnninwyh
wnuwwnh Epunpwyinh hwytindng wwnpwundwsd $niuy-
ghnuw| LpwuwynLejwl wdnpwhniug pnyhl:

UwhdwudJwé E, np 1T i dwwinnuinwyh wpdwwnhg Yunbh £
unwlwy 160-200 Yg 2wpewnh thnpuwphuhs, 10-12 Yg plw-
Ununhnwjht $pwighw (hwywopuhnhg), 20-40 Yg thuhnwjhl
Ppwyghw, 500-800 Yyg YGpwihu duwgnnpn (A. MapTupocsH,
2010):

IGnwgnunintentlltpu hpwywuwagdt) 6u IUUI «Ulunw-
ghunnipjwu W YEuuwntbuuninghwutph @3h-h pnLuwyw
Swauwu hnudph W Urbpph yGpwdwydwl inGhuuninghw»
pwdlnid, huswtu Ubwle hwywwnwpdwgpywsé «Ed b E3»
UMnC Uluunh W nbntpp thnpéwpydwl jwpnpwinnphwyned®
hwdwawju gnpénn lnGhulhjwywl wwjdwulutph W UU SY
021/2011 Unpdwwnhyubph: SGhulninghwywl wpngGulGph
hwenpnwywuntpintup uwhdwudb), pwnwnpwaghpp hwp-
dwnyybl £ pun inGhuuninghwywu hpwhwugubph W gnt-
gntuutinh:

dhghywphdvhwywl gniguwuhputphg Swynnytunientup W
hunuwyniejntup npnaytp GU 33 wwpwéenid gnpénn IUS
36-94 W 3US 37-94 unpdwwnhywhu thwuwnwrenebnh ww-
hwugutphtu hwdwwwwnwuuwl: SwynnyBuntejwlu npnp-
Jwl bywuwwyny Yhpwnytl £ dncnwdyndh gnpdhep, huy
funuwyniejntup npnayt) £ dwdwlwywyhg wuwihqupwnp
Gnwlwyny: Mwwnpwuwinh wpunwnpwleph funbwynieniup
npnayt) £ gpwyhdGinpwywu Jbennny W 0,95 dxgpunnte-
Juup KERN wUuwhqwpwpny:

Uuywnwugnipjwl  gnigwuhubnhg  Ywnuhnedh,  wnuBup,
uunhyh, Ywwwnph thnpéwpllnceinitup Yuwwnwnytbp £ AOUS
BL 14083-2013, QOUS N 51766-2001, QOUS N 53183-
2008 Unpdwunhywjhu thwuwnwrenrtnh hwdwawju:

IGiwgnnipjwu  hhduwywlu Uwwuwnwyu £ quwhwwnbl
PnLuyghnuw| Lpwluwynipjwl Unp nnGuwyh pniynt tnunt-
uwywl wprynctbwyBwnnee)niup, hugwbu bwle (wpnpwwnnn
hGunwgnunipjwl wprynituputph hhdwl Ypw unnwgywé
wudwnwugnipjwl gnigwupubph  hwdwwwwnwupuwunte-
jntup uwhdwuywé unpdwutnhu:

fuunhn £ nnyt*
- wwwagnwgb|, np Jwwnntinwyh wpdwunh Epunpwynnh Y-
npwnnudp pniytntuh wpunwnpnepnctund npllt puguiuw-
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Jwl wantgniejnLu sh gnpénLd wwiwnpwuinh wpunwnnwu-
eh wuywnwlgniejwUu gnigwlhubph ypw,

- hwpdwnytp $niuyghnuwg Lpwlwynipjwl Unp wnGuwyh
pnclynt Giep, nph hhdwu ypw uwhdwuyned £ payne wp-
nwnpniEjwl wpnnitbwyGuneiniup,

- pun gnpénn Unpdwunhywhu thwuwnwenetph' unnwgbl
wwwnnpwuwnh wpwnwnpwugh wuyinwugnipjwl gnigwuhp-
utph hwdwwwwnwupuwunientup uwhdwuywé wwhwlg-
ubphu (UU SY 021/2011, hwyGwé 3):

RGwnwgnunnienllltph hhdwu Yypw dwwnninwyh wpdw-
inhg unwgywé Epunpwynh pwnbiwyhs wgnbgnipjwu W
pniynt wpinwnpniintuned npuyGu puwywu Jwpwnh thn-
fuwphunn Jdhgng Yhpwnnipjwl hhduwynpnudp ghunwwl
Unpnyype E:

Upmyniupubpp W yGppneénipyniup

Uudwnwugnipjwl  gnigwuppubph  quwhwwndu - hpwyw-
Lwagyt| E pnyynt ywwnpwuwnh wpunwnpwueh udnputph
hGwnwgnuniejwdp: Lwpnpwwnnp thnpadwpUlniejwl wpn-
jntuputph hwdwawju® $ncuyghnuw) Lpwlwynijwl Gpyne
wnunwnpwwnbuwyutph  wuyinwugnipjwl  gnigwlhputpp
hwdwwywwnwupuwunwd BU Ullnwdptpeh wudwnwugnie-
JwU JwuhU jwunUwywpgh gnpénn wwhwugutphu (UUSY
021/2011):

Uwuwnniinwyh wpdwwnh Epunpwynp hwyGinwdng pnoyne
lwpnpwwnn  hGunwagnuniejwl wpnyntuplbpp UGpYwjwag-
Jwé GU wrynLuwy 1-nLd:

Uwwunntinwyh wpdwunh Epuinpwyunnp pninpnghu unp hwyt-
Lned £, npp 3wjwunwunid wnwghu wugqwd unwgyt) £ Jtp
ghunwhGunwgnunuwywl  wphuwwnwuputph 2unphhy: Cuwn
wryncuwy 1-p" Jwwnninwyh wpdwwnp Epunpwynh hwyt-
tnedny pneynt wudunwugnipjw W dwuptwpwlwywu gne-
gquuhputphg ng UGYp ¢h gEpwquugnid uwhdwuywé Unpdw-
Utnp: Nuinh nywp wpnwnpuntuwyp Yunth £ yhpwnty
ullnwnuwnpntejnLuncd:

Ugpwpwjhl nnuinGuwaghwnepintt W wgpnphqutu

@
I
o
D
9
©

Q4. 1. dwithniy dhgniyh swynunybuniejwl hwdtdwwnnie)niup, %,
ng wwwu (Yuquity £ htnhlwlubph 4nnuhg):

w
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W W
- 0
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Tontwnnipynii, %
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Uwnighy ininip @npdhwlub diniy

Q4. 2. dwihny uhgniyh funtwyniejwl hwdtdwwnnieniup, %, ng
wwywu (yuwquity £ htnhuwlubph Ynnuhg):

Qéwwwwnytp 1-h hwdwbdwju® swynnytuncentup Ljwqb]
E, hugp hwjwlwpwn wwydwuwynpywé £ pwnwnpwagpnid
2wpwpwywagh pwgwywniejwdp: Swynnytuniejwl Yynpw
wyuhwyn wagnbgnipntt Ywnpnn £ gnpétp Lwle dwinnwnw-
Uh wpdwwnh Epunpwywnp, nph nGhulninghwywl  hwwn-
ynrpjntlutpp nGnliu nuncdbwuhpyned Gu:

Unynruwy 1. Uwwinnunwyh wpdwnh Epunpuynh hwybindng pniyne wudunwlgneejwl gnigwuhpubph thnpéwpllncgjwl

wpnjntupubpp*

®npéwpydwl Ubennp  Snigwlh2h wpdtpp

SnLgwhpubp uwhdwunn L/®-h uwhdwunn L/®-h
Lwaghpp Uwghpp

Ywnuhned QOUS UL 14083-2013
UpuBl QOUS N 51766-2001 UU SY021/2011
uunhy QOUS N 53183-2008 hwybyws 3, ytwn 4
Ywwwn QOUS UL 14083-2013

OSwlnpnipynil: U/ - Unpdwnmhyuwihl thwuwnwyeninfe:
*Ywquyby E hEnhuwyubph Ynndhg:

Quthuil SnLgwuh2h wndtep bqnwuwcgmp]r:lwt

Ghudnnn  pun Lo (henof s
da/yq 0,07 (ng wytLh) <0,005 Rwldwwwwnwuhuwlnwd £
da/yg 0,15 (ng wydkLh) <0,1 Rwldwwwwnwuhuwlned £
da/yg 0,015 (ng wybih) <0,01 Swlwwwwnwuhuwlnd £
da/yg 0,35 (ng wytkrh) <0,1 Swlwwwwnwuhuwlned £
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Cuwn gbwwwwnytbp 2-h* thwthney dhgnityp funbwynipiniup
udwaqb| £, uwyuwju gunuyned £ pnywnptih Unpdwh uwh-
dJwuutpned:

SunGuwywl  wprynibwydbnnegjwl  qguwhwwndwl — huwp-
JwpyuGph hwdwn hhdp BU punniuytbp yGpghu twphutph
Jhdwywagpwywl injuubpp (www.armstat.am):
Uwwnntinwyh wpdwnh Epunpwynnp hwytinwdnyg pogyne
inGhuuninghwu Buwyyt W hwpdwnyyby, pninp uwpetnh no
uwppwynpnedutph dwhuuh hwqwpyp Ywwnwnytp £ 100 g
hwpund: Ywaqdyb) £ pwnwnpwahp. gnptuh pwnap nnbuwyh
wyntp® 100 Yg, ubpnigpwih ywpwg' 2,5 Yg, Yepwyph wn’
1,5 4q, Ywp' 36 |, dwwnntinwyh wpdwwnh Epunpuywn® 0,7 |,
nn fudnphg’ 1 Ya:

Sthuunnghwywl bwhilwywl wpngbuh pupwgpnid uinwg-
Jwé quugywép 20 pnwt huwnuyty £ SIKVER 120 dwyup-
2h 3,7 Y4 dhghu hgnpnipjwdp hwphgh dhgngny: Iwnynn
quugywép Ywautp £ 141,7 Yg (hwphsh wnwybwagntju
wnwpnnniejntup’ 170 Yq): 3wpbint pupwgend ogunwgnnd-
yt, £ 1,2 ydwn EEYnpwtltpghw (gbpEYwiht uwywghup'
64,2 npwd):

Rwgnpn nGpuuninghwywl wpngbuh pupwgenid fudnpp
ywnytbp £ Sottoriva SVPO8-O/R dwlyuh2h fudnp Yunt-
(nL uwpeny:  3nipwpwlynip Yunnph quugwép  Ywg-
Jdtp £ 100 q, Yunputph punhwunip pwlwyp' 1417 hwwn:
Uwnpdwl pupwgenid dwhuudtp £ 1,1 Y4 EGYunpwtltp-
ghw (gtntYwhl uwlwghlp® 58,8 npwd):

Swuntbwgnudp wwnwnpybl £ Fiorini FLEX UnnGih hwunt-
LUwguwl  wwhwpwuntd, nph  wpunwnpnnuywunteinup
120 Yg/dwd E, ElGyunpwtubpghwih éwhuup' 48,07 4dwn:
141,7 Yag-h hwdwp EGYunpwEuEpghwih dwhuup Ywaqut) £
57,7 ydwn-dwd (gbpEYwihl uwywaqluh nbwend® 3085,8
nnwu):

wgnpn nGhuuninghwlwl wpngbup® phuncdp, Yuwnwnybl £
5 nwpwy ntugnn ET185/L Unntih Junwpwuntd: @funcdp
nlt) £ 59 pnwt: Inuwlph punhwuncp dwhuup Ywaqut £
66,4 Yduwn-dwd:

Wphuwnwiupwiht whuutipp Yuqut] Bu 88 dwpn-dwd, 1 Jwnn-
dwdp’ 1100 npwd:

Lwwnwnpywsd hwpwnpyubph W thnpduwywu wpnyniuput-
ph hwdwéwju® 100 g wpwwnpwueh hwpyny Swhuutnp
Jwaqut] Bu 259,8 npwd: Cuwn nhnwpynwdubpph® bdwlu wp-
wnwnpwlph UGpdnuddwu Jwpuwhu wndbep 413 npwd
E (www.armstat.am): UbpghUu 2ntywih nrundUwuhpnie-
jncuutpny npwu hwdwpdte wpunwnpwueph 100 gpwdh
hwpuny hpwgdwl dwupwéwhu ghup Ywqund £ 500-550
npwd: Wnwewnyynn wpunwnpwupp quwhwwnytp £ 400-
440 npwd, pwhniepwptpnipjwl Jwywpnwyp' 54-69 %:

Pwgh nunbuwywl wpnyntbwytGnnipjwl qguwhwwnnwdhg®
Ywplnpynwd £ bwle hwgwpniybnbuh wpunwnpniejwu G-
ph hwdwnyp (O.A. Kox n gp., 2020): Ybpghuhu hwdwn
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hhup E punniuynid wpnBU ywunpwuwnh wpnwnpwUgh puw-
nwnpwahpp: IwdGdwunniejwl nGuwubhniejwl hwdwn
Jdtp ynndhg hhdp t punniudt] bwle nwuwywu pneyne G-
eh unpdwl, npp, puwin inyw fudpwewlwyh hnwdph npwyh,
Ywqunud E dninwynpwwtu 154,38 Yg:

Uwnnighs W thnpéuwywl Udnpubph pwnwnpwaptpp Ukp-
Yuwjwgywé U wnyntuwy 2-nLu:

Unynruwy 2. Unnighs W thnpdbwywl UdniuBph pwnwin-
nwantin®

3nudph Swiuup, Ygq
Incdph wujwunidp

uwnnighg thnpalwywl
udnr udnt
8nniUh wnwghl wkuwyh 100,0 100
wynLn
utnnLgpwjhl Yupwa &2 25
Utnwph wn 15 "o
Ywrp 20 %
Swpwnwywq ° )
Uwwnntinwyh wpdwinh
_ 0,7

Epunnpwywn
2nn fudnphg ! !
Cunwutup >G=146 >G=1417

*Yuwquyb| E htnhuwyutph ynnuhg:

100 Yyg wyniphg W odwunwy hnwdphg utnwgywd pniyne
Glep, wpinwhwjndwd Yhingnpwdny ywd %-ny, hwpdwny-
Jb| £ pun hnudph punhwuncp Swhuuh gnudwph, fudnph W
wwwnpwuwnh wpnwnpwueph funbwyntpjwl, huswtu wl
wnGhuluninghwywl  wpngbultph pUupwgend  Ywwnwnynn
Swhuutnh:

PnLynL Gep npnpyt) £ hbnljw) pwlwélny.

5 ZZGloO—mm(l_AGm] [I_AGMJ[I_AGM“) _
et 100 W, 100 100 100

:141,7.M.[1_i] (1_£) (1_ij =149,16 Ya,
100-33 100 100 100

npuntn AGM-U fuunpdwl dwdwlwly wnwowgwd YnpnLuwn-
ubpu &L, AG}M-Q‘ snpuguwl dwdwuwly  wnwewgwd
Unpniuntipp, AG,, U pludwl dwdwlwy  wnwowgwd
ynpnLuwnubpp:

>'G=100,0+2,5+1,5+36+0,7+1=141,7 yg:

3nwdph UhghUwgywé funuwynieiniup yuaqut) £
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_ Mwl;le +MLur[,.Wu.u14+M[‘uli4.W[uli.+"'+Mn W, _

dh. Z G

~(100,0-14,5)+(2,5-16,0)+(1,5-3,5)+(36-5,0)+(0,7-12,5)+(1-7,5)

=1193 %,

141,7

npuntn M-p jntpwpwlgnin hnwdph pwlwynepynilu £ pun
pwnwnpwaph, Yg, WU jnipwpwlgnip hnwdph funbwynt-
rjnLlp, %:

fudnph punuwyntpintup npnyt| £ hGnlyw| pwlwaliny.
Wi, =W, T1=32+1=33 %:
tudnph Gilep Yuqut) £
B,=Byi1,-2.G=186,26-141,7=44,56 Ya:

fudnph hntugdwu hwdwp wuhpwdtwn onh pwlwynie)niup
npn2yt| £ hGnlyw) pwuwaéaliny.

100w, -
Bhustp = ””“=141,7-100 11’93=186,26 Ua:
e 100, 100-33

Lwwnwpywé hwpdwnpyubph hwdwawiu® unp $ncuyghnuwy
wnunwnpwwntbuwyh Giep Yuqut) £ 149,16 Yg: Unwgywé
wpnjntlpp, pun wnwownpywé fuunph, pwjwpwpnud £
Jdtn wyuywihputpp: LJwu wpnynibpp wwjdwuwynpywé
£ Upwuny, np pwnwnpwanhg nnwpu £ ptipdtp qquih puw-
Lwyniejntt Yugdnn hhduwywl hnwdpp' 2wpwpwywan:
5 Yyg 2wpwpwywqu punwdtup 0,7 | Epunpwywnny thnuw-
nphubp plwywlwpwnp wagnbgneentt £ gnpdtp wwwnpwu-
inh wpunwnpwugph Gieh Yypw: @EW hwpy £ UG, np nwp-
ptnnejntup gughu E: Rwuh np wpunwnpwuep $ncuyghnliwyg
Lpwlwynijwu E, nLunh unwgywéd wprynitupp guinuyned £
Ny wwnntih Unpdwjh uwhdwuutpned:

GgpwlywgnipjnLu

Qhuinwthnpduwlwl  hGwmwgnnnienilutph  hhdwu  Ypw
dwyyt) U dniuyghnuw Lpwlwynipjwl pnLynt wnpwnwn-
npnijwl Uunp pwnuwnpwahp W inGhuuninghw: ®npdluwywl
Udnnd Jwunninwyh wpdwunh Epunpwynp oguwgnn-
6ondu wuywnwugnipjwl gnigwlhpubph ypw pwgwuwywl
wanbgnipinl sh gnpdt: Nunh ulunwdebpeh wnunwn-
npnepyntuncd wiju yunBih £ ubpwntbp nnwtu plwywu Jwpw-
nh thnpuwiphUhg:

SunGuwywl wpryntbwyGunneejntup  quwhwnGine byw-
wnwyny huplwndtph hwqwpyubph hwdwéwiu® 100 g
dwinnuinwyh wpdwwnh Epunpuynh hwyGinedng pneync
hupUwndtep, pun UEpywjwgywsé pwnwnpwagnh, Yugund
E punwdtup 259,8 npwd, hugp 2nyuynid wnlw pnyhut-
nh huplwpdtph hwdtdwwnniejwdp pujwywl gudp ghu E:

Unwpwnyynn Unp inGuwyh pnryht Ywnpnn Eubpwnytp bwle
2wpwnwjhu nhwptunny hhjwunutph ulunwywnpgnd, pw-
Uh np ntuh $nuyghnuw] Lpwlwynie)nil, W npwund wn-

Yw 2wpwpwjhu UnLetpp s6U wwpniuwyned gyniyng: WL,
npwbu Ywuhuwpgbihs ubunwdetne, Ywpnn £ bwl ogunw-
gnpéyt dwytphywdwihu hhjwunniejwl ntwenid, pwlh
np Jwwnntinwyh wpdwnh Epunpuynnd ywpniuwyynn
dhwgnipjniultpp jwrnigwéeny dwu GU JwytGphywuh
hnpdnuutphu:

Uowyywé nthuuninghwl hwdwwwwnwuhuwuncd £ wpunw-
npniejwl UGpYwihu hbwpwynpnieniullphu W wuhpw-
dtioun sk uunwptl (nwgnighg UGpnpnwdutn:

Qpulywuncpjnlu

1. QOUS UL 14083-2013. UllUnwuptne. 3Gwnpwhu
wmwppbph npnpnud. Pwpan 6updwu nGwenid Udniph
lwhitwywt  wwwhwlpwjbwgdwdp  gpwdbhwnwhu
Jwnwpwuntd winndwwpunppdwl uwyGyunpwswhdwdp
Ywwwnph, Ywndhnuwdh, ppndh W dnthpnBUh npnaned:
https://www.armstandard.am/standart/3254.

2. QOUS N 51766-2001. Muwptuwihu  hnwp L
ulunwdptpe. Upubuh npnadwl  wwnndwwpunppdwu
Jtpnn: https://www.armstandard.am/standart/2229.

3. QOUS N 53183-2008. Ulunwdptpe. 3Gwmpwihu
wnwppGph npnanud. Uunhyh npndwilt uwnp gnpnp2nt
wwnndwwpunppdwl uwEYunpwswthwywu JdGenn
dlpdwu  wnwy Udnh Lwhilwywl  hwlpwuwgdwu
Uhengny: https://www.armstandard.am/standart/3960.

4. 3US 36-94. 3wg W hwgwpniytntu. Swynnytuntpjwl
npnpUwl  Gnwuwl:  https://www.armstandard.am/
standart/734.

5. 3US 37-94. 3wg W hwgwpniytnbl. unbwyniejwl
npnpUwl  Gnwuwl:  https://www.armstandard.am/
standart/811.

6. UU SY 021/2011. Ullnwdebtpph wuywnwlugniejwu
dwuhUu UwpuwihU Jhnigjwl nGubhuywl  uunUw-
Ywpg: https://www.irtek.am/views/act.aspx?aid=151681.

7. OopoHuH A.®., UWeHgepoB B.A. ®yHKUMOHaNbHOE
nutanue. - M.: TPAHT b, 2002. - 296 c.

8. KonopgsasHas B.C. MNMuuweBas xumus. YyebHoe nocobue.
- CMN6.: CMerAXnT, 1999. - 140 c.

9. Kox O.A. n gp. TexHonorunst xne6obynoyHbIX N3AENWi:
YyebHoe nocobue / O.A. Kox, H.A. peunwiHunkoBa,
H.H. TwuncuHa. - KpacHosipck: KpacHosipckuin roc.
arpapHbIl yHuBepcuterT. - 2020. - C. 27-28.

Uuarnahsnk@3ntu b4 scuuNLNahU  Iwjwutnwlh wggquiht wagpwnpwiht hwdwuwpwu N 3 (83)/2023


https://www.armstandard.am/standart/3254
https://www.armstandard.am/standart/734
https://www.armstandard.am/standart/734
https://www.armstandard.am/standart/811
https://www.armstandard.am/standart/811
https://www.irtek.am/views/act.aspx?aid=151681

Ugpwnpwjhu inunGuwaghwnieiniu W wgpnphqutu

10. MaptnpocaH  A.  JHUMKNONeaus  NeKapCTBEHHbIX
pacTeHui n cekpeTbl uToTepanuu. - Ep., 2010. - 400 c.

11. Mutyenn X. T[logcnactutenn w caxapo3ameHUTenu
(Sweeteners and Sugar Alternatives in Food Technology).
- CNG: Mpodpeccus, 2010. - 508 c.

12.Muwesas xumusa / A.lN. Heuaes, C.E. TpaybeHbepr,
A.A. KouyeTkoBa [u gp.]; nog pea. A.ll. Hevaesa. - 6-e
n3g., ctep. - CMo6.: TMOPA, 2015. - 672 c.

13. Gasmalla, M.A.A. (2016). Stevia rebaudiana bertoni as
a natural sweetener. - Volume 2 Issue 3. https:/doi.
org/10.15406/mojfpt.2016.02.00036.

14.Hovhannisyan, N.G., Khanamiryan, K.S. (2022).
The Effect of Natural Sugar Substitute on the
Physicochemical Indices of Cupcake - Agriscience
and Technology - ANAU 2/78, Yerevan. https://doi.
org/10.52276/25792822-2022.2-187.

15. Mitelut, A.C., Popa, E.E., Popescu, P.A., Popa, M.E.
(2021). Chapter 7 - Trends of innovation in bread
and bakery production, - pp. 199-226. https://doi.
org/10.1016/B978-0-12-821048-2.00007-6.

16. Weihrauch, M.R., Diehl, V. (2004). Artificial sweeteners—

236

do they bear a carcinogenic risk? - Annals of Oncology
15: 1460-1465. https://doi.org/10.1093/annonc/mdh256.

17. https://mineconomy.am/page/1640. Ulunwdptpgh
wuyinwugnieinil (nhnyby £ 15.03.2023 p.):

18. https://armstat.am/am/?ind=778. Iwjwuwnwuh IJwlpw-
wtwniejwl yhdwlwagnwywl Yyndhwnk: Lhdwywagpwywu
nyjwiutn (nhuinygbp £ 13.03.2023 .):

19. https://www.armstat.am/file/article/f sec 4 2022 2.pdf.
Rwjwuwnwuh  SwlbpwwGwnniejwl  Jhdwlwgpwywu
Undhwnt:  dJpdwywgpwywu wdjwubn  (nhwndt, E
13.03.2023 B.):

20.https://www.who.int/ru/news/item/09-12-2020-
who-reveals-leading-causes-of-death-and-disability-
worldwide-2000-2019. BO3 ny6nukyeT CTaTUCTUKY
0 BedyLMX MPUYMHaX CMEPTHOCTVM WM MHBanNMOHOCTU
Bo Bcem mupe 3a nepuog 2000-2019 rr. (nhwnyb| £
08.03.2023 .).

21. https://ru.armeniasputnik.am/society/20191114/21092681/
Za-poslednie-30-let-pokazatel-smertnosti-ot-sakharnogo-
diabeta-vyros-v-Armenii-v-dva-raza.html. 3a nocneagHue
30 neT nokasaTeslb CMEPTHOCTY OT caxapHoro AnabeTa
Bblpoc B ApmeHu B ABa pa3sa (nhunyby £ 06.03.2023 p.).

OueHka nokasarenen 6esonacHocTy n 3¢hpheKTMBHOCTM HOBOro NpoAyKTa — Oyfoykn ¢ 4o6aBKOW

JKCTpPaKTa KOPHA CONMOOKU

K.C. XaHamupsiH, H.I'. OraHecsiH, C.B. A6pawmsH, U.C. XauaTpsiH

HauyuoHarnbHbIlU agpapHbIl yHUsepcumem ApmMeHuu

Knio4yeBble cnoBa: HamypaanbIU 3aMeHuUmeJsib caxapa, rnokazamersiu b6esonacHocmu, pacdem 8bIx00a,

YHKUUOHaIbHbIE NPOOYKMbI MUMaHUsi, 3KCmpakm connooKu

AHHOTauua. Ha ocHoBe mccnenoBaHuin paspaboTaHbl HOBas pelentypa U TEXHONOrus Mpou3BOACTBa Oynouku
hyHKUMOHaNbHOro HasHayeHus. OueHeHbl aKoHoMMYeckas apdEKTNBHOCTb, COOTBETCTBME Moka3daTtenen 6esonacHoCTH
roToBOro npopaykra TpeboBaHMAM AENCTBYIOLLMX HOPMATMBHLIX AOKYMEHTOB. [1OCKONbKY He BCE 3aMeHUTenu caxapa
6e3onacHsl, 6bina uccnegosaHa n o6ocHoBaHa 6€30MacHOCTb UCMONBb30BaHMSA IKCTPaKTa KOPHS COMOAKM B MPOM3BOACTBE
Oyno4vHon npoayKumm.

[Mpennaraemoe n3genve sBnNseTcs HOBUMHKON HA OTEYECTBEHHOM PbIHKE beHKLl,I/IOHaJ'IbeIX NpoAYyKTOB NUTaHUA, a paspa-
0OoTaHHas HaMU TEXHOSOMMSI MOXeET CTUMynupoBaTb pa3BuTne Xﬂ6606yﬂ0‘-lHOF0 npon3BoacTea.
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Evaluation of Safety Indicators and Efficiency of a New Bun Product With the Addition
of Licorice Root Extract

K.S. Khanamiryan, N.G. Hovhannisyan, S.V. Abrahamyan, |.S. Khachatryan
Armenian National Agrarian University

Keywords: functional food, natural sweetener, licorice roots, output calculation, safety indicators

Abstract. This study aims to develop technology and a recipe for a novel type of functional bakery product using
an alternative sweetener. As licorice roots contain glycyrrhizin, they can be replaced with sugar. Compared to sucrose,
glycyrrhizin has a sweet taste 50-100 times stronger. In addition to developing technology for a new product, it is also
necessary to consider the economic efficiency and safety of the end product as well. According to the AST 36-94 and
AST 37-94 normative documents in force on RA territory, porosity and moisture were determined as physicochemical
indicators. A KERN analyzer was used to determine the moisture content of the finished product. The examination of
cadmium, arsenic, mercury, and lead from safety indicators was performed according to the normative documents GOST
EN 14083-2013, GOST R 51766-2001, and GOST R 53183-2008. As long as there are no risks associated with harmful
effects on human life or health, food products are safe. A finished product should also be cost-effective, profitable, and
economical. The safety indicators of the finished product were evaluated for their economic efficiency and compliance with
the requirements of the existing normative documents. It has been proven that licorice root extract is safe to use in baking
since not all sugar substitutes are safe. Despite being novel in the domestic food market, particularly the functional food
market, the proposed product can stimulate the growth of bakery industry.

LCunniuyly £ 29.05.2023 pe.
Qnuwitunuyby £ 29.06.2023 .
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Pwlwih pwntp'

qGUEinhywlywl puwquwquincpnLl,
awljintn,

unihdnpdhqy,

winujnLijwighu,

ISSR dwnltn

uvonouahphr

UowywpnyutGph  wwpptp unpnbph W Jwph - wnGuwyubph  gBuGunhywywl
punLpwagpUwl Lywwnwyny UEpywynidu (wjunpBu Yhpwnyned E ISSR dwnytnw-
ynpnedp Ywd Jhguhynpnuwintihnwihu hwndjwéutnph wuwihgp:

RGnwgnnnipjwl bywwmwyu £ ubiyghnu Guune  wnwownybine  hwdwp
LG Jwpytpubph Yphpwndwdp wbdlbwagpwynpt) wjwunwunctd tnwpwéywd
dwyuntnh ywjnph nnGuwyutbpp W ynwniywghnu unpuintnp:

Qbubnhywywl  pwquwquunigjwl  gnigwuhpubph  hwdwéwii®  dwyuntbnh
nuntdUwuhpywd Juyph wnbuwyubpp W wnwniywghnU unpinbph JGd dwup
hwaywagjniin wiGuGph bjwqwaniu pwuwyny nt hwdwpiwywuntpjwdp puqu-

Jhu Ywd wnhwhy gundnunbp Gu:

Lwhiwpwl

Rwjwunwunud (wunwdwnutph W Eynhwdwywngbph pwg-
dwquwuniejntlup, nGhEdh wnwudUuwhwinynipniultpny,
ninnwhwjwg gnuinhwywunipjudp W jwunpwdwnwihu-yih-
dwjwywu 10 gninhubph wnywniejwdp ywjdwuwynpywds,
Uwwuwinnud £ hwpniun ne Gquyh pniuwwlncpjwu dlw-
ynpdwlp: Anyutph wnGuwywjhu W UGpunGuwywihu pwgquw-
pwlwy Ywaup twl ywdwuwynpwd £ Upwuny, np dtn
Gpyhpp qunuynid £ tnwipwdwpppwlp YEunwuwywu nL pnt-
uwywl wphuwnhubph dlwynpdwl Yuwplnpwgnuyu wnbw-
UEph thnpuhwwndwl Jwjpned:

Wjuwbu® wjwuwnwup thnpp lnwpwéenid (29,74 hwg. Yu?)
ghjncpintlu ntuh wunpwynp pnyutph Unin 3800 winGuwl,
npnug EuntGuhgquh dwlwpnwyp qquihnnBu pwnén £ Guagunwd
GU wdpnne pinpwih 3,8 %-p): Iwjwunwlp pundpwywpg

wunpwynn pnyubph funneejwdp (1 pwn. Yu-h ypw dnuin 107
wnGuwyh pnyu) wpiuwnhh Jwupnnwpny gpwynud £ wdtlw-
pwnap nkntphg Utyp (W. WJwgjwl, 2015, www.cbd.int):

Pnyubph  qbUGnhywywu nGunipuutph  pwgUwquuntye-
jncuncd wpdtGpwynp Lpwlwynipjwdp wnwlduwyh wnkn £
gpwnbgunid  hwjwywwwpwaaghubph  (Amaranthaceae,
Uwhuypuncd® eEnLywaghutn, Chenopodiaceae) punwuh-
phU wwwnywunn dwyunkn (Beta) gtnp: Wu 2013 . Ub-
nwnyb| £ wptuwphnud wnwsbwhbpe wywhwwuniejwu Gu-
rwyw pnyutiph winh waquwyhgutiph 92 gbntnh guiuynwd
(Vincent, et al., 2013):

Beta gbnp pwdwuynwd £ Beta W Corollinae utyghwutnh,
wnwehUp UGpwnnud £ B. macrocarpa Guss., B. patula Aiton

and B. vulgaris L., Gpnypnpnp* B. lomatogona Fisch. & C.A.
Meyer, B. macrorhiza Stev., B. corolliflora Zosimovic ex
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Buttler, B. trigyna Waldst. & Kit., B. nana Boiss. & Heldr.
inbGuwyutpp (Kadereit, et al., 2006, Panella and Lewellen,
2007, Biancardi, et al., 2012, Maxted, et al., 2012):

QEUGWhjwywl pwgUwqwuniEjwl  nruntdUwuhpnijwu
hwdwn bwhiwwnbujwé qEUGhywywlu JwpyGputpp p-
Untd U gnpu inGuwyp® Unpdninghwyw Yud Euninhwyw-
Jhu, YEuuwphdhwywl Ywd uwyhwnwynigwhl, ghinngBut-
nhywywu W dniGyniwipt yud Yufa (K.P. KaHykoBa u
ap., 2019):

UG JwpybpuGpp wnihunpd Gu, qbutph Ywd ppndnundh
gulywgwé wy| hwnywsdh npnuwl hwdwn Ywpnn BU pw-
gwhwjwnyt) Uniynywiht Yeluwpwlniejwl Ubennutnny:
Wjuhlpl' YUl dwpytputpp Yul@-h uns hwndwsutn Bu,
npnug ginuyntd BU gGUhU Ywd gGUEphU huwpwynphuu Unun,
yUnnwd BU pniuph hwdwn wpdGewynp uttyghnu hwunyw-
uh2 (ophlwy’ pbppwnynipnilp, 2wewpwjlniginilp), npp
Jwnpnn E ognwgnpéyty unp unpunbp untbnébihu: Ywupe
lwjunptu Yhpwnynwd U gEuninhwtnh wudlwagpwynpdwl,
wnwnrywghwih wynihunpdbhquh wuwnmhdwuh qguwhwwndwl,
gtUGwhywywu  pwpnbquagpdwl,  dhingbuGhywywl
ncuntdUwuppnipiniuutph,  hhjwunniejnllubph  wihuwnn-
nndwl W wy| bwwinwyutpny: Yhpwndwl wyn (wju 2now-
Lwyhtu bwywuwnnwd GU bwle JwpyGpwihu (Marker-Assisted
Selection, MAS) W gEundwjhu (Genomic Selection, GS) ub-
lEYyghwubpp, npnug hhdepp Ywaunid B Y6 dwpytpubpp:
Jbpghuubphu GU Wwwywund RFLP, SSR, STS, SSCP,
CAPS, SCAR, SNT, RAPD, ISSR, RFLP, SSAP, IRAP,
DArT Jdwpytpubpp W wyu (K.P. Kanykosa 1 gp., 2019):

Uowywpniutph tnwnpGp unpinbph W Jwyph winGuwyutnh qb-
UEinhywywl puntewagndwl Lywnwyny UEpYwjNLUu wnwyb-
lwwtu Yhpwnynd £ ISSR JwpytGpwynnnidp ywd dhedhypn-
uwwnthinwihu hwnywéutph wlwihgp: Wu oguwgnnpdyncd
E huswGu UhguinGuwywihu W uGpunBuwywihu gGuGunhyuwywu
thnthnfuwywunjwl,  wnwniywghwutph — gGuGinhyuywu
pwqUwquwluntejwl, wbuwyutph  Unyuwywuwguwl,  wju-
wtu £ gbundh pwpunGquynpwu W ogunwywn wnunGuw-

Jwu hwwnywuhubph JwpyGpwdnpdwu wppuwwnwuglGpnud
(Bylka, et al., 2014, Alizadeh, et al., 2017):

RGnwgnunniejwl Uwywwnwyu £ ubByghnu Guunie wnw-
swnyGint hwdwnp Y@ Jwpybpubph Yhpwndwdp  wlé-
Uwagpwynpt, Iwjwunnwlnd  nwpwédyws, wwwndwywl
qunpgwglwl pUupwgenid dbwynpywsd dwyuntnh Jwjph
inGuwyubnpu nL ynwnrywghnlu unpuintpp:

Ujniep W UGennubpp

NruntdUwuhpnienillGpp juwwwpdt, Bu IUUR UgpnyBu-
uwwnbhuuninghwjh ghnwywu yeunpnuh YELUWPWLUWYHWU
hGunwagnunienllubph (wpnpuwwnnphwjnud: Ywiph nGuwy-
Utnpp hwdwgpedt) Bu 33 Upwaqwénnuh (B. lomatogona), Un-
wwjeph (B. corolliflora), Qtnwneniuheh (B. macrorhiza)
dwnqtiphg (UY.):

Uowynyh dwyuntnh pninp unpuntbpu £ qupgwuncd Gu Gp-
Jwdjw ghyind: YEgbunwghwih wnwghlu wnwpnid wnwgw-
Unwd GU inGplluGph Jwpnwyp W duwih wpdwunwwwnnenp,
huy Gpypnpn wpnud dlwynpyned BU Swnywyhp gnnniup
W ubpJGpp:

ISSR UGpnnny UnGynLwihl guGnhywywl hGunnwgnunte-
jniulGpp (N.4. Boosuuerko, B.W. nasko, 2007) hpwlw-
Lwagyt| BU hGinlywy thnGpny.

Q&unduyhl Mre-h wlpwiinnid

Utpdtphg gnudwpwihu Yufe-u wlpwwinyty £ SDS UGennny
(B.E. MagytoB 1 ap., 2007): Ogunwannéyt) £ 50 Jg udniph
hjnLujwée: UWupwindwd Yula-h YnugtUinpwghwu npnyt £
Nanodrop One uwtyunpndninndtinph Uhengny:
Mnihdepuyhl 2npwpwlwl ntwlghuyh (MENY) pnwluwlw-
gnLd (wpuydGnubinh puwnpntanil)

NEN-h hwdwnp bwhiwwnbudwé 10 Uy nGwyghnU fuwnunipn
utnwlwint hwdwp Yhpwnyt] £ hGnlyw] pwnwnpnieniup’

LY. Alwywl wskiwdwnptpnd nmwpwédwsd swyuntnh B. lomatogona, B. corolliflora L B. macrorhiza inGuwyutph pnijutip:
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3,9 Jy onip, 2 Uy pnedtbp, 1 dyp ANTP, 0,4 Uy, wpwydtn,
0,1 Uy, Tag-wnihdGpwa, 2 Jyp (40 ug/yp) Yufe, 0,6 Uy
MgCl: MEN-U hpwywlwgyby £ gbpdwuwywl Biometra
Phpdwjh T-personal wdwthdhywwnnpned, hGnljwy nGdh-
Udny' 94 °C-nud YU13-h nEUwwnnipwghw 4 pnwt wnlnnne-
jwup, wiunthGnl wdwih$hwghwih 35 ghytph nGwentd®
94 °C-nwJ 40 Yny nEuwwnnipwghw, 52-64 °C-nd 50 Upy
wnwdtputph 2hywdpwyned, 72 °C-nwd 40 ypy Enuqu-
ghw W 7 pnwt 2nrwutph yepguwlwu Einugughw: Yul@-h
hwuinywéubph Gpywinnieinilp npnptnL Lwwwnwyny ogunw-
qnpdyt| £ Jwpytpwihu Yufe:

B Glwnnwdnnbq

Wdwihdhywghwih wpnjntupubnp gGpdwuwywl Biometria
Phpdwjh Compact S $npbigh wwwpwinh Jhgngny EjGYwn-
nwdpnnptbgh Bu Bupwnyyty 1,7 %-wung wgwnpnqwihu gbih
ypw: dbpghtuu uywuwdnnyty £ Gel-Doc (Bio-Rad, UWUL)
hwdwywpgh dhgngny: YU3-h hwinyjwsubph Gpywpniejwlu
npndwl Lywwnwyny Gel-Doc XR hwdwywngnid Yhpwn-
J&| £ Quantity One &dpwaghnp:

Udwhdhywghwih wpnyntlpltipp nhinwpyynud BU npwtu
dwnwuguwl nnuhbwlwnntejwl inhwny gEundwjhu Yula3-h

hwdwwwwwupuwl |nynwultph JwpyGpubp: Lnynwulbph
wnywjnieintup nhunwnpyynd £ npwtu nndhuwuwn wiGih
hndn- wuJ htwntpnghgnuin yhéwy, huy pwgwlywjnipniup’
ntgtuhy wiGh hndnghgnun yhdwy:

Bswyuntnh Jwjph wmGuwyutph W wynwniywghnu unpintph
wnwnLyjwghnu-gEubinhywywu  yGppneéneintll - hpwyw-
Lwgyt| £ POPGENE 1.31 (Yeh, et al., 1999) W Microsoft
Excel-h hwdwp dwulwghnmwgywé GENALEX6 hwdw-
Jwpgswihu Spwaptph Uhengny (Peakall and Smouse,
2006). npnpdt U wnihunpnd [nyniulbph pwliwyp (Pgs)
(Williams, 1990), uwwuynn htwnbpnghgnunieintup (He),
Inyncuntd witiubnph pwgwnéwy (Na) W wpryntbwytin (Ne)
pwlwyp, hwgywagjnin wiblubnh pwuwyp (R) (Nei, 1987):

Syjwutph yhdwywgpwywu dwynidp yuwwnwpyb £ SPSS
L MS Excel énwgntph udhgngny® wnwniyjwghnu-gEutiinp-
ywywu hGnwagnunnipintlutph unwlnwnu UGrennutnh hh-
Jwu ypws:

Upmyniupubpp W yGppneénipyniup

Rwjwuwnwh nwpptn $nphunhywywl 2pgwliGpnud tnw-
pwéywsd dwyunbnh Jwiph wnGuwyubph W wynwniywghnu
unpntGph  UniGyniwihU-gEUENhYwywl  hGnwgnunnie-
Jjwlu Uwwuwnwyny ISSR-wypwydGpubph puwnpnieintp Yw-
wnwpybl £ pun npwug npulnpwé wpnnilwyGunniejwl
(MN.B. BobowwHa, C.B. bopoHHukoBa, 2012, EI-Mouhamady,
et al., 2021, Keykhosravi, et al., 2017):

Wnwudlwgyt £ 4 ISSR-wnwjdtn* 2-p Gpyuncytninhnwghtu’
X5 (CA)G, ISSR-4 (TG)sGC, UjnLu 2-p* nuntytninhnuwiht®

Xg (ACC)sG, ISSR-9 (ACG);G (wn. 1): LpJwd ISSR-wnwj-
Jdeputph Yhpwndwdp YU6-h wdwyithdhywgywéd hwnyws-
Utpp Uhghup Yuqutg B 9, wnwytiwgnuup® 13 (X;), blwqw-
gnuup* 5 (X)) $pwgutun: dpwagutunubph wnwybjwagneju
pwlwy gpwlgytb) £ ubnwuh dwyunbnh dwpntUhuh, huy
Ujwqugnyu pwlwy' 2wpwph dwyuntnh Ipwgnwuh wn-
wnLywghwutph pnyubpned:

YUB-h wnihunpd (nynwultph pwlwlyp Ywaqutp £ Jdhghup
6, wnwybjwagnyup' 10 (ISSR-9), Ujwqugnijup' 2 (ISSR-4)
hwuw: Cunhwunip wndwdp hwjnUwptndwé pninp 420 ISSR
Ppwgutlnutphg 290-p Ywd 69 %-p Gnb| GU wnihunnd:

X5 wpwidtph nGwenud: wdwhdhywgyws dpwgutlinut-
nh Gpywpnie)ntup wwnwuyt, £ 180-1750 q.U. uwhJdw-
untd, pun npnud” wduwywnép tnby £ quwjnh B. corolliflora
nbuwyh, wdtbwbpywpp' ubnwup dwyuntnh Uwnpunt-
UnL wynwniywghwh unwn: X wpwydtph nGwentd wdwh-
$hywglwd ppwagutlnubph Gpywpneeintup twwnwlyby
£ 250-1800 q.U. uwhdwuntd: LniLyEninhnubph wnwyb]
phs pwlwyny wyu npulnpdty £ 2wewnh dwyuntnh Up-
rhuh wnwnigwghwih dnwn: Wdtlwtpupp Gntl £ ywiph
B. macrorhiza ntuwyh Unwin: Iwwnywlpwywl E, np wju
wpwydtpp ¢h wpnwhwjinty ubnwuh dwyunbnh gnbpet
pninp wnwniywghwubph Jnn' pwgwnnipjudp Uwwpw-
Uh wnwnrywghwih: ISSR-4 wpwjutph nGwentd wdwh-
Phywgyws $pwagdtluinutnh Gpywinnieiniup nwwnwuytb, £
160-1800 q.U. uwhdwuntd: LnLyGninhnuGph wnwyt phg
pwlwy E gpwlgyb) unwuh dwyuntnh EguhwéUh wnwnip-
jwghwih, huy wnwyb] 2wwn pwluwy' YwpntUhuh wnwntp-
Jwghwjh unwn: ISSR-9 ynwjutiph nbwencd wdwhdhywgywsd
Pnwagubuinutph Gpywnnientup twwnwlyt) £ 190-1300 q.l.
uwhdwunwd. wdtlwywpsdp Gnbp £ uGnwuh dwyuntnh Upw-
dntuh ynwniywghwh dnwn, wdtbwbnpywpp® Upphyh wn-
wntywghwih unwn: Wu wpwjdtipp 2wpwph dwylntnh wn-
wnrywghwutph Unwn sh wpunwhwjuinyby:

QGUGnhYwywl pwqUwquwlunieintp puncpwagntihu Yw-
plenpyned BU wnthunpd (nynulbph pwdhup (Pss), uwjwiu-
ynn htwnbpnghgnwnnieiniupn (He), (nynuntd wibiubph pw-
gunawy (Na) W wpnyntbwdbun (Ne) pwlwlyp, hwgyuwgjniin
wiGUEph pwuwyp (R): Mnthdnpd (nynculbnh wnwybp 2wn
pwlwy £ gpwugyt| ubnwuh dwyuntnh Upwdntuh wynwnt(-
jwghwih Unwin (0,820), huy wnihdnpdhquh wublLwgwén
wuwmhdwuny Ypyhu wnwldlwgt] E ubnwuh dwyuntnh
EguhwéUh wnwniywghwl (0,500): Ulwgwé nbwpbpnid
wnihunpd |nynulbph pwtwyp nwwnwuyt £ 0,636-0,768
uwhdwuncd (wn. 2):

Uwwuynn hGwinbpnghgnnniejwl gnigwuhpny wnwldUw-
gt GU ubnwuh dwyuntnh' Upwdnwuh W Upphyh, 2wpw-
nh dwyuntnh® Ipwgnuh W Upphyh wnwniywghwutpp
(0,312-0,351), huy wiGUEph pwgwpéwy W wpnntwdbun
pwlwyny' hwlwwywwnwuhiwlwpwp utnwuh Gwyuntnh
Uwpuwniunt (1,855) W yGph dwyuntnh Ullwuh (1,453) wn-
wnLywghwutnp:
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Ungnuwy 1. dwyuntnh nunwduwuhpynn Jwyph inGuwyutbph W wnwnigwghnu unpuntGph wynihdnpdhqup ISSR-wynpwjutp-
utph yhpwndwdp*

Ywjph muwyutp ‘UniYy Eninhnwjhu Udyhdhyugywd AUM@-h |nYnLubbph pwlwyp, hwwn WR-h
Juwd ynwnigwghnu  Mpwpdbputpp hwgnpnwlwlnieiniup Pnwgutlunubtph
unpuntip (5- 3) tplwpnLentlp, q.u. punwutup wnihunpd wnihunpdhqup, %
Ywjph wnbuwyutp
X (CA)G 210-740 9 7 77,8
4 Xo (ACC)6G 380-1600 11 8 72,7
B. corollifl
corolliflora ISSR-4 (TG)sGC 280-1200 8 4 50,0
ISSR-9 (ACG),G 270-980 11 6 545
i (CA)G 200-1000 7 5 71,4
P Xo (ACC)sG 420-1800 10 7 70,0
' ISSR-4 (TG)sGC 180-1360 10 6 60,0
ISSR-9 (ACG),G 220-750 12 8 66,7
X (CA)%G 350-850 11 7 63,6
5 lomatosona Xo (ACC)G 450-1600 6 4 66,7
' & ISSR-4 (TG)sGC 250-1250 9 7 77,8
ISSR-9 (ACG)/G 230-700 9 5 55,6
Ubnuibh Swliuntn
X (CA)%G 180-1100 7 4 57,1
Xo (ACC)6G 350-1200 7 5 71,4
Utwinuii ISSR-4 (TG)sGC 250-1350 12 8 66,7
ISSR-9 (ACG),G 220-900 8 6 75.0
X (CA)G 200-840 9 8 88,9
Xo (ACC)6G - - -
Upuwniuh ISSR-4 (TG)sGC 220-1200 7 6 85,7
ISSR-9 (ACG),G 190-1200 7 5 71,4
X (CA)G 180-1750 11 7 63,6
Xs (ACC)6G - - . h
Uwnunitnt ISSR-4 (TG)RGO 280-770 10 7 70,0
ISSR-9 (ACG)/G 220-1100 7 4 57,1
X (CA)G 200-1300 9 6 66,7
Xs (ACC)6G - - - -
Eguhuidn ISSR-4 (TG)sGC 160-950 6 2 333
ISSR-9 (ACG),G 350-850 6 3 50,0
X (CA)G 230-1000 8 6 75,0
Xs (ACC)6G - - - -
Unehtn ISSR-4 (TG)sGC 200-800 8 5 62,5
ISSR-9 (ACG),G 280-1300 12 10 833
X (CA)G 220-1200 11 7 63,6
Xo (ACC)6G - - - -
Upnyuth ISSR-4 (TG)sGC 350-1050 8 7 87,5
ISSR-9 (ACG)/G 290-800 5 62,5
X (CA)G 330-1400 13 9 69,2
Xs (ACC)6G - - - )
clwpnlnuh ISSR-4 (TG)sGC 290-1800 10 7 70,0
ISSR-9 (ACG),G 190-950 10 8 80,0
Cwpwnh Gwlunbtn
X (CA)G 350-1280 5 4 80,0
e (ACC)6G 400-1600 7 77,8
Anuwanwin ISSR-4 (TG)sGC 300-1350 11 8 72,7
ISSR-9 (ACG),G - - - -
X (CA)G 300-1600 7 6 85,7
Xs (ACC)6G 250-1400 7 4 57,1
Unehun ISSR-4 (TG)sGC 200-1100 9 6 66.7
ISSR-9 (ACG),G - - - -
Ubph Gwyunkn
% (CA)%G 220-900 8 5 62,5
Xo (ACC)6G 340-1600 7 5 714
vl ISSR-4 (TG)sGC 220-1350 7 6 85,7
ISSR-9 (ACG),G 300-900 9 8 88,9
X (CA)%G 250-850 1 7 63.6
Xo (ACC)6G 300-900 6 5 83,3
Sl ISSR-4 (TG)sGC 260-1500 7 6 85,7
ISSR-9 (ACG),G 450-1100 10 4 40,0

*Yuquyt £ htnhlwlutinh Ynndhg:
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Unynruwly 2. dwyuntnh ncuncduwuhnynn Jwjph nGuwy-
utph L ynwnrywghnU unpintiph geuGnhyw-
Jwl pwaUwquluntpjwl gnigwuhpubpp*

Jdwjph QEUGWhYwlwl pwqUwquuntpjwl
nbGuwyubp Yud gnLgwuhpubpp
wnwnryjwghnl

unpwntip Pys HE Na Ne R

Jwjph mbuwyubp

B. corolliflora 0,637 0,127 1,405 1,118 0
B. macrorhiza 0,670 0,189 1,396 1,107 0
B. lomatogona 0,659 0,203 1,427 1,121 0
UGnwuh dwyuntn
Uwwpwlh 0,676 0,285 1,740 1,321 2
Upwuntuh 0,820 0,312 1,758 1,330 0
Uwnpuntunt 0,636 0,226 1,855 1418 1
EpdhwéUn 0,500 0,271 1,821 1,396 0
Upehyh 0,757 0,320 1828 1,434 1
Upndjwiih 0,712 0261 1,687 1,320 1
Jwnntuhuh 0,664 0,285 1,738 1,378 0
Cwpwnh dwluntn
pwgnuwlh 0,768 0,351 1,673 1,320 1
Unehyh 0,698 0,337 1,688 1314 1
Utph 6wyuntn
Uliwuh 0,771 0,256 1,853 1,453 0
Shpwyh 0,682 0278 1810 1,407 1

*Ywquyt| £ henhuwyubph Ynnuhg:

Mnuniywghwltbph  gGuGnphjuwywl  pwqdwquunteinibu
wnwybwwbu ywdwuwynpywsé E ng el wju Yud wju wit-
th hwéwhuwywuncpjwdp, wjle UdnUbpnd hwgywajniun
wybubpny guninhwbph pwlwyny, wjupupl' nyjw| wn-
wnLyjwghwih jntpwhwwnyniejwl wunhdwuny: Cuwn nwuncd-
Uwuhpywé nGuwyutph W unpinbph® hwqyuwgjnin wibiubph
wnlujnipjwl gpnjuwywl wpdte (R=0) E gpwlgyti wjph
pninp inGuwyutnph, ubnwuh dwyuntnh Wpwdniuh, Epdhwé-
uh, dwpntuhuph, Ytph dwyuntnh Ulwlh wnwniyjwghw-
UGph Unw, hugp thwunnwd £ ndjw] inGuwyubph pwquhl
Ywd inhwhy (hutnt Jwupu: UGnwuh dwyuntnh Uwnpwne-
unt, Upphyh, Upndjwth, 2wpwnph dwyuntinh Ipwgnwuh,
Uprhlh, Ytiph dwylntinh Shpwyh wnwniywghwltiph Unwn
gnpwlgyby £ hwgywaniin wiblubph pwlwyh quép wpdte
(R=1), huy ubnwuh dwyuntnh Uwywpwuh wnwntywghwih
dnin wyn gnigwlhpp tntp B wdtlwpwpapp' 2, hugp thwu-
wnnwd £ wynwniyjwghwh jncpuhwinyniejwl pwpén wuwnp-
dwuh Jwuhu:

GqpwlwgnipjnLu

Swyuntnh ncuncduwuhpywé ywiph tnGuwyutpp W wynwni-
JughnU unpunGpu wnwuduwuncd BU wynhunpdhquh pwnan
wuwnhdwuny' 33,3-88,9 %:

QEUEnhYwywl pwquwqwunipjwl gnigwuhubph hwdw-
dwjli’ dwyunbnh nwunwluwuppywé Jwiph wnbuwyutpp W
wnunLywghnU unpunbph U666 Jwup pwquwjhu Ywd nhwhy
gbundnuntn U hwgywgjnin wibubph bjuquagnuu pw-
Lwyny b hwtwhwywunipjwdp: Pwgwnniejntl £ Ywg-
Unwd ubnwuph dwyuntnh Uwwpwuh wnwniywghwl, npu
wnwudbwuntd £ jnLpwhwinynepjwl pwpdp wuinhdwuny:

Wjuwhuny' ncuntduwuppywé ISSR Yul@-dwpytputpny Yuw-
nGLh £ dwyuntnh utEyghnu whuwwnwlpubnpnid Yuwnwnty
6hown Sunnwiywu dLGph puwnpnie)nLl:

QpwywuncpjnLu

1. UJwaguu U. Anyubph qgEUuGnhywywl nGunipuutnh yh-
dwyp wwptuh W gninwnunGuncpjwu hwdwp: Quw-
hwwndwU qbynyg. - Bp., 2015. - 69 Ly:

2. BbobowwHa L.B., BopoHHukoBa C.B. M3yyeHne reHeTun-
Yeckoro nonvMopduama HeKoTOopbIX CopToB Triticum
aestivum L. ¢ wvcnonb3oBaHnem |ISSR-mapkepos //
ArpapHbIi BecTHUK Ypana. - N 5 (97), 2012. - C. 19-20.

3. Bposuuenko J1.[., Mnasko B.N. [eHeTu4eckas nacnop-
TM3aumsi COPTOB MLIEHMLbI C ucnonb3oBaHnem ISSR-
PCR mapkepoB // Cenbckoxo3anctBeHHasi buonorus.
-N 3, 2007. - C. 33-37.

4. Kanykoa K.P. v ap. JHK-Mapkepbl B pacTeHneBoACTBeE
| KanykoBa K.P., lasaeB W.X., CabaHuveBa J1.K,
BorotoBa 3.U., Annaee C.I1. // N3aBecTust KabapanHo-
Bankapckoro HayuHoro ueHTpa PAH. - N 6 (92), 2019. -
C. 220-232. https://doi.org/10.35330/1991-6639-2019-
6-92-220-232.

5. MapyToB B.E., BapaHos O.10., Boponaes E.B. MeToapl
MOMNEKYNsIpHO-TEHETUYECKOrO  aHanm3a. -  MMUHCK:
FOHunon, 2007. - 176 c.

6. Alizadeh, M., Krishna, H., Eftekhari, M., Modareskia, M.,
Modareskia, M. (2017) ‘Assessment of clonal fidelity in
micropropagated horticultural plants’, J. Chem. Pharm.
Res., 7(15), - pp. 977-990.

7. Biancardi, E., Panella, LW. and Lewellen, R.T. (2012).
Beta maritima. The Origin of Beets. New York, NY: Springer
New York. https://doi.org/10.1007/s12355-013-0237-6.

8. Bylka, W. etal. (2014). Centella asiatica in Dermatology:
An Overview, Phytotherapy Research, 28(8), - pp.
1117-1124. https://doi.org/10.1002/ptr.5110.
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MN3y4yeHue reHeTU4eCKOro pasHoo6pasusa pacnpocTpaHeHHON B APMeHUU CBEKIbI C UCMONIb30BaHUEM

ISSR-mapkepoB

T.B. AnosiH, M.B. BagansH, A.lLl. MenuksiH
HayuyHbil yeHmp agpobuomexHonoauu, HAYA

KnroueBble cnoBa: eeHemuyeckoe pa3Hoobpasue, noaumopguam, nonynsayusi, ceekna, ISSR-mapkep

AHHOTauua. B HacToswee BpeMsa ANst reHETUYECKON XapaKTEPUCTUKN PasfMyHbIX COPTOB CENbCKOXO3ANCTBEHHbIX
KynbTyp W OUKOpacTywumxX BUOOB LMPOKO UCNONb3yeTca |SSR-MapKVIpOBaHVIe, nnn aHannid MexMunkpocaTesumMTHbIX
cermMeHToB. Llenb nccnegoBaHns — nacnopTnsaums pacnpocTpaHeHHbIX B ApMEHUN ANKUX BUAOB U nonynAaumMoHHbIX COPTOB
CBeKIbl C ucnonb3osaHnem HK-mapkepoB Ang npeocTaBneHns CenekLMoHHOro matepumana.

CornacHo nokasaTernsiM reHeTU4eckoro pasHoobpasusi, n3yveHHble AnKMe BUAbl U GOMbLUMHCTBO MOMNYMALMOHHBIX COPTOB
CBeKMbl NpeacTaBnstoT cobor 6a3oBble UMM TUMUYHBIE FEHOOHALI C MUHUMArbHbLIM KOJIMYECTBOM W YaCcTOTOM PEeaKMX
annenen.
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The Study of the Genetic Diversity of Beet Common in Armenia Using ISSR Markers

T.B. Aloyan, M.V. Badalyan, A.Sh. Melikyan
Scientific Center of Agrobiotechnology, ANAU

Keywords: beet, genetic diversity, ISSR marker, polymorphism, population

Abstract. Genetic markers for the study of genetic diversity are divided into 4 groups: morphological or phenotypic,
biochemical or protein, cytogenetic, and molecular or DNA. Currently, ISSR-DNA markers or Inter Simple Sequence
Repeats is widely used for the genetic characterization of various crop varieties and wild species. In the present day,
ISSR-DNA markers (Inter Simple Sequence Repeats) are widely used to characterize various crop varieties and wild
species from their genetic makeup. It is used both for inter-species and intra-species genetic variability of populations and
for genetic diversity, and species identification, as well as for genome mapping and marking of useful economic traits.
The purpose of this research was to certify the wild species and population varieties of beet common in Armenia using
DNA markers, to offer them as a selection starting material. The studied wild species and population varieties of beet are
distinguished by a high degree of polymorphism: 33.3-88.9 %. According to the indicators of genetic diversity, most of the
studied species and varieties are characterized as the main or typical gene pools with a minimum number and frequency
of rare alleles. An exception is the Aparan population of table beet, which is distinguished by a high degree of originality.
According to the indicators studied with ISSR DNA markers, it is possible to select the right parental forms for beet breeding
activities.

Cunnilyty £ 18.07.2023 p.
Qnuwtunuyby £ 27.07.2023 3.
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Pwlwih pwntp'

gnung,

Unphquiynplubinh Swinwnl&u
poéwynnninLl,

pkup,

wnbpliéph wpdwop,
thnihpwildw punglybn,
RLhnng

uvonouahbhr

2021 W 2022 pp. 33 tpnywunwpwwn hwdwjuph ywjdwuuGpnid ncuncduwuhpybi
GU UpGunL hhjwlunnipinilbph nGuwywhu Ywaqup W wnwpptbp  unpinbph
Jwpwyqwoénieintup: Gniwpw unpnh dwnbpp Jwpwyjwsd Gu GnGp Yynphqu-
Jnputph dwynwnytu péwynnpnieinilt, gndng W UpGUNL thpthpwldwu pwingytn,
MEUnw unpuinh swntpp' gnung, LEUNL inEplllGph wypywde, Upunt thpthpwudwu
pwngytn, pinpng hhywunnipyncuutnpny, huy Lnpwu unpuinh dwntph Jpw nplk
hhywunnte)nLu sh hwynuwptnyt:

Lotunt wnbplllbph wndwée W thpthpwldwl pwngytn  hhjwunniejniultpp
Rwjwuwnwuntd gnwlgyt| GU wnwghU wugwu:

Qndngny  Jwpwydwsé Udnpubphg  (wpnpwnnp - wwjdwllbpnd - wugwinybl
L Unylwywlwagdtp U Uh 2wpp pniuwpunwéhU (Arthrinium sp./Apiospora
sp., Fusarium acuminatum, F. Incarnatum-equiseti, F. oxysporum, Valsa
sordida) W ng whunwéhu (Clonostachys rosea, Lachancea quebecensis, Mucor
circinelloides, Pichia kudriavzevii, Torulaspora sp.) uljwwntbuwyutn:

Lwuwpwl

dg), ubltu (4,1 Jyg), unhpnbu (45,3 Jya), Jwqubghnid
(270 Jg), $nudnp (481 dg), Ywihnwd (733 dg), Grbpw-

Swjwuwnwuncd wywnnwpnwénipintup  gjninuwnntGuncejwl
Jwnplnp W Bywdwnwptn §nintphg E: Yb6pghu tnwphubphu
quwiny (wjiu wmwpwénwd £ unnwund hwnlwwbu bptunt
(Prunus dulcis (Mill.) D.A.Webb) UpwynLejnLup:

Loh ullnwjhu wpdtep pwnpén E. 100 g ubpuh Ywinphw-
ywuncpintup Ywaqdnwd £ 579 Yywpi: Npwagpwy E, np
utnpdtpp wwpniwynwd BU B (0,21 dg), B2 (1,14 dg),
B3 (3,6 Ug), B5S (0,47 Jg), B6 (0,14 Jg), B9 (44 Uyq),
E (25,6 Jg) yhunwdhuutn, Gpywe (3,7 Jg), Ywighnd (269

Jhu jnnGp (4,7 %), uwhwnwynigubn (21,15 q), dwpwbn
(49,93 q), ywppnhhnpwwutbp (21,55 q), pwnwlURWUNLR
(12,5 g), pwpwnutp (4,35 g) (www.medicalnewstoday.com,
www.vegnt.com):

LotunL ubpdtpp ulunwihu pwpép wpdtph W phdhwywu
pwnwnnniejwl 2unphhy (wjunptu Yhpwnyned U hpnopw-
ytnLuh, ynudbinhy dhgngubph wpwnwnnniejntuncd, huswtu
Lwl pd2yniEjwl puwgwywnny:
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2020 pywywuhu wphuwnphnd Uph wpunwnpnipintup Yug-
JdG| £ 4,1 Jju tnnUlw: LN wnunwnpnn wnwewwnwnp Gpyh-
np WdEphywih Uhwagjwp Lwhwuqutpu E, npu wwywhnynid
E Uph hwdwphuwphwihu wpunwnpnipjwu 57 %-p: 3wnpy £
WG, np LpEunt wyniejwdp gpwnynn 10 wnwewwnwn
GpypuGpu EU WUL-L' 2370 hwg. w, bhuywUhwlU' 417,
WJunpwihwl' 222, bpwlp' 164, @nipphwl’ 159, Uwnny-
ynu' 134, Uwuncnywl Upwphwl' 123, hinwihwl® 81, f@ncuh-
up' 62, L U dhpp' 61 hwg. nn (www.scienceagri.com):

Rwjwuwnwuncd LREUNL wipnwnpwywl Bwynipjuup uyuby
GU qpwnyb| yGpghu tnwphubphu: Uwynipjwl pupwgenid
LnLpg juunhp Gu uEpywjwgunid Juwuwywp opqulhquutnp,
npnug wnGuwywihu Yuwagdp hwupwwGunnipniuncd ntnlu
ncuntduwuhpywd ¢k, Jwulwynpuwwtu wyn nunnnjwdp
hGunwgnunwywl wphuwwnwuputn 6U hpwywlwgyb):

Ujniep b UGennubkpp
Gunwagnuniniejwl Lywwnwyu £ 33 Updwdhph Jwpgh G-

Jwunwpwwn hwdwjugh wywjdwuutpned ncuncdbuwuhnty UG-
Unt hhjwunntpintluGph tnGuwywihu Ywuaqup:

Npwtu nrunwUwuhpniejwl Unwe punpdb) Bu Lpkund' hu-
wwlwywu Sdwgdwu MEUnw, Qniwpw, LnpwU unpunbpp:
Ihdwunnipintlltph pwgwhwjndwl Lwwwwynd hpwyw-
Lwagyt U nwpunwihu W (wpnpwwnnp hBnwgnuntjnlultn:

Shqwlnnipiniuutph hwjnuwptpdwl hwdwpiwywunee)ne-
Up npn2yt) £ hEnlyw) pwlwélny.
n-100 %

P=—""=,
N

npuntn P-U hhjwunnipjwl hwjinuwptpdwl hwawhiwyw-
uncenlll £ Yuwd wnwpwdjwénipiniup’ wpnwhwjndwé
mnnynultpny, #-p* hhqwun pnyutph (wntph) Ywd opguwl-
utiph ehyp, N-p* htlnwagnindwé pninp pnutiph (6wntinh)
Ywd opquiitiph hyp:
Lotunt Yynphquiynp dwnwwnGuwyutph swynnytu pdwyn-
nnipjwdp Jupwyyjwénipjwu hunbuuhynipiniup guwhwun-
J&| £ hhug pwiwjhU uwunnuyny.

0 pwy” ywpwyp pwgwlwnud k,

1 pwi® Juwpwyywsé £ nbplch Jwybptuh Jhusle 10 %-p,

2 pw Jwpwyywé E inbpleh dwytptup 10,1-25 %-n,

3 pwy’ ywpwyjwsé E wnbplh dwytptuh 25,1-50 %-n,

4 pw’ Juwpwyywsé £ nbplh Jwytptuh 50,1-100 %-p

(M.W. NemeHTbeBa, 1985):
Shunnuwnpngny  Jwpwyywénipjwl  hunBuuhynipniup
qUwhwuwnybl £ 6 pwjwjhu uwunnuyny.

0 pwi’ Jwpwyh pwgwywjnip)ntl,

1 pwy’ Gquyh dwybpbuwihu pdtp éwntph pup W §jnL-

ntph Unw,

2 pwy’ funpwgnn, 6wedpwd, utdwhnunn pbdtn dwntph

puh W gjnentiph dpw,

3 pwy' dSwntph pnup W §nuntpp gpbet onwynn funpnp
péLn, judwhnunie)nLy,

4 pw Swntnh ypw Uh pwlh sgnpwgwé ginintph wnyw-
JnLejnLl,

5 pwy|* dwnh snpwgnid, dwhwgnud (www.studfile.net):

Linpngh W UptunL wnbpllubph windwée (Xylella fastidiosa
Wells et al.) hhjwunnipjwlu huintUuhynientup guwhwwn-
Jb| E pun wyunwuwnubph pwywntphwy wpgwéeh hunbu-
uhyntejwl quwhwwndwl gnpu pwwjhU uwunnwyh.

0 pwi' wnnng dwntn,

1 pw(” hhywn GU dwnh tquyh 2hdtn,

2 pw(” hhywun £ dwneh 2hdtiph 1/5-p,

3 pw|’ hpdwlun E Swnh 2hdtph 1/3-p wd wybhu
(T.1. Lobpospakosa, 1974):

Ihdwiunnrejntlltph qupgwgdwu wuwnhdwlp npnadb) £
hGunlyw) pwlwaéliny.

R— > ab-100 %

Nk

npuntn R-n hhdwunniejwl qunpgugnidu B wpunwhwjndwé
wnynuutpnd, > ab-U* hhywun opqwlltiph (Swntnh) pUh (a)
W wnwubht opquuutph Jupwyjwédnipjwl pwih (b) wp-
wnwnpuih Jhwgnidwpp, N-p° huwpdwnuwl  Gupwnywé
pninp opquiiitiph (dwntinh) phup, 4-U° wdtUwpwnén pwip
hwpywnywjhu uwunnwyned, k=4 (M.WU. JemeHTbeBa, 1985):

s

huwywuhwntd gnnpénn Green Biotechnology-Valgenetics
lwpnpwwnnphwnd Yuwwnwndty £ gndngny whutwhwpywé
hjnujwéplbph  huynipwgnd MEnphh pwutpnud® PDAS,
DRBC W CMA-PARPH wqwpwjhu ubunwdJhpwywjntpnod®
26 °C wwydwuutnned, 7 op nnlunnniejwdp: Wawé ulywihu W
pwlywnGnhw qunniUGpp UGynuwgyty 6U, uwnwnpybl 6U yG-
nwgwlpu L 26 °C gtndwuwnhdwuncd ubytph huynipwgnid
7 on nlnnnujwup: UGYnuwgywé qunniUtnhg Yuwnwp-
yb| £ Yul@-h Epuinpwyghw, nphg hbinn Yue-U Gupwnpyytl £
wlyhdhywgdwu b ubpytUwynpdwu: WuncthGunle Yuwnwp-
yby £ unyuwywlwgnd (www.blog.praxilabs.com):

Updwyhph Jdwpgh Gpdwlnwpwwn hwdwjupp gunuynwd £
6ndh Jwytplnyehg dhghup 1025 U pwpépnigjwl ypw'
Yhuwwlwwwwnwhu ¢gnp Yhdwjwywu gninnd: Iwdwjupw-
Jhu hnntph gGpwyhn dwuh JGhuwuhywywu Yuwaup rbel
wywqwywywjhuhg Uhght jwywywquyjhu E, hntdniup ww-
pncuwyniintup® guén, wntphup' Unpdwh uwhdwluGnned,
huy hnnh ntwyghwu hhduwhu E' 8,6: Pwgh wjn’ wgnunh
wwnpniuwyniinitup Unpdwihg gwép £ 6, $nudnppup' 4,
huy Ywihnwpup' 1,8 wuqwd: IGnlwpwp WEUNL wpnynt-
LUwybun duwynipntt huwpwynp £ hpwywuwgubp dhwju
hwdwhp ywpwpunwgdwu nGwpeniy:

Upnyntupubipp W yGppneénipynitup

2021 W 2022 ppe. 33 Updwyhph Jwpgh Gpjwunwpwwn
hwdwjuph UpGunt wygnud hhjwunnieintuuGph tnGuwyw)hu
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Jwqup W wmwpptn unpunbph dwntph Juwpwyywdnieniup
pwgwhuwjwintint bwywwnwyny ytgbwnwghnu pppwuntd hpw-
Jwlwagyb| EU hGlnwagnuntpintbltn:

2021 . hnywnbuptphu LpGUNL wignd AnLwnw unpuinh dw-
ntnh ypw hwjinuwptpyt) BU ynphquiynp Swnwwnbuwyuknh
Swynwnytlu pdwynpniejnil, gndng W Uptunt thpthpwldwlu
pwngltn (Zymomonas Kluyver and van Niel), huy MEUinw
unpwinh éwnbph Yypw' gndng W UpGuUnL thpthpwudwl pwing-
y&n hhjwunntpnulutnp:

Unphqwynp Swnwwbuwyutph Swynnytu péwynpnipe-
jwup Jwpwyyned GU ynphquynp wuinwwnn pnpnp Swnw-
inbuwyutpp (pwiblh, Yerwubuh, WyEuh, Shpwubuh W wjju):
3wnnwghsn Stigmina carpophila (Le'v.) M.B. Ellis uniuju
£, npu whunwhwpnwd £ dwnbph dwnhyutpp, pnnpngutpp,
nbpluGpp, 2hdtpp W wunnenubpp: dwpwyywé nbpllut-
nh Ypw wnwewuncd U ojwjwale ywd Yinpwynu Ywndhp
Jwd pwgqwlwywagniu pdtp, npnug Yeunpnuwlwlu Jwul
wnwga sgnpwund k, pwithynd® inGpllubphu tnwnyg Swynwn-
YEUu wbup: LotunL ywnninutph ypw hhjwunnientulu wn-
wnwhwjinynwd £ Jh pwuh Jhihdbunp dbénipjudp Jwytnt-
uwjhu, Ynpwyntt pdtph inbupnd, npnug YGunpnuwywlu
dwup nwnunud E Jdnfupwagnyu, nienighly, hugwbwudwl:
P&Lpp Gppbul Upwéncdnid BUT wwwnbing wwnh qawih dw-
up (U. Uuwwnnul, Q. Uwagjwl, 2022):

Qnungny (fuGdwhnunipynit) qupwyyned Gu Shpwutuhu,
ntnétuhu, uwinpbuhl, YGnwubluhu, pwituhl, huswtu Lwl
Lptupl: WU thunwd £ Jupwyhg W ng Jupwyhg, pun npnud®
Jwpnn £ wnwowlw] wupwnptUwwuwn tnwnppbp gnpénuut-
nh (gpuwhwnpnipntl, wpliwht wpduwée, JuwuwwnniuG-
nh Juwuywédpe, hnnh 2wwn pwnép Ywd juhuwin guén funuw-
yncejntl W wy) wgnbtgniejwdp (www.old.minagro.am):

Jdwpwyhg gndnql wnwpwunid £ wnwpptp hhjwunntpe-
jncuukpny (Unphqwiynpubph dwynnytu péwynpnipntl,
ghwnnuwnpng, wwnwwntutph pwywntphwi pwngytin L
wju) Juwpwydwl hGnlwlupny: Ipgwlnnipjwlp punpn?
E putph, 2hyEph puGdwhnunidp. fuGdp Ywgnil, uwpw-
gnyu Ywd nbnuwywpdpwagniu pwngpwhwd quugywéd

E, wnwowunid £ Jupwyqwé hinwudwéeh pehelutbnh nbgt-
UGpwgdwl wpnyntupnid:

Lotunt  thpthpwudwl  pwngytnp  pwywntGphwy  hhywu-
nnigintt £ (W Wuwnpywt, 9. UJwgjul, 2022,
www.thealmonddoctor.com), npu wpunwhwjnynid £ Jw-
pwyywd dwnbph puhg wpdhp thpthpwudwl fubdh wnwwn
hnupny W hnnh Jpw Yncinwynednyd Y. 1): 2022 . LpGUNL
wjgnid thpthpwldwU pwngytnh whuinwlpwultp ¢§5U hwjun-
Uwpbpytl, pwuh np 202 1-h wplwup Jupwyywé pninp dw-
ntnu wpdwwnwhuhp Ep winyGp W wypybi:

2022 p. wwnhth Gppnpn tnwubopjuyned LpEune Qniwpw
unpwnh dwntph ypw hwjnuwptbpytp Bu Yynphquynputph
swynnytu péwynpnieintt hhjwunniejwl  whinwlpwl-
utp, huy MEUnw unpinh dwntph ypw' ginpng: Uwjhuh Bny-
nnpn tnwulopjuynid Qniwnw unpunh éwnbtph Yypw hwjn-
Lwptnytp U Yynphquynputph dwynnytlu pdwynpnipjwl,
gnungh, MGUNw unpnph Swntph Yypw' gndngh W pinpngh
whutnwlpwuubp:

Linpngp ntpleh hjnugwéeh nenunwdu £, hugp wwydwuw-
Jnpywé £ hnnnud ulunwuynietph wywywuny, hhuuwhu
ntwyghwny, Juwn nptuwdny: Wpuinwhwpnidp uyuyned £
nbplluGph dhgeonwihu hjntugjwéeh gnibwwnniejwidp, wjunt-
hGinl hjneujwéepp unwunwd £ nknhu gnuu: Npn nGwet-
nnd pnyuh Uhwiju uh Jwul E nwnuncd pinpnuinpy: Swun W
pnnuhy pinpngh nGwenid ntplh entpp nbnunwd B, nGp-
Wwp Yupnn £ wdpnnenyht gnpwilwy, huy wytith n Yupnn
GU ¢gnpwlw] Uwl 2hyGpu nL wdpnng dwnp: 2inpngh wnw-
swguwl hhduwywl wwwdwnp hnnnud Gpyweh uwyw-
ynipyniult £ Ybpghuu wnwyb] hwdwhu wpunwhwjinynid £
Gphunwuwnn tnGpllubph Ypw: Gpywep dwwngtih sk Swntph
hwdwp, Epp hnnh pH-p hhduwjhu E, wjuhupl® 6,5-hg pwpan
(www.web.extension.illinois.edu):

Intuhuh Gpypnpn twubopjwynid UpGUNL QGnLwpw unpwnh
Swntph ypw hwyinuwptpytp U Ynphquiynp Swnwinbuwy-
utph swynwnytl pswynpneeniu (Y. 2) L gndng (LY. 3), huy
MEUnw unpwnh dwntnh Ypw' gndng W pinpng (ng ywnwyhg)
hhywunnejniultpp (6.):

LY. 1. dnthpwudwl pwngytn hhjwunniejwl whunwlpwlutnny
Uptuh (www.thealmonddoctor.com):

,-' f 1

LY. 2. Unphquiynpubph dwynwn- LY. 3. LpEunt puh pw gnung
y6u péwynpnLwlu wu- hhjwunnipjwl  whunw-
inwlpwulbn: Lpwuutn:
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Qniwpw  unpwinh dwntph Jpw  Ynphqwynpubph  dwynun-
y&u pdwynpniywl hwjnuwpbtpdwl hwewhiwlwuncentup
YJuwqut| £ 68,6, huy qupgwguwl wuwnhéwlp' 22,6 %: Qn-
Ungh hwjnbwpGpdwl  hwdwhiwywunientup - tnwwnwlyby
E 4,3-7,1 % uwhdwuncd, huy pinpngnd hhdwun £ Gnty
MGUnw unpinh  hwpqwpywihu pyny éwntph 2,9 %-n:

68,

Unphquunputph Gnunq Gnunq 2inpng.
dwynwnytu
powynpnLR)NLU

2 22.6
y

QnLwipw TNbunw

u Rjwl pInLUD, %

L] RJwWU wit %

Q6. Lptunt hhjwunniejntuubph  hwjnUwpbpdwl  hwewhiwyw-
Untpinilp W qupquguwl wunhdwlp 2022 . hntuhuh Gpy-
nnpn lwulopjwynwd (Guwquyty £ hEnpuwlyubnh 4nnuhg):

B VT S VRN A A L wall 4

LU. 4. Lpbunt wnnbpllbph wypdwée hhjwunnipjwl whinwlpwu-
Utpp MEULNW unpwnh dwnh nbpllutnph Ypw:

LotuntL Lnpw unpuinh dwnbph ypw nplt hhdwunnieniu ¢h
hwjinuwpGnpybi:

Linpngh nbd wwjpwnh bwwwwyny Yhpwnyt, £ Rexolin
Q40 wnbpliwjhtu uuntgdwl wwpwnpunwljniep' 15 on pun-
dhgnuuny Swnbph Ynpyuwyh wpunwpdwnwiht uunigdwdp,
Swhuuh Unpdwl' 1 /| Rexolin Q40-p Gpywpeh ubwwn £
EDDHA (6 %), hwupwjhUu wwpwpwwujnce, npp hwnyw-
wbtu hhduwjhu nBwyghwjnd hnnbpnud Gpyweh uwyw-
ynipjwl W pinpngh nbd wywjpwnnd wwwhnynud £ Yeu-
uwpwlwlwl pwpénp wpnyniuwybunneeniu. yhpwnynud £
huswtu pwg, wjuwtu £ Swéywé gnpnilinnid” wipdwwnwhu
W wpunwpdwnwiht uuntgdwdp (www.kosagro.kz):

3nchuh Gpypnpn Lwubopjwiynd UpEUNL MEBUWNW unpwnh
6wnbph ypw Ljwwnydt) EU gndng W UpGUnL inGpllUGph wyp-
Jwée (Y. 4) hnwunniejnlluGpp, huy Qniwnpw unpunh Sw-
ntph ypw' Ynphquiynpubph dwynuinytu pbwynpnipint W
gnung: Lnpwl unpuinh dwntph ypw nplE hhdwunnie)nil sh
hwjinuwpGnpybi:

LotUnL inbpllubph winduwéeh hwnnwghsp Xylella fastidiosa
Wells et al. puyntphwl k£ dwpwyynd BU Uptupu, ntn-
4atUhu, uwnptuhu, shpwutuhu, YenwutUht W w) Swnw-
inGuwyutn: Ipdwunnieintll wpunwhwjnyned £ wnBpllutbph
Ggpwhu wnjwéeh wnbupny: Pwywntphwl Ubppwthwl-
gnd £ pup|GUwjhu wunpUtp W bjwqtgunwd onh hnupp nG-
wh wnbpllutn, hush hGnlewupeny hnujwéep dwhwuned E:
Jwpwyywsé dwnbph nbpllubph ypw qupuwup nplt wipu-
nwlpwl sh Uywwnynid, pwlh np npwle uyuncd BU quip-
quwuwy| hntthuh wnwehu YGuhu: Stplllbph dwyptpp W Gg-
nGpp Uwhu nGnunud BU, www nwnunwd nwpguwagnyu Ywd
2wqwluwywagnylu, huy wrenng nt Jupwyjws hintujwodeh
dhol dlbwdnpyned E nuybnbnhu 26pwn: dwpwyjwsd inbpl-
Utnp s6U pwnwUnid, pwjg h ytpgn npwug wdpnng Jwyt-
ntup nwneunwd £ nwnpguwagneu W UBYpnwnhy: Npn2 tepltuGn
dwdwlwyhg 2ntn U pwihynid, pwg Uté Jwup dhusle y&-
gbwnwghwih wywpup Junwd £ dwnh Yypw: Wpgwéeh wiu-
wnwlwllbpp Ywpnn BU uygpnid nhindt) 6wnh JGY gjnLnh
Jpw, htinwaguwnid tnwpwéyt]” yuwpwybing wdpnne éwnp:

Ungnruwy 1. LbUne swntph Juwpwywénieniup 2022 . hnyunGdpGphu*

3hdwunnipjul SkplLutph Puh W/Ywd 2hyGph Ipdwnnipjwl
hwjnuwptpdwlu Juwpwyjwsnipjwl  Jupwyjwénipjul qupgugdwl
Rapan pRln ot hwéwhwywunipjntup, hUuwmbuuhynipiniup, huwmbuupynipinilp, wuwnhéwlp,
% pwy pwy %
QnLwpw Swynunytu pswynnpnipinLu 76 3 1 294
Qnunq 815 1-3 3,7
MNEUnw Qnunq 7,1 - 1-2 2,6
LptunL inGpllubph wyngwée 18,6 2-3 15,7
Lnpwl 0

*Yuwquyt| E hGnhuwyutph ynnuhg:
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Unynruwy 2. LpGunt Juwuwywn opquuhgquutph nnGuwlwhtu Yuwagdp (2021-2022 pR.)*

Juwuwywp opgquluhquubp

Unphqwynp
SwnwwnGuwyutph
Swynuinytu pswynpneinLu

Qnung’ ghtnnuwnpng

Yuwpgqwpwuntpjnitup

Fungi, Ascomycota, Pezizomycotina, Dothideomycetes, Dothideomycetidae, Mycosphaerellales,
Mycosphaerellaceae, Stigmina, Stigmina carpophila (Lev.) M. B. Ellis
Indwiuhpp' Wilsonomyces carpophilus (Léveillé) Adaskaveg, J.M. Ogawa & E.E. Butler

Fungi, Dikarya, Ascomycota, Pezizomycotina, Sordariomycetes, Sordariomycetidae, Valsaceae,

Cytospora, Cytospora chrysosperma Elias Magnus Fries

LotunL inGpllubph wipgwée

Bacteria, Gammaproreobacteria, Pseudomonadota, Xanthomonadales, Xanthomonadaceae,

Xylella, Xylella fastidiosa Wells et al.

Lokunt thpthpwldwil Bacteria, Pseudomonadota,
pwngytin Zymomonas Kluyver and van Niel
Pinpnq Gnyweh uwywynipnLu

SEpunwynp wwnnwgtbg

Ntnakunt Y G
n L Ywiwg (yh Mpyzus persicae Sulz.

Alphaproteobacteria,

Sphingomonadales, Zymomonadaceae,

Animalia, Arthropoda, Insecta, Lepidoptera, Gelechiidae, Anarsia, A. lineatella Zeller

Animalia, Arthropoda, Insecta, Hemiptera, Sternorrhyncha, Aphididae, Myzus or Myzodes,

*Yuwaquyty E hEnhuwyutnph Ynnuhg' puinn www.mycobank.org Yunpgwpwlntejwl:

Wdpnnonyhtu upwyywé dwnh Jun ntnuwyniu Ghwuqu-
Jnpuwdp wywjdwuwynpyws' Lpkune inGpllutph wypqwéep
wlyjwunwd BU bwle «nuyt Jwhy» (. Quwwnpwu, 4. UJwg-
jwl, 2022, www.sacvalleyorchards.com):

2022 . hnywntdpGph wnwghu tnwulopjwynd gnwugywé
hhywunniejniluGpp UEpYwjwgywd GU wnynLuwy 1-nLd:

QnLwpw unpinh dwnbph ypw Ynphquynpubph swynwnytu
péwynpnipjwl  hwjnbwpbpdwl  hwewhiwywuntpiniup
Jwaquty £ 76, huy qupgugdwl wuwnhéwup® 29,4 %: Qn-
Ungh hwjnbwptpdwl hwwhiwywunipintup tnwwnwuyby
E 7,1-8,5, qupgwgdwl wuwnhéwup® 2,6-3,7 % uwhdwU-
ubpnud: MEUWW unpwnh Ypw Lpkune inkplllph wypywés-
ph hwjnlwptpdwl hwiwhpiwywunieintup Ywaqut) £ 18,6,
qungwgUwl wuwinhdwup' 15,7 %: Lptunt Lnpwl unpwnh
6wnbph ypw nplk hhjwunnepiniu sh bywunyby:

Swny EUptGL, np UptUnL inGplllGph wynqwée W thpthpwudwu
pwngytn hhdwunntejntulbpp Iwjwutnwund hwjnuwptn-
yb[ BU wnwehU wuqud:

2021-2022 pp. hGunwgnunientUutph pupwgenid LpGuNL
wjgnid gpwugywéd Juwuwlwp opqwuhquutpp UEpywjwag-
Jwé 6U wnyntuwy 2-nLu:

Lptunt wjgnud Ujwwndtp U Lwle 26punwynn wyunnwgbgh
(Anarsia lineatella Zeller (Lepidoptera: Gelechiidae))
Unnuhg Juwuywd phdtp, nenédbunt ywuws (Uhtnd (Myzus
persicae (Sulzer) (Hemiptera: Aphididae)) puwytgywé
intbplltp: 2022 . gnungh whunwlpwuutpny LpEunt dw-
ntnh Uunwutpp Bupwnyyt| GU jwpnpwwnnp thnpdwelunte-

Jwl: 36inwgnunywd Lunubph puh W wpdwwnubph yenlh

Jpw wnyw Gu Gn&) thindwl, gndngh, UEYpngh whunwpwu-

utp, huy wpdwwlbph ypw' Uwl ubywdwpduh hhdbp

Y. 6): Lwpnpwwnnp thnpdwgeulntejwl wpnjntugltpp ukp-

Jujwgywé BU wnjntuwy 3-ned.

o Arthrinium sp./Apiospora sp. dhinnwwpengbl nbuwy-
utpu wnwewgund BU UpGunL wnbplUGph wunpwihu
huunhputip W uGypnq:

Ungneuwly 3. Upbunt UdnuGph  (wpnpwwnnp  thnpéw-
pUUNLRJwWU wpnnLtuplubpp*

dhnnywpngbl’ qwi':l:'{lul{‘w 5 Ng whunwshu
pnLuwjunwdhu ubytn Hjniomégn ulytip
Arthrinium sp./
Apiospora sp. Uh Uhgnily
Fusarium acuminatum Clonostachys rosea,
Lachancea
Fusarium incarnatum- :bbrlu-g quebecensis,
equiseti species complex neh Mucor
hjnLujwép .o .
F . circinelloides,
usarium oxysporum O . 5
. Pichia kudriavzevii,
species complex
Torulaspora sp.
Valsa sordida futdny
(Cytospora wwunywéd
chrysosperma) ytnl

*Ywaquyby £ hEnhuwyutph Ynnuhg:
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* Fusarium acuminatum. upnn £ wnwewgUb] hungbp
pUh, GjnLntiph ypu:

» Fusarium incarnatum-equiseti. nnn2 nwnpuwwnGuwyutn
wnwywguntd GU UpEUNL ywnntnutph thunned:

» Fusarium oxysporum. npn2 wnwpwwnbuwyubn Ywnpnn
GU wnwpwqgut] UpEunt wpdwwnutph W wpdwwnwyghyh
thinntd:

« Valsa sordida (Cytospora chrysosperma). unynpwpwn
wnwywgund £ pwpnnt ghnnuwnpng, hugh hGwnlwu-
eny nhnynd £ pwpnhutph thngp tnpwdwaény §jnLnt-
nh W pubph gnpwgnd, huy 2w qqujntl pniuwyutinh
nGwentd® Junpwylwu wwhhg 2-5 wnwph wug Jwnpnn
E Jwhwuw] wdpnne Swnp: Ipwunniejwl hGnlwu-
pny wnwewuntd U uEYpnuinhy pétn, nhinynud Bu Yytn-
Wh gnppwgnud W 26pinwynpned: UJGLH pwpwy §jnintpp
hwawfu gnpwuncd EU wnwlg whunwlpwultnh: YEnlp
ywpnn £ Jgwlw| jwd unwlw| Unfupwaniu, Yupdpw-
2wquwlwywagnyu ywu nbnuwyniu Gpwlg:

hUs yGpwpbpnud £ ng pniuwhunwéhu uuyGphu, www gn-
JnLpintU ¢ntuh nplk wwwigniyg, np Lachancea quebecensis,
Pichia kudriavzevii W Torulaspora sp. uuytpp pnLuwpu-
nwdhu wagnbgniejntu BU gnpénud Prunus gbinh wunnw-
wnnitubph ypw: Uwlwju nphwup pninpu £ wnwuduwgyt) W
Uniuwywluwgyt) Bu gndngh Lpwuutpny LpGUnL pubph/gjnt-
n&ph hwunyjwdubphg:

Wjuwhuny® gndngny whunnwhwnpywé Lptunt puhg W §jnt-
ntphg (wpnpwwnnp wwjdwulbpnd - wnwUdlwgyb) no
Unyuwywuwgyty £ Ascomycota dhinwdh Euascomycetes
nwuhU wwwnywunn ShinnwwpngbU Uty (Arthrinium sp./
Apiospora sp.), Ascomycota dhinLdh Sordariomycetes nw-
uhU wwwnywlunn ¢npu, wyn pYnd” Fusarium gtnhu wwun-
ywunn btpte (Fusarium acuminatum, F. incarnatum-
equiseti species complex, F. oxysporum species complex),
Valsa gbnhu wwwnywunn Uty (Valsa sordida (Cytospora
chrysosperma)), huswbu Uwl Ascomycota dhintuh
Saccharomycetes nwuhU wwwywunn ng Shunnwwpen-
qbU Gnynt (Lachancea quebecensis, Pichia kudriavzevii),
Ascomycota hindh Sordariomycetes nwuhU wwnywlnn
ns Shinnwwpengbu Uty (Clonostachys rosea), Zygomycota
dhindh Zygomycetes nwuhu wwwnlwunn ng Shinnwwen-
qbUu UGy (Mucor circinelloides) uujwwntuwly:

GqpwlwgnLpntlu

2021 W 2022 pr. hGnwgnuniejntlutph pupwgenid UG-
Unt wjgnid hwjinuwptnpdt) U thpthpwudwu pwngytn, UG-
UnL wnbpluGph wipdwée, Ynphquynp dwnwwnbuwyutnh
Swynwnytbl pdwynnpniejnil, gnung, pinnng hhywunniejnLu-
utbpp, hugwbu bwl 2Epnwynp wnnwgbg, nkndtunt Yuliwg
lUhé yuwuwwnniutpn:

Lotunt hGwwgnundwé GpGp unpunbphg Gnuwpw unpunp
6wnbpp Jwpwyywé Bu Gnbl ynphquiynpubph dwynwnytu

péwynpniintl L gndng, MEUww unpwnh dwnbpp' gndng,
UpBUnL inGpllUEph wypdwée, pinpng hhjwunniejnlulGpny:
LnpwU unpunh dwntph ypw nplt hhwunniejniu gh hwjn-
Lwpbnyb:

QnLwpw unpunh Swnbph wnwyb] pwnén Juwpwyywonie-
Jntu Ynphquynputiph dwynwnytlu pdwynpnipjwdp gnwlg-
Jb| £ 2022 . hnywnbdptphu: Ipdwlnniejwl hwjnuwptp-
Jwl hwwhiwywunieintp Yuqut] £ 76, huy qupqugdwl
wuwmnhdwlp' 29,4 %:

Lotunt MEUnw unpunp nhdwgynit £ YynphqudnpuGph 6w-
Ynwnytlu péwynpniejwl Lywwndwdp, huy Sntwpw unpup’
UWtunL nGpllubph wypdwép hhjwunnipjwu Uywwndwdp:
MEUw unpunh dwnbkpp Sntwpw unpunh dwntph hwubdw-
wnnLejwup hwgywnby U Juwpwyytp gndngny (hwdwww-
nwuhiwlwpwnp 7,1 W 2,6 %, 8,5 W 3,7 %): LatunL Lnpwl
unpwinh dwnbpp yGgbwnwghwih nne pupwgentd nplt hp-
Juunnrejwdp s&U Juwpwyyty:

Lotunt inbpllutph wynqwée W thpthpwudwlu pwngytin hh-
Jwunntejntbutpp Iwjwunnwuncd hwjnwptbpdt) GU wnw-
9ohUu wuquu:

Qndngny Jwpwyywsd LpEunL dwnbkph (wpnpwwnnp hGunw-
gnuntpjwl pupwgenid Uunputnhg wnwlduwgyt) W unyy-
Uwywuwagdt| 6U Arthrinium sp./Apiospora sp., Fusarium
acuminatum, F. Incarnatum-equiseti, F. oxysporum i
Valsa sordida (Cytospora chrysosperma) pnLuwpuinwéhu,
hUswbu Uwl Clonostachys rosea, Lachancea quebecensis,
Mucor circinelloides, Pichia kudriavzevii It Torulaspora
sp. ng whuinwdéhu ulywuinBuwyutnn:

LoGUnL MEUw unpuinh wntph pinpngh nGd Rexolin Q40
nbnplewghb uuntgdwu wwpwpuwujnieny Ypyuwyh upuyne-
dp (15 on punuhgnudny, 1 g/ dwhuuh Unpuny) wwwhnyby £
100 % YGUuwpwluwywl wpnntbwyGunnie)nil:

Qpulywuncpjnlu

1. Quwunpuwu U, Ujwguwu Q. Munnwhwwnwuwnnuinne
Bwywpniubph uGpdGph W wnuywujnieh thnpdnpn2dwu
wnwUdUwhwwnynepintbutpp nuywpwuncd. - Gp., 2022.
- 289 ky:

2. OemeHtbeBa M.UA. ®dutonatonorus. - M.: Arponpom,
1985. - C. 323-326.

3. [Hob6pospakoBa T.J1. CenbCKOXO3SMCTBEHHAsA UTO-
natonorusa. - J1.: Konoc, JleHnHrpagckoe otgeneHue,
1974. - C. 251-255.

4. https://www.medicalnewstoday.com/articles/323042#six-
most-healthful-nuts. Six Most Healthful Nuts (nhundt £
10.04.2023 p.).

5. https://scienceagri.com/10-worlds-biggest-almond-
producers/. 10 Worlds Biggest Almond Producers
(nhwyb) £* 20.02 2023 .).
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6. https://studfile.net/preview/1838822/page:5/. MeToapl
yyeTa 6onesHeln NNogoBo-AroaHbIX KynbTyp (nhunyt| B
22.02 2023 p.).

7. https://blog.praxilabs.com/2022/08/24/7-different-
dna-extraction-methods/. 7 Different DNA Extraction
Methods (nhuiyb £ 22.02 2023 jg.).

8. http://old.minagro.am/2014/08/. Unphqwinp wunnw-
nGuwyutph hhdbwywu hhjwunnipyntuutpp (nhundgy
£ 18.10.2022 jg.).

9. ttps://thealmonddoctor.com/foamy-canker-in-almond/.
Foamy Canker in Almond (nhunyt E* 30.06.2022 p.).

10. https://www.mycobank.org. MYCOBANK Database

11.https://web.extension.illinois.edu/focus/index.
cfm?problem=chlorosis. lllinois Extension. Plants
(nhwnyt £ 20.03.2022 ).

12. https://kosagro.kz/reksolin-q40. MuHepanbHble yno6-
peHusi n nectuumabl. PekconuH Q40 (nhwyb) E
20.07.2023 p.).

13. https://www.sacvalleyorchards.com/almonds/foliar-
diseases/almond-leaf-scorch/.  Sacramento  Valley
Orchard Source. Almond Leaf Scorch (nhwuyb E'
20.09.2022 g.).

14 https://vegnt.com/foods/nuts almonds.html. Food info:
Nutrients in 100 grams of Almonds. Nuts, almonds

(nhwinyt £ 30.09.2022 p.). (Prunus dulcis) (nhwinyb E* 20.09.2023 p.).

Bone3Hn muHpans B ycnoBusx oowmHbl Epangawart ApmaBupckon obnactu PA

I.B. ABarsiH
HayuoHarnbHbIl agpapHbIl yHUgepcumem ApMeHuu

B.I'. CaaksiH
WHOusudyarnbHbIl npednpuHuMameris

KnioueBble cnoBa: 20MM03, Obipyamas NMHUCMOCMb KOCMOYKO8bIX, MUHOA b, 0XK0& IUCMbES, NeHo06pa3HbiIl pak,
X/10p03

AHHoOTauwmsa. Bycnosusax obwmHbl EpaHpaiwuar PA B 2021-2022 rr. 6b1nm M3yyYeHbl BUOOBOM COCTaB 6onesHen MuHaans
N 3apaXeHHOCTb pasnu4Hbix copToB. [lepeBbs copTa [yapa Obliv 3apakeHbl Ablp4aTon MATHUCTOCTbIO KOCTOYKOBBIX,
rOMMO30M ¥ NEHOO6Pa3HbLIM pakoM, MUHAAnMb copTa lNeHTa — roMMO30M, OXKOroM NUCTLEB, MEHOOOPA3HBLIM PAKOM, XITOPO30M,
a Ha pepeBbsx copTa JlopaH 6onesHen He obOHapyxeHo. 3aboneBaHns OXOr NMCTLEB M MEHOOOPas3HbIN pak MUHAAnNs B
ApmeHun Gbinn 3aperncTpmpoBaHbl Bnepsble. M3 3apaxeHHbIX roMMO30M 06pa3uoB Obin BbiaeneH n naeHTuduumposaH
pagn duTonatorenHbix (Arthrinium sp./Apiospora sp., Fusarium acuminatum, F. Incarnatum-equiseti, F. oxysporum,
Valsa sordida) v HenatorenHbix (Clonostachys rosea, Lachancea quebecensis, Mucor circinelloides, Pichia kudriavzevii,
Torulaspora sp.) rpn6os.

Almond Diseases in Conditions of Yervandashat Community of Armavir Marz
in the Republic of Armenia

G.V. Avagyan
Armenian National Agrarian University

V.G. Sahakyan
Private Entrepreneur

Keywords: almond, almond leaf scorch, chlorosis, foamy canker, gummosis, shot hole disease

Abstract. Asapartoftheresearch, the species composition of almond diseases, as well as the susceptibility of different
almond varieties, was studied. The following diseases and pests were detected at Armavir Marz: shot hole disease, almond
leaf scorch, foamy canker, chlorosis, gummosis, peach twig borer, and green peach aphid. Trees of the Guara variety were
infected with shot hole and gummosis, Penta - with gummosis, leaf scorch, and chlorosis. Diseases were not detected in
trees of the Lauranne variety. Almond leaf scorch (Xylella fastidiosa Wells et al.) and foamy canker (Zymomonas Kluyver
and van Niel) diseases were recorded in Armenia for the first time. Plant pathogenic fungi Arthrinium sp./Apiospora
sp., Fusarium acuminatum, F. Incarnatum-equiseti, F. oxysporum, Valsa sordida (Cytospora chrysosperma), as well
as non-pathogenic fungi Clonostachys rosea, Lachancea quebecensis, Mucor circinelloides, Pichia kudriavzevii and
Torulaspora sp. have been isolated and identified from almond branches and trunks infected with gummosis.

Lunntuyty £ 04.07.2023 pa.
Qnufunuyby £ 31.08.2023 .
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Pwlwih pwnkp'
puwlinGphwlywl b phdhwluwl
UpswitnwuwwulGn,

Guinuwdph intlwnpbutn,
bunwdph gtg,
YELluwpwlwlwl
wpryntuwdGunnepyncl,
Yhowlhwanwlwl gnigulipplbn

uvonouahphr

2020-2022 pp. Updwyhph Jwnpgh Lniywphl hwdwjuph Ywnwdph nuywpy-
uGpnud gpwugyt) £ uwnwdph gbgnd pwnép puwytgywoénieinit: @npdwnydwd
Bt nGuwyh ntnwywu pwywntphwywl dhpwnwuwwl ynipinnepwih hnneyutnp,
wnwUdht L  GBupwdwhwgnt puwnnienilltpnd  gniquiygywd  Yhpwndwu
nGwencd, $hinndwgh I-1II hwuwyh ppenipubph nGd wwjewnnd gnigupbpty
GU wnlwnpwiht |Gwhnnghn swihwudnwiht pwynEphwywl wwnpwuwnntyhu
hwdwpdte YtLuwpwlwywl pwpép wpnntuwyGunnce)nil:

Lwnwdph gtgh epeniputph NG wwipwnpnd  wnwewpyynid £ wnwldhu
Uhpwnt 300 Jju uwynp/dp mhnpny pwywntGphwlwl Ynipinnipwihu henncyutn,
hwdwygywsd® 150 Uit uwynp/dp nhunpny pwynbppwywl W phdhwywl Yuihwun
Uhpwuinwuwwulbph Gupwdwhwgnt funnienlulGn:

Lwhiwpwl

Uwhwwywainthu Ywnwdpp (Brassica capitata) nwuynid
E Ywplnp pwlpwpwpnunwlwiht wnpdbewdnnp  dwyw-
pnjutnph 2wpghU. hwpnwuin £ wéhuwentpnd, uwhwnwynig-
utpny, hwupwjhu wntpny W yhwnwdhuutnnd: WUpdwdhph
dwpgnd  Ywnwdph wnbywpluGpht wdtlu wwph qquwih
JUwu E hwugunwd yunwdph gbgp, hugh hGnbwupny Ujw-
gnd £ pGppwwndnieiniup, hgunwd £ pipgh npwyp: Spptdu,
Lpwlwywih Juwund wwjdwuwdnpjwsd, wnwowunid £
wnuywpyubpnd Jyepwuwshjwynpdwl wuhpwdbunnieiniu
(U.U. UJwagjwl, 2012):

LYwnuwdph nGpllwytn yuwuwwnnubph nbd wwjpwn shpw-
Jwlwgubnt nEwentd wywpntuh npwhwu W Junwhwu
unpintph wnwytiwagnyu pbpph Ynpniunp Iwjwunwuncd

dhghup Ywagunwd £ hwdwwwwnwuhiwlwpwn 52 W 80 %
(C.E. CadbapsH, 1968):

ehdhwywtu  Jhpwinwuwwultbpnp  prEL  YEUuwpwlnptu
pwpépwpnyniuwybn Bu (3.L. @EpEUGqwU, 3.0 Iwnnipe-
jntujwl, 2013, 3.L. @EpGUGqwUu W niph)., 2014), wjunLw-
dtbwjuhy, dwhwptp wanbgnieiniu GU gnpénud ogunwywn
Eunndndwniuwih Jpw, Uwwuwnnwd U huuBlyunhghnutph
LUywundwdp Juwuwywn vhpwwnubph Yuynu inGnwipudptph
dlwynpdwp, npnpwyh Junwug B Uepywjwguncd dwpnnt,
tnwpwnntl yEunwuputph W pnyubph hwdwn (A.P. Mec-
ponsH, 2011): Nuwnh pnyubph wwpnwwlnipjwl huntg-
puwgywséd hwdwywpgnud Uwhiwwwwnyniejntup wipdnwd £
dwpnnt W 2ppwyw dhgwdwiph hwdwp wuyinwug Yebuw-
pwlwywl Gnwuwyny wywjpwnh wydwuu n. UGpnpdwun:
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Uhpwunwuwwl Jwuptwpwlwywl  wywwnpwuwnntyutphg
Uwhupunptth BU pnepGnwghbu - Jwpduhyubp  upupbgnn
Bacillus thuringiensis (Bf) nGuwyh Uhgwinwuwwl pwlynt-
nhwutpp, npnue twnpwwntuwy Uhpwwnubph nGU npultnpncd
GU YELuwpwlwywl pwpép wprnyniuwybunnie)niu W uwp-
wnwnwhhghBUhYy wnGuwuyntuhg wuywnwug Bu (H.A. Ca-
paHueBa, W.HO. Bobpewosa, 2006, A.P. MecponsiH, 2011,
W.U. Ujwagul, 2012):

fuunhp E npdG) (wpnpwwnnp W nwpunwihu ywdwuuGpned
(ounn pwdljwywihu W wpunwnpwywl thnpdbph) npn2tg
Jdtp Yynnuhg Jwuptwpwlwywl Gnwlwyny YEuuwgtungh
wnwudhU wnwnppbphg wnwuduwgwd Bt nbuwyh nbnw-
Jwlu pwywntphwywl vhpwnwuwwuutph Yeluwpwlwywu

wnnntbwyGunnieintup Ywnwdph gbigh ppenhLpUGph nGu:

UgnUwl uwBlyunpp yGppuwywl npnbintg hGnn wnwyby
wpryntbwydbun inbnwywu  Jhpwinwuwwultbnp Ywpnn Gu
Rwjwuwnwunwd Yhpwndbl npwtu pwynbphwywl  wwwn-
nwuwnnLyutph pnnwinyuwu hhdge:

Ujnipp W GpnnutGpp

Lwpnpwwnnp W nwunwjht wwjdwulutnnud ghinwthnpétnu
hpwywuwgyt| U 2020-2022 pywywllbphU: Lwpnpwwnnp
hGunwgnunie)nltlubpp wwwnyt, Gu 2020, pwdljwyw-
Jhu W wpunwnpwywl thnpdbpp' hwdwwwnwupuwlwpwp
2021 (Jwhuh 11) W 2022 (Jwjhuh 17) pwywuutphu WUp-
Jdwyhph Jwpgh Lnywhtu hwdwjupnid dwyynn ginihu
Ywauwynpnn junwdph wnuywnpyuGpned:

Npwtu hGnwagnuinipjwl Yne G puwnpdt |Bwhnnghn
wnlwnpwiht pwyntphwywl wywwnpwuwnnyp (MW 3000
UU /g wywwnpwunniywihu thnpned) (NY), Yuihwun phudhw-
Jwu wwwpwuwnnyp (48 % hlY) (Atpdwlhw), dubnwihu
EnUnwswithh (Operophtera brumata L.), |GnuwjhU onw-
wynp dbwnwpuwagnnsh (Malacosoma parallela Stgr.) W
fubdnptunt gbgh (Malacosoma parallela Stgr.) puwywl
dwhny Jwhwgwé ppeniputphg dwuptwpwuwywlu Gnw-
lwyny Jtp Ynnuhg wnwlduwgywéd uwnp-pnptnwihl
pwnwnpwdwubp uhuptgnn Btrsw-12, Btrsw-17 W Btrsp-33
Uhpwinwuwwl 2unwduGph hhdwU ypw wnwudhu (wlgwn)
pnnwnyywsd Yniinnepwihu henniyubnp:

Rwjwuwnwunwd enywnpyned £ Upqwéd wwnpwunncyutpp
oqunwgnnédtl $hinndwagbph nbd (www.snund.am): IGwnw-
gnunLpjwl BU Bupwpyyt) bwl ywnwdph gtgh (Plutella
maculipennis Curt.) I-1Il hwuwyh ppenpltnp W uwhunw-
ywanthu junwdph Junwhwu bnUw unpunp:

Unwudéhu L hwdwygywé Yhpwndwdp pwynGphwywu Up-
swiinwuwwuubph  Yeluwpwlwlwl  wpnntuwyGunncene-
Up npnyt| £ Uppnuinh pwlwélny (A.P. MecponsH, 2011,
W.U. Ujwagul, 2012):

UncinnLpwihu hennlyubphg jnupwpwlgnipnid YEuuntuwy
uwynputiph pwuwyp (nhwnn) Yuqut) £ 300 Jiu uwynp/dy: 3w-
dwygytby U ynpinnipwghu hennyh W phvhwywl Ywihwun

wwwnpwuwnntyh Jwhwgnt funnipntlutph’ hwdwwwinwu-
fuwlwpwp 2 b 10 wugwd Unupwgnedutbpp:

Npwtu uwnnighs Udne GU punpdb) Ywnwdph gbgny pluw-
Utgyws, pwig ¢ggnnywd, huy npwbiu swthwldniy® (Gujhnn-
ghnh 0,2 %-wung gnwjhl Ywhunyeny gnnywéd Ywnwuph
pniutnp:

Lwpnpwwinp b pwdljwywihtu thnpédbpp yuwnwnybp Bu
3-wywl, wpunwnpwywl thnpdbpp' 5-wywl Ypyunnnep-
jwdp: Lwpnpwwnnp thnpdtph jncpwpwlgnin tnwpptpuyncd
UGpwnyt) £ 30-wywl epenip: Fwdljwywihtu thnpédkph
wnwUudhU wnwppbpwyh hwdwp hwnugywd inulywnyw-
Jhu Jwybpbup Ywqut) £ 80 U?, wphuwwnwupwihu htnniyh
Swhuup® 4 /80 U2, wpunwnpwlwu thnpdbph jnLpwewlgnin
wnwppbpwyh nuywpywihu Jwytpbup® 0,1 hw: “Ywpwnw-
JhU wwydwlutpnud gnnnudutpp Yuwnwndtp 5 RTR MAX
dwyuhzh 2wndhgwihl upuyhgny: Whuwwnwlipwihl htnntyh
Swhuup wqut) £ 500 /hw:

Ywnwdph wnuywpyutGpnwd  thnpduwywl  nwppGpwyutnp
nGnwpwhuyt) U nwunndhqughwjh uygpniupny:

Qhwnwthnpébph  wpnynituplubpp Bupwpyyty Gu  yhow-
Jwgpwywl JGppnonigyjwt (AP MecponsH, 2011,
W.U. Ujwagjwu, 2012):

Uwhwguwd ppreniputnh dwpdhuuGpnd Bt inGuwyh pwyunt-
nhwywlu Jhgwinwuwwulbph wnywjnipintup pwgwhwjun-
y&| E MEinphh pwubpnd wywpniuwyynn duwwbuinnuwihu
wawp (UNUY) ulunwuhpwywipnid® Unupwgdwl Gnwliw-
Uny (W.3. @ngntbjwl W niphp., 2014): Lwhupwlu Jwupkw-
pwlwywl hGwnwgnunnipntlutpp’ Jwhwgwé epenipubph
dwnuhuutpp (npn2 fudpwpwuwy) dwupwagyt) Bu hwhutw-
wuwjw uwunnud W Unupwgyt) Jwuptwagbpd gpny: Bt k-
uwyh wnwudlwgywsd pwynbphwywl qunnie unwlw-
1Nt hwdwn UMW ubunwdhgwywjpned Yuwnwnybl £ gulpu
10 hwg. wugqwd Unupwgywé gpwhu Ywhunteny:

Uhgwinwuwwl pwywntphuwtph Jtgbuwnhy - pehglitinp,
pjnLpGnwiht Jdwpduhyubpp W uwnpubpp UGpYYLL Bu puwn
uwhdwudwd Jbennh (M.M. MeaHos, A.B. lN'ykacsiH, 1966):

Upnyniupubpp W yGpnuénipyniup

Lwpnpwwnnp wwjdwlubpnud Ywnwdph gbgh prenLput-
nh nGJd pwywntphwywlu Ynipinnpwihu htnnlyubph inwin-
ptp* 100-600 Uju uwynp/dp funniejncuutph thnpdwpydwdp
wwnqub, E, np wnwyt, wpryntbwydbun £ ujwquagniup
300 J[u uwynp/Jp fuinncejniup: WU nwownwiht wywyJwuut-
pnud Shuiindwgh epenLputph nGd thinpdwnyyby £ hugwtu
wnwUahU, wjuwbu k) Bupwdwhwgnt fuinniejntlutpny hw-
dwlygywé: Pwdljwywiht b wpunwnpwywu thnpdtph tnwp-
pGpwywiht upubdwutpp UepYwjwgywd Bu wnynLuwyubn
1-2-nLU:

Cunn Uwhitwywl hwqwnedwl wpryntupubpht WUpdwyp-
nh Jwngh Lncywhtu hwdwjupnid npwtu pwdljwywihu W
wnunwnpwywu  thnpdwinbnwdwubp puinpwé unwdph
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inuywpyutph hwdwwwwnwupuwlwpwn 29 W 38 %-p puw-
ytgywé Bu Gnkp 2 W wyblh pprenputnpny, hugp hwdwww-
inwupuwut) Edpinndwgh inbinbuwywl Juwuwywpnipjwu
26Uhu (MeToaunyeckune ykasanus, 2011):

Lwpnpwwnnp ghnwthnpdbph wpnjniuputbnny hwuwnwnyby
E, np 300 Uju uwynp/d| hunnipjwdp Yncpinnepwihu hennlyut-
nh hUgwbu wnwudhu, wjuwbu £ puwyntGphwywu W phuhw-
Jwl Jhpwinwuwwllutph' hwdwwwwnwuhuwlwpwp 2 W 10
wluquwu Unupwgnedutiph hwdwygywé Yhpwnnedp Yunwd-
ph gbgh pprenLputnh nGU punhwuncp wndwdp wwywhnyby
E pwpan® 93,3-96,7 % YeUuwpwlwlywl wpnyniuwybunnee-
JnLl; Yeluwpwlwywl pwnan wpnniuwyGunnceiniu (92,9-
95,4 %) gnnnidhg 7 op wug gpwugyt) Euwl puwdljwywihu
thnpéGpnd:

Rwpdh wnubind unwgywséd nywubpp' pwynbphwywlu
ynipinnipwghu - henniyubpl wnwluéhu W GupwJdwhwgnt
fuinncnilutpny hwdwygywsé Yhpwnyt) GU ywnwdph gb-

gh -l hwuwyh ppenLputph nGd bwle wpunwnpwywu thnp-
abpnud (UeSwoww| gnnnedubp):

Cuwn wnynuwy 1-hY wnwudhtu W hwdwygywé yhpwndwl
nGwentd Uhpwnwuwwllbnu wpunwnpwywu thnpdtph pu-
rpwgpnid u $hinndwagh ppreniputph ntU gnigwpbptp Gu
Yeluwpwlwywl pwnan wpryntbwyGunnieginil: Quithwudnt-
2wihu |Gwhnnghnh 92,5 % YGuuwpwlwywl wpryniuwyt-
innLRjwl hwdGdwwnnipjwdp wnwldhu pwyntGphwywl Yne-
nnLpwihu hennLyuGph gnnnudhg 7 on wug YEuuwpwuwywl
wnryniuwyGunneentll punhwunp wndwdp tnwwnwudb) £
91,7-93,1 %, hwdwygywé Gupwdwhwgnt funniejntulitpny
Uhpwinwuwwlutbph nbwpencd* 90,7-91,8 %, huly swthwudnt-
2wihu [Gwhnnghnhup Yuaqut, £ 92,5 %: Snndwu 7-pn. op-
Jw hwdtdwwnnipjwdp 3-nn W 5-nn optphu YeLuwpwuw-
Jwl wpnntbwyBunniejwl gnigwuhubpp hwdtdwnwpwp
qwén BU bnbl, hugp, punn Gplenyeht, wwjdwlwynpywd
pwywntphwywl Jhpwinwuwwultph wgndwl uGhuwuhquh
wnwUduwhwwnynipjwdp:

Unyneuwy 1. Unwudht W hwdwygwé yhpwndwdp vhpwinwuwwllbph YELuuwpwlwlwl wprynibwyGunnieintup unwdph
gbgh Il hwuwyh pprenputph nGU wwjpwnnd (wnpnwnpwywl thnpékn, 2022 p.)*

Unrpunnpwhu htnnlyh Lwpubwywlu hwdwpyny

YELuwpwlwywl wpynitbwyGwnientlu

Swinpbpuilibn e I puw huwqwndwl optnh, %
funipjnLultpp nwpptpwyned, hwwn 3 5 7
Btrs-12 300 58 68,0 91,4 93,1
Btrsi-17 300 60 76,7 81,7 91,7
Btrs-33 300 50 74,0 86,0 92,0
Btrsy-12 + Juihwun 150 + 0,033 54 64,8 778 90,7
Btrsy-17 + Ywihwun 150 + 0,033 49 714 83,7 91,8
Btrs-33 +4wihwun 150 + 0,033 51 63,2 84,2 91,2
LGwhnnghn (swthwudne) 0,2 53 73,6 83,0 925

Unynruwly 2. Ywnwdph gbgh -l hwuwyh Jwhwgwé ppreniputph dhghu pwbwyh yhdwywagpwywl gnigwlhpubpp gnnnt-
Uhg 10 op wug (wpinwnpwywl thnpakp, 2022 E.)*

uplunnnLpjnLLLGRNLY Jhtwlwgpwlwl gngwhubp UTjnthhmh
Swppbpwlutp Uwhwgwé pppnipltph  pwnwinwuwght  wwwnwldwl — dpghl thnpéh hwz‘ﬁfﬁ’ﬁﬁ'whmu

Uhghl pwlwyp, hwwn 2tnnudp gnpéwlhgp, %  upwp  upuwip,% gniguiihp
Btrsi-12 10,8 1,166 10,80 0,521 48 1,444
Btrs-17 11,0 0,632 5,0/ 0,283 2,6 2,449
Btrsi-33 9,2 0,980 10,65 0,438 4,8 0,973
Btrsi-12 + Juihwun 98 1,166 11,90 0,521 5,1 0
Btrsu-17 + Yuihwun 9,0 1,200 12,17 0,490 5.4 1,206
Btren-33 +Ywihwyun 10,4 0,490 4,71 0,219 2,1 1,171
Ltwhnnghn (swthwiiunty) 98 0,748 7,63 0,375 34

bwlunpnipnLl. suhwldnipwihl (Guyhnnghnh «-» gniguwppp Ubpwndwé E UnyninGUinh tupan-h hupdunpluyhl pwliwdlinid, Poos U n=5
nbuenid Uuyntn&Uunp bupap-h wiyneuwluyhl gneghsn Yuqdnid £ 2,57 1:

*Ywquytl £ hEnhuwyubph Ynnuhag:
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Qwunywlpwywu E, np dwhwgwé pprenputpp swhtpny
thnppwgbp Gu W gnppwgb: Ypwug JwpdhuutGph (wpnpw-
nnp hGnwgnunniejwdp hwuwnwinyt) £, np gbgh Jwnduh
pwipwjJwsd hjnujwséplbpp wwpnibwyb) U Uhgwiinwu-
wwl uwynp-pjnLpGnwhtu pwnwnpwdwubp, hugp Lpwlwyned
E, np $hnndwagh ppeniputph Jwhwgwénipntup thnp-
dwpyywé dhpwinwuwwulubph wanbgniejwl wpnyniug t:

Unjnruwy 2-nud UepYuwjwgywsd tnnwnwudwu gnpdwlygh W
thnpéh upuwih gnigwlhpubph'  hwdwwwnwuhiwlwpwn
4,71-12,17 L 2,1-5,4 % uwhJdwulutpnid tnwwnwuncdp thwu-
wnnwd £, np ghinnwthnpétnph wpnynlupUtpp uinnyg Gu:

Poos W n=5 nGwpnd UnjntnbUnh fupun-h hwpqwpyuwihu
gnigwuhuGpp  thnpdwpyywé nwpptpwyutpnud punhw-
Uncp wndwdp lnwwnwlyned U 0-2,449 uwhdwuncd W thnpp
GU UnjnLnBUinh fupuun-h wngnruwyuwihu 2,57 1 gnighghg, hu-
¢0 thwuwnnid £, np thnpdUwlwl (wnwudht b hwdwygywsé
Uhpwndwl) W swihwldnwiht nmwppGpwyubpnud gpwug-
Jwé Yeuuwpwuwywl wpnnibwytGunniejwl gnigwlhutph
Uhgle gnjnLeinLl gntuh hwywuwnh tnwppGpnieincu:

GqpwlwgnrpjnLu

LUwnwdph gtigh RpenpUEPh nGd wwpwnnd  pwpan
wpnjnitbwyGunipntt G wwwhnynud  YGuuwgtbungh
wnwudhlu wnwpptphg Jb6p  Y4nnuhg  Jwuptwpwlwywlu
Gnwlwyny wnwldlwgywé Bt nbuwyh pwynbphwywlu
Uhpwiinwuwwuutpp:

Qhunwthnpétpnud epenputph Jwhwgwénipnluu wnwl-
46hu W hwdwygywé Yhpwndwdp Bt tnGuwyh Yncpinnepwihu
hGnnLyutph wanbgniejwl wpnniug E:

Jhowywgpwywu yGnneéniejwdp hhduwydnpdb £, np gh-
wnwthnpétph wpnynitupUtGpp uwinnyg Gu:

Lwnwdph gtgh EpeNLpUEnh NnEU wwjpwnnid wnwwnyynid
E wnwUéhu Yhpwnb] dwhwgnt funnuejwdp’ 300 Uiu uwynp/d;
inhwnpny pwynBnphwywl Ynepinncpwhu hEnnyutn, hwdwyg-
Jwd' 150 Ufu uynp/dp inhinpny pwyintphwywl W phuhwywu
Ywihwun (0,033 %-wung gnwjhu Ywhune) Uhpwinwuwwlut-
nh Gupwdwhwgnt funnientultp:

Qpulywuncpjnlu

1. Wwguwu UWU. Ywnwdph wbGplwytp qrhuwdnn
Juwuwwnubph  nGd  Eyninghwywl  uygpniupny

wwjewnh Wuwynd Lnnnt dwpgh  wwjdwuuGpned:
UwnGUwrfunu. ... Y&uu. ghwn. pEYU. - Bn., 2012. - 37 Ey:

2. f@tndGgwu 3.L., Iwpniejntbjwl 3.0 Lnpwagniu
dhpwunwuwwulGph  thnpéwpydwl  wpnyntuplubpp
nwldtunt undnpwywl wnbplewyhyh (Psylla piri L.)
nGd Upwpwwjwl hwppwywnph  wwpdwuuGpnd  //
Ugnnghwntp)niu. - Gn., 2013. - N 3-4. - Ep 20:

3. fetplUtguu 3L, Uwpguwu U.U., Ywnpwwbunuwu Q.U.
Uhswinwuwwllbph  wnwudhu U hunGgpwgdwl
Gnwuwyny thnpdwnyndp wpllbywlu wwnnwytph nbu
Upwpwuwnjwl hwppwdwiph nGndtunt wjghutpnd //
Ugnnghwntp)niu. - Gnp., 2014.-N 11-12. - E9 576-579:

4. @ngnijwt U3, dwlnuywl 3.3., Pwgnyuwu bh.L,,
Uwnqunuwu W.U., Mnwyny 3nL.Q. Uwuptwpwlwywu
lwpnpwwninn - w2huwnwUpltn:  NuntdbwdGrnnwywu
adbnuwny. - bn.: 6M3, 2014. - 314 Ey:

5. UeaHoB .M., lNykacsH A.B. Okpacka kpuctannos wu
BereTaTyBHbIX KNETOK 3HTOMOMNATOreHHbIX Gaktepuii //
Mwkpobuonorus. - 1966. - Bein. 1. - C. 179-180.

6. MecponaH A.P. Bnusvue BTB n nenupoumpa Ha
MUKPOPSIOPY U (PEPMEHTaTMBHYKD  aKTUBHOCTb
06neceHHbIX TUMUYHBIX 4YepHO3eMoB. ABTOped. ....
avcce. kaHg. von. Hayk. - Ep., 2011. - 24 c.

7. MeTtoguyeckme ykasaHusl. OKOHOMMUYECKME MOpOru
BPEOOHOCHOCTM HAaCeKOMbIX U COPHbIX pacTeHui
no AaucuunnuHe “Xummyeckue cpeacTea  3alMThbl
pactenui”. - Cl6, 2011. - C. 15.

8. CapaHueBa H.A., Bobpewosa W.HO. Buonpenaparthbl
NPOTMB KONOpPaACKoro >yka // 3awuTta 1M KapaHTuH
pacTteHuit. - M., 2006. - N 7. - C. 27-28.

9. CadapsiH C.E. BpegHas chayHa kanyctbl B ApMeHun
n Ouonornyeckne OCHOBbI pa3paboTkm mMep 6GopbObI.
ABTOped. ... AMCC. KaHA. c-X HayK. - Ep., 1968. - 30 c.

10. https://snund.am/hy/page/permitted-chemical-and-
biological-plant-protection-products/128. PnLjutph
wwunwwuntpjwl  phdhwywu W YEuuwpwlwywu
pnywwnpdwsd uhgngubn. wujwlwgwuy Iwjwutwuh
SwlpwwbwnnLenluntd oquwagnnduwlu hwdwn

rALWPYwS wiunhghnutnh W wapnphuhywwnltiph
(nhunyt £ 25.02. 2023 .):
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Pa3spaboTka meponpusaTuil no 6opboe ¢ ryceHMUuaMmm KanycTtHOM MO B YCIIOBUAX
ApmaBupckon obnactu

I.J1. Tepneme3ssH, M.A. CapkucsiH, A.P. ApyTioHsiH, C.M. CapkucsiH
HayyHbil yueHmp oueHKku u aHanusa puckos e obriacmu 6e3onacHocmu nuwesol npodykuyuu

Knio4yeBble cnoBa: 6bakmepuarbHbie U XUMUYecKue UHCeKmMuyudbl, buonoaudeckas aghghekmueHOCMb, KanycmHas
MOJ1b, KaryCmHble Hacaxx0eHusi, cmamucmuyeckue rokasamersnu

AHHoTaumua. B 2020-2022 rr. 6bina oTMeYeHa BbICOKas 3aCerneHHOCTb KanyCTHbIX HacaxAeHu obLmHbl JlykalumH
ApmaBnpcKon 06nact ryceHuuammn kanycTHor momnu. MicnbiTaHHble MecTHble BakTepuarnbHble KynbTyparbHbie XUAKOCTH
LUTaMMOB Bt, NpY UCMOMb30BaHWUM OTAENBbHO 1 B KOMOUHaLMKM ¢ cybrneTanbHbIMU 403aMy MHCEKTULIMAOB, NPOSIBUIM BbICOKYHO
6ronornyeckyto acpdekTmBHOCTb NPoTUB ryceHut putodara I-111 BospacTos, akBUBanNeHTHy0 BO3JENCTBMIO KOMMEPYECKOro
aTanoHHoro 6aktepuansHoro npenapara “fenngouns’.

Mpwm 6opbbe ¢ ryceHnamm kanycTHOM Monv npeanaraeTcs NpUMEHsTL 6akTepuarnbHble KynbTyparbHbIE XUAKOCTU C TUTPOM
300 mrH cnop/mn B OTAENBbHOCTYW, @ TakkKe codeTaHne cybneTanbHbIX KOHLEeHTpauui 6aktepuansHOM XMOKOCTU C TUTPOM
150 MnH cnop/Mn n XxnMMmyeckoro uHcektTuuuaa “Kanvnco”.

Development of Protective Measures against Cabbage Moth Caterpillars in conditions
of Armavir Region

H.L. Terlemezyan, M.A. Sargsyan, H.R. Harutyunyan, S.M. Sargsyan
Scientific Center for Risk Assessment and Analysis in Food Safety Area

Keywords: bacterial and chemical insecticides, biological effectiveness, cabbage moth, cabbage plantations, statistical
indicators

Abstract. Scientific research was conducted from 2020 to 2022 under laboratory conditions and on cabbage
plantations (plot and industrial). It has been confirmed that cabbage plantations in the Lukashin community of the Armavir
region had a high population of cabbage moth caterpillars. Local bacterial cultural liquids of Bacillus thuringiensis species
tested separately and in combination with sublethal doses of insecticides showed high biological effectiveness against
phytophagous caterpillars of ages I-lll, which does not differ significantly from the reference indicator: commercial bacterial
preparation Lepidocide.

According to the results of laboratory examination of the bodies of the deceased larvae, it was found out that the decomposing
body tissues of the pest larvae were filled with insecticidal sporocrystalline components, which confirmed that the death of the
phytophagous larvae is the result of the effect of the tested insecticides. When struggling against cabbage moth caterpillars, it is
proposed to use bacterial culture fluids alone with a lethal dose of 300 million spores/ml and in combinations with their sub-lethal
quantity (titer of 150 million spores/ml) with the chemical insecticide calypso (0.033 % suspension).

Lunniuyty £'01.03.2023 pe.
Qnuipunuyty £ 14.04.2023 pa.
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st1tunkFEe3NtkyL

Pwlwih pwntp'

whuwnnpnpnLd,

pnnegting,
hwdwiswpwlwpwlwlwl pnpw,
20wpwlwlwl pGuntn,

onLu

uvoenouahr

Utp Ynnudhg Ywuwwnygtb) Bu Gplwl pwnwpeh pwthwnnn 2UGph wnwniyw-
ghwynd  ppnigbingh twpwéywédniejwl  hGunwgnunipniuln W yhpwnywé
2twpwlwlwl ptuntph hwdbdwwnwywu yeninudnie)nil:

Ppnigblwutnh B. abortus, B. melitensis, B. suis insuwyubpny wwjdwluwynpywé
ppnigbingh nGwpetpp thwuwnnud Bu, np wuhpwdtn £ hGunwgnunntpnlultn
hpwywluwgut, hwwnjwwtu gninuunbnbuwywu  YEunwuhubph  2ppwlnd
ppnigbingh pwpép  nwpwédywédnieintt gpwugwéd  dwpgbpnud, hugp  hUw-
pwynpniejntt yuw JGpwlwtp W thnthnpunipjwl Gupwpytby ppnigbingh nbd

wwjpwnh nwauwywnnipinclp:

Lwhiwpwl

Ppngtingp Brucellacea punwuhghlt wwwnywunn thngp,
Uhgpgowihl, gnwd pwgwuwywl, dwynijinwwmnhy wbpnp
Unynpwghiubph' Brucella-utph Ynnuhg hwnpnigywé wupnt-
dtih, gnnung hhjwunnipeintt £, npp hhduwywu wntp hwu-
nhuwgnn puywntbwy YEunwlwwnbuwyubph Jdnin wnw-
swgunid £ yhdnwdubp W yGpwpunwnpnnuywu $nuyghwih
huwlgwpnwdutn (Gtowacka, et al., 2018):

Unnnewwwhniejwl hwdwuwnhwihu yuguwyGpwniejwu
(U3Y) nhinwnydwdp ppnigtingp nng whuwphnud gGpwyw
hhduwpiunhp £ WU jwjunptl tnwpwédywéd £ Iwpwywihu
Wdutphywyh, YsUwnpnuwywu Wuhwih, Uhgtpypwényjwu W
Utpéwynp Uplbieh quipgwgnn Gpyputpnud (WHO, 2021):

Shqwlnnipjwl nwpwéddwup Uwwuwnnwd BU YEunwuhuk-
nh wnnnonipjwl Wwhwwudwl Ywunuwywngbph pwgw-

ywnipintlp W ng pnywwnntih wywydwuubpnud hnod Yuwps-
LUwdptpeh quugwéwjhu ognwgnpédnudp (Gtowacka, et
al., 2018, Rubach, et al., 2013):

Ppnigbingh hwnpnigsh 12 nGuwyutpp nwuwywngywé W
fudpwynpqwé U punn UwhupunpGip/hhduwywl  wnhpng'
B. abortus (fungnp tingbpwynn YEunwuhutp), B. ovis (Jwlun
Gnebpwynp Ytunwuhukn), B. melitensis (hhduwywuncd
nghuwnubp W wyétp), B. suis (lunqbp), B. canis (QUwqgh-
utp), B. inopinata (Uwpn), B. neotomae (nwhwunwlw-
JhU wnutwUtp), B. microti (nwpwnwdyutp), B. pinnipedialis
W B. ceti (bnwjhu YwpUwuntuutn), B. vulpis (Yunuhn
wndtulutn), B. papionis (ng dwpnwudwl wphdwwnutn)
(de Figueiredo, et al., 2015, Hull and Schumaker, 2018):

Ywplwuntuutph Jhole wpwynwdp wnbnh £ nluGunwd |np-
dwpwnwleh uhgngny® Jupwyjwd YEunwuhubph wpunw-
quuntyubph (Ywe, 2Uswnwywu W uGnwywlu nnhutph
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wpunwquwnniyutn, Jtg, enwe) htun athdwu wpnyniupnd
(Hensel, et al., 2018): PpngGlwlutph wwppGpwynidp
hphduwywunwd Yuwwnwnynwd E punn 2innwdh nBuwyh, npp
Jwnpnn £ [puG] hwpe W wUhwpp: Cunwuh yGunwuhut-
nh wnwniywghwubpu whunwhwnnn B. abortus, B. suis,
B. melitensis i B. canis ppnigbiwubnp gnnung GU, npnug,
pwgh B. canis-hg, nwuwywngywé Gu npwbu hwpe 2unwu-
utp (Mancilla, 2015):

Sutph Unwn ppnigbingh wnwpwgnudp  wwjdwlwynpywé
tE B. canis-h wuhwpp wntuwyubpny: B. canis-p, npwbu
hwpnigsh wnwudhu nGuwy, wnwehu wuqwd gpwlgyty
E 1966 pwywuhu (Carmichael and Kenney, 1968): 3&-
nwquwjnd wphuwphnd hhjwunnipjwu nGwetn uyutp Gu
gnpwlgyty wnnhdwjhu W Yndtpghnu pUwpnidwpwllbpnud
(Kaden, et al., 2014):

WdtGphywu, Uuhwywt b Udphyjwl pwqdwrehy Gpynutn
nhwnwnpyyntd Bu npwbu Qubph Jdnuin ppnigbingh Uywin-
Jwdp Eunbdhy wnwpwéputbp (Wanke, 2004): Ujn Gpyput-
pnud Qutpp, wnwlg ppnigbingh UJwwndwdp hGwnwgnun-
y6ine, Ywpnn GU wnGnwihnpudt W wwhybp  wnwpptn
JwgwpwuutGpnud, pulwdwywinipjwu JGpgdt, W wwh-
Jb| wubpnud, hush wpnynipnd JGdwunwd £ dwpnywug
2nswunwd ppnigtingh tnwpwédwl  hwjwlwywuntpiniup
(Hensel, et al., 2018):

Swwn Gpypubpnd sh wwhwugynid Uwhupwl  pubwdw-
Jwinitpjwl yGpgubp yGunwuphutphUu ppnigbingh Uywin-
Jwdp wwpunwnhp hGunwgnunt, huswbu bwl 56U gnp-
ond whuinnpnuwt  hwdwwwwnwupuwl  uwlunuwywpgbn
(Simmon and Hoffman, 2016):

Rwny E UG, np wptuwnhned gpwgyt) BU Lwle uGph Jw-
pwydwoénipjwl nbwetn, npnup wwjdwbwdnnpdwsd Bu Bnby
ppnigblwltph hwpe wtGuwyubnny (B. suis, B. melitensis
W B. abortus) (Mor, et al., 2016, Wareth, 2018): Nnpn
Gnypubpnd B. suis-U Euntdhy E Jwjph fungbph wnwnip-
Jwghwubpned: Cun npned” wwwgnigywd £ wyn Gpynputpnud
npwywlu YnnGywghwl Juwjph fungtph W putph, dwulwyn-
pwwbu npunpnncejwl Utp Uepngpwddwd wnwldbjwyubph
dnwn gnwugwé B. suis-h nbwpebph uhgl. (Pedersen, et al.,
2014):

Qwjwuwnwund ppngbinql wnwybp tnwpwéywd gnnung
hhdwunntejntlutphg E. dwpnywug Unin tnwpGywu gnwug-
ynwd £ hhquunnipjwl wybh pwlu 300 nbwe (NCDC):
Qnnwunlnbuwlywl Yeunwuhutph 2pgwuncd ppnigbingp
JGpwhuydned £ pbun-uywlun dninbgdwl hhdwu dpw W
hpwywuwagynid £ vhwju fungnp nt dwup GneGpwynnp Y-
nwuhuGph wnwnrywghwutpnid: Ujnwu YEunwlwwunbuwy-
utpp, wn pYNLU® fungtpp W utpp, Uepwnywé ¢6U wjn Uhgn-
gwnncdutpnd: dbpghu twphubphu ppnigbingh nbwetph
wyblwgnudp thwuwinnd £ wju dwuhl, np hhjwunniejwlu
nwpwélywl uwhdwuwthwydwu bywinwyny wuhpwdtaun
E punwjut] ppnigblwuGph pninp tnnBuwyutnh, huswbu bwl
ppnLgbingh Yujntu hwdwdwnpwywpwlwywl pnew)ntd, np-
wtu hwpnigsh wnpjnip, hwywuwywu pninp YEunwuwwnt-

uwyubph hwjnuwptGpdwl huwpwynpneejnlultpp: ApnLgt-
tngh  hwdwbdwpwywpwuniejwl wdpnnowywl wwwnytbpp
hunwytgutnt, wpryntbwdbn nwqdwywnpnipintt wyt-
Int W UGpnuGnL hwdwnp wuhpwdtywn £ hpwywlwglb) [pw-
gnLghg hGlwagnuntnLutn:

Ppnigtingh hwdwdwpwlwpwlwywl 2npwnid pwihwnnn
2utnph nbipp wwnatiing, ppngbjwlitiph 2pgwliwnynn G-
uwyutGph yGpwpbpjwp npnuyh nwiubn unwuwint hw-
dwp JGp ynnuhg hpwywuwgyt] U Gpllwl pwnweh pw-
thwnnn 2ubph wnwniywghwnd ppnigbingh Uywndwdp
uynphuhug hGwwagnuntpincuutn:

Ujnipp W UGpnnutpp

Gwnwagnunniintllpu hpwywlwgytb) BU 2021 . nGYwnbU-
ptphg UhUsle 2022 fe. wwnhu puywéd dwdwlwywhwnyw-
onLd: Lunwpubph punpwugh swithh hwpdwnyp Ywnwpybp £
wnguwlg hwpyhsh' www.calculator.net yhpwndwup:

Gplwlh pwnuwpwwbGwnwpwuh «@uwthwnnn YGunwuhut-
nh Juwuwgbpddwu Yeuwnpnu» INUY-h indjwiubph hw-
dwéwju' pwithwnnn 2ubph wnwniywghwl Ywaqund £ Unn
46 hwqwp wnwudlyjwy: Utp hwpdwnpyu hpwywuwgyby
E pun wnwniywghwih 50 hwqwnp pywewlwyh, 95 %
Juinwhnrgjwl Jwywpnwyh, 5 % Junwhnigjwl Jhow-
Ywjeh (pnywwinptih 26nnud): Apnigbingh nnwpwéywéntye-
jntul punniuytl £ 50 %: Cunpwuph swithp hwdwpyyt £
382 uunw: deppuwywl wpnyntlp wwwhnygint Lywwnw-
yny (hGrnwgnundwu hwdwn nluGuwy 382 whwwuh Lunw))
hw2dwnpyywé pwlwyu wybiwgyt) £5 %-ny, W punhwuncp
Uunpwnyb] £ 400 wnwudljwy: LUnwrenwdp yuwnwpyb) £
Gplwl pwnwpeh nwpptp qupswywl oppwllbphg 3NUY
ptpJwé ubnwhwuntl Yeunwuhubphg' wwwnwhwywl puwn-
pniRjwdp: Cunpyb) Bu Yihuhywwtu wnnng wnwudljwyut-
nhg ytpgywé udnpubpp: bwqdytb) U hwdwwywwnwupuwl
dlLwpnebp, npnugnud Upygty U yeunwunt ubep, Uninwynp
tnwnphep, Jungwywl 2pgwlp, npntinhg ptipdt £ ytunw-
Upu: Ulwugqwdjw ogunwgnpédwl Juyninidwihl thnpw-
UnrUtnpny Udnpwnyb) £ 5-10 Jp wpyncu: Anpnp udnpubpp
hwlwwwwnwuhuwl uwnp 2npwih (+2...+4 °C) wwhwwu-
dwup inbnwthnhuyt) U Iwwnnly yunwlugwynp whuinwéhu-
Utph nGdbpGUU (wpnpwwnnphw, npntn gunphdnigyby
GU, wlpwwnybp E 2héniyp, wwwpwuwngty, Gu 1,5 Jp 6w-
Jwiny wihpynnutn W dhbsle hGuwgnnneeniup wwhybg
+4 °C uwnUwnwunty:

Lwpnpwwnnn hGunwagnunipintbutph hwdwp punpdt) £ 384
whwnwuh udn, wn pynd® 241 kg, 143 wpne wnwldl-
jwy: Pnnp Udnubpp hGiwgnundtb) Gu 26wpwuwywu UG-
pnnutpny’ Nng REUqwy thnpah, 2hénLyh wgynunhlwghuw-
Jh nGwyghwih W hdntbwdbpuEunwiht wuwihgh (PSW
ELISA) hhdwu ynpw: hdU UGpnnny hGunwgnunnipiniuutnu
hpwywlwgyty BU Gpynt twpptn hwywpewénubph/whuwnn-
npnohsubph Yhpwnuwdp' wuninuyh hdU (indirect ELISA)
W Upgwygwihu hdU (C-ELISA): Upuinnpnwl wignphruh
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hwdwawju' RS-y npwlwl nbwyghw wwwhnywsé uunt-
UGpp wEwne £ hwunwwnydBu Lu Gpyne 2dwpwliwywl rGu-
nGpny: Nwunh punpybp BU ohénlyh wgyniinhuwghwih
ntwyghwih L hdU Utpnnutpp: Ungwlg www.epitools.
ausvet.com.au yGpinrdwywl Spwaph Yhpwndwdp  Yw-
wnuwnytp Bu ptuntph hwubdwwnwywl' npwywl, punhw-
Untp wpryntupubph  hwdpuydwu  swithwpwduh, Ywwuww
gnpéwlgh (Kappa Index) yGpincéniejnit W hwpqwpy:

nnq REUquy thnpd (NAL®): Pninp LunUbpp hGwnwgnun-
Jdb| U ypyuophuwyny (nnrpthywinny): NARO-U Yuwnwnyby
E Jwihnwgywd whunnpnhsh (IDvet, France) Yhpwnuwdp'
punn wpunwnpnnh hpwhwugh: Uggniinhlwghwih wnyw-
JnLejnLlp unniquty B huyncpwghwih (4 pnwt) wlwninhg
wudhpwwtu hGwnn:

Chancyh  waqyniinhlwghuwyh  nbGwlghw (CUN): Shénlyh
wayntinhbwghwih rEun hpwlwuwgubhu ogunwgnpéyt £
B. abortus-h 99-Weybridge pinwup (Brucellosis Ag, IDEXX,
US): Lunipubph Unupwgdwu hwdwnp Yhpwnybl £ dGUnjwg-
Jwé dhahninghwywu nwénye (0,85 %-wung NaCl W 0,5
%-wlng $tunp): Jwywdhup unwunwnwnwgyty E, nnwbugh
uinwgyh 50 % wgpyniinhuwghw B. abortus-h Uhgwqguwjhu
utnwlnwnuw 2héntyh (OIEISS) 1/600-1/1000 Ywd 75 %
wagyntinhuwghw 1/500-1/750 yGpouwywl Unupwgdwup:
fdGuint hpwywuwgyb| £ thnpéwunpwjhl Gnwuwyny: Iw-
Jwoéuh W Unupwgywé 2hdnLyh uwnunwpnp 16-24 dwd hu-
Untpwagyt| £ 37 °C-nid: Mpngnuh huwpwdnp wanbgntpe-
Jntuhg funtuwthGnt bywwnwyny udnubpp hGwnwagnuny b
tu Jtg' 1/50, 1/100, 1/200, 1/400, 1/800, 1/1000 Unu-
nwgdwdp:

hdniiwdpbnpdtuinuyhl wlwhg (PSU) ELISA: IGwnwgn-
wnnpintlltpu hpwywuwgytp U Gpyne wnGuwyh bW/
ELISA hwywpwéniubph Yhpwndwdp: Uh nbwend og-
nwannéyt| £ ppnigbiuwlbph UYwwndwdp wnwewgwé hw-
Jwdwpuhuutph  hwjunuwptpdwl hwdwp UwpiwnGudwé
wuntnnwyh bhdU-h (Indirect ELISA) hwywpwédnil (hw-
Jwawju wpunwnpnnh (IDVet, France) hpwhwugh), Ujniu
nbwentd® hwywdwpuhUulubph hwjinuwpbpdwl hwdwn Uw-
fuwwntujwé upguygwihu hdU-h (C-ELISA) hwywpwdnilu
(hwdwédwju wpwnwnpnnh (Svanova, Sweden) hnwhwugh):
JYEnpghuu huwpwynnpnejnitu £ tnwihu hwynlwptnt) pugw-
nwwbtu B. abortus, B. melitensis, B. suis inhwtnh Uywn-
Jwdp wnwowgwdé uwtghdphy hwywdwndhUutpp, huswtu
Lwl S-19 2nwdny wwinyjwunydwd ytunwuphutbphu nwp-
pGpwyt) Juwpwyjws Yeunwuhutnhg:

feGuinp Jwihnwagyt) £ punn OIEELISAspISS unwunwnwn
2hénLyh 62gnphuin hwynuwptpdwup UEpYwjwagynn YGunw-
UpuGph wnnnonipjwu hwdwfuwphwihu YugdwyGnwnte-
Jjwl (MU3Y) puncpwaptph W GYpnwywywu CEE 64/432 Yw-
Unbwywngh hwybywéd C-h wwhwlgubph:

Upmyniupubpp W yGppneénipyniup

Cuwn ubnbph Wwnywubnipjwu htlnwgnunywd 384 Ldniy-
utGpnd Eg W wpne Yeunwuhubph hwpwptGpwygnieniup
Ywqut| £ hwdwwywwnwuppwlwpwp 62,8 % (241 Udn) L
37,2 % (143 udnw)): NR®-ny hGnwagninjwé 384 udnip-
utphg 17-p, wjuphUpl' hGwnwagnunywd udnubph 4,4 %-p,
wnwpwgnt] £ npwywl nBwyghw: Shéntyh waynLinhuw-
ghwjh wpryntuputpny npwywl nEwyghw £ wwwhnydt) ht-
nwgnunywé 384 udnwpubph 2,9 %-p (11 Udnw), huy NRO-
ny npwywl ntwyghw £ wwywhndb) 17 Udnpubph 52,9 %-p
(9 Udne): Wuntnnwyh hdU-h dhgngny npwywl ntwyghw
wnwowgnwéd UdnpUbpp Yuadt) BU punhwuncp Udnput-
nh 2,3 %-p (9 Wdn), huy NRD-ny npwywl ntwyghw E
wwwhnyb| 17 Udniputph 41,1 %-p (7 Udnwp): Upgwlygwjhu
hdU-ny npwywl ntwyghw tE wnwewgnt, NEP-ny npw-
Jwl nEwyghw wwwhnywé uunwputph 82,3 %-p (14 Udnwy),
punhwuntp Udnpubph 4,2 %-p (16 Udnw): Whunnpnadwl
wignphreUh hwdwéawju' yeppuwywl npwywl hwunwwnnid
E unwgt) 12 Udniy:

Cun wnwUdhtu 26wpwlwywl pGuntph wpnniuputpp®
ppnLgGingh 26wnwnwéywénieniup tnmwwnwuynd £ 2,3-
4,4 % dhgwlwenid, huy, pun whunnpnzhg wignpheuh
wpnnjntupubnh, 20wnwpwédywédnieintlp Yuaqunwd £ 3,1 %
(wn. 1):

fdGuinGph Jhol npwywu W punhwuncp wpnyniupUtph
hwdpuydwu swihwpwdhuluGnp, pun rEuntph, UEpYwjwg-
Jwé GU wnynLuwy 2-nLd:

Cowpwlwlwl pEuntph Ywwww gnpéwyhgubph (Kappa
Index) hwpqwpyutph hwdwéwj® Yhpwnwéd pLuntph
nGwend Ywwww gnpdwlygh gnigwuh2p nwwnwlyned £
0,5239-0,8655-h Uhgwywjenid (wn. 3):

Ungneuwly 1. Ppnugbingh 26wnwpwéywénipinill pun

rEunGnp*
Pl e ®
L wnwew u‘g 26wwnwnwé-
f@Guwntip 2uign Jwénipejntil
Udnipubph b UihlEUiHBDD
pUunhwiinip Uingutph  © 'a% .
hwpwpGpwygnrejniup
neo 17/384 4,4 %
cun 11/384 29 %
Wuntnnwyh hdU 9/384 2,3 %
Ungwygwjhu hdU 16/384 42 %
Hbnslyuil 121384 3,1%
nnwywu

*Ywquyt| £ hEnhuwyh Ynnuhag:
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UnynLuwy 2. RGuntph npwywl W punhwunp wpryniugubph hwdpuyuw swihwpwadhultnp, %*

— cun Wntynulh hSU Ungulgushl hoU ;‘;’L'f:[‘:‘gt::'u
nn. nun. nn. nun. nn. nun. nn. nun.
neo 64,29 97,4 53,85 96,88 84,85 98,7 6897 97,66
cun _ - 60 97,92 66,67 97,66 86,96 99,22
Aunnwih hbU - - - - 56 97,14 76,19 98,7
Ungugwiili hdU - - - - - - 7857 98,44

Unynruwy 3. Cowpwlwywl puntph Ywwww gnpdwyhg-
Utnp (Kappa index)*

=2 s 3

= g SES

3 =S = £

f@Guwntip = = ; <

s 23 23 &2

o = S JTJ 3
[g¥al) 0,63 05239 0,8417 0,6779
cun — 0,5894 0,655 0,8655
Ntnnwyh hdU - - 0,5464 0,7554
Unguwygwjhu hdU — — — 0,7778

*Ywquyb £ htnhuwyh Ynnuhg:

IGnwgnunywé 384 udnubph 0,5 %-p (2 udnw), huy
npwywl whinnpnqwé 12 udnpubph 16,7 %-p sGu
hwjinuwptbnyt] uyphuphug ptunh (NHRP) Jdhgngny, uw-
Juwju npwywl ntwyghw BU wwywhndb] Ujnu 3 pEunt-
nh wprynituplutbpny W dGppuwywl whunnpn2dwdp hwu-
nwwnytl npwtu npwywu:

JYGppuwlwu whunnpndwdp Eg W wpne wnwUdUjwyubph
Uhple 12 npwywl nGwebph hwdwdwulniejniup Yuagquty
E hwdwwwwnwupuwuwpwn 8 Udnwp/yGunwuh (66,7 %) L
4 (33,3 %) Udnwp/yEunwuh: Eq wnwudljwyutph 241 Udniy-
utphg 8 npwywlu nEwetnp Ywaqutp U UunwuGph 3,3 %-n,
huy wpnt wnwudujwyutph 143 UdnUbphg 4 npwywlu
nGwpetpp' UdnpUtph 2,8 %-n:

Wuwhuny® hGwnnwgnunnientlutph wpnyntuglbpp thwunnd
GU Gplwl pwnweh pwthwnnn 2uGph wnwniywghwjnid
pnpnigbingh wnuwjniejwl dwuhl: Cun npned, puin utntph,
Lpwlwywih wmwppbpnuggniultp s6U gpwilgyt: @Guntph
npwywl wpryntuputph hwdpuydwu swithwpwdhuluGph hw-
dGdwwnnigjwdp wyuhwyin £, np wnwyGuwwtu hwdpuyty
GEu NR®-h L Upgwygwihu hdU-h wpryntupubpp' 84,85 %,
huy ybpguwywu b wnwyb] pwpap npwywl wpryntuputph
hwdpuydwl swihwpwdhtu £ wwwhndtp SUN-p* 86,96 %:

Lwwww gnpéwyhgutiph (Kappa index) hwpywpyutph hw-
dwéwju' wnwyb] pwpan, ywnwhwywlnigjwl uygpniuphu
ng hwdwwwwnwupuwl wpnyniupubnh hwdwwntnGihnipniu £
wnyw NP U Upguygwihu hdU ptuwntnh (0,84 17), huswbu
Lwl SUN-h L ybpguwywl wpnyntugutph dhole (0,8655):
Apwywl hwunnwnywsd udnpubph 16,7 %-h uyphuhug ERLu-
nny (NRP) shwjinwpbpyGint hwjwluwywu wywwndwn Yw-
pnn £ |hub| pGuwnh qqwniunteinilp: Cun Yhpwnwé ptu-
inbph inEhilhywywu punipwagntpp’ hwjwuwywu £ uwle,
np wjn udnUbph nGwenwd wnyw E GnGp hhwunniejwl
(Jwpwyywoédnipjwl) wnweuwiht unip pupwagr, nph dw-
dwuwy, wpngnuh Gplnypnd (hwywdwnpdhUuGph fuhuwn
pwpén pwlwyp puwlqwpned £ wgyniinhbwghwih wnpngt-
uhU, W npwywl UdnpUbph nEwpencd gpwlgyned £ Y&ns pw-
guuwywl ntwyghw) wwjdwuwynpyws, npwlwl udnut-
np wnwewgund GU pwgwuwywu nEwyghw:

Swpyh wnubiny yhpwnjwé 2dwpwlwywl rbuntph huw-
nwynpntintlutnp’ Yuntih £ thwuwnty, np ppnigbingh nbw-
pbpp Wwpdwluwynpywsd BU ppnigbiwltph 2pgwiliwngnn
B. abortus, B. melitensis, B. suis nGuwyutpny, uwywju
huwpwynp £ mwppGpwytl, 6 nhwughg Ynuynptwn np k-
uwlu E 2ppwliwnynid: 2h pwgwndnid, np Ywnpnn GU wnyw
lhuGl  ppnigblwubph wyp wGuwyutbpny, Jwulwynpwwbu
B. canis-ny wwdwlwynpwd hphjwunniejwl ntGwebn,
npnue huwnpwynn ¢t hwjinuwptnt, hGunwgnuniejnllutph
dwdwlwy Yhpwnwd whunnpnphsubph W npny pGuwntph
Uhgngnu:

GqpwlwgnipjnLu

IGwnwgnnnienllltph wpnnlupUtph yepinénipjwu hw-
dwéwjl' 4hpwnjwd pGuntpny Yupbh £ uwnwptl ukph
Jnwin ppnigbingh whuinnpnanied: Iwunwndb £, np ppnugt-
(ngh hwdwwpwywpwuwywl 2npwjnid 2UuGpp hwpniggh
nwpwéddwl wnpjncp Gu:

Gplwl pwnweh pwthwnenn 2UGph  wnwniywghw)nid,
ppnigGluutnh 2nppwlwnynn inGuwyuGpny wwjdwuwynp-
Jws, ppngtingh nGwebpp thwuwnned U, np wuhpwdtwn
E hGunwagnuinieniulbp hpwywlwgub, bwle hnygwputph,
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hwnywwtu gjninwntntbuwywl Yeunwuhutph 2ppwuncd
ppnigbingh pwpénp nwpwédywénientt gpwugywé Jdwp-
qgbpnud, hugp huwpwynpnienit Yuw yepwtwgtp W thnthn-
funtejwl Bupwnyt ppnigtingh nGU wwjpwnph nwquwyw-
pniinctup: - Wn bwwwnwyng wnwowpyyned £ wGunwywlu
JGpwhuynnnipintt hpwywuwgunn (hwagnp Jwnpduh ynn-
Uhg hpwywlwgynn Jhgngwnnidutpnd UGpwnbGp 2utph
2ngwlncd ppnigbingh hwjnuwpGpdwU nunnnipjwdp hGunw-
gnunipyniulbp’ Juwpwywsd ysunwupubphu dwdwlwypu
hwjinuwpGpGint b JGyntuwgubine Lywwnwyny:
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PacnpocTtpaHeHHOCTbL Opyuensesa B nonynauum bpoasaymx cobak r. EpeBaHa

X.M. JaHensH
PecnybrnukaHckuli ueHmp 8emepuHapHO-caHUMapHbIX U pumocaHumapHbix jabopamopHbix ycriye PA

Knio4yeBble cnoBa: 6pyuennea, duazHocmuka, ceporsioecu4ecKkue mecmel, cobaka, anudemuosioaudyeckas uerb

AHHOTauua. Hamun npoBedeHbl UccriefoBaHNe pacnpoCTpaHEeHHOCTH 6pyuenne3a B nonynauunm 6e300MHbIX cobak B
EpeBaHe 1 cpaBHUTEMBHbIN aHanmn3 NCNofib30BaHHbIX CEPOIOrMYECKNX TECTOB.

Cnyuyan 6pyuennesa, Bbi3BaHHOIo Buaamu 6pyuenn B. abortus, B. melitensis v B. suis, CBUOETENbCTBYIOT O HEOOX0AUMO-
CTV NPOBEAEHNS UCCreaoBaHNi, 0COBEHHO B 061acTsX C BbICOKOW pacnpoCTpaHEeHHOCTLIO BpyLennesa cpean cenbeko-
XO35IMCTBEHHbIX KMBOTHbIX, YTO NMO3BOSIUT NEPECMOTPETL U U3MEHWUTL CTpaTErMio 6opbObLI C HONE3HbIO.

Brucellosis Prevalence Among Stray Dogs Population in Yerevan

H.M. Danelyan
RA Republican Veterinary-Sanitary and Phytosanitary Laboratory Services Center, SNCO

Keywords: Brucellosis, diagnostic, dog, prevalence, serology

Abstract. Brucellosis is endemic in Armenia. Test slaughtering is used to fight Brucellosis in large and small rumi-
nants. Cross-contamination among the various types of animals with various types of causative agents may contribute to
the permanent existence of the epizootic chain. A study is being conducted to determine whether brucellosis is present
among stray dogs in Yerevan (Capital of RA). The Rose Bengal test (RBT), serum agglutination test (SAT), and indirect
and competitive ELISA tests were performed on 384 blood samples from stray dogs in Yerevan. The competitive ELISA
detects only specific antibodies against B. abortus, B. melitensis, and B. suis and differentiates the Brucella 19 strain. Ac-
cording to the diagnostic algorithm for final diagnosis, positive samples by RBT must be confirmed by two other tests. Out
of 384 samples tested by RBT, 17 (4.4 %) were positive. Out of 384 samples, 11 (2.9 %) were positive by SAT, 9 samples
(2.3 %) tested positive by indirect ELISA, and 16 samples (4.2 %) tested positive by competitive ELISA. We have shown
the presence of Brucella spp. among stray dogs in Yerevan. It is necessary to implement additional studies among dog
(particularly shepherd dogs) populations in marzes with a higher prevalence of Brucellosis. These additional results will
provide an opportunity to evaluate the role of dogs in ensuring a stable epizootic chain of Brucellosis among agricultural
animals. They will contribute to a strategy design for preventing the spread of disease.

Clunniyty E 26.07.2023 pa.
Qnutunuyly ' 15.08.2023 pa.

Uuarnahsnk@3ntu td scuuNLNahU  Iwjwunwlh wagqwihl wgnpwnpuwiht hwdwjuwpwu N 3 (83)/2023



263 Uuwulwpnidwwl pdywaghwnnientt W wbwulwpnidniejnil

R rsNiLsNrb Bel STy niremst!
Rwjwuinwlh wggqwjht wgnpwpwjht hwdwjuwpwl

AGRISCIENCE AND TECHNOLOGY

ArPOHAY KA W TEXHOACIMUE

Uhgwagujhl ghnwlwl
wwnppbpwywu

ISSN 2579-2822

Ywypke' anau.am/scientific-journal

381 619:616.98:579.841.93

doi: 10.52276/25792822-2023.3-263

utuvuvurnFdUY4UL LURNLUSNCRULENR UUULUAQESLENh @hSELRRLEN D
Gd aNreLuyUL I3USNHa3NFLLENP ALUIUSNFULC NMPMBU APNFSELN2Nh
AUUUaUrU4YUAULUYUL PrUYPEWYP YEPLAFSNEGR3UL

uurednr anroenu

3.U. Ywlbywl, M.Q. @ncdwljwl

33 UUSU Rwlpwwbtinwlwl whwubwpnidwuwlpunwpwlwl U pniuwuwlpunwpwlwl jwpnpuwwnnp Swinwynenitllbph

YyEunpnu
tu.d. Uwpqujwl, w.q.n.

Ulinwdptneh wlywnwlgnipywl ninpunh nhulinh qUuwhwndwl U YGpincdnpywl ghunwlwl Y&Uwnpnl

hrantdanelyanedp@gmail.com, tumanyanp@gmail.com, khachikvsargsyan@mail.ru

sSst1tunkFrE3NtkyL

uvoenouqghr

Pwlwih pwntp’

Uwyywé hwpgwpwph vhgngny Yuwwnwnyby £ Iwjwunwuncd wbwulwpnidnigjwu

whuwnnpnpnLd, ninpunud ppnegbingh wuinnnpn2nd hpwwlwgunn jwpnpwnnp dwubiwgbunutph
pnnLgbng, ghwnbihpubph W gnpéUwywl hdinnwgynilutph quwhwwnnud: Qpuugwé pwg-
ghwnbhph quwhwinntd, pnnnLUltpp W pbpwgnudubpp Ywpnn B Ewywu wgnbgnientu gnpédt) gynLnw-
retinh ghwnbihpltn, wnunbuwywl  Yeunwupubph 2ppwunwd  ppnigbingh whuinnnpnadwu W hwdw-
Jwpnpwwnnn dwuliwqbun, swnwywpwlwywu Jenpndniegjwlu Yypw: Ncunh wuhpwdbn £ yGpwtwgby
hwngupwn [wpnpwwnnp Jwulwgbwnutph wywunpwundwl W JGpwwwmpwundwl gnpénn
dGhuwuhquutpp, hugp Yuwwuwinh hwupwwbGwnniejniund ppngbingh hwdwbdw-
nwywpwlwywlu hpwyhdwyh 62gnhwn guwhwwndwun:
Lwhiwpwl Ppnigbingp Jwpnnib £ thnfuwugynid hhduwywunwd hp-

Mwptuh W gjninuuntntuniejwl  JugUwyGnpwniejwu
(MQY), huswtu Uwl YEUnWUhUGPh wnrnnonLEjwU hwdw)-
fuwphwihu uguwyGpwnepjwl (4UIY) gbynygutph hw-
dwaéwju® ppnigbingt wphuwphnud wnwybp  nwpwéywé
gnnung hhjwunntpejnitultphg E. dwpnywug 2pgwuncd inw-
nGYwU gpwugyned £ wyth pwl 5000 Unp nGwge (Corbel, et
al., 2005, Rubach, et al., 2013):

Ihywln yeunwuhutphg hwpnighgu wpunwquwnynid £ Y6U-
uwpwlwywlu henniyutph vhongny W, tnwpwéytbing uhew-
Jwjpned, Jupwynd wdpnng LUwuhpp (OIE, 2014, Chen, et
al., 2014):

Jwun fungnp W Jwup GneGpwynp Ytunwuhutphg, fungb-
nhg W 2utphg’ ninnwiyh 2thudwl, hugwtu bwle Jupwywsd
duwdetpeh nL Ywreh dhgngny (Galinska, et al., 2013): Lw-
pp Gnwglbihu Ywd wwuwnbpwglbihu ppnigGiutnp hip-
nnLejwlp nguswuncd GU, nLunph ullnwihu Ephninghwyny
wwjdwuwdnpwé nbwpetpp unynpwpwn gpwugynid Gu
sywuinbpwgywéd Ywe W hnud wprlwdprtpe oguwagnp-
66nL hGnlwupny (Corbel, et al., 2005): Uwnpnywlug Jw-
pwydwl nhulu wnwyb] pwpan £ hhjwlun YEunwuhubph,
npwug hjntujwédpubnh, whunwpwlwywl Unietnh, dwu-
bwynpwwtu yhddwsé wunh, pluytingh, htanngwh wp-
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wnwaqwunnLyutph hGun 2thdwu nbwpenid, hGunlewpwp ppne-
g6lngp Uwpuliwnwy nhwnwnyyned £ npwbu $EpdEnputnh,
wlwulwpndubph, wuwulbwpnydutph, uwywunwungutph
wtuwwnwyhgutph W wjl nhuywjhb fudpbph dwulwaghwnw-
Jwu Junwug (Dadar, et al., 2021, Ning, et al., 2013): Lwuh
nn hwpntgghu punpny GU pwpép wEpngnpwgdwl hwnyniye-
jntup b wuqwd guén qupwyhs nnqui, pwnép rhuywjhu
fundp GU Yuaund Uwl. wlwulwpnidwywl (wpnpwinn-
nhwltph Jwubwaqbwutpp (Yagupsky, Baron, 2005):

Unnnowwwhnrejwl hwdwuwphwjhu uquwyGpwniejwu
nwuwywngUwl hwdwéwiu' ppnigtiwltpp ~hulywjunipjwl
3-pn hudph whuinwéhuutbp BU W pwpép nhuy U UGpYwjwg-
Unwd hhjwun YEunwuhuGph hwn wtuwwnnn dwulwgbunut-
nh hwdwn: Npwgpwy E, np ppnegbinqu wnwiybp htipun dtbnp
PGNYNN (wipnpwnnn hudtlghwtnhg k:

Qwpnqwguwé Gpypubpnud YEunwuhubph yGpwhuynnnejwu
W ppnLgbingh nbd wwjewnph uhgngwnnidubph wpnyniugnud
dwnpnywlg 2npwunid qqwihnptu bdwqb U ppnigbingny
hhwunwgnipjwlu nGwetpp (OIE, 2014): Uwlwju 3Iw-
Jjwuwnwunwd gjnenwinuntGuwywl yGunwuhubph 2pgwiuncd
ppnigbingh wj tnwpwénudp npg yuwlg £ ubpywjwg-
unwd hwupwihu wrnngnijwl  hwdwp: Ipduwlnnieniup
hwunhwnwd £ thnpp pruynwdubph alnd, hugh wwwndwnp
hhduwywunwd Juwpwyywd hnud Yweh ogunwgnpénidu k.
uwynpwnhy nEwetn wnwyblwwtu gnwugynid GU Jwnqb-
nnid (Dhanashekar, et al., 2012):

UGunwuhuGph Udnwin ppnigtingh yGpwgndu nluh k-
uwywu W hwupwihu wnnnpwwwhwywu Yuplnp Lpwlw-
ynrejnil (Dadar, et al., 2021): Iwjwuwnwuncd gjnLnuwnunt-
uwywu yeunwuhutph 2pgwlnid hwdwwnpwywpwuwywl
hpwyhdwyp wwjdwluwynpywséd E ppngbingh  puwlwu
hwawhiwywuniejwdp, wuhdwywnnd pupwgeny, ubgnuwyj-
Unipjwdp, hhjwunnigjuwl uwywl opwhiltph  wnyw-
nujwdp,  gnunununbuwywu W Juwyph  YeunwuhutGph
2wndh syGpwhuydwdp, YEunwuwwntGuwyutph fuwnp ywh-
Jwépny, gpwlgdwl b hwdwpwywdwu yeunpnuwgywé
hwdwlwpgh, puwysniejwl pppwuncd hnwd Juh W swywu-
nGpwgywéd Yweh ogunwgnpddwl Yyunwugubph yGpwptp-
juwp nenGywwnynijwl npwdwnpuwl  pugwywgnejwdp,
huswtu Lwl wupwywpwn Unipwywlu W $huwluwlywlu
nGunLpuutpny (Chen, et al., 2014): Yddwpnipeniultp Gu
wnwyowuntd Uwle hniuwih 26wpwuwywl hGEnwgnune-
jncuutph punpneejwu hwpgnud, pwuh np hhywunnipjwu
wnwpptp thniGpned opgwuhquh twpptn hdncunpnghwywu
nGwyghwutpp huwpwynpnipintt s6U wwhu unwlwy hu-
$LUghnu wpngbuh Jwupu yGpolwywu ngjuiutp (Jacob,
et al.,, 2008): Unynpwpwn funphnipn £ wnpynd yhpwnty
UtUhg wytGih 26wpwlwywl pEuntp W yeppuwywl Ganpw-
Jugniejntl juwnwpt puin unwgywé nyjuwutph hwdtdw-
wnniRjwl: Euntuhy Bpyputpnid, wyn pUncd’ Iwjwutnwuncd,
dwpnywlug UJnwin ppnigbingh wnyuwnipjwl  yGpwptpjuy
62gnhin inYjwiubp unwliwnt Uhwy hncuwh twppGpuyp
pwnpép nhuywjhu fudptpnd W gninputpnd wuhdwwunndw-
nhy wubdwlg pGunwynpnedu E:

3hup punntutind hwupwwGwnnepntuncd ppncgbingh wnbw
hwdwdwpwywjhtu hpwyhdwyp' wyuhwyn E, np wuhpw-
dtown £ Bwyb) gjninuununtbuwywl yeunwuhUtph 2nsw-
Unwd ppnigbingh tnwpwédwl ntd wwjewnh W Ywlhuwp-
gblUwl hunwy nwgwywpwywu Spwaghp: LEpYwynLdu
hpwywuwagynid BU ppnigbingh yGpwhuydwl W wywypwnh
dwu Yuagunn npn2 dhgngwnnidutp, dwulwynpuwbu® jw-
pnpwiinnp  hGunwgnunie)nillbp W npuywl  hwywgnwé
yeunwuphubph hwpywnhp uwywun: Ppnigbingh Ywlhuwp-
gbnudp W yGpwhuynedp huwpwynp £ wpnnituwygtGun Ywg-
Jwytnpwb] wuwulwpnidwywl nt wnnnpwwwhwywu Sw-
nwjntejntlltph ubpun hwdwgnpdwygnipjwdp: wuh np
gJnLnunUinbuwywu Yeunwuhubph 2ppwuncd ppnigbingh
nGJ yGpwhuynnnipjwl W wwjpwnh dhgngwnnidubnpl hpw-
Jwlwgynwd U pwgwnwwbu prEun-uywlun uygpniupnd,
nuinh whuinnpn2hg hGnwgnunncenllluGph pwpdp wipnynt-
Lwybuniejwu hwdwn Yuplenpynd GU wwwnwd jwpnpw-
innn wwjdwultph, wuhpwdtwn Jwpnywjhu nGuncpultph
wwwhnyntdp, huswbu bwle dhpinn puinpywé wpuinnpn2hg
rGuntph Yhpwnnidp:

utn  Unndhg  hpwywlwgywsé  ghwntihe-ytpwptpuntlp-
wnwywnhyw hGunwagnunniejwl Lywwnwyu £ juwnwnkp Iw-
jwuwnwuncd ppngbingh whunnpnuwt - wihuwnwuplGpned
Ubpgpwyywé wlwulwpnidnipjwl npnpunh, dwuliwgnpu-
wtu (wpnpwwnphwubph JwulwgbunuGph wywwnpwunyw-
onLpywl W inbntywgywénewl quwhwwnned: Iwpy £ Uk,
nn hwngynnutinh® ppnigtiingh JGpwiptipjwy ghwintihpltinh W
wnwywnhywyh, huswtu bwl inbntywgywéniejwl unnignt-
dp Ywplenp b wuhpwdtun pwy £, npp hUiwpwynpnieiniu £
nwihu y&np hwut, wiu pwgpnnnidutpp, npnup Jwpnn Gu
pwnapwgub) ppnigbiingny upwydwlu nhuytpp: Cun npnud®
whunnpn2hg wignphpuh thnthnfudwu jud duydwl, ppnt-
gbingh ntU wGwnwywl Jwywpnwyny Uty wnnngnipinlu
uygpniupny wwjpwph nwquwywnnipjwl uwydwl hwdwp
wwhwlgynid £ Yuauwytpwt) (pwgnighs nwupugwgutn:

Ujniep L UGennubpp

Rwnpgwpwpp Buwyyt, £ wlwulwpnidwywl jwpnpuwnn-
nhwutnh, yGpwhuynnnipint hpwywuwgunn Uuunwdetn-
ph wuywnwlgnipjwu ntuswywu dwnpduh (npwtu wGunw-
Jwu [hwanp dwpdhu), 33 Eynundhlwih Uwhuwnpwpniejwl
wlwulwpnidniejwl Jungnrejwl Jwulwgbwnutphg Yuqu-
Jwd wpiuwwnwlpwiht fudph W Yepwliwyyt Jhgwaguh
thnpdwgbwnlbph Ynnuhg: Iwnpgwpwnpnd UGpwnywd npw-
Juwywl b pwbwywywl 31 hwpgbpp fudpwynpytl BU puwn
dnnnynpnwgnpuywl ndwiutn, ghwitihe, Jtpwptpdniug,
wpwywnhyw pwdhuubph: dnnnypnwgpwywl wngjuiutn
pwdhup Ywquyws E hwpgdnnh tiwnhgeh, uGrh, Yneniejwl,
dwulwghwnwgdwl,  JGpwwwwnpwundwl,  gpwnbgnwé
wwwnnuh W whuwwnwlpwihu thnpdh yGpwptpjwy 7 hwp-
gtinhg: Iwpguwawph hhduwywl® ghwntihe (14 hwng), J&-
pwpbnpdnie (4 hwng), wpwywnhyw (6 hwng) pwdhuutpnd
UbGpwnywd hwngbpp Gpwpbpnud BU ppnigbingh hwdw-
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dwpwywpwuntejwup, whunnpndwl bwywwnwyny Udniph
punpniejwup, YGuuwudunwugnipjuup b YGuuwwwhny-
dwlp, (wpnpwwnnp pGuntphu UEpywjwagynn wwhwugUb-
nhu, pGuntph punLpwanpnn gnigwlhutphu: Iwngwwnh
JGppuwywl hwunwwnywsd  EEynpnuwiht - nwppbpwyp
uintindyty, inyjwiutpp Updndyt| W wpnyncuplubph ybpint-
onLejntlltpp Ywwnwnytg Bu EPI-Info (version 7.2) E|GYywnpn-
Uwjhu épwanh uhgngny (www.cdc.gov):

IwipgynnUbnh plinpuwlph swithh hwpdwnyp, plnpnifagne-
up, hwpgnedp: IwpgnuduGnu hpwywlwgyt) 6u 33 UUSU
Swuwniy yunwlgwynn whunwshuutph ntdtnptuu (wpnpw-
unnphwih QYUNL) W 3wjwuwnwuh 10 dwpgbph 36 (wpnpw-
wnnphwubph whuwwnwyhgubph 2npgwuncd: Iwpgynnutnh
punpwUgh gwihp ¢h hwzqwnyyty, Ubpwnybp GU pninp (w-
pnpwwninphwutbph Jwulwgbwnutpp (20-p 3YUNL-hg, 38-p
Uwpquijhl [wpnpwwnnphwtnhg):

Pninp Jwulwyhgubpu  puwnpdt, B judwynpnigjwl
uygpniupny W intnGlYwgytl, np hwpguwu yGpinidniejwl
wnnyntupubpp npllt wgnbgnienit $6U ntuBlw hpBug wp-
huwwnwupwhu gnpénLluEnLpjwu Yynpw:

Upmyntuputipp W yGppneénipynitup

Swpgdwl Jwulwyhg pnipp 58 dwulwgbwnlbpu  nlut-
gt BU pwpapwanyu Ypenipentt: Lpwug Unn 45 %-p (26
dwulwyhg) &ntL £ 51 W wybh tnwpheh: Cunn wphuwnwl-
pwjhUu thnpdwnniejwl' hwngywséubph 13,7 %-p (8 Jwu-
Lwgbwn) niukgb| £ uhugle 5, 45 %-p (26 Jwulwgbn)' 6-10,
6,8 %-p (4 dwulwgbw)' 11-20, 34,5 %-p (20 Jwulwgbwn)'
21 L wybh wwpjw Jwulwghinwywl wphuwnwlpwihu
thnpa: Iwpgywdubph 19 %-p (11 Jwulwgbw) GppUE sh
dwulwygt] Jwulwghunwywl JEpwwwwnpwuinnidutph:
90 % W wybh 8hon wwinwuhuwulbn npytp GU ytpghu UGy
nwnyw pupwgenid YGpnwwwunpwunnid wugwé dwulw-
gbwnubph Yynnuhg: Iwpgqwéltnh dupnn JGdwdwulnte)nt-
Up' 50 dwulwyhg Ywd 86 %-p, pwgwpbwywwbtu swunp
sEn (wpnpwwnnp rGuwnh punpn? gnigwuhpubphu (qguw)ne-
UnLejntl, uwbghdhynipinil, d2gpunieintt W wyl), huy
46 Jwulwyhg Ywd 79 %-p' uyphupug W hwuwnwnnn rbu-
nbphu  UGpYwjwagynn  wwhwuglbpht:  Uwulwgbwnubnh
55 %-p (32 hngh) inGnywy Ep, np UG 26wpwlwywl pGunp
wpryntupubpp pwywpwn s6U W 6L Ywpnn hhdp punniu-
JG, ppnigbingh dGpguwywl whunnpnpdwl hwdwn: Cun
npnLd” Upwlg 75 %-p (24 hngh) sEn Ywpnnwuntd hhutw-
Jnpty hp Ynnuhg tnpdwé dhon ywwnwuhuwlubpp: Iwdw-
wwwnwupuwl UdnpuEph puwnpniejwl yepwpbpjwy hwnghu
dwpquwjhU jwpnpwwnnphwutph 38 Jwulwgbwnubphg 36-p
(95 %-p) Ywd punhwunp hwpgqwéutph 62 %-p wwwnwu-
huwlb £, np ppnigBingh whuinnpnuwu hwdwin npwGu budni
Ywpnn E Swnw)b| pwgwnwwtu wnjwl 2héncyp: Iwpgyuws-
Utpp Ywplnptp BU Udniph yhdwyp, W dedwdwulnteniup'
56 Jwulwagtwn, WG| £, np hhu, htunihqwd, ng pudwpwp
sGpdwuwnhdwunwd wwhywéd W wuggnyp inGnwthnpuwd

UdnpuGpp Ywpnn GU nwnlbwy upuw] whinnpndwl wwiun-
dwn: Nwagpwy E, np JwpquwjhU (wpnpwwnnphwUGph pn-
inp 38 Jwulwyhgubph wypwynhywind Wunwwbu gpbeb
50 % nbGwptpnud hwunhwt) GU 26wpwlwywl hGunwgn-
nnLejwl wwhwlgUbphu shwdwwwwnwupuwlnn Udnutn:
WU hwnpghu, rE hUswtu GU Jupyned ng hwdwwwunwupuwl
uunputph nbwend® [pwgunwd BU Udniph depddwl hwdw-
wwwnwuhuwl dbwpninep W s6U punniunwd Uunwp, rE Unp
Udnend  thnpuwphUuGine huwpwynpnepintu ghubine nGw-
pnd uinhwyywé hGinwagnunud BU ng whwnwuh bdnwp, pnnn
38 Jwulwgbwnubpu £] wwwnwuhuwut B, np, pun hwugquw-
dwlputph, Lpqwd Gpyne nmwpptpwyuGpu £ Yyhpwnned Gu:

Unjntuwynud  wdthnthywé  wpnyniuplbph  hwdwaéwiu®
gnpwlgywé pwgrennniultpp W pbpwgndubpp Ywpnn Gu
Fwlywu wagnbgnieintu gnpédt| gjnunuinuntuwywl Yeunw-
uputph 2ppwunid ppnigtingh whunnpnadwl, hGnlwpwp
Lwl Gpypned ppnegbingh hwdwdwpwywpwlwywu hpwyhp-
dwyh Yypw: REW pninp Jwulwgbunubpu nlubu pwpdpwgneu
dwulwaghwnwywlu Ypenieinit, wjuntwdtuwjuhy wnyw E
nGuwywl ghwbGhpubph npnwyh wwywu: Npwagpwy E,
nn yEpwwwunpwuwnnedubpp gwuywih wpnjniue GU wnwihu,
hugh wwwagngu wyu £, np yGpghu JGY nnwpyw pupwgenid
JEpwwwuinpwuinnd wbugwéd dwuliwgbnubpp hwpgwpwnh
90 % W wybh hwpgtphlu ywwnwupuwlb| GU Ghow:

Ywnplenp hwuwnwpy £ uwle wyu, np |nepg nwnpnieinlu
sh nwpddnd Udnipubphu UGpYwjwgynn wwhwlgUbnh,
W hwtwh punncuynid nu hGunwgnunynid BU ng whuwuh
udniputp:

Unynruwy. Iwpgdwu wpnjniupnid hwjnbwptpywéd hh-
Lwywl pEpnipinilutpp (hwpgywdéubph pun-
hwuntp phyp' 58)*

Uwuliwgbwnubp
/ punhwuntp
hwpgywélbp,
%

@LpnLpjnLulitn / ghnbhph wwlwu

Swunp s6U (wpnpwwnp RGEuntph  punpn)
gniguiih2utipht (qquyntuntyntl,  uwtghdh-
ynipnil, d2gnpninceinil W wyil)

50/86

Swunpe s6U uyphuphtg W hwuwmwinnn pGuwnt-

nhu UEpYwjwagynn wwhwugutGphu ST

Qqhwntl, rE hugnL UGY 26wpwlwywl pGunp
pwywnpwn $E ppnigbingh whunnpndwl hw-
dwn

2475

Ywnpdned BU, np ppnLgbingh whutnnpnuwl hw-
dJwp, npwtu Udnw, wpnn £ Swnwjt) pwgw-
nwuwbtu wnpjntup

36/62

*Ywquyt| E hnhuwyubph Ynnuhag:
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UUSU L Swjwuwnwlh wqqwiht wgpwpwihtu hwdwjuw-
npwuh dhol Yupywd hwdwgnpdwygnipjwl hnwanph 2npow-
Lwyubpnud wuglwayt] Bu pUlwnpynidubn (wpnpwwnnp
gnpéh YGpwpbpjwp nwupbpwgltpp wuwulwpnidniejwl
ninpuinp Jwulwagbwnubp wwwpwuwnnn Jhwy hwunwwnne-
rjnLUNLU UGpnUGINL YGpwptnju:

GqpwlwgnipinLu

NruncdUwuppnipynilubph hwdwéwju® wuhpwdtyn £ yb&-
pwlw)t] Jwulwgbunubph wwwnpwundwl gnpénn JGhuw-
UhquuGpp: Un Lywwnwyny 2wpniwyt) pUlwnpynidubpp
L wowygb Iwjwunwlh wqqwihu wapwpwjhu hwdwjuw-
nwuhU [wpnpwwnnp  gnpdh  yGpwpbpjwp  nuuncduwywl
Unebph npwdwnpdwl hwpgnud: UUSU W IUUI dhol
Yupywsé hwdwagnpdwygnipjwl hnpwagph 2pgwuwynid nk-
nh 6U nLUGgG] wuwulwpnidniejwl npnpunh dwuliwgbunutGp
wwwnpwuwnnn Jvhwy hwunwunnipjwl wuwulwpnidwwl
pd2ywghwnniejwl pwyniinbinnud jwpnpwwnnp gnpdh nw-
upUpwautp UGpwntint yGpwpetpjw| pULwpynwdutp: Iwp-
ywynp £ Buwyt, W ubpnut] Jwulwgbnutph wwpuwnhn
YGpwuwwwnpwundwu hwdwywng: lwhun yGpwhuynnnipe-
Nl hpwywuwgub, npwbugh Jwulwgbnubpp hGnlGu
Uunpwndwl, Udnpubph wnbnwthnpudwl uwhdwujwé pu-
rpwgwlwnagtphl: Laqwé pwjbph hGinlnnwywuntpinitup
npwywl wanbgniejntt Ygnpsh Iwjwuinwuncd ppnigbingh
hwdwtwpwywpwluwywu hpwyhdwyh yepwhuydwu ynw:
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OueHKa 3HaHUI U NPaKTUYEeCKUX HAaBbIKOB CNeLnanucToB BeTepuHapHbIX NaGopaTopuit Kak BaXXHOro
cdrakTOopa Npu aHanuse aNnMAeMUONIOrMYecKoin cuTyauum no Gpyuennesy

.M. JaHensH, MN.I". TymaHaH
PecnybnukaHcKkul yeHmp eemepuHapHO-caHUmMapHbIx U gpumocaHumapHbix 1abopamopHbix ycrye PA

X.B. CaprcsH
Hay4HbIl yeHmp oueHKuU U aHasu3a puckog 8 obrnacmu 6e3onacHocmu nuu,esol npodyKyuu

KntoueBble cnoBa: 6pyuyernnes, duaezHocmuka, nabopamopHsbil crieyuanucm, orpoOCHUK, OUeHKa 3HaHuU, npoberisbi 8
3HaHUsIX

AHHoTauusA. lNocpeacTtBoMm pa3paboTaHHOrO Hamy OMPOCHUKA Obina NPoBeAeHa OLeHKa 3HaHWA U NPaKTUYECKMX
HaBbIKOB NabopaTopHbIX CNELManucToB, OCYLLECTBSAIOLMX AMAarHOCTUKy BpyLiennesa B cdepe BETEPUHAPHON MEANLMHBI
B ApMeHUU. BbisiBNeHHble npoberbl 1 HeJoCTaTKu B 3HAHWSIX MOTYT Oka3aTb CYLLECTBEHHOE BIWsIHWE Ha AUArHOCTUKY AaH-
Horo 3aboreBaHus U aHanu3 aNUAEMUONIONMYECKO CUTyaumm no GpyLennesy cpem cenbCKOX03ANCTBEHHbBIX XUBOTHbIX.
CnepoBaternbHo, HeO6X0AVMO NEPECMOTPETh CYLLIECTBYIOLLIME MeXaHU3Mbl OBYyYeHUs1 Y NEPenoaroToBKM CrneLuancToB
nabopaTopuii, YTO MOBLICUT TOYHOCTL OLIEHKW 3MMAEMUONOrMYECcKoi cUTyaummn no Gpyuennesy B pecnybnuke.

Evolution of Knowledge and Practical Skills of Veterinary Laboratory Specialists as an Influencing Assessment
Factor of the Epidemiological Situation for Brucellosis

H.M. Danelyan, P.G. Tumanyan
RA Republican Veterinary-Sanitary and Phytosanitary Laboratory Services Center, SNCO

K.V. Sargsyan

Food safety risk analysis and assessment research center
Keywords: Brucellosis, diagnostic, incomplete knowledge, knowledge assessment, laboratory specialist, survey

Abstract. The study aimed to assess 58 veterinary laboratory specialists' knowledge, attitudes, and practices
concerning brucellosis across all regional (Marz) and central laboratories (Reference Laboratory for Especially Dangerous
Pathogens). The survey was developed to assess the knowledge of lab specialists and identify gaps in laboratory activities
that may have an impact on test results. Questions covered the following topics: a) disease epidemiology, b) sample
conditions, c¢) biosafety and biosecurity, and d) laboratory tests, requirements, and indicators. According to the results, 45
% of respondents are 51 years old or older, most (26 respondents/45 %) have six to ten years of laboratory experience, and
20 respondents (35 %) have 21 years and more experience. Eleven people (19 %) had not received professional training.
At the same time, 90 % and more correct answers were given by respondents who had passed training during the last year.
In the last year, a person took training but did not answer 90% of the questions correctly. Most part (86 %) of respondents
were not familiar with lab test indicators (sensitivity, specificity, accuracy, etc.) and 46 (79 %) were unaware of screening
and confirmation tests requirements. Only 55 % (32 people) knew that one serological test was insufficient to make a final
diagnosis, but 24 (75 %) of those respondents could not justify that. This study shows that it is necessary to review the
current mechanisms for the preparation of laboratory specialists. This will indirectly impact an accurate assessment of the
epidemiological situation of brucellosis in Armenia.

Cunnilnfty £ 25.07.2023 po.
Qnuitunuyly £ 21.08.2023 fe.
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st1tunkFEe3NtkyL

Pwlwih pwntp'

funq,

hwlwphnunhly uqwywnwy,
hwpnighy,

Yuyncuncpyncl,
Unihpwilyinbphng,
uwyunubyng

uvoenouahr

Wuwulwpnwénipiniuncd, dwulwynpwwtu funqupnudnieiniunud tnwipptbp k-
uwyh hwywphnunpyutph ng dhown swithwpwdhuutph Yhpwnndp YEunwupubph
Unwin wnwywguncd £ hwywphninhywywjniunteincl:

Gwnwgnnnie nlultph pupwgpenud fungbph Ynynwuph 50 Udnwutphg 6-nd
(12,0 %) hwjbwptpdt, Bu Salmonella spp., huy 41-nid (82,0 %) E-coli
dwuptutp, npnup pwgwpbwy' 100 % Ywjntunieintu U npulnptp 16 wilniu
hwywphnwnhyutphg 7-h Lywwndwdp:

Unwewnyynwd £ fungtinh Ynihpwywinbphng W uwidnubyng hhjwunniejnlultph
n&U hwywphnunhywjhu pnidnud hpwywuwgUbihu hwyh wnUbp ungyu hGunw-
qnuntjwl wpryntuplbpUu nL pwgwnt wju nEnwdhengutph Yhpwnnidp, npnug
Uywwndwdp dwupEuGpp Yuyniu Gu:

Lwhiwpwl

pned, Yhpwnynud £ fungbph [Gruwlnwnwihu wwhywbdep

Wdpnne wphuwphnd wuwulwpniénieintlp gjnLnwiinunt-
unLpjwl qupgugniul wwwhnynn Ywplnp ninpunutphg £
(U.L. Qphgnpjwl, 2005):

Swjwuwnwund  funquipneénipintl - wuwulwpniéniejwl
wnwpwwnwn §nntphg £ WU wnwyb, qupgwgwd £ Up-
dwyhph W Upwpwwh Jwpgbpnud, npinbn yeuinnpnuwgwé
E hungbph wdtUwpwuwnn qluwpwlwyp: Iwupwwtunnip-
jwl hjntupuwghu hwnduwénid® Swyniph W Lanne Jwpgb-

(www.old.minagro.am/):

Qninuntnbuwywl  YEunwuhubph  pwquwgdwl, wéh
fjupwudwlu W debpwunynipjwl pwpdpwgdwl  LUwwwnw-
Uny Yhpwnyned BU puwywl, wphGunwywl dwanid nLut-
gnn wnwppbp wbuwyh YGpwihu hwyGinudubp ne hwyw-
phnuinhyutp: Cun npnud® yGpghuutpu Yppwnynud Gu bwl
hudtlyghnu hhjwunnipntluGph  pniddwl - Lwwiinwyny:
Uwywju wbwe E U6, np Upbpwwnyniejwl wybiwgdwlu

Uuarnahsnk@3ntu td scuuNLNAhU  Iwjwutnwlh wggquiht wgpwnuwiht hwdwuwpwu N 3 (83)/2023



269 Uuwulwpnidwwl pd2jwaghunnieiniu L wbwubwpniénie)niu

wpnyntupnid puyuned £ dretpeh npwyp, hugp pwgwuwywlu
wgnbgnieintl £ gnpénud Jwpnywlg wnnngniejwl pw
(U.C. Uwpwljwl, 1973, C.M. HaBawwuH, U.IN. ®omuHa, 1982):

Unihpwywntphngp (Colibacteriosis) dwwnnwy Ytunwlhub-
nh W pngntuliph uncp pupwgeny hudtlyghnu hhjwunnie-
Nt E, npp punpnaynud £ ubwinhgbuhwind, pncbwydnpnt-
Uny W wnhpubph npdwpwnwluph whitnwhwpnidubpny
(U.L. @phgnnjwl, 2002):

Uwunubynap (Salmonellosis) qnunwmnlnbuwywl Yeu-
nwuhubph, prgntbultnh hudtlyghnu hhywunnipniu £, npu
nnGygynd E wntunny, ubwunhgtdhwiny, wnnpubuhwiny,
unnwdnpuwwnhpwjhu nunhutph W enetph whunwhwpnid-
utpny (Manual of Clinical Microbiology, 2003):

Uwpdnububpp wwwnywunwd BU Enterobakteriacae punw-
Uhphu. hwywnUuh E 2nipg 2200 2héncyupwlwywl tnwpwwnt-
uwy: Cun npnd” tnwipptn YEunwuhuGph dnin hwunhwnd
GU tnwpptp 2héntyupwlwywl inGuwyutp, npnue ncuBuncd
GU UGy W Uh pwUh intptn (Heymann, 2015):

Rwny E UG, np dwupEutph Jh pwne wnGuwyubp wwpptbp
hwywphnunhy Jdhgngutph Ujwwdwdp Yuwjntuniejntt B
abnp pbpt) wybh Jun, pwu dwpnhy uyub) BU win hwyw-
phninhyutipp quugyuwdwpwn wpwnwnpt) tnwnptn tnuwyh
Jwuptwpwlwywl Swgnud ntlbgnn hhdwunnpiniultph
nGJd Ywuhuwpgblhg pnidnid hpwywlwgutine bywwnwyny
(D’Costa, et al., 2011):

Wuwulwpniénipiniuncd,  hwnwwbu  junquipniénip)nt-
Und yhpwnyned GU U666 pwlwyniejwdp hwywphninhyutn:
Nuwapwy E, np wphuwphnd hwywphnuinhyubpp, npwtu
wép fupwunn W hhywunniejniultbpp Ywuhuwpgbinn uh-
9ng, wnwyb| 2wwn Yhpwnynid U gninununbuwywu y&u-
nwuhUbph 2ppwuncd: Ywue wybwgynd BU Yephu Yud
fudGnL onhu: Uhug opu wnyw £ pwdwpwp inbntywunynie-
Nt wyu Jwupu, rE Yeunwuhutnh 2pgwuncd np hwywphn-
wnhyubph Yhpwendu £ wnwytb] Junwlgwynn dwpnywug
hwdwn: Nuinh npwlg Juwuwywn wagnbgnieniultnp
uwhdwuwthwytint hwdwn gnpénd U npn2  Jwunultn
(.M. Benskos, 2004):

UBUnwuhuGph 2ppwuncd  hwywphninhyubph  Yhpwndwu
dwdwlwy pwywnbphwutpp Ywpnn U nGnwywniunce-
Juwl gtutpp thnfuwlgtp Jwpnn opgwuhquu whuinwhwpnn
Jwuptwywu inGuwyutphu: Iwywphnnhyutph ng dhown sw-
thwpwdhuutph nGwenwd YGunwuhutpp éGnp GU pGpnud
hwywphninhywywjniunceincl, hugu £ hwugtgunid E [nLpg
hGwnlwupltnh (Manual of Diagnostic Tests and Vaccines
for Terrestrial Animals, 2018a):

fuunhp £ npyt hGinwgnunniejwl ppswliwyncd npnoti*

- hungbph YGUUwpwUwywl UdnUbGpnd Jwuptwypnipe-
jncup’ uwpdnubpgngh W Ynhpwyinbphngh wnywjniejne-
up,

- hwjunuwpBpdwé Ynihpwyinbphngh, uwdnutyngh Jpw
hwywphnunhyubph wagnbgnipjniup:

Ujnipp b UGpnnubkpp

NrundUwuhpnienillGpu hpwywlwgybp Gu 2021-2022
pUwywultbphl: IGnwagnnnieniltph hwdwnp 33 Updw-
dhnh, Upwpwwnh, Shpwyh dwpgtpnud gnpénn funquipnt-
Swywl dtpdwutpnid Udnpwnnidp Ywwnwnpyt £ 50 qnihu
funqtiph Yninwlighg: Lunwnywsé Ynynwlpp nuuwlwl
dwuptwpwlwywl Gnwuwyny hGunwagnuytbp £ Euntpn-
pwywbnphwutph fudphU wwwnwunn Salmonella spp. W
E-coli Jwuptutph hwjnbwptpdwl Uwywwnwyny (Manual
of Diagnostic Tests and Vaccines for Terrestrial Animals,
2018b):

Unhpwywntbphngh, uwdnubyngh dwuptubph Jwenip wakg-
Jwép unwuwint hwdwp yhpwnyt) Gu henniy W whun wp-
hGuinwywu ulunwdhpwywptp® Othyhupuynt Gnwpwewn,
Unehtheh, SS (Salmonella-Sigella), HE (Hekton Enteric)
wawputn, Nwwwwnpun-dwuhiwnhuh unjw, wswwnnuwjhu,
duwwbwwnnuwihu hennty dhgwdwintn, XLD (Xylose Lysine
Desoxycholate), phnphuhwlwl Api 20E ptuwn, uwjdnutw-
ubph wnihgwitluwn 2héncyutp (Snyder, Atlas, 2006):

Lunpubpnud  hwyinbwptpywdé whuinwéhu  hwpnighgubpu
nwunwuwuhpdty Bu 16 wunly®  Ampicilin - AMP 10,
Amoxicillin+Clavulanic acid AMC 30, Cefalexin CXN 30,
Cefoxitin FOX 30, Cefotaxime COX 5, Ceftazidime CZD 10,
Ertapenem ETP 10, Nalidixic acid NAL 30, Ciprofloxacin
CIP 5, Tigecycline TGC 15, Colistin COL 10, Amikacin
AKN 30, Gentamicin GEN 500, Azitromycin AZM 15,
Trimetoprim + Sulfamethoxazole SXT 25, Chloraphenicol
CHL 30 hwywphnuinhy Uhgngutph Ujwundwdp Ywjnitunte-
jntup npn2GnL hwidwip:

Rwywphnuhywywniunipjwl npndwl bwywwwyny  Yh-
pwnyb| GU Lpdwd hwywphninhyubph uywywnwywihu k-
np. gwihyt) £ hwpnighsubnh UWYwwndwdp wnwowgwé wanb-
gnLEjwl nhpntjeh 2wnwyhnp:

Upryntuplutipp b yGppneénipynitup

lungbph Yynynwupeh 50 Udnpubphg 6-nd (12,0 %) hwjun-
Uwptnt| 6U Salmonella spp., huy 41-nd (82,0 %)' E-coli
hudptphu wwwnywunn dwunkutp (6. 1):

45

40

35

30

25

20

15 9
10 6 6

X men R
0 |

E-coli M tpynLul b hwjnbwptinyty GUBM BpynLub b 6L hwjunlwpbpdbg

4

B8 Salmonella spp.

Q4. 1. lungbph Ynynwuph Udnpubph hEwnwgnunniejwl wpnynLup-
uGnp (Yuiquity £ henptwlubiph 4nnupg):
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Chl 2
nlorap

icol CHL 30

Trimetoprim -..
Azitromycin AZM 15

G icin GEN 500

Amikacin AKN 30

Colistin COL 10

Tigecycline TGC 15

Ciprofloxacin CIP 5
Nalidixic acid NAL 30

Ertapenem ETP 10

Ceftazidime CZD 10

Cefotaxime COX 5

Cefoxitin FOX 30

Cefalexin CXN 30

Amoxicillin +..

Ampicilin AMP 10 s

H2quwynitl B Ywyniu 0 ! 2

Q6. 2. Salmonella spp. dwupEubph hwywphninhywywniunipintup Guquyty £ hnplwlubnh Ynnuhg):

Chloraphenicol CHL 30

Trimetoprim -..

Azitromycin AZM 15
G icin GEN 500

Amikacin AKN 30

Colistin COL 10

Tigecycline TGC 15

Ciprofloxacin CIP 5
Nalidixic acid NAL 30

Ertay ETP 10

Ceftazidime CZD 10

Cefotaxime COX 5
Cefoxitin FOX 30

Cefalexin CXN 30

Amoxicillin +..

Ampicilin AMP 10

H2quwnil = Ywyniu 0 5 10

20 25 30 35 40 45

Q4. 3. E-coli dwuptUubph hwywphnunhywwniunieinip Guquyty E htnpuwlubnh Ynnuhg):

Npn2yG) E LunplEnhg wtgwndwé whuwnwéhu dwupEubnph Yuw-
jnctunuintup 4epp Lpdwé 16 wiuntt hwywphnwnhy dhengutph
Lywundwdp: Ginwgnunnipnillph hwdwéawiu® 6 Uunpubpnud
hwjinbwptpwé  Salmonella spp. dwuptubpp Yuyniunce-
jntu GU npulnpl] htwnlyw hwywphninhyubph Uywwndwdp
Amoxicillin+Clavulanic acid AMC 30 (100 %), Cefalexin
CXN 30 (100 %), Cefoxitin FOX 30 (100 %), Nalidixic acid
NAL 30 (100 %), Amikacin AKN 30 (100 %), Gentamicin GEN
500 (100 %), Azitromycin AZM 15 (66,6 %), Trimetoprim
(33,3 %), Chloraphenicol CHL 30 (100 %) (q6. 2):

41 UdnuGpnud hwjnuwpbpywé E-coli dwuptubph Yune-
Unrejntup npultnpyty £ hGunlyw| hwywphnunpyutph Uywun-
dwup' Amoxicillin+Clavulanic acid AMC 30 (100 %),
Cefalexin CXN 30 (100 %), Cefoxitin FOX 30 (100 %),
Nalidixic acid NAL 30 (100 %), Amikacin AKN 30 (100 %),
Gentamicin GEN 500 (100 %), Chloraphenicol CHL 30
(100 %), Sulfamethoxazole SXT 25 (34,1 %) (a6. 3):

Rwny E UG, np hGnwgnunjwd 50 udnpubphg 9-nud
(18,0 %) nplEt wnbuwyh Jwlptwypnieintt ¢h hwjnuw-
pGnYG|:
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Gqpwlwgnrp)nLu

fungbph ynynwuph 50 Udnubphg JwlpEwpwlwywlu
Enwlwyny wuswwnywé Salmonella W E-coli JwupEwywl
nGuwyubph hwywphninhywywjniuniejwl  hGnwgnune-
Jnluutph hwdwadwju' hwjinuwpbndwsd Salmonella spp. W
E-coli dwuptubpp pwgwnéwy' 100 % Yuwjnitunipntt Gu
npultnpbp 16 wunctu hwywphninhyubphg 7-h Uywwndwdp:
Ludnwputinhg 9-nud (18,0 %) nplt inGuwyh dwlunk sh hwjwn-
Uwptnytl, ntunh YupGh £ Ggpwywglty, np Uunwndwlu
wwhhu yEunwuhuGph opqwuhgunid wnyw E EnGp nhupwy-
wntphng (hanp hwywphninhy dhgngh wanbignieintu):

Unwewnyynwd £ fungbph uwpdnutyng W Ynhpwywntphng
hhjwunnrejntuutph nGd hwywphnunhywihu pnudnud hpw-
Jwlwqgublhu hwpyh wnUb] unyu hGnwagnuintejwu wpn-
jntupltpp W pwgwnbp wju nGnwdhgngubph Yhpwnnidp,
npnug Uywwndwdp Jwuptubpp Yuwnu Bu: YBUnwuhutph
hhjwunwgntpjwu ntwpentd funphpnuwygbp lwpwdpwhu
wlwulwpnydh hGn W hwwphnnhy vheng ogunwgnpéty
Uhwju JGpghuphu gnignudny: IGunwgnunnipjwl wnnnLug-
UGpp  wpwdwnptp 3wjwunwuh  IwupwwtGnniencunwd
wlwulwpnudnipjwl b wUwulbwpnénipjwl npnpunutnp
hwdwywpgnn gGpwwnbGusniejwup: Ywnplnnp £, np ytGpghuu
hwupwwbGwnipjwl nng wnwpwéend hpwywlwgluh hw-
Jwphnunhyutph 2ppwtwnnipjuu W Jwdwnph fuhunn yG-
nwhuynnnipnctt, wybiwguh YepwnGuwyutbph, YSpwihu
hwybGntdutbph, wéh fupwuhsutpnh yGpwhuyhg unupinnphu-
qw)jhu unnwgnedubpp:
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AHTMGMOTMKOP&SMCTEHTHOCTb BO36y,DMTeJ1917I KOHVIGaKTepMOZia M carlbMOHesnne3a CBUHeN

B Apmeva: CKPUHUHIroBoe uccrnegoBaHune

B.I'. OraHecsiH
HauuoHarnbHbIlU agpapHbIl yHUsepcumem ApMeHuU

X.C. CaprcsiH

Pecny6nukaHckuli ueHmp eemepuHapHo-caHumapHbIX U ¢oumocaHumapHbix 1abopamopHbix yciya PA

WU.C. ApTywsiH

HayyHbil yeHmp oueHKU u aHasu3a puckoe 8 obriacmu 6esonacHocmu nuu,esol npodyKyuu

Knio4yeBble cnoBa: soa6y6umenb, OucKk ¢ aHmMubuomuKom, Konu6aKmepu03, pe3ucmeHmHocmsb, calibMOHes11e3, C8UHbA

AHHOTaAuuA.

B »nBOTHOBOACTBE, B YAaCTHOCTU CBMHOBOLCTBE, UCMOSIb30BaHWE HEBEPHbIX 03 pasfnunyHbIX BUOOB

aHTUOMOTUKOB BbI3bIBAET Y XNBOTHbIX aHTVI6VIOTVIKOpe3VICTeHTHOCTb.

B xone uccnenosanuin n3 50 npo6 dekanuin ceuHen B 6 (12.0 %) 6binn o6HapyxeHbl 6aktepun Salmonella spp., a B 41
(82.0 %) — E-coli, xoTopble nokasanu abcontoTHyto, T. €. 100 %-Hyto YyCTONYNBOCTb K 7 U3 16 aHTUBMOTUKOB.

PeKomeH,qyeTcn npun aHTI/I6I/IOTI/IKOTepaFIVIVI KOJ'II/I6aKTepVIO3a M canbmMmoHennesay CBUHEN Y4nUTbiBaThb pe3ynbTaTbl JaHHOIO
nccnengoBaHna U UCKNKOYNTL NpUMeHeHue npenapaTtosB, K KOTOPbIM 6a|<Tepvw| npoABnArT Pe3UCTEeHTHOCTb.
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Antibiotic Resistance of Pathogens of Colibacteriosis and Salmonellosis of Pigs in Armenia.
Screening Research

V.G. Hovhannisyan
Armenian National Agrarian University

H.S. Sargsyan
RA Republican Veterinary-Sanitary and Phytosanitary Laboratory Services Center, SNCO

I.S. Artushyan
Scientific Center for Risk Assessment and Analysis in Food Safety Area

Keywords: antibiotic disk, colibacteriosis, patogen, pig, resistance, Salmonella

Abstract. Pig breeding is considered one of the most significant directions of livestock breeding both worldwide and
in the Republic of Armenia. Various types of antibiotic drugs are used in animal husbandry, particularly in pig breeding, to
promote animal growth and development. The current challenge in agriculture is antibiotic resistance, which can be caused
by improper use of antibiotics in animal husbandry. In the study, 50 biological samples (feces samples) of 50 pigs were col-
lected from three regions in the Republic of Armenia. We found Salmonella spp. in 6 (12.0 %) of 50 pig samples studied by
us and in 41 (82.0 %) bacteria belonging to E-coli groups was detected. The detected bacteria belonging to the Salmonella
group showed absolute 100 % resistance to 7 out of 16 antibiotics. The detected E. coli bacteria showed 100 % resistance
to 7 out of 16 antibiotic types. When carrying out antibiotic treatment against salmonellosis and colibacteriosis diseases in
pigs, The results of the research should be taken into account and the use of antibiotics of this type should be excluded.

Cunnulnfty ' 31.07.2023 po.
Qpuipunuily E 23.08.2023 pa.
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uvonouahphr

33 Updwdhph dwpgh «MGwh wgpn» nuwnbuntejwl «fubjugh» wuwulwtuph

Jwiltnwghuw, wwjdwulubpnud  QGpdwuhwihg  UGpypdwd  hnpunphu gbinh wnwlwéhu
Yuwplunnynieinty, undtiph YwrlwwdnLeniup Yuaqut] £ 5827 Yg, Ywentd jninh W uwhiwynigh
Zﬁ%{ﬂ;ﬁféfﬁqﬁmw%ﬁ wwpniwynieinilp' hwdwwwnwuhiwlwpwn 3,82 W 3,27 %, Ysunwuh
yblinuwlp quiliqeuws, quugywén' 535 Yq, jwrlwnpunwqwundwU dhght wpwaniejniup' 2,37 Ya/nnw:
hnpunpl gtin ubpypdwsé  Yndbpp Ywplwwngnipjwdp,  Juend  ninh W uwhnwynigh
wwnpniuwyniejwdp, Yeunwuh quugywédnyd qguihnptu gbpwquugl) U hnpwnhu
gtnh uwmwunwpuutpp, uwywu Ywprlwwnynipjwdp ghgtp U Abpdwlhwnid
pniéynn hpblug dwyptphu:
Unwyownynwd Gup 2wpnilwyt) hnpwnhu gbinh yGunwuhubph uGpypnuwdp W hG-
nwagw pnidnidp «fubiwgh» wbwubwptlpGnpnid:
Lwhuwpwl Uhwdwdwuwy 33 Ywnwywpnipintup 2019 p. wwphth

Rwjwunwund - wuwulwpniénipjwl  wnwewwnwn §jnLnp
nwywnpwpniénieinllu £ wpunwnpynn yweh 95 %-hg W
duh 60 %-hg wybthu unwgynid £ wyu 6jnLnhg:

Swywpwpniéniejwl hGnwuywpwihu qupgugdwu Uww-
wnwyny 33 Ywnwywnpnrejntup 2019 . dwpwnh 29-h rhy
327-L npndwdp hwuwnwint £ 2019-2024 pRr. lnwjwnw-
pnLénLpjwl qupgwgdwl dpwghpp (www.arlis.am):

Rwpyh wnubiny hwupwwGwnnieniunid tnwywnwpnidniye-
Jwl hGnwagw qupgqugdwl wlhpwdtpwnnieniup® ybpghu
tnwphutpht uh 2wne dpwantiph 2pgwliwlupnud Gynn-
wwywl Gpyputiphg UGpypyned GU twipptp, hhduwywunwd
hnpwnhl, 2Uhg, uhublw) U gGnut) gtintiph Gphugltn:

4-hu punnwutp £ «®npp W dhghu «fubjwgh» wbwulw)tBu-
ptph Ywnnigdwl Ywd JGpwywnnigdwl W npwug wnGhu-
Uninghwywt  wwwhnyuwt  wbnwywl  wowygnipjwu
onwahpp hwuwnwwntint dwuhU» N 369-L npnpnudp, npny
Uwhuwwntbuynid £ Iwjwunwlnid wnnigb) Yweh wpunwn-
npniejwl  dwdwlwywyhg wGhuuninghwutph  Yhpwndwl
huwpwynpnipintl ntubgnn W tnBhulhywywl vhengutnny
hwabgwé, wuwbu Ynggwé, «hubiwghy wlwulwptbuptp W
nnwlg Ywnnigdwl nu gnjph d6npptnpdwl dwhuutGph Uh dw-
up (50 %) thnpuhwiinnigl] wewmwywlu pjnethg: Lwhuwntbu-
ynud £ bwle wyn $tpdwutpp hwdwiptp Gypnwwywl Gpyn-
utiphg Ubpynynn pwpandptnwwnnt gntiph Yeunwuhutpny
(www.arlis.am):
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Lbpywynudu wuhpwdtwnientl £ wnwewgb] niuntdUw-
upptp  ubpypJwd  Gphugubph  YELUWpWLWWNUWLEUWYWU
hwwywuppubpp  «huGwgh»  wlwulwptuptbnh - wwjdwl-
utpnud W unwgywé wpryniuputph hhdwu Ypw Ggpuyw-
gnLe|nLl UEpYwjwglut) win gbntnh Yeunwuhutph hnwagw
ubpypdwl nu Unp dEpdwubpnid pncddwt wpnyntuwyb-
wnnLejwl yepwpbnjwi:

Ujniep W JGennubpp

Nruncduwuppnienilutpp Ywwwpytp Gu 33 Updwyhp-
nh Jdwpgh Wwwaqw hwdwjupnd gnpénn «NGwh wagpn»
inuwnbunipjwl® 45 qniju Yndtph hwdwn Uwhiwwnbudwé
«huGwgh» wuwulwtlph wwjdwulGpnud: Wuwntn Yndtnp
wwhynd BU 2nipguinwinyu Juncpwhu, wlyww-pnpuwihl
wwhywépeh tnwuwyny: Ybpwypnudp W Ypep Yuwnwnynd
GU opwywl GpynL wuqwd: UnyGphu Yend Gu 2yGnwywl
«Y6 Lwdwpy $hpdwih «3nngyw» inhwh Yreh upwhnd:

QGnpdwuhwihg UGpynqwé hnpwnphu gbnh 32 gnibu wnw-
ght Jwyinwghwih Unybph Ywplwiht dpGpwnyntpntuu
nuntdUwuhpBint bywwnwyny 2021 W 2022 ppE. npwlg
Jwplwwyniejntup  jwywnwghwih 305 opnwd npnpybp E
uwnniahg Yhetinh Uhgngny, Ywenid jninh U uwhwnwynigh
wwpniuwyneeyniup® «Eyndpy» Yweh wlwihquunpny,
huy yEunwuh quugqqwép' Ypnndutpny: Unytph Ynpsdh unp-
dninghwywu W pnuyghnuw hwinywupubnpu nLuntduw-
uhnytb) BU (wywwghwih 2-3 wdhultphu, GpEynwu Yrehg
1-1,5 dwJ wnwy (MeTtogunyeckne ykasanusa MCX CCCP,
1970): Unwgywd nyjuiuph hhdwu ypw hwpquwnydt) Gu
Unytnh Ywpbwwnyntejwl gnpéwyhgp (YwrlUwwnyniejwu W
yGunwuh quugywédh hwpwpbpwygnipiniup), huswtu bwl

Jwprlwwynipjwl W Ywenid jninh nL uyhwnwyngh ww-
pnLuwyneejwl, jurlwwnynipjwl b urlwnunwquundwl,
JwprlUwwynipjwl W ysunwuh quuqywséh dhple wnyw hw-
JwhwpwptGpwygwywl uwh gnpéwyhgutpp:

Lubnypdwé yeunwuhutph qubinhywywu ubpnwdh npulnp-
Jwu wuwnhdwup npn2Gint bwwwnwyny  nrunduwuhpynn
undtnh Yuplwiht Jdptpwwnynipjwu gnigwuhubpp hwdt-
dwuwnyby U npwlg dwptph unu gnigwthutnh hGw, W hwp-
Jwnyyty BU yuwrlwwnyniejwl, Ywend jninh ne uwyhunwynt-
gh wwpniuwynipjwl dwnwlgbihniejwl gnpdwyhgubnp:

Unwgwéd wndjuwilbpp  hwdwywpgswiht - «Rhnuinwwny
6npwagnpny Gupwnyytp U YGuuwswhwywl (phndGunnhy)
uwydwl (M+m, 3, Cv):

UpmnyntupUutipp W yGppneénipynitup

3nRwnht gtinh wnwghtu (wywnwghwih Ynytph W npuilg
dwjptph Jwprlwjhu Jetpwwndnipjwl gnigwuhubph n
yeunwuh qwugywéh nuuntdUwuppniwl — wpnyniupe-
Utpp UbpYuwjwgywd Bu wryniuwy T-nud: Gpwugyby Gl
JwprlUwjht Upbpwwnynipjwl W yeunwuh quuqwdh pw-
Jwywu pwpép gnigwupputn. dhghu  Ywelwwnynip)nt-
Up (wywnwghwih 305 opnwd Ywauty £ 5827 g, Ywpend
jninh - W uwyhwnwyngh wwpniuwyneeniup®  hwdwww-
nwupiwlwpwn 3,82 W 3,27 %, YybGunwuh qwugywép'
535 Yag: Mwnpgynud £, np Qbpdwuhwihg Ubpypdwéd hnpp-
inhu gbnh YndtGpu wnwght (wywnwghwnd gnigwptint)
GU 3wjwunwuh dwupwnwpeny nGYnpnwihlu pwpén Ywpe-
LUwwnynipintt (2021 . hwupwwtwnnipiniuncd UGy Ynyh
UhghU nnwnGywu Ywrlwwnynipintup Yuadt, £ 2435 Yq):

Unynruwy 1. «MGwh wgpny» inuinbuntejwl hnppunhu génh wnwght jwywnwghwih Yndtph W npwug dwjpbph jwplwhu Jet-

pwwnyntpjwl gnigwlhpubpp*

n=32
E g
e ] g g 5 3
S o c =] = & 3 ©
32 s =4 o = = é - g o
hudpbip S 5 0 © 2= =1 5 cl = o
3 5 o 2 S5 3 = 35 = S &
33 @ S, 232 3 3 33 53
5E g € 3 g3 E ® 3 £g ? 5
2 3 . S 353 R 3o B3 e 3 £
> 3 J = 5 ER 353 > = S = > o= > o
Lim 4670-7205 3,32-4,60 2,90-3,62 169-311 153-245 420-600
M:+m 5827+110 3,82+0,05 3,27+0,03 223+5,3 191+4,0 535+8,1 10,9
AnLuwinptn
c 705,0 0,26 0,17 26,3 23,1 39,6
Cv, % 12,1 6,7 11,8 12,1 7,4 -
Lim 8300-12890 2,80-4,85 2,93-3,70 286-486 280-406 - -
Uwink M=m 8760+134,5 3,79+0,07 3,27+0,04 332+8,6 287+5,5 - -
w
n&n 5 876,0 0,40 0,17 46,8 30,7 - -
Cv, % 10,6 10,6 52 14,1 10,7 - -
SwppGpnieniup, + -2933 +0,03 - -109 -96 - -

*Yuwqdyb| £ htnhuwyutph Ynnuhg:
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Anwlpe, puin pnuhnwynpdwl hpwhwugh, YurUwwnynte-
jwdp hnpwhu gbnh unwunwpup gbpwquwlgb) BU 1627
Uag-ny Ywd 38,7 %-ny, Ywpend jntnh L uwyhwnwynigh ww-
pnilwynipjwdp’ 0,22 W 0,07 %-ny (Rpwhwlg Ywpelw-
nnL U Yuwplwduwwnt géntph tnwywnph pnuhnwynpdw,
1990 p.):

Atpdwlhwihg Upynqwd hnppunhu gbnh Yndtnh pwnén gb-
UGinhywywl utpndh Jwuhu £ yywjned Uwle wju thwuwnp,
np wnwudht Ynybph Juwprlwwnynipintll wnwehU (wywnw-
ghwjnd gtpwquugty £ 6500 Yg-p: Yyuwbku' ncuncduwuhn-
Jwd 32 ginchu Yndtiphg 8-h Ywd 25 %-h Yuelwwndnipinitup
6500 Ug-hg pwnén E, L dhghup Ywaqut £ 6716 Yq:

Unyneuwy 1-h inuiubph hwdwéwju® hnpwnpu gbnh ynyt-
nh unwin gpwugyty £ uwle pwdwywl pwnpap® 535 Yg Yyeu-
nwuh quugywds, npp gbpwquugnud £ gbnh utnwlnwnup
55 Yg-ny Ywd 11,5 %-ny: Ywpbwwnyniejwl gnpéwyhgp
Jwaquty £ 10,9, hugp yywynd £ wju dwuhl, np hGiwagnun-
Jnn ynytbpp Ywplwwnnt inhwh Gu:

SunbGunLpjwu wwjdwluGpnd nhunwpydwlu (wgewswithw-
Jhu) Enwuwyny nruntduwuhpybl £ bwle hnpwnhu gtinh Yn-
dtnh Undh aup, huy unnighg Yhebiph puewgentd Juinyt-
Lwgwihny npn2ytb) £ Yuwplwpunwquundwu wpwanepjnilp:
Cuwn unwgywé wpnyntuplbnph® nLuncduwuhnynn 32 ginthu
Undtphg 24-p (75 %) nlubgtk| GU pwuwal, huy 8-p (25%)
yinpwyniu ynepés:

Unytph Unnn Yuplwpunwqwndwl JhghU wpwaniejnlup
Ywaqut £ 2,37 Yg/pnw, npp (wy gnigwuhy E: 3wy E UG,
np N Ywiniquih Jwpgned hnpunhuwgywé ullwpnbun gb-
nh ynyGph thnpdlwywu hudph dnuin Jurlwnpunwgquundwl
wpwantpintup Ywaut) £ 2,65 Ya/nnw, huy unnighs fudph
dnwn' 2,8 Yg/nny (B.MN. Mewepsikos, 2023):

Nrunduwuhpynn YnyGph hhdlwlwl dpbpwwnne hwnyw-
upputph Uhple wnyw hwdwhwpwpbpwygwywu r Yuwp'
Jtp Ynnuhg hwpdwnydwsd gnpdwyhgutiph  Jtnpwptinjwy
nyjwubnp Epyuwywgywé Bu wnynuwy 2-nid:

Unytnh Yuwplwwnyniejwl W Yweh jninwjuniejwl nL uwh-
nwynctgwjuntejwl Uhgl oppuwswihnpbl wnyw E pny| pw-
gwuwywl hwdwhwpwptpwygwywl Yuw r=-0381 L
-0,218), puy Ywend wwpnibwyynn jntnp W uwyhunwyne-
gh Uhgle hwdwhwpwptpwygwywl Yuwp uhghhg pwpép
npwywu k£ (r=0,653):

N2 LEuhugpwnh dwpgnud hnpunhuwgywé ullwpnbun gb-
nh wnwghtu (wywnwghwih ynytph ununn uvwhdwlyb, Gu
hwdwhwpwpbpwygwywu Ywwh hGnlyw; gnpéwyhgut-
np. YwplUwwnynie)ntU-yweh jninwjunceinit’® -0,11, Yuwpe-
LUwwnynipnil-yweh  uyhunwynigwjunienlt® -0,28, Yw-
ph nunwjunteinU-weh  uwhwnwynigwjunient® +0,26
(r.B. MkpT1usiH n gp., 2020):

Unjneuwy  2-h - wndywiubph hwdwéwiu®  Yyndbph  Yuwpe-

Lwwnynipjuwl b jupbwpunwqundwu wpwagniejwu dhol
wnyw E npwywl, dhghu dténipjwlu (r=0,404), huy Ywpe-
LUwwnynipjwl W yEunwuh quugywséh dholl' npwywl, pw-
Jwywu pwpén (r=0,703) hwdwhwpwpbpwygwywl Yuw:

wny E Uk, np UGp Yynnuhg unwgywé hwdwhwpwpbpwy-
gulwl Ywwh gnpdwyhgutipp ginuyned BU punntuywd unp-
dwutph uwhdwulGpnud W Ywpnn EU Yhpwnybp tnuintunte-
jntuncd hpwywuwgynn utGyghnu wphuwwnwuputnnid:

Swpptp GpypuGpnud uGpypJwé hnpwnhu gbinh Ytunwuh-
utph pnénudu wwwhnybp £ npwywu wpryniuputn: Wju-
wbu' 33 «Ugpnhninhug Updtuhwy UNC inunbuntpiniuntd
Uduinphwihg ubpypywd hnpwnhu gbinh wnwehu jwywnw-
ghwjh Ynytph Yuwplwwnynientp Yuqut £ 4568 yq, Qbp-
dwUhwjhg W Lhinjwjhg ubpypywéutphup' hwdwwwunwu-
huwlwpwp 4520 W 6570 Yg (L.U. Uhuwuwu W ncphy.,
2019, .M. MuHacsiH n gp., 2014):

Uhphwynud Unyndwd hnppunhl ginh dwepwgtin: Yndtpp
Jwprlwwynipjuwdp gbpwquwugt) Gu nGnwywu 2wdh gb-
nh Undtiphu dhghtip 4325 Yg-nd, huy ol gtinh Ynytpht®
5532 yg-ny (A.M. Anbmoxammag v ap., 2020):

Awquhuunwuh «Wdwph» wnunbunieniund UepYpYwd

hnppinhu gbnh Ynytph Uhghtu Ywplwwnynienitup uqut) £
7598 Ug (M.A. Mypatosa, 2021):

N «Ugpndhpdw Mwpudwy»  nunBunteintund Ywuhw-
Jhg UGpynyws hnpinhl gtinh wnwghl (wynwghwh Ynyt-
nh Ywplwwynipintup uqut, £ 8615 Yq (C.E. TanyruH
n ap., 2021), huy Unuydwh dwpgh «UdnGluyn)t»
nuwntGunipntuncd wnwehu W Gppnpn (wiyunwghwlbnh
Ynybphup' hwdwwwwnwupiwbwpwnp 7297 L 8773 Ug
(T.B. NenexnHa n gp., 2022):

Lenyuwjwgywé nyjwiubpp thwunned GU, np hnpwnpu gt-
nh yndGpp wnwpptp nwpwswppwultpnd Yepwyndwl
L wwhywéph pwjwnwn wwjdwuutnnd gnigwptpnud B
gtinhu punpn? pwnan Ywprlwhu UptpwwnynLpinLu:

Cuwn wryntuwy 1-h nyuiubph’ wnwehu (wywnwghwjh yn-
UJGpp Ywrlwwnynipjwdp qgwihnptlu ghet Gu QGpdwlhw-
jnd pndynn hpBug dwyptphu 2933 Yyg-ny Ywd 50,3 %-ny:
Uwywju dwyptnh nL nnunptnph wened jninh W uwyhwnwyne-
gh wwpnuwyntpjwl gnigwuhpubpp gntet s5U tnwnpGnyb:
AnLunptbpp Yweh jninwijuniejwdp punwdtup 0,03 %-ny Gu
gGpwaquugt) dwjnpGphu:

Wjuwyhuny' ubpypywd hnpuinhu gbnh Ynybplu wnwsehu [wy-
thwghwjh Ywrlwwnynipjwdp qquihnptl ghetl Bu hptug
Jwjntphu:

YwprlUwuwnnt nwjwpwpniénieintuncd wpnnitbwyGun uk 6Y-
ghnu w2huwwnwlputn hpwywuwgubint hwdwn Ywplnnp £
Lwl npn2t| ublEYgynn hwwnywuhubph dwnwugbihniejwl
gnpéwyhgutipp, pwuh np npwug UGénLejwlp £ wywjJwlw-
ynpqwé ubityghwih wpnyntuwytunnie)nilp:
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Ungneuwly 2. 3npuht gbnh Yndbph hhduwywl Jpbpwwne hwnwuhpubph dhole hwdwhwpwpbGpuwygwywl Yuwh

gnpdwyhgutnp, r*

n=32
SwdwhwpwpGpwygwywl Yuwh gnpswyhgubpp, r
YwRLWYALRNL - YwprlwwnynLpintu Ywreh jpLnwjunteiniu YwprlwwnynLpintu UwRLWNYALRINLL -
Ywpeh jnLnwjuntniu Nzl ol = AT YL ysunwuh quitgyuwsé
e JNLNWtnte) uwhwnwynigwjuniintt uwyhwnwynigwjuniniu wnwagntejnLl i quitg
- 0381 -0,218 0,653 0,404 0,703

*Ywquyty £ hEnhuwyutph Ynndhg:
Ywwnwnpwéd hwpqwpyubph hwdwéawji® nwunwduwuhpynn Qpulywuncpinlu

yngtph Ywprlwwnynipjwl dwnwugbihniejwl gnpéwyhgp
(h?) Ywauty £ 0,33, huy Ywph jnunwjuniut W uyhunw-
Ynrgwjunejwu gnpdwyhgutpp' hwdwwwnwupuwlwpwnp
0,46 W 0,58:

N Oningh dJwpgh «Upwdjwluynty  inuntGuntpincuncd
hnpwhu gbinh wnwghU Jwynwghwih Ynytph dnn Ywpe-
LUwwnynipjwl dwnwugbihniejwl gnpéwyhgp Ywaut) E
0,462, wph nunwjuniejwu nL uwhwnwynigwjuncejwl
gnpéwyhgutpp’ hwdwwwwnwuhuwuwpwnp 0,122 W 0,144
(A.W. Wenpakos n ap., 2023):

Wjuwhuny Yuntih ELzkL, np hnpwnh gtnh Ynytnh Yuplwhu
drbpwwnyniejwl gniguwuhpubph dwnwugbihnijwl gnpéw-
Uhgubpp guuynd BU punniujwé Unpdwlbph uwhdwlut-
nncd, ncuinh Ywnnn GU Yhpwnytbp «MGwh wgpn» nbnGunte-
Jntuncd hpwywlwagynn ubEyghnu wfuwwnwuputnned:

GqpwlwgnLpniu

Qtpdwuhwihg UGpynqwé hnpwnplu gbnh wnwghlu (wynw-
ghwjh ynybpp «MGwh wagpn» nunGuncpjwl  «pubiugh»
wlwubwptlph wwjdwultpnd wrlwiht Jetpwwnynip-
jwU pwpép gnigwuppubpny W pwywywl pwpan YEunwuh
quugywény gbpwquwugtbp U hnpwnhu gbnh unwunwpun-
Utnp, vwywiu Ywrlwwnynipjwdp qawihnptu (2933 Yyg-ny
Jwd 50,3 %-ny) ghet, Gu QGpdwuphwynd pnidynn hptug
dwjntphu: Uhwdwdwuwy hwny £ UG, np Ywpenid jntnh W
uwyhwnwyngh wywpniuwynipjwl gnigwupubpny  nnLuwn-
nGnpu nL JwynpGpp gnbpt s6U tnwpptnybi:

NruncdUwuhpynn Yndtph Ypdh dnpdndpniuyghntwy hwn-
ywuhputpp hhduwywund  hwdwwwwnwupuwub Gu UG-
pbUwjwgywsé Yehu Ubpyuwjwgynn wwhwlgubphl: Iwp-
Jwpyutph hwdwdwju® hnpwhu gbnh Yndbph YweUwihu
UpGpwunynipjwl wynwniywghnlu  qGUGhYwywu wwpw-
dgipbpp' r W h? (hwdwhwpwpbpwygwywl juwh b dw-
nwugtlhniejwlu gnpéwyhgutpp), punniujwd Unpdwutnh
uwhdwultpnwd U W Ywpnn BUu Yhpwndbp wnunbuniene-
Und hpwywlwagynn ublEyghnt wpfuwwnwupubnnid:

Rhup punniubiny  hGunwgnunipnllltph - wpnyniugutnp'
wnwewnynwd Bup wpnibwyt] wwdwnph hnpwnpu gbnh
yeunwuhutiph Uepypndp W npwug hGinnwaqw pnénidp Iw-
jwutnwuncd gnpénn «huGwghy» wuwulwpBuptnnid:

1.

33 Jwnwywnpniejwlu N 327-L npnanudp 33-nwd 2019-
2024 pr. nwywnwpndniejwl qungwgdwl dpwaghnpp
hwuwnwuwnbnt JwuhU, 29 Jdwpwnnh 2019 . https:/www.
arlis.am/DocumentView.aspx?docid=130071.

33 Ywnwywpnipjwl N 369-L npnanudp ®npp L
dhghu  «hublwgh»  wlwulwpBuetnh  Jwnnigdwlu
wd JGpwywnnigdwl W npwlg wnGhulninghwywu
wwwhnydwl  wGunwywlu  wewlygnijwl  Spwahpp
hwuwnwwnbint Jwuhl, 4 wwnhih 2019 e. https://www.
arlis.am/DocumentView.aspx?docid=129757.

Ipwhwlg  Ywprlwwnt W Ywelwduwwne  gtntph
tnwywnph pnuhinwynpdwt, 1990 .
Uhlwujwu L.U., UpdnUjwl UW.hu.,, Qhpgwl S.d.,

Qhpywlu d.S. Lhndwihg uUGpypywéd hnpwnhu gtnh
yndbph Jwplwihtu Jetpwwnynieintlp  Iwjwuwnwlh
wwjdwuuGpnud / Ugpnghwnneeyntt W inGhulingnghuw.
- Bp: 3UUR, 2019. - N3. - Ep 93-97. https://doi.
org:10.52276/25792822-2021.1-93.

Anbmoxammag A.M., bakan A.B., bBbakan ©.P.
MpoayKTVBHLIE MOKa3aTeNnW KOPOB pasHbiXx Mopop U
nx nomecen B Cwupurickon Apabckon PecnyGnvke //
3ooTexHus. - 2020. - N 12. - C. 9-11.

NenexvHa T.B., bakan ®.P., ABoeesa E.B. Morno4yHas
NPOAYKTMBHOCTb ~ KOPOB  FOMWITUHCKOW  Mopogbl B
Mockosckown obnactu // 3ooTexHus. - 2022. -N 5. - C. 5-7.

MeTtognyeckme ykaszaHna MCX CCCP. OueHka
BbIMEHW M CKOPOCTN MOJIOKOOTAA4YMN KOPOB MOJIOYHbIX U
MOJIOYHO-MSCHbIX nopog. - M., 1970. - 22 c.

MeLuepsikos B.I1. BnusiHne npogomkuTensHoCTV npesa-
[OWUMbHOW MOATOTOBKM BbIMEHW Ha aBTOMAaTU4ECKOM
YCTAHOBKE HA WHTEHCUMBHOCTb MOJIOKOBbLIBEAEHUS Y
HW3KO- U BbLICOKOMPOAYKTUBHbBIX KOpoB // Momno4yHoe
MU MsicHoe ckoTtoBoacTBo. - 2023. - N 1. - C. 15-18.
http://dx.doi.org/10.33943/mms.2023.83.37.003.
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TUHCKOW Nopoabl, 3aBe3eHHbIX U3 ABCTpun 1 F'epmaHmnm 11. MypatoBa M.A. OcoBeHHOCTN MONOYHON MPOOYKTUB-

B ycnosuax OO0 “ArpoxonauHr Apmenus” // 1ssecTus HOCTU KOPOB TOMLUITUHCKOW MOPOZbl B YCMOBUSIX tOro-
HAYA. - 2014. - N 4. - C. 46-49. BocToka KaszaxcrtaHa // C6. Hayd. TpygoB Kasax. Hal.

arp. uccnenoBaTenbCkoro yHueepceuteTta. - Anmarthl,

10. MkpTusiH .B., Bakain A.B., Bakait ®.P. Koppensiums 2021. - C. 109-114.

MEXAY NpusHakami  MOMOYHON  MPOAYKTUBHOCTA Y 12 Tgnyryn C.E., Mewwepos P.K., OyHnH M./, OcoBeHHocTM
FOMLITUHM3NPOBAHHbIX KOPOB YEePHO-NECcTPON nopobl ceneKLmMM ronWTUHCKOTO CKoTa U3 CeBepOeBPONencKmx
pasHol cenekunu // 3ooTexHus. - 2020. - N 11. - C. 2-4. cTpaH // MonoyHoe 1 MsicHoe CKOTOBOACTBO. - 2021. - N 6.
http://dx.doi.org/10.35694/yarcx.2023.61.1.011. - C. 2-4. http://dx.doi.org/10.33943/mms.2021.57.41.001.

Monou4Hasn NPOAYKTUBHOCTbL 3aBe€3€HHbIX U3 Fepmaval KopoB rOJILLTUHCKOWN nopoabl B yCrnioBusx
“yMHOro” XXMBOTHOBOAYECKOIro 3aaHus xo3aunctea “lMenu Arpo” ApmaBupckoro map3a PA

J1.M. MunacsH
HayyHbIl yeHmp ouyeHKu u aHanu3a puckog 8 obnacmu 6e3zonacHocmu nuuyesol npodyKyuu

T.K. YUnTtusaH, XK. T. YutusH
HauyuoHarnbHbIl agpapHbIl yHugepcumem ApmeHuuU

KntoueBble crnoBa: 2owmuHckas nopooda, xueasi Macca, 1akmauusi, cooepxxaHue xupa u besika 8 Mosioke, yoou

AHHOTauunA. YOONHOCTb 3aBe3eHHbIX U3 [epmMaHMn KOpOB-NEePBOTENOK FOMLWTMHCKON NopoAbl B YCrOBUSAX “YMHOr0”
XMBOTHOBOAYECKOro 3aaHus xossanctea “Ienn Arpo” Apmasumpckoro map3a PA coctaBuna 5827 kr, cogep)kaHue xupa 1
6enka B Moroke — 3.82 % 1 3.27 % cooTBeTCTBEHHO, XMBasi Macca — 535 Kr, cpeHssi CKOPOCTb MOSokooTAaun — 2.37 Kr/MUH.

VIMNOpTUpPOBaHHbIE KOPOBbLI 3HAYUTENBHO MPEBOCXOAMMAM CTaHAapPTbl FOMWTUHCKON MOPOAbl MO YAOSIM, COAEPXKaHUIO
MOJIOYHOr O XXupa un Oerka, XXMBOW Macce, 0OAHakKo no yO40SM YCTynanu CBOMM MaTepsaMm, pa3sBoanmbiM B FepmaHunn.

Mpeanaraetca NpogomkMTb 3aBO3 U AanbHelllee pasBefeHne KOpoB AaHHOW MOPOAbl B “YyMHbIX” XXMBOTHOBOLYECKMX
NOMeLLEHNSIX.

Milk Productivity of Holstein Cows Imported from Germany Under the “Smart” Farming Conditions
of the “Pepi Agro” Farm at the Armavir Marz of the Republic of Armenia

L.M. Minasyan
Scientific Center for Risk Assessment and Analysis in Food Safety Area

T.Zh. Chitchyan, Zh.T. Chitchyan
Armenian National Agrarian University

Keywords: fat and protein content of milk, Holstein breed, lactation, live weight, milk yield

Abstract. The study was conducted on Holstein cows, which were imported from Germany and kept in the “smart”
barnyard of the “Pepi Agro” farm at the Armavir Marz of the Republic of Armenia. According to the results, during the first
lactation, 5827 kg of milk was yielded, fat and protein contents in milk were 3.82 and 3.27 %, live weight was 535 kg, and
milk yield was 10.9 with the average milk flow rate of 2.37 kg/min. According to the 1990 appraisal, these cows exceeded
the standards of the Holstein breed in terms of milk yield, fat, and protein content, as well as live weight. However, their milk
yield was lower than the mothers bred in Germany by 2933 kg or 50 %. We propose to continue the importation of Holstein
cows and their further breeding in “smart” farming conditions in the Republic of Armenia.

Cunnilyly £ 07.07.2023 po.
Qpupunuyty £ 28.08.2023 p.
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HEKOTOPBIE ACMNEKTbl TEPANEBTUYECKOWU TAKTUKU NMPU JIEYEHUN
NMAPBOBUPYCHOI'O SHTEPUTA Y COBAK

A.P. MKpTUYsiH K.6.H.
BemepuHapHbilti kabuHem UM Apmypa MkpmusiHa

K.A. CyknacsH k.e.H., 3.A. HukorocsiH k.e.H., C.A. MKpTUsiH
HauyuoHarnbHbIl agpapHkil yHUsepcumem ApmeHuu

artur.veterinar@rambler.ru, karinesukiasyan58@gmail.com, erik-nik69@yandex.ru, sergmkrtchyam@mail.ru

CBEOEHUA AHHOTAUUA

KnioueBble cnosa: Pa3pa60TKa AO(PEKTMBHBLIX METOAO0B JleyeHust napBOBMPYCHOIo 3HTEepuTa

BUpYC, SIBNSIETCS OOHOW U3 aKTyarnbHbIX NpobnemM BeTepuHapum, NOCKOMbKY YAENbHbIN

[TIFOKOKOPTUKOWZ, Bec aToro 3aboneBaHus cpean ApYrMx WHMEKUMoHHbIX BGonesHen cobak

CbIBOPOTKa, OOBOMbHO BbICOK. Hawm wnccrnegoBaHusA nokasanu, 4To  cneumduyeckme

LLJEHOK, UMMYHHbIE CbIBOPOTKM Hapsgy C MNaTtoreHeTU4YecKom W CUMMTOMaTUYecKomn

SHTEPUT Tepanuen noBbIWaT 3(EKTMBHOCTb NeveHns Bcero Ha 25 %, B TO Bpemsi
KaKk codeTaHue cneunduyecknx KMMMYHHbIX CbIBOPOTOK W [eKcameTas3oHa
CO CpefcTBaMM MepeyvncrieHHbIX B1aoB Tepanum — Ha 50 %, 4To ykasbiBaeT
Ha HeobXOOUMOCTb  ANUTENBHOrO  MPUMEHEHWS  TMHOKOKOPTUKOWAOB  C
NPOTVBOLUOKOBBIMU 1 MPOTUBOTPUOKOBLIMW ~ CBOWCTBaMM,  MOBbILLAKLLNX
ajanTauuio opraHuama npu neYeHun NapBoBUPYCHOTO SHTepUTa.

BBepeHue OOCTYN K pa3HOCTOPOHHEN MHAOPMaLIMK MO COAEPKaHWH,

KOPMJ1eHUIO, JNe4YeHUo AOoMallHUX XWUBOTHbLIX, @ TaKxXe C
nosABrieHMeM MHOXeCTBa TeNleBU3MOHHbLIX nepenady o XXu-
BOTHbIX B CO3HaHUM CcpedHero U Mosiogoro nokorneHua
rpaxgaH CTpaHbl CIOXUINNCh NpeacTtaBneHna, npueenline
K nepernioMHbIM U3MEHEHUAM MeHTanutTeTa obulecTBa, B
KOTOPOM paHee naTpuapxalbHO NpoxraaHOoe OTHoLlle-
HNe K HenpoaAyKTUBHbIM XXMBOTHbIM Ha4Yano MeaneHHo, HO

B nocnegHue rogpl ntobutensckoe cobakoBoacTBO B Ap-
MEHMM NpeTepneno 3HauuTenbHble MO3UTUBHbLIE W3Me-
HEHUs, BblpaXaloLlMecs Kak B YBENUYEHUU KONMYeCTBa
copepxalumx cobak rpaxaaH, Tak U B MOBbILEHUN cpeaun
HaceneHus KynbTypbl COAEPXKaHUS AOMALUHUX XUBOTHBbIX.
Bnagenblbl 4eTBEPOHOTrMX MUTOMLIEB Havanu vaile ob-
palatbcsl K crneumanucTam 3a KoHcynbTauuen n Betepu-

HapHOW MOMOLLbIO, YTO B CBOK ouvepedb crnocobcTeoBano
pOCTY B CTOMULE M APYrMX KPYMHbIX ropodax pecnyonuku
yucrna YacTHbIX BeTEPUHAPHBIX KITMHUK U KaOMHETOB, a Tak-
K€ TPYMUHI-CanioHOB U FOCTUHUL, AN MENKUX AOMALUHUX
XMBOTHbIX. C pasBMTMEM MHTEPHETA, NPEAOCTaBSAOLLErO

6ecnoBopoTHO yCcTynaTb MecTo obLLevenoBe4eckum ryma-
HUCTUYECKUM MpUHUMNam fobBM 1 COYyBCTBUSA K OpaTb-
SIM HalWUM MeHbLUIMM. Y BnagenbueB cobak 3HaunTensHoO
NOBbICUIIOCb CO3HATENbHOE M OTBETCTBEHHOE OTHOLLEHNE
K CBOMM MMTOMLLAM, B YaCTHOCTUN K NPOBEAEHMIO CBOEBpE-
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MEHHbIX NMPOMUNAKTUYECKMX NPUBMBOK, U3-32 Yero pesko
COKpaTMIIOCh KONMUYECTBO TakUX MHMDEKLMOHHbIX 3a6one-
BaHWiA, KaK YyMa NNoTosAHbIX, UH(EKLMOHHBIN renaTuT, a
TakKe NapBO- Y KOPOHABUPYCHbIA SHTEPUTLI U NENTOCTU-
po3 cobak — 6onesHn, MaccoBO PacnpoCTpaHUBLLIMECS U
JOCTUILME CBOErO 3MU300TUYECKOrO NUKa B AEBSHOCThIE
roZibl npoLusnoro Beka. OQHaKo yaenbHbI BEC NapBOBUPYC-
HOrO 3HTEpWTAa NO CPABHEHUIO C APYTUMU UHAEKLIMOHHBIMU
GonesHsaMu cobak [OCTaTOMHO BbICOKMIA, U B BeTepuHap-
Hbl€ KIMUHWKN U KaBWHEeTbl NepUOaMYECcKn MOCTYNatoT XKu-
BOTHblE C MpM3Hakamy 3Toi UHdekumn. YacTel cryyau,
korga Bnafesnblpbl cob6ak C Lenbio 3KOHOMUU BPEMEHMU U
CPELCTB WrHOPWPYHOT HEOBGXOAMMOCTb BakKUMHALWMKU, YTO
HEMUHYEMO MNPUBOAMUT HE TOMbKO K GONbLIMM (DUHAHCO-
BbIM NOTEPAIM 13-3a JOPOroCTOSILLErO U He Bceraa adhdek-
TUBHOTO NEYEHUs, HO U K MOpParbHO-MCHUXOIOrMYEeCckoMy
ylep6by, Bo3HMKaloLLeMy y Briagenblia oT YyBcTBa 6esbic-
XO[HOCTU Mpu BuAe CTpagaHuii 6onbHoi cobaku.

Bo3byautens napBOBMPYCHOIO 3HTEpPUTA, MOSIBUBLLETO-
Cs1 Ha nocTcoBeTCckOM npocTpaHcTee B 1980 rogy nocne
npoeeneHus B MockBe OnMMMUICKUX Urp, SIBNSIETCA BU-
pycoMm n3 cemeincTtBa Parvoviridae, obnagatowum cpas-
HUTENbHOW YCTOMYMBOCTLIO K (PU3NYECKUM Y XUMUYECKUM
hakTopam BHELUHEN cpefbl: B hekanusix 0onbHbIX cobak
coxpaHsieTca fo roga, a 0.5 %-Hble pactBopbl hopmanu-
Ha N KayCTUYeCcKoM coabl yOMBatOT ero B TEYEHUE CYTOK.
B opraHusme 3apakeHHbIX XMBOTHbLIX BUMPYC penpoayuu-
pyeTcs B anuTenuarnbHbIX KNneTkax, YeM M obycrnoBneHa
cMMmnTomaTvka GonesHu: HabngalTcss He npekpallato-
LMecst 40 BbI3OOPOBEHNS UTN CMEPTU KPOBaBbIE MOHOC U
pBOTa, MPUBOASALLME K Aermapataumm n aumaosy. B ocHos-
HOM ©0ne3Hb NpoTeKaeT OCTPO MMM NOAOCTPO, ANUTCS OT
3 [0 6 gHew 1 NpUBOAWUT K rTMOEenu XXMBOTHOMO BCNEACTBUE
pa3BUBALLNXCA TEMOANHAMMYECKOrO LIOKa W TSHKErnomn
cepaeyvHon HegocTaTtoyHocTn. OTcyTCcTBUE 3hPEKTUBHBIX
NPOTUBOBUPYCHbLIX NpenapaTtoB 00YyCnoBnvMBaeT BbICOKUM
NPOLIEHT CMEPTHOCTX NPV NapBOBMPYCHOM 3HTEpUTE, Tak
Kak NMpUMeHsIIoLMEecs naTtoreHeTu4Yeckne m CUMNToMaTu-
yeckne cpeacTBa He BCerga NpUBOAAT K BbI34OPOBMEHUIO
6onbHbIX cobak (H.M. AntyxoB u gp., 1990, H./. Apxunos,
1984, A.[l. benos u ap., 1990, I'.". LLlep6akos, I".B. Mony-
WwuH, 1992, MN.E. AdaHackes, I'.I'. JlornHos, 1991, A. Pau-
cu, b. TeHHaHT, 2019).

Cpeon npakTuyeckux Bpaden ocnapuaeTcs Heobxoam-
MOCTb MPUMEHEHWNS B Ka4yeCTBe ITUONOrMYeckoro cpep-
CTBa NOMMBANEHTHbLIX MMMYHHbIX CbIBOPOTOK MPU NeYeHnn
napBOBMPYCHOro aHTepuTa cobak. VI3BeCTHO ofHaKo, YTO
NCMonb3oBaHMe Crneunduyecknx UMMYHHbIX CbIBOPOTOK
npu neveHnn nobbix BUMPYCHbIX 3aboneBaHunii mManoad-
hEeKTMBHO K3-3a8 HECNOCOBHOCTW aHTUTEN HEeNTpanuso-
BaTb MPOHUKLLUME B KNETKN XXMBOTHOIO BUPYCHbIE aHTUMEHbI
(Y. bowvia, 1969). Takum obpasom, achdhekTMBHOE NPpUMEHe-
HVe MMMYyHOTepanuu BO3MOXHO NULLb B MHKYOAaLMOHHOM
nepuope 6onesHu B cTagny BUpemMuu, nocne xe MaHunde-

CTauum KIMMHUYECKOW KapTWHbI B CTaAUN BHYTPUKIIETOYHOW
penpoaykuuM Bupyca BBEOEHUE UMMYHHbIX CbIBOPOTOK
Hepe3ynbTaTUBHO. BONbLUMHCTBO CNELuanuMcToB pPeko-
MEHAYIT Ha paHHUX CTaausX NPOSIBNEHUS BUPYCHbIX 6o-
nesHen cobak MCnonb30BaTh rMIOKOKOPTUKOUALI, obnaaa-
oL MEe NPOTMBOLLOKOBbLIMU CBOWCTBaAMU 1 MOBMnM3ytoLmne
3HepreTnyeckue pecypchbl opraHmama Ha 60pb0by ¢ UHGEK-
uuen (F.I. Wep6akos u ap., 2009, B.B. MNMonosutHka, 2005,
H.A. Macumos, C.U. Jlebeabko, 2023).

C uenblo YacTMYHOro paspeLLeHnst Borpoca, KacatLero-
cH 3(p(PEKTUBHOCTN NPUMEHEHNS crneLmdmnyeckon cepoTe-
panuu Npu NapBOBMPYCHOM 3HTEpUTE cobak, Mbl 3aanuch
Lenbio NPoBECTU paa NPaKTUYecKMx HabnaeHun B ycro-
BMSX BETEPUHAPHOW KIWHWKW ONSA NPEeAnoXeHus Hambo-
rnee onTMMarnbHbIX TEPaNeBTUYECKMX CXEM MPU NEeYeHun
BOONbHbIX )KUBOTHbIX.

MaTtepuanbi u metoabl

HabntogeHns npoBoamnuck ¢ stHBaps no man 2023 roga
B YCINOBWSIX BETEPUHAPHOro kabuHeTa WHAMBUAYarbHO-
ro npegnpuHumatens Aptypa MkptysHa u nabopatopum
kadenpbl Tepanuu, XMpyprum n akywepctsa HaunoHanb-
HOro arpapHoro yHusepcuteta ApmeHun. HabnrogeHnsamum
ObiNM OxBayeHbl OOHOMOMETHbIE LLEHKN pa3sHbIX MOpoA,
NOCTYNMBLLNE B KIIMHUKY B TEYEHMWE BbiLLEYKa3aHHOro npo-
MeXyTka BPEMEHW C AMarHO30M NapBOBUPYCHbBIN SHTEPUT.
[varHo3 Gbin NocTaBneH Ha OCHOBaHUM MMMYHOXpPOMaTo-
rpacdmyeckoro MeTofa C WMCMONb30BaHMEM 3KCMpecc-Te-
ctoB (S&C Biotech), a Takke ann3ooTonorM4ecknx n aHam-
HECTUYECKMX OaHHbIX U KIMHUYECKMX NMpU3HaKkoB GonesHu
(N.A. Bakynos u gp., 1976, 0.®. Bopucosny, 1977). C
uenbio onpefeneHnss CcpaBHUTENbHOW 3d(EKTUBHOCTM
NnpeanoXXeHHbIX HaMU METOAOB feYEHNsi OOHOMOMETHbIE
2-4-mecsYHble LWEeHKN pasHbix Nopog O6binv pasneneHsl Ha
TpW rpynnbl ¢ Tpems NoArpynnamu, oT 4 fo 6 AeTeHbiwen B
Kaxxgow nogrpynne. MNMepsas rpynna BkoYana Tpy pasHo-
nonbIX NoMeTa no 5 WweHKoB nopos NUTOYNbTEPLEP U Kap-
nuKoBbIN Nyaens. Bropas coctosna u3 Tpex pasHomnonbix
NnoMeToB Mo 4 LieHKa Nopos HeMeLKas oBYapka, rmagko-
LuepcTHas Takca M KapruvKoBbI Nyaens. B TpeTbio rpynny
BXOZMIN TPY pasHoMorsibIX momMeTa Mo 6 LWeHKOB Nopos A0-
OepMaH, npnaHackuin ceTtep n HemeLkun 6okecep. Len-
KaM BCex rpynmn v noArpynn BBOAMNU CTaHOAPTHbIN Habop
CpeacTB naToreHeTM4Yecko M CUMMNTOMAaTUYEeCKON Tepa-
nun. CpaBHUTENbHY 3MEKTUBHOCTL NIeYeHUs onpeae-
NANKW, yYnTbiBast ANUTENbHOCTb GONE3HN, UHTerpanbHble
nokasatenu (TemnepaTypa Tena, 4yactoTa nynbca u abixa-
TenbHbIX ABWXKEHWUA) N BbIPAXXEHHOCTb KITMHUYECKUX Mpu-
3HakoB 60Me3Hn BNMOTb [0 BbI3OPOBIEHUS UNN CMEPTH
OOIbHbIX LLEHAT.

1. Ons geTokcukaumm U OeceHcMbunusaumm opraHuama,
OCTaHOBKWM PBOTbI, MOBbLILEHNS] CBEPTHIBAEMOCTM KPOBU
1 noagepxaHusa paboTbl cepaua BHYTPUBEHHO B OOHOM
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wnpuue BBOAUNKN “KOKTENnb”, BKMovawwmin 40 %-Hbin
pactBop rntoko3bl, 10 %-HbIA pacTBOp Kanbuus xnopuaa
UNW rNoKoHaTa, pacTBOPbI AMMeApona, AULMHOHA U Liepy-
kana, 5 %-Hbli pacTBOp ackoOpOUHOBOWN KUCMOThI B Crieqy-
IOLLIEM COOTHOLLEHNM:
Rp.: Sol. Glucosi 40 % — 10.0.

Sol. Calcii chloridi 10 % — 5.0.

Sol. Dicinoni 0.25 % — 1.0.

Sol. Cerucali 0.05 % — 1.0.

Sol. Dimedroli 1 % — 1.0.

Sol. Sulfocamphocaini 0.1 % —0.5.

Sol. Acidi ascorbinici 5 % — 1.0.
Misce. Da. Signa. BHyTpyBeHHO MeaneHHo, 1 pas B AeHb
B TeYeHue 5 gHen.

2. [na npenoTBpalleHNs remMoguHaMUYecKoro LIoKa u
aumao3a U BOCMOMHEHUSI MOTEPSIHHbIX NPy pBOTE U Ava-
pee MOHOB XJ1opa M XNOKOCTM Obl1 BBEOEH NMOAKOXHO UM
BHYTpMBEHHO 0.9 %-HbIn pacTBOp xnopuaa HaTpus.

Rp.: Sol. Natrii chloridi 0.9 % — 250.0.

Da. Signa. BHyTpyBEHHO UNKW NOAKOXHO, 1-2 pasa B CyTku
B TedyeHue 5 aHen B go3se 20 Mn/Kr Macchbl.

3. [ina nopaBneHns CekyHAapHOW MUKPOMOopbl NCMOonb-
30Bany aHTMONOTUK aMMULUMIVH.
Rp.: Ampicillini — 1.0

Da. Signa. Nepep BBeaeHnem pacteoputb B 0.5 %-Hom
pacTBope HoBOKavHa. BHyTpumbIweyHo no 1 mn 2 pasa B
CYTKW B TeYeHune 7 OHeN.

4. C uyenblo CTUMYNMPOBaHMSA remornoasa u Koppekumm ob-
MeHa BeLLEeCTB NPYMEHSANM pacTBop BUTamuHa B12.

Rp.: Sol. Ciancobalamini — 1.0.

D.t.d. N 10 in ampullis.

Signa. BHyTpuMbILeYHO 1 pa3 B AeHb MO 1 MI B TeYeHne
10 gHen.

Kpome Bbileyka3aHHOrO cTaHgapTHoro Habopa Tepa-
NeBTUYECKNX CPEACTB LUeHKaM BTOPOW rpynnbl BBOAMMN
NONMBaneHTHY reTeponornyHylo CblBOPOTKY “l'MckaH-5"
NPOTUB YyMbl, MAPBOBOBUPYCHOIO M KOPOHABUPYCHOMO 3H-
TEPUTOB U a4EHOBUPYCHbIX MHAEKLMIA cobak.

Rp.: Sol. Giscani 5 — 1.0

D.t.d. N5 in flaconis.

Signa.: NMopkoxHo no 1 Mn 1 pa3 B AeHb B TeueHne 5 aHen.
Cobaku TpeTben rpynnbl, MOMUMO yKa3aHHOro cTaHgapT-
Horo Habopa TepaneBTUYECKUX CPeACTB, MNOMyYanu CblBO-
poTky “'vckaH-5" 1 pacTBOp OekcameTasoHa.

Rp.: Sol. Dexametazoni — 1.0

D.t.d. N5 in ampullis.

Signa. BHyTpuMbIWweYyHo no 1 mn 1 pa3 B AeHb B NepBble
Tpu aHa 1 no 0.5 mn 1 pa3 B AeHb Ha YeTBepPTbIN U NATLIN
AHWU NneYeHus.

Pe3synbTaTtbl 1 aHanus

Y WeHkKoB, 6OMbHbIX NapPBOBUPYCHBIM SHTEPUTOM, MEPBbLIE
AHW GonesHn TemnepaTtypa Tena nosblwanack ot 39.5 go
40.5 °C, Habnoganuch yvalleHve nynbca U AblXaHusi, yr-
HeTeHue 1 aHopekcus. TUNUYHBIMK NPU3HaKkaMu SABASNMCH
Avapes 1 pBoTa, NoBTOpsioLLMeECs A0 5-6 pa3 B CyTKM U CO-
XpaHsiloLwyecs 40 BbI3AOPOBMNEHUst UM cMepTh 6onbHOro
XXMBOTHOrO. B nepBble AHW GonesHn pBOTHbIE Macchl Obinn
XenTo-0enbiM1 NeHNCTbIMU, ddeKanun — XUOKUMU U Xen-
TO-3€eHOro LBeTa, C pa3BuTMeM 6onesHn nepexoasiymm
B COAEPKaLLyt0 KPOBb TEMHO-KPACHYHO XMAKOCTb CO CreLum-
dhmyeckum kmcnosaTblM 3anaxom. Ha choHe 06e3BOXMBaHMSA
opraHvM3Ma Koxa Tepsinia aMnacTUYHOCTb, rnasHble A6roku
3anaganu (aHgodTanbm), pasBuBanuCb aHeMUsl, CyXOCTb
BMOMMbBIX CIIU3NCTBIX 060MNoYeK 1 kaxekeus. Ha Tpetun-yet-
BepTbIi AeHb BOnesHn HauyMHanacb cepaeyHo-cocyamcTas
HeJOoCTaTOYHOCTb (MOBEPXHOCTHOE YyYallleHHOe [AblXaHue
N yYalleHHbI HUTEBUAHBIA nynbc). Mpn ocTpoM TedeHun
6onesHu LeHky normbanu B cpegHeM Ha TpeTui AeHb 60o-
nesHn Ha hOoHe aroHanbHOro AbixaHus (CakkagupoBaHHOe
AblxaHve nnu apixaHne YerH-CTokca) U pa3sBuBatoLLencs
runotepMumn. Y Bbl34opaBnMBaloLLMX LLEHKOB GonesHb ne-
pexoauna B nogocTpyt copmy, TemnepaTypa Tena, no-
KasaTenu nynbca W AbIXxaHUsi BO3BpaLLanucb K rpaHuuam
HOPMbI C TPeTbero-4eTBepToro AHs 6onesHun, NocTeneHHo
ncyesanu gmapes 1 pBoTa, Ha LLecTon AeHb 6one3Hn nosis-
nancsa annetut (H.B. JaHunnesckas, 2000).

Kak BMOHO M3 AaHHbIX, NPeACTaBneHHbIX B Tabnuvue, y
LLIEHKOB BCEX TPEX NoArpynn nepBov rpynmnsl HabnogaeTcs
oTpuuaTtenbHas OUHaAMWKA WHTErpasnbHbIX MokasaTtenein:
Ha TpeTui AeHb Gone3Hn 3aMeTHO yyalleHue nynbca 1
AblXaHus Ha POHe pPe3Koro CHUXEHUS TeMnepaTyphbl Tena.
Takast AMHaMuKa MHTerpanbHbIX MokasaTenen ykasbiBaeT
Ha UCTOLLEHME aganTalMOHHbLIX PECYPCOB OpraHu3mMa, He
cnocobHoro npogomkaTe 6opbOy ¢ MHekumen. Mpn aTom
nepeceyeHVe KpUBbIX TeMNepaTtypbl Tena 1 AblXxaHus Ha
rpacduke 1, HasbiBAaeMoe B MeOUUMHE KPECTOM CMepTu,
HarnmsgHoO ykasblBaeT Ha HeoTBpPaTVMO pa3BUBaOLLUIACS
BCMNEACTBME  CEpAeYHO-COCYAUCTON  HEeAOoCTaTOYHOCTU
Konnanc u siBNsieTcs BecbMa HebnaronosnyyHbiM Mpo-
FHOCTUYECKMM TMPU3HAKOM, YKa3blBalOLWMUM Ha CKOpYH
CMepTb NauueHTa B TeyeHue Onwkanwmnx 12-24 ya-
coB. Peskoe yvauwleHue nynbca W ObixaHWs Ha oHe
KPUTUYECKOrO MOHMXKEHUSA TemnepaTypbl Tena siBnsie-
TCA CneacTBMEM MuokapauTa, 06yCroBreHHOro Kapauvo-
MUWOTPOMHbIM  BO3AENCTBMEM MapBOBUPYCa, pPenpoay-
umpytoLlerocst B kneTtkax muokapaa (H.M. Antyxos u ap.,
1990, A.4. benos 1 gp., 1990, I'.I". Lep6akos u ap., 2009,
Ohshima and Mochizuki, 2016, Hartman and Sykes, 2018).
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Tabnuua. Mokasatenu CpaBHUTENBHOM 3EKTUBHOCTN Pa3HbIX METOL0B Sle4eHUS y BOnNbHbIX napBOBMPYCHbIM 3HTEPUTOM

LeHKoB*
° TemnepaTtypa Mynbc
© m Tena (°C) (ya./MuH)
Fpynna =i S
2 ¢ g OHu 6onesHn
(= s X
3§ 538
e 8% 1 2 3 1 2 3
1 395 40.0 355 110 120 120
1 2 39.8 405 368 115 122 122
4 401 410 371 110 122 90
ey 39.8 405 364 111 121 110
nokKasaTtersb
1 401 410 371 110 122 106
2 39.8 405 374 115 122 105
401 410 380 111 123 100
e 400 408 37.5 112 122 104
nokKasaTtersib
400 410 37.8 115 120 100
3 39.7 405 380 110 122 105
405 410 37.3 110 120 110
G 400 408 37.7 111 121 105
nokasaTtesib

*CocTaBneHa aBTopamu.

20
20
22

20

22
20
22

21

20
18
18

19

Mokasatenu
s MNaBwue Bbi3gopoBeBLIMne
(aB./MyH)
OnuTenbHOCTb
6onesHun 2 2
(AHwM) g % g %
2 S S
22 22 5 100 0
23 26 5 100 0
25 22 3.6 4 80 1 20
23 23 &2 14 93.3 1 6.6
25 24 45 75 1 25
23 24 45 75 1 25
25 21 4.5 75 1 25
24 23 45 9 75 3 25
20 19 45 3 50 3 50
20 18 45 3 50 & 50
22 20 45 3 50 & 50
21 19 4.5 9 50 9 50

Mpn atom Yy norndaroLLmMX LEHKOB KNMMHUYeCkn Habnwaa-
JINCb yHaLLI,eHHbIVI HUTEBUAHbIN nynbC " 4actoe noBepx-
HOCTHO€E AblXaHue.

JHHA
YTPO/BEYEP
4

Y

MokaszaTean

T(C)
41
40

I (yn./mun.) B
130

120

J1 (aByK./MHH.)
22
21

39 110 20

|
U\

38
37
36
35

100
90
80
70

Ilpumeuanue:
Kpusas memnepamypol meia (T j=—
Kpueas nyavca (I1)

Kpusas ovixanus () ----

Kpecm cmepmu 0

Fpadmk 1. [luHaMmKka MHTErpanbHbiX nokasaternen y LweHka u3
nepBoOW rpynnbl, MOrMOLIEro oT NapBOBUPYCHOMO 3H-
TepwuTa (cocmassneH asmopamu).

V13 XXMBOTHBbIX Tpex noarpynn nepsom rpynnbl BbKUTb yaoa-
NOCb Nnb OOQHOMY, YTO yKa3biBaeT Ha Manyto adpeKTmB-
HOCTb CuMMNTOMa@rtun4eckoro u naTtoreHeTun4ecKoro nede-
HWUA, NnpoBOANMOro Oe3 NPpUMEeHEHUA TIHOKOKOPTUKOUAO0B U
MMMYHHbIX CbIBOPOTOK.

B Tpex nogrpynnax BTOpoW rpynnbl BbDKUTL Y4aNoCk Mo 04-
HOMY LLeHKY — B cpeaHeM 25 %, nornbro 9, 4to B cpeaHeM
cocTtaBnset 75 % u3 yucna Bcex 3aboneBlwmnx. B tpex xe
noarpynnax TpeTben rpynmnbl BbbKuAa norosBnHa 60mMbHbIX
LLeHKOB. VHTerpanbHble nokasatenu y Bbl3A0POBEBLUMX
LLIEHKOB BTOPOW W TpeTben rpynn (rpaduk 2) Ha BCem npo-
TSHXKEHUM BONe3HW NPOABNANN NONOXUTENBHYHO ANHAMMUKY:
TaK, K TpeTbeMy AHI0 GonesHn Temnepatypa Tena, nyrnbc
W OblXxaHue npubnuannMcb K HOpMarbHbIM MOKasaTensam,
Npu 3TOM CHWKEHWNE TeMnepaTypbl UMENO He KPUTUHECKU,
KaK y normbaroLlLmx LLIEHKOB, a NIUTUYECKUA Xapaktep. Ta-
Kas nonoxutenbHas AWHaMMKa WHTEerpanbHbIX nokasarte-
nen y BbI3AOPOBEBLUMX LLEHKOB yKasblBaeT Ha aKTMBaLMIO
afanTUBHbIX MEXaHW3MOB OpraHnamMa B npouecce 60pbObI
C VHdeKumen n asngetca b6naronpuaTHbIM NPOrHOCTUYe-
CKMM MPU3HaKOM, CBUAETENbCTBYIOWMM O CKOPOM BbI3J0-
poBneHun 6onbHoro xusoTHoro (H.B. Janunesckas, 2000,
I.I'. Wep6akos, .B. MonywwuH, 1992, A.A. CTEKONBHNKOB,
C.B. CrapuyeHkos, 2013, Ford, et al., 2017, Wang, et al.,
2012, Weese and Evason, 2019).
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Mokasatean JAHU
YTPO/BEYEP
1 2 3 4 5 6
T(C% | I (yn/mun.) | X (uBuk/mun) (VY | B |V [B|Y [B|Y [B|Y|B|VY|B
41 130 22 P
40 120 21 T
PR ‘\
\
39 110 20 X
X
38 100 19 \
—_—
37 90 18
36 80 17
35 70 16
Ilpumeuanue:

Kkpusas memnepamypor mena (T)=—
Kkpueasn nynvca (I1)

Kkpueas Ovixanus (J) ----

Mpaduk 2. InHammka nHTerpanbHbIX nokasaTenemn y LeHka u3
TPeTben rpynnbl, BbI3AOPOBEBLLErO OT MNapBOBUPYC-
HOro 3HTepuTa (cocmasrnieH asmopamu).

CpeaHasa npoaomKUTENbHOCTL 6ONE3HM Y NOrMoLINX LLEeH-
KOB cocTaBuna oT 3 A0 4 AHeW, B TO BPEMS KaK Y BbDKMB-
Lwnx 3aboneeaHne ANUIOCL oT 6 00 7 OHEN.

BbilweonucaHHble HabnwoaeHWs CBUOETENLCTBYIOT O He-
3HAYUTENBHOM MOBbLILLIEHUN TepaneBTUYeckoro addekTa
npu KCMofb30BaHUM UMMYHHbIX CbIBOPOTOK — BCEro [0
25 %, B TO Bpemsl Kak NpUMEHeHWe rNoKOKOPTUKOMAOB
Hapsily cO cpeacTBamMu CUMMMTOMATMYECKOro, natoreHe-
TWUYECKOro NeYeHnst N cepoTepanunert NoBbILLAeT NPOLEHT
BbKMBAEMOCTY 3apaXKeHHbIX LLEHKOB POBHO 0 MOMOBUHbI
BCeX 3ab0neBLUMX.

3akn4eHue

HabntopeHns nokasanu, Y4To B KIMUHWKY C NapBOBUPYCHbLIM
3HTEPUTOM YalLle NoCTynarT HEBAKLUMHUPOBAHHBIE LLEHKN
3-4-mecsvHoro Bo3pacTa. OcTtpasi hbopma 6onesHu gnuTcs
B cpeaHeM 3-4 OHSA 1 NpuMBOAUT K rmbenn 6onbHbIX cobak,
nopgoctpas cdopma 3aboneBaHus, gnsawascs 5-7 gHen, B
OCHOBHOM 3aKaH4MBaeTCsl BbI3A0POBNEHNEM BOMbHbIX XKW-
BOTHbIX. CMepTHOCTb cpean Habnogaembix Hamu 3-4-me-
CSI4YHbIX LLeHKoB cocTaBnsana ot 50 Ao 93.3 % B oTnvyne ot
ykasaHHbIX B nuTepatype 70 %.

pachnyeckoe oTobparkeHne AMHAMUKN MHTErparnbHbIX Mo-
KasaTenen OOMbHbLIX MAPBOBUPYCHbIM 3HTEPUTOM cobak
nomMoraeT B TOYHOM OnpefeneHun nporHo3a 3abonesa-
Hus. NpyMeHeHne cneumnUIecknx UMMYHHbIX CbIBOPOTOK
HapsA4y ¢ npenapaTamy CUMMNTOMaTUYECKOM 1 NaTOreHeTu-
YecKoW Tepanuu MoBbILAET MPOLEHT BbI3AOPOBNEHUSA A0
25 %, B TO e BpPeMsi COBMECTHOE MCMONb30BaHME yKa-
3aHHbIX MpenapaToB, MMMYHHbIX CbIBOPOTOK M TTIHOKOKOP-
TMKOMAaoB obecneunBaeT 50-NPOLIEHTHYIO BbPKMBAEMOCTb
BONbHbBIX LLEHKOB, YTO CBMAETENbCTBYET O HeobXoaAMMO-

CTM paHHEro MPMMEHEHUs] MOBbILIANLWUX afaanTUBHbIE
(PYHKUMU OpraHusma rIoKOKOPTUKOMAOB MpU  Jle4eHUm
NapBOBUPYCHOIO 3HTepUTa cobak.
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cutiph wwpynyhpnruwjhu Euinbphwnp pnuddwl pEpwwyleinply dhgwdwnnipjwl npn? dninkgnidubp

Ww.N. Uypungwt

W& Uppnin UynungwlLh wlwulwpnidwlwl GuwphUbn
U.U. Uniphwujwl, E.U. Lhynnnujwl, U.U. Uypngwl
Swywunwlh wqquiyhl waonwnwjhl hwdwuwnpwl

Pwlwih pwnbn® qyniynynpninpynpn, Euunbnppun, pwl éwa, 2héncly, Yhpniu

Udthnthwaghp: Nwpyndhpniuwghu EunGphinh pneddwt wpnynitbwygtGun Jeennutph dpuynidu wuwubwpnidniejwl
wpnh huunhpltiphg £, pwuh np 2utph wjp hudtlghnu hhquunnipntlltph 2wpenid wjn hhywunnipjwl inGuwywpwn
U2hnp pwyqwlwupu pwpép E: Ubp Ynnuhg hpwywlwgywsd hGnwgnunienilubph hwdwéwju® whunwédwagnidwihu
UL whnwlpwuwht  pGpwwhwh b Jhwdwdwlwy jnpwhwinney hdntu 2hényubph Yphpwnnodp  pncddwu
wnnntbwyGunieintup pwnapwgunwd £ punwdBup 25 %-ny, huy pGpuwwhwih Lpqwéd nGuwyuGph, jncpwhwwnndy hdnlu
2hénLyutph W nEpuwdbinwgnup hwdwygywé Yphpwnndp' 50 %-ny, husp thwuwnnd £ wywpynyhpniuwghu Euntphunh
pnLddwl dwdwuwy opqwuhquh hwpdwpynnwywunieintup pwnépwgunn hwyuw2nywihu W hwywuluywihu wgnbgniejwdp
gynLynynnpuinhynhnutph Gpywpwunle ogunwgnpéUwl wuhpwdtnniejwl Jwuhl:

Some Aspects of Therapeutic Tactics in the Treatment of Parvovirus Enteritis in Dogs

A.R. Mkrtchyan
Veterinary Office of PE Artur Mkrtchyan

K.A. Sukiasyan, E.A. Nikoghosyan, S.A. Mkrtchyan
Armenian National Agrarian University

Keywords: enteritis, glucocorticoid, puppy, serum, virus

Abstract. Incomparison with other infectious diseases of dogs, parvovirus enteritis is quite common. The infection is
periodically detected in animals in veterinary clinics. Observations have shown that unvaccinated puppies of 3-4 months
are more often admitted to the clinic with parvovirus enteritis. In contrast to the 70 % rate indicated in the literature, the
mortality rate among sick dogs reaches 50 to 93.3 %. Parvovirus enteritis can be treated with specific immune serums
alongside symptomatic and pathogenetic therapies which increases the treatment efficiency up to 25 %. Additionally the
combined use of immune serums and dexamethasone along with the described preparations — up to 50 %, which indicates
the need for long-lasting use of glucocorticoids to increase adaptive functions of the body in dogs with parvovirus enteritis.

lMpuHsTa: 01.06.2023 r.
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Pwlwih pwntp'

IGwnwagnunnieintultpny wwpqyby £, np ergntlltnhg wupwnwé jnLpupwilgnin

nhuyn-nhdnrqhnl Utenn, dwlupk nluh hp inGuwyhu punpn dlwpwuwywu, YEuuwehdhwlwu W inhuyunnpuig

dwupt, hwwnyniejniliutn: APl-pbunnny Ywwwnytp £ Jwuptubph Gupwwnbuwyubph®

Unyuwluwlwgnid, dhbgle 99,8 % hwywuwnhnipjwdp Unyuwywlwgnid: Wupwindwé dwupkubph

unwid, qawjniuncpintlp  twpptp hwywphninhyutph Uywwdwdp npnaytp £ nhuyn-

API-ptutn nh$nLghnu Utrennny. prgntlubnhg wbpwnwsé pwquwehy Jwuptubn hunnwjwywu
wpuwnpnipjwu 28 hwywphninhyubph LWwwndwdp npulcnptp GU tnwpptn
wuwnhdwuh Yuwynunceniu: Nwgnwy E, np whunwéhu hwnyniejnlultp nlut-
gnn Uh 2wnp 2wnwdutph punpn? £ 3 L wyblh hwywphnnhyutph Uywundwdp
ywjnLuncpniup:

Lwhuwpwl Ywplnpynwd £ bwle ergnillbph wnnng opquwuhquhg wu-

UGlunwuhutph W prgnLUUEPh opgwuhgqunid puwyyned Gu
pwaUwrhy wwpwwnbuwy Jwuptubp, npnup nbnlu hn-
Jhu pwgwhwynnwé s6U: Upryne win Unyu JwupkuGpu Bu
Jwnpnywug unun hwdwpuwyh hwpnigynn ulunwjhu pnLlw-
dnpnudutph wnintughwy wnpjnipp hwpgwnpdwu yGpw-
ptnjw wnyw ghunwywl nguiutpp uwywywrehy tu (Pan,
Yu, 2014): Nunnh wupwdtn £ Yuunwpbp (wjlwéswyw
ncuncdbwuppneynclutn:

fengntuliph enilwynpnidutnh tnwpptp (wpnpwnnp hGunw-
gnuninlllbph - wpnyniupnud wlipwiindty BU- Salmonella,
Staphylococcus, E. coli L wj nhwh dwuptutn (Hernandez-
Cortez, et al., 2017): Uwlwju hwyinuh s6U ingjuiubn wil Jw-
uhU, wpnyne wyn Unyu dwupEuGpp Jhug encuwgnpnidp wn-
Yw GU Gnbl wnnng pnsnlluGph opqwlhqunud: IGunlLwpwn

swwnwé Jwuptubph Yuwyntuniejwl npnpnudp  hwlwphn-
nhyutph UYwwndwdp (Celestine, et al., 2021): Uhus wjn
wUhpwdtpun £ lwhwwbu wwngb) nhwug wnlw)niejnlup
rprgnlulGph opqwuhqunid, Unyuwywlwgut], nphg hGwnn
npn2G) JnLpwpwlgnip hwywphnunhyh Wywwndwdp nygjwy
dwunth qquincuntejwl wuwnhdwln:

Swunwwnywsé £, np yEunwuhubph W ergntllbph opquw-
Upgund wnyw yunwugqwdnp dwuptEuGpp thnfuwugyned Gu
dwpnywug Gpte hhduwywu Gnwlwyny.

- wudhpwywl 2thnid YEunwuhutph htwn Yud Jupwywsd
duh, onh ognwgnpénd,

- Juwyncu dwuptuGph thnfuwugnd dwpnnig dwpnntu,
- gtubph hnphgnuwywu thnfuwnpned, Gpp nhdwgyniu
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qtup, qupqulwiny wnpwwehl Uhgwydwnned, Jtnpw-
thnfuynud £ dwpnywug hwdwn whunwdUh (Minarini, et
al., 2020, Burch, 2016):

Rwjwuwnwund wnnnpwwwhwywl W wlwulwpnidwywl
hGunwagnunipintuubph  jwpnpuwnnphwltpnud - YEunwuw-
Jwu éwaglwl debppp hGnwagnuninejwu £ Gupwnpyynid
hhduwywuncd dwpnyuwug dnin ullnwjht pniuwynpnedut-
nh nGwenu:

QjnLnwnunbuwywu YEunwuhubph W prgntllutph 2pow-
Unw wwjdwlwywl whunwséhu  JwuptuGph  tnwpwéyw-
6nLpjwl, npwug pyUnd” hwywphnunhywywntu dwupkutph
JGpwpbpjwp nyjwiubn gpbetb wnyw ¢EU: Nunh pulunhp £
nnybl Ywwwnptbp wnrnng ppnjlubph dnpeh dwdwlwy ubp-
phu opqwuutphg wlpwwnwé JdwupEubph wnwppGpwyned,
huswbu LUwl npnpbp npwug dLwpwlwlyEUuuwehdhwywl
hwuwnyniejnilltpp W hwywphnunhyubph UWywndwdp Yuw-
jncunce)niup: IGunwgnnnienllltph wpnynlupUbpp N
Juwt wwuwnybpwgnd Yuaut] prglwdrbpe  utnwlwnt
Uwwwnwyny pnéynn wnnng rrgntultph opngwuhgunid wn-
Yw hpduwywl wwjdwlwywl wpunwshU® tnwpptn hwyw-
phnuinhyutph Lywwndwdp uwntu dwupEubph yGpwptpu W
wUhpwdtunniejwl nbwenid dEnuwnytp wyn Jwuptubpny
wwjdwuwdnpwé nhuytph LJwgbgdwul ninnywé hwdw-
wwwnwuhuwl vhgngwnntdutp:

Ujnipp W UGpnnutpp

Gwnwgnunnipjwl E Gupwpyyt ghnwihnpdbph Uwywwnwyny
40 pnsntllbph uwywunh dwdwuwy ytpgdws 158 udnw):
Ldnpwndwlu hwdwp Yhpwndtp Gu 50 g wnwpnnnipjwdp
whunwagbnéJwd tnwnwlbn, npnug Ypw Loyt GU prgntuh
hGprwlywl hwdwpp, Udnwndwl wduwrhyp, UGpehU op-
qwuh wudwuntdp: Wnwpbwjhu gwupup Ywunwnpybl £ Juw-
wGwwnnuwjhtu wawnh (UMW) W JuwwBwwnnUwihU pncgnuh
(UMR), dtpwgwupup’ $pwlivhwlwu Condalab puytipniye-
JwU Ynnuhg wpunwnpywé Uwuhwn wnwjihl, Ydhudniwn untj-
Swwnwyhu, Uhdnuuh, Uwyynuyth punpnnuywl wqupw-
Jhu dhgwywynGpnwd (Bonnet, et al., 2019):

SnLpwpwlgnip Udnph yGpwgwupuny wwjdwuwynpywé
Jwuptubph wéh wpnyniupnud wnwwgwd qunniplUtphg
wwwpwuwndbp U puncelbp, UGpyyGp Spwuh Gnwlw-
Uny, www gpwugyty U wnyjw Jwupkh dbLwpwlwywlu W
wnhywnnpwy gnigwuhubpp (Varghese, Joy, 2014):

LUBLUuwphuvhwywl hwwnynipintbutnhg nwuncduwupnyt) £
wlpwiinwé Jwupkutnh wewputph 2wpeh pwjpwncdp. Yh-
pwnyt| £ vGuptpgh Ubennp: Uwuptubpp unylwywlwg-
UGLhu gpwugyt| Gu APl-pGuwnnnid wnyw pwpwnutnh 2wngh
pwjpwjdwl nyjuiutpp: Wupwwinwd dwupkubph uwmwjwg
PEpUGUINNh wnyw)nieintup npn2GnL hwdwp wgwnh Uhow-
Jwjpnd wabkgywé qunnieh Yypw Ywpebgyt) £ 1 %-wlng
opwélh whnpopuhnh nLénLe, hUgh wpnjntupnid wnwgwgbi
EU wnwwyutp, Lpwlwynid ' ndjw| dwupku wpunwnpnud
£ Yuunwiwq $tnpdtGunnp:

Wupwwwé Jwuptubph  qquwyniuncpyniup  hwywphnuinhy-
UGph Uywwndwdp npnaytp £ nhuyn-nhdbnighnu Utrennny
(Tenover, 2019, Hombach, et al., 2013): ‘Hpwlg UnLjuwyw-
Lwgdwu (hnGunhdhywghwih) hwdwn yhpwnyby £ Spwi-
uhwywu wpunwnpnepjwl API-pGuntpp, nnh nBwywnphyut-
np, npwbu pwlwlwwtu unwunwnpunwgywséd hwdwywng,
wnunwgnwé Bu ptuwnh JGpnnhywih wryniuwyned: Iwny
£ UG, np JwupEuGpp jnLpwpwugnip tnGuwyh hwdwp bw-
fuwwntuywé £ hwdwwwwnwupuwl phuwn, ophuwy’ unwdh-
lwynytph hwdwn' API-Staph, EunGpnpwywntphwlbph W
gnpwJ pwgwuwlwl ubrh Jwuptubph hwdwn* API-20E:

Uhpwnytb| GU nEnwywu 2njuinid wnyw 28 hwywphn-
whywht nhuytn  (hinwjwywl wpwnwnpnijwl), npnup
pdynipjwl  plwguwywnnd b wlwulbwpnidnipincuncd
gnpdwéynn hwywphninhyubp Gu:

Gwnwgnunienilutph hwdwn UnipwpwptUh priuwpnLéw-
Yuwu Swpphywjhg unwgywsé 40 el UG opwlwl ppnytnut-
np thnpdbph pupwgend hwywphnunhyubp $6U unwagb:

UpryntupUutipp W yGppneénipynitup

Cunn wlpwwnwé Jwuptubph dLwpwlwywl, YEuuwep-
Jhwywu W wnhuywnnpwy hwwnynieintubph, hugwbu bwl
punpnnuywl ubunwhu Jhpwdwyph gnyup® wugwwnyty Gu
unwdhpwynytp, uwpdnubwutn, wnhpwihtu gniwhyutn,
wpnutwutn, EuintGpnynytn, wwunbpGuutn:

Cunpnnuywl wgwpwjhu dhpwywjptpnid yGpwgwupuhg
htwnn wewd qunnipUEphg Wwwnpwuwnyb) Bu puncplbp W
utnyytbp Gpwdh Gnwuwyny: Uwupwnhwnwywihu hGunwgn-
wnncejwdp npnpytp Bu wugwwnwé Jwunth dlwpwlwywl
hwwnyniejntliutpp: Oppuwy’ unwdhwynytph nbwend
inGuwnwpwunbpnud weyw Bu Gnkp wwpptp pwlwyh® UG-
Jwywl, gnig Ywd 3-4 hwuwn Ynytn, pwig wnwybiwwbu
Uywuwnyb) GU fuwnnnh nnyntq hhtgunn W QGpwdh Gnulw-
yny Uepyywé Ynytph Yninwyndubp: Hpwlp yuwnhd Yud
uwnp (U wnwowgptbp W wlpwnd U GnG: Unwdhwynyp
pwjpwjt] E Jwuhuwnp, hugp nhinwpyynd £ npubu whunwé-
UnLpjwl hwwnynienil: Lnyu Ywpgny gpwugytp Bu bwl
Upqwé Ujniu dwuptubphu wnwldUwhwwnniy ndjwiutnp:

Uunnwdhiwynytnh hwdwn Uwhiwwnbujwé API-Staph phuwnh
wnyneuwynwd wnlw Bu 12 inBuwyh pwpewnutn: NGwyghwihg
24 dwd htwnn wwnq £ nwnpaby, G np pwepwpubpu Bu Gu-
pwpydnud  $EpdEULnwgUwl: - Lbpyuwjwgywd  ophuwynwd
Staphylococcus aureus-n sh pwjpwit| Xylitol, Melibiose,
Raffinose, Xylose pwpwnutnp, huy duwgwé 8 pwewnubnp
pwjpwlty Bu: Staphylococcus xylosus-p 12 wpwnutphg sh
pwjpwt) Uhwju Xylitol-n W Raffinose-p, huy Staphylococcus
lentus-p’ Uhwju Xylitol-p: Eunbpnpwyintbphwubph pwnehg
Salmonella typhimurium-n API-20E pbuwnh wnyniuwyncd
wnyw 9 wnbuwyh pwpwnutphg $tpdtunwgdwu £ Gupwn-
UG 7-p, sh pwpwt| Saccharose-p \w Arabinose-p: Esherichia
coli-u pwjpwjt| £ 6 wnGuwyh pwewp, sh pwjpw)t| Inositol,
Saccharose W Amygdalin pwpwnutpp:
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Proteus mirabilis-n pwjpw)t| £ Uhwju Glucose-p, huy duw-
gwd 8 pwpwnltinp ¢h pwjpwt:

Wjuwhuny' wuswinwé dwupkubph Bupwwnbuwyutbpp pwy-
pwjnid U Jhwju wjb Qwpwnutpp, Gebt nlUEU npwug hw-
Jwannn $Gputlun:

fdngnLlluGph opqwlhquhg wugwinwé inwpwwnbuwy dwunt-
UEpp hwywphnunhyutph LUYwwndwdp gnigwptpned BU twip-
ptn wuwinhdwuh YwjnLuncpncu:

Unyncuwyned Ubpyuywgywé Bu Mbwnphh pwubpnud Ujnt-
lGnh wawpwihl Uhgwywipnid hwywphnihyutph nhuytph
2nLng wnwewgwd gninhutph swhtpp (UU): Yhuyn-nhdpne-
ghnu ntwyghwih nywiubph nwuwywpguwl hwdwdwju®

hurnwwywl wpunwnpniejwl 28 hwywphnnhyubphg 9-h
Uywwndwdp Staphylococcus aureus-p npulinpb| £ hwut-
dwwnwpwp pwpan uwjnuncegincu (35,7 %), 7-h byundwdp®
UdhghU Ywntunipinil (25 %), huy 12 hwlwphnuinhy ntubgt)
GU Jwuptwuwwl hwwnynipiniu (42,8 %): Staphylococcus
xylosus-p pwnén Ywntunte)nil £ npulnpt) hwywphnunhy-
Utphg 14-h Uywwndwdp (50 %), pwnép qguyniuncEnl 13-h
Uywwndwdp (46,4 %): WjuhupU' unnwdbhjwynytph Gupwwnt-
uwyutph® Unyu hwywphnnpyubph Uywwndwdp Ywjniune-
jwl gnLgwuhpUubnp Ywpnn BU |huk tnwpptn: Cun npnud® Uh-
9ohUu Ywyntuntejwl gnigwuhubph nGwentd hwywphnwnhyp
sh nguswaguncd Jwuntl, wy, Ywpnn £ niuGUwg Jhwju Jwu-
pEwuwnwwnhy wantgniejnil:

UnynLuwly. @ngniultph opquuhquhg wugwinwé dwuptubph Yuwyntuncejntup hwywphnunhyubph ujuwwndwdp*

= e e E;lizli Salmonelh:l iyéfhimurium Proteu;c1 :;irubilis St. It::geus St. )Icl_};lgsus
Netilmicin 30 20(12-28) 32(24-40) 30(22-38) 17(8-26) 4(2-6)
Lmipenem 10 20(14-26) 28(22-34) 14(12-16) 28(26-30) 24(22-26)
Streptomycin 10 6(2-10) 14(10-18) 4(2-6) 18(16-30) 20(15-25)
Novobiocin 30 6(4-8) 10(5-15) 28(25-31) 18(14-32) 20(12-28)
Azithromycin 15 6(5-7) 22(16-28) 3(2-4) 15(10-20) 8(7-9)
Neomycin 30 14(12-16) 0(16-24) 18(14-22) 20(12-28) 22(20-24)
Naildixic acid 30 28(18-38) 30(24-36) 25(19-31) 3(2-4) 5(2-8)
Amikacin AK 30 20(13-27) 22(15-29) 23(18-28) 27(20-34) 18(16-20)
Ceftazidime 30 24(18-30) 28(22-34) 22(16-28) 19(12-26) 14(10-18)
Tetracycline 30 22(20-24) 30(26-34) 14(11-17) 11(6-16) 14(12-16)
Ciprofloxacin 5 30(24-36) 34(30-38) 34(32-36) 11(9-13) 12(10-14)
Ofloxacin 5 24(20-28) 26(22-30) 30(24-36) 10(6-14) 10(7-13)
Norfloxacin 10 24(22-26) 28(26-30) 33(30-36) 13(10-16) 4(3-5)
Polymyxin B 30 12(10-14) 8(16-22) 10(9-11) 18(16-20) 14(13-15)
Chloramphenicol 30 20(13-27) 24(18-26) 8(6-10) 12(8-14) 12(7-15)
Cloxacillin 5 2(1-3) 8(6-10) 10(8-12) 10(7-13) 20(14-26)
Minocycline 30 16(14-18) 0(18-22) 10(6-14) 26(22-30) 20(18-22)
Vancomycin 5 3(2-4) 4(3-5) 3(2-4) 14(12-16) 10(7-13)
Penicillin 10 5(3-7) 20(18-22) 16(14-18) 16(13-19) 20(18-22)
Cefotaxime 30 34(30-38) 32(28-34) 37(36-38) 30(28-32) 30(27-3
Amoxicillin 10 22(20-24) 34(30-38) 30(28-32) 40(35-45) 28(24-32)
Cephalothin 30 18(16-20) 26(24-28) 28(26-30) 40(38-42) 10(7-13)
Lincomycin 2 4(2-6) 10(7-13) 4(2-6) 20(18-22) 10(9-11)
Levofloxacin 5 30(24-36) 34(28-36) 34(30-38) 40(34-46) 38(34-42(
Clarithromycin 15 20(16-24) 10(8-12) 8(6-10) 40(33-47) 30(28-32)
Erythromycin 15 6((4-8) 109-11) 5(3-7) 40(35-45) 3(2-4)
Ampicillin sulbactam 20 12(9-15) 28(26-30) 30 8(6-10) 32(26-36)
Gentamicin 10 20(19-21) 22(21-223) 22(19-25) 24(20-28) 30(27-3)

Bwlnpnipncl: dwywagdtinhg nnipu WpJwéd rhup Uhghtwgywd gnigwuhpl E, huy thwywadtpnid Lpywslbpp' bjwqugniu b wnwybiw-

gnuu gnigwuhputnp:
*Yuwaquyty £ hEnhuwyutph Ynnuhg:
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Esherichia coli-u 28 hwywphninhyutnhg pwnén YwjnLuntye-
Jntu £ npulnply 171-h Uywndwidp (39,3 %), huy 15 hwyw-
phninhyutph nhuytiph 2nipg wnwpwgwé gnnhutph sw-
thtpp hwub BU Uhugle 20-30 JU, hugp thwuwnnwd £ pwpén
qawjniunijwl Jwuplu: Uhwuqwdwiu w) E wwwybpp
Salmonella typhimurium-h ntwentd. 28 hwywphnunhlut-
nhg 20-h UWjwwdwdp E npulinpGp pwpénp qqujniunceiniu
(71,4 %, 20-37 UJ gnwnh), huy Proteus mirabilis-h nGwpnid
qquijncunteintup pwpép £ GnGp 14-h bywwndwdp (50 %):
Salmonella typhimurium-p YwnLu £ bntp 6 hwywphnunhyh
Uywwndwdp (21,4 %), Proteus mirabilis-p* 12-h Uywwndwdp
(42,9 %):

Wjuwhuny' wnnng prgntllbnh opgwlhquhg  wlpwinwé
unwdbhiwynytbph W EunbGpnpwyinbphwubph wwpptp Gu-
pwwntuwyutpp WJwd hwywphnnhyubph  Uywndwdp
puinpnnwpwp npulenptp G Jhusle 50 % Yuwyniuniejniu:
Ldwu Jwuptubpp ptwywl wywydwuutpnd gBuGnhynptu
thnthnpuJwé, pwpép whunwsduntpjwdp wpnn Gu Ubppw-
thwugtb] Jwpnnt opqwuhqud W wnwpwgut] thwnpptp punty-
rh hhjwlunnipncuutp:

L. huyn-nhdnighnl dbennny hwywphninhlutnh nhuytiph 2ntpg
wnwewgwé gninhubip:

Lywpnud wwpg Gpnwd GU UjniGph wqwpwihu Jhow-
Jwjpnud  hwwphnunhyutph nhuytph 2npg wnwpwgwé
gnuinhubph wpunwhwjungwéd 0-40 U inwppbpnienlultpp:
Uhlunyu  hwywphnunhyh  uywndwdp  unwdhiwynytph
L EunGpnpwywntGphwltph  Gupwwbuwyutpp  npullnpti
GU pwpép Yuyniunipyniu ywd qquiyniunieiniu: Ophuwy’
Enhrepnuhghuh, gdwinnhuh Uywwndwdp Staphylococcus
aureus-U nLlutigt| £ pwpan (Gpyne nGwencd £ 40 Ud gnwnh),
huy Staphylococcus xylosus-n* gudn (hwdwwwinwuhuwlw-
pwn 3 W 10 UU gninhubn) qquincuncenit: Udwhghihu und-
pwywnwidh Uywwndwdp St. xylosus-h qquinitunteniup Gnby|
E pwpén (32 Ud gnwnh), St. aureus-hup’ gudn (8 UU gnunh),
wbtUhghthUuh, wghwnpnuhghuh UYwwndwdp E. coli-hu npulin-
nGL £ guén (hwdwwwwnwuhuwbwpwp 5 W 6 JU gninhubn),
Salmonella typhimurium-p" hwdtUwwnwpwn pwnén (hwdw-

wuwwnwupuwlwpwnp 20 W 22 Jd gninhutn) qgujniunce)nil:
Proteus mirabilis-p Wu nlubgb] £ guép qgujniuntentl
(3 UU gnwnh): dwyndhghuh, Ephepnuhghlh, (huyndhghuh
LUywwndwdp pninp GpGe EunGpnpwyntphwutGpp npulinpty
GU pwnép uwyntuncpniu: IGinlwpwn guwlwgwé inbuwyh
hwpnigsh Uwwndwdp nplet hwywphnnhy oginwagnnétinig
wnwy wtwe Euwpiwwtu npn2t| npw BupwwnGuwyp:

Uupwinwé Jwupkutph unyuwywlwgnidp yuwnwpdby £ API-
ptuwntph® API-Staph-h W API-20E-h Uhgngny: @Guwntiph ut-
pnnhywh wnyntuwyutbph (reading table) hwdwawju' nbw-
gtUnutpp bwhiwwtBu |gyt| BU hwwnnty twpnnniejwu UGy:
Syjwi Jwupkhg utnwunwpunwgywéd 24-dwdjw Ynipinnpwl
Ywprbgdt) £ hwdwwwwnwufuwlu thnuhyubph b, rtndnu-
tnwwinnwd 24 dwd ennutinig htinn wytwgyt| Gu Ujnwu bw-
fuwwnbujwé ntwgbunutbpp, www 10 pnwt wug purbng-
Jb| E nBwyghwl W, puwin gnijutph thnthnfuniejwl, UpyGp «+»
Jwu «-» Lpwlltpp: SYwiubpp hwdwywngght thnfuwugyt-
ntg hGwnn unwagyt) £ yEpguwywu wpnyntuep: Utn Ynnuhg
wlpwwnwé Staphylococcus aureus-h W Staphylococcus
xylosus-h Bupwwnbuwyutpu nLubgt| EU 97,0 W 99,0 %, huy
E. coli-h, Proteus mirabilis-h W Salmonella typhimurium-h
Gupwwbuwyutpp' hwdwwwwnwuppwlwpwp 99,7, 935 L
99,8 % hwywuwnhnipincu:

Lbpywjwgywé UGpnnp wnwlgpwihl Lpwlwynieintu ntuh
wlpwwnwé JwupEubph wnbuwyh W Gupwwnbuwyh Unyuw-
Juwlwguwl, whuinwsdhu W ng whuinwdhu hwwnynepiniuutnph
hhduwynpdwu hwdwp:

Ihwunnipjntlubph  huynnnigjwu  Gypnwywywu  YEuwn-
npnuh wnyuwiubph (ECDC, 2022) hwdwéwju' Jdwpnywug
dnuin  hhwunnipnilubp  wnwewgunn  Salmonella spp.,
EuntGpnhtunnwahy E. coli, Campylobacter spp. unwdh-
|wynytph dwunptutph 2unnwdutph hhduwywl wnpjnipp Uetb-
pwwnt  gjnnwinunbuwywl  YEunwuhuGpu Gu: WUL-nLY,
Shujwunhwyned, Ywthwnd, Wugihwynid wnnng W hhywun
dwpnywlghg, Ytunwuhltphg, wpwnwehl dhgwywiphg wu-
swwiwé 13000 Salmonella spp. JwuptEubph Unin hwjun-
Lwptnyt, GU  unpGwunndhghtuh Uywwndwdp 19-98 %,
inGwnpwghyhup W pinpwddtuhynih Lywndwdp hwdwww-
nwuhuwlwpwnp Uhusle 36 W 47 % Yuyniu punnwdubn:

Cuwn hGwnwgnuniejnluutph' nbwnpwghyhup Uwndwup
wjncuncpintt wydbh 2w gpwugytl £ unwdhiwynytph,
huy uwnpbwwnnuhghuh UYwwndwdp' wupwinywd Eunbpn-
pwywintphwubph 2nppwiuncy:

Cunpwséd hwlwphninhyubph Jp Jwup Uwhiwnbugwé
E YUhpwnb, wnwybwwbu dwpnywlg pniddwl Lywwnw-
ynd, uwywju pwuh np Iwjwunwluncd hwywphnnhyutph
Jwbdwnpel hpwywlwgynwd £ wnwlg nGnwwnduh, niuinh
gnpduwywund huwpwynp £ Lpqwéd hwlwphninhyubph
Uhpwnndp Yeunwuhubph 2pgwuncd, hugu £ Ywpnn £ hwu-
gbgut] hwdwwwwmwuhuwl Ywjniuniejwdp JwupEubph h
hwjin quinu: Uwulwynpwwbu Ceftazidime hwywphn-
wnhUp Gppnpn ubpnh gEdwinuwnphlwihu hwlwphnnhy
£, npp UwhuwwnBudwé (£ Yuwunwuhutph pniddwl hwdwp
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(Mark Papich, 2016), uwywju dtp Ynnuhg wugwwnyt| Gu Uh
2une unwdhwynytn, npnup Ywynitunejntu U npultnnt
Upqwé hwlwphninhyh Lywndwdp:

GqpwywgnLpnLu

Unnne pngnllltph opqwuhquhg wlpwwnyws E. Coli,
Staphylococcus spp., Salmonella typhimurium, Proteus
mirabilis Jwuptubph Gupwwnbuwyubnp Unyuwlywlwgyty
GU API-pbuwnny’ UhUsl 93,5-99,8 % hwywuwinhniejwup:

“Yhuyn-nhdnighnu dGennny huwpwynp E GnGp npntL
wlpwwnwd JwupEuGph Ywjntunijwl wuwnhdwlup nwp-
pGp hwywphnunhyubph Uywundwdpe, npp Yuqudb) £ uhugl
35,7-50 %:

UWupwindwé wnwudhu unwdphiwynytn W EunGpnpwynk-
nphwutbp pwwywuht pwpép Yuwjniunipintt U npulennt
punpywé hwywphninhyubph Uywwndwdp:

Wupwiinyb| BU Lwle JwupEutn, npnue Yujniu Bu Gnbp 3 W wyt-
Lh hwywphnunhyutph Uywndwdp, wjuhUel' nUEU Unynhyw-
jniuncjwt hwnywuh2 W wpnn Gu (ncpg puunhpuGp wnw-
owaglt] Jwnnyuwlg W yeunwuhUGph wnnngniejwl hwdwn:

Qpulywuncpinlu
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NpeHTudmKauma BblaeneHHbIX U3 OPraHoB NTUL, MUKPOOPraHU3MoB U onpepeneHue
MX YCTOMYUBOCTU K aHTUOMOTUKaAM

10.A. lUupBaHsH, U.C. ApTywsH, J1.M. OBcensiH, 3.0. KazapsiH
HayyHbIl yeHmMp oueHKuU u aHanu3a puckos e obriacmu 6esonacHocmu nuwesoll npPooyKyuu

KntoueBble cnoBa: ducko-0ughy3uoHHbIl Memoo, udeHmugbukayusi, MUKkpoopaaHuam, wmamm, API-mecm

AHHOTauunA. ViccnegoBaHusa nokasanu, YTO KaXabli MUKPOOPTraHn3M, BblAEeNeHHbIV y NTUL, obnagaeTt XxapakTepHbl-
MU O4ns ero Buaa Mopdonornieckumm, BUOXMMUYECKUMUN 1 TUHKTOpPUanbHbIMK cBoricTBamu. C nomoLubio API-Tecta Gbina
npoBefeHa MAeHTUMMKaLUS NoATUNOB LUTAMMOB C TOYHOCTbIO A0 99.8 %. YyBCTBUTENBHOCTL MUKPOOPraHM3MOB K pas-
NMYHBIM aHTUBMOTMKaM onpeaensany AMcKo-anddy3MoHHbIM MeETOAOM. MHOXECTBO MUKPOOPraHU3MOB, BbIAENEHHbIX OT
NTUL, NokKasanu pasHyl CTENeHb YCTOMYMBOCTM K 28 aHTUOMOTMKaM UTanbsHCKOro Npou3BoAcTBa. [pumevaTensHo, YTo
PS4 WTaMMOB C NaTOreHHbIMY CBOMCTBaMM NPOSIBUMNY PE3UCTEHTHOCTL K 3 1 6onee aHTUGMOTMKaM.

Identification of Microorganisms Isolated From Poultry Organs and Determination of Antibiotic Resistance

Yu.A. Shirvanyan, L.S. Artushyan, L.M. Hovsepyan, E.O. Ghazaryan

Scientific Center for Risk Assessment and Analysis in the Food Safety Area
Keywords: API-test, disco diffusion method, Identification, microorganism, strain

Abstract. Using research findings, it was determined that each strain exhibits distinct morphological, biochemical,
and tinctorial attributes that are intrinsic to its particular classification. Remarkably, the API test proficiently categorized
the subtypes of these strains, achieving an exceptional precision rate of up to 99.8 %. The following strains of microbes
have been isolated during this study: E. coli, Salmonella Typhimurium, Staphylococcus spp., and Proteus mirabilis. The
results of analyses conducted through the disco diffusion technique reveal a diverse spectrum of antibiotic resistance
profiles among the multiple strains isolated from poultry, encompassing 28 antibiotics originating from Italy. The acquired
data are of significant scientific and pragmatic value. This underlines the need for specific emphasis on strains manifesting
pathogenic traits, particularly those demonstrating multidrug resistance involving three or more distinct antibiotics. The
importance of understanding and managing antibiotic resistance in avian microbial populations is underscored by this
imperative.
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Pwlwih pwntp'
qunrlwwnyntpnLl,
UuwyhU dptnwwnynencl,
ubdwoéntpncl,

gtin,

pupwa

uvoenouahbhr

UUR «Rwiwhnghwn» ncuncduwithnpduwlwl inunbunieniuncd ncuncduwuhnyby
U UGEPYNYwE plwbz giunpw dwuhy genh ngruwnUtnh Yeunwuh quiugqwén, Yenh
L{wundwdp ywhwgp, nuinGihniejwl dwywpnwyp, Gnwuwyuwihb wywjdwultphu
hwpdwnpyGint nctbwynieiniup, yepwpunwnpnnuywl gnigwlhubpp, ywhywéph
wuwjdwulbnp:

UGlUnwuhutpp  wGnwthnfunwhg  hGnn  uygpuwywl  oppwund  Ynpgntg
GU gpwugwd uUhghu YyGUnwuh qwugywsédh dnn 2,6 %-p: Uwywiu Jupd
dwdwluwywhwwngwénd  wit yepwywlgudtby £ EqGph opwywl  pwpwibp
Jwaqut] £ 365, huy wpnwubphup® 450 g: UGY Yg pwpwsdh hwdwp dwhuuyb) £
5,15 EUU: QunUwwnynipjwl dwlwnpnwyp Yuqudt £ 136 %, dhpgdUwjhu dwdw-

Uwywhwwnywédp' 27 1-320 op, Gpynt tnwipned wwwhnyyty £ Gpbe 6hu:

Lwhiwpwl

Rwjwunwuh  SwupwwGunneentund 2019-2023  pyw-
ywuubphu nghuwpwpndniejwl W wjdwpniénipjwl quip-
quglwl wGunwywlu wewygnipjwl Spwaph  hwunwn-
dwdp hpwywlwgybp U §ninh qupgwgdwll ninnywé
Uh 2wpe Uhgngwnnidutp: Lepynpytb B dwulwghwnwgywé
pwpénpupbpwwnnt, Jwulwynpwwbu duwjhu nunnniejwl
gbntn, npnup Jwnwhwu Bu, nLUEU Ywjntl dwnwuqwywl
hwwnywuhputp, (wy npwyh, ng guwuywih ncpwhwnney hn-
inhg nt hwdhg qbpd Uhu W jwjunptUu pnidynid BU winunkny-
pnid: Cun npnud® duh pwpén npwyp wwjdwuwdnpdwé £
hhpuhlwprUh pwdwywlht guén wwpniwyneejwdp:

Swnpy £ U2k, np ngruwph Jhup, pwgh hwdwihu (wy hwun-
ynipyntlubphg W nynipwdwnunie)nituhg, wgeh £ puyuncd
Lwl funGuinGphuh hwdbdwwnwpwp gudp ywpniuwyne-

juwdp (B.E. Hukntyenko, O.B. HukmutueHko, 2009, b.6. Tpau-
coB u ap., 2017, KO.A. Konocos 1 gp., 2022):

Nghuwnh JuwjhU nunnniejwl gtnGph pnudnidp UGplywynidu
wybih Gywuinwptn £, pwl nguwphg paipn, Yuwe Jud Yuw-
2h unwlwp: Iwjwuwnwuncd ytpghu tnwphutphu nghuwinuw-
pniénipjwl JptGnwunne nunnniejnllltphg wytih Yuplnp-
ynud £ Juwghup, hugp wwydwuwydnpdwé £ ng Jhwju Ujwiq
Swhuuwwnwpnijwdp W UGpphu 2nlywih wwhwugwnpyny,
wjllL  hwupwwBwnniejntuhg nghuwnph Lpwlwlwih grhuw-
pwlwyh  wpunwhwludwdp: Uwulwynpwwbtu yGpghuhu
cwhwybunniejwdp Wwdwluwynpjwé' wnpunwuwhdwlywl
Gpypubphg 3wjwuwnwl uyubghu UGpYpGL W pnLdt) nghuw-
nh duwjhu nunnniejwl hwyinuh gntn® nnpwtn, hhuwnywu,
prwl gGunpw Jwuhy W wyju:

UUu26 qpwublwyh «5U Juwlws gjninwununtuncpjwl
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Uwhuwabnunientl Iwjwuwnwluncd» dpwagph 2pgwliwyncd
Swjwuwwt BU Uepynybp plwp gEunpwy Jwuhy gbnh ng-
fuwpubp W pwdwuyt] Swynwph, Lnnne W Shpwyh Jwngb-
nh 35 $Gpdtputbph, huy 2021 . hnywnbdptphu 24 ginchu
(3 wpnt, 21 Eg) 7-8 wduwywl Jwuwnnwy Uyhpwptnytb, £
IUUR-hU (puwn gpwugqwd indywiubph® wipniutph hehu YEu-
nwuh quugywép Ywauty £ 40-45 Yg, Egbphup® 35-40 Ya):

Plwl gbuwnpwy Jwuhy gbnp $pwluhwih Yeuinpnuwywu
2npwuncd Uwhuyhuned pnidynn nghuwpubph gbntph §jnLnt-
nhg E, npp Uhguwnwnpnid $pwluhw £ ptpy6p Uplywu Gy-
nnwwjhg b Utpéwdnn Unltiphg:

Swny E WL, np nghuwph plwlp gtunpwy Jwuhy gbnp 45-50
inwnh wrwy unwgyby £ dpwitiuhwih Yeuinpnuwywl ppgwiincd®
6nyh Jwytplenyehg Uhghup 500-1200 J pwpdpnipjwl Ypw
agunuynn ng hwpnun pneuwluwitnuejwdp [GRUwhU gnuinncd,
npwntin wdwnep gnp £, dunwl inlnnneiniup’ Gpyne widhu, 9bnp-
dwuwnhdwup'-10-hg +15 °C: Ntunh wjl jwy hwpdwpdnid £
pwnanwnhn 2pgwliliph Yhuwjwwl wwjdwlutphu:

Cuwn gbnh unwunwpwnh® piwly gunpwy dwuhy gtnh ng-
fuwnu wdpnnenyhu uwhwwy £ @Y. 1, 2): Lhwwwphe fun-
J&nh yeunwuh quugywép Ywaqunid £ 90-140, dwehUbph-
up' 60-85 Ug: QwnUwwnynipjntlp pwywywuhu pwpép £
100 Jwpent hwpyny 158 qun: Shul pupwunid £ wnwlg
pwpnnipintbutph: Wdnip W Gpyuwp ninptph 2unphhy YGU-
nwuhtu Ywpnnwunwd E Gpwp pwybp W 46p hwjpw)pt]
(Dodouet, 2003):

Upnwinh  qwép peppwnynipjudp wwydwlwynpywd®
plwl2 gtlunpwy Jdwuhy gbnp Yupnn £ wpwa Ynpguty
yGunwuh quugywép, huy wnwn pniuwywuniejwl nbw-
pnid® Unpgnpwédt wpwg YyEpwlwuglbp: Nunh  hwjnuh
E bwl npwbu «wynpnbnu» wnhwh gtn (Dodouet, 2003,
www.races-ovines-des-massifs.com):

Ujniep W UGpnnubkpp

fuunhp £ npdG) 3UUR «Rwiwhnghuny NLOS wwjdwluGpnd
nLuntdUwuhpb) Iwjwunwu Uepypywd plwlp gEunpwy Jw-
uhy gbnh ngfuwnutph ginwjht wnwudUwhwwnynipnlultph
wwhwwuntdp, Unp wwjdwuubpnud npwug npulenpnudp W

2whwnnuGpht wnwownyt, wwhywéeh, Yepwypdwu no
pnLddwl wpnynitlwytun Gnwuwyutn:

Uhusl uyhpwptpywé YEunwlhubph utnwgnudpt bwhiwwGu
yGpwywnenigytp £ 500 U? gpnuwpwl niutgnn 200 U?
nsluwnwungp: WU hwdwwwwnwuhuwunwd £ gnnhhghBuhy
wuwjdwulGphu UEpywjwgynn wwhwugubphu (A.A. LWep6a-
koBa, H.1. Jlonaesa, 2020):

NghuwnUtiph gnfudbgnidp W Ytpwypnidp Juguwytpuuty
GU gpnuwpwynd LY. 3): Nuncduwuppydtp BU yunwuh
quugywép, Ytph Uywwndwdp wwhwlgp, nunGihniejwu
Jwywpnwyp, Gnwlwywihu wwjdwultphu hwpdwpytbine
nitlwyniejniup,  Gpwpunwnpnnuywl — gnigwuhubpp,
wwhywéph wwjdwlutnp (Benoit, et al., 2020):

NruntdUuwuhpnieynillGpp Yuwwnwpyb GU wblwulwpnénie-
jncuncd punniuywéd nhinwnpydwu (wgpwswthwihu) W thnp-
dwnwpwywl UGpnnutpny (B.B. AbeHees 1 ap., 2009):

Yhunwnpydwu JGennny ntuncduwuhnybp Gu YEunwuhutph
wnunwlwaquywéep, hwdwywqdjwéep, hUusgwbu Uwle 6U-
pwjhUu wwjdwuutGnp:

dnpdwnpwpwywl Ubennh hwdwdwju' ngluwputph Yannid-
utpu no gwihnudubpp Ywwnwnybp GBU hwwnndy swihhs gnp-
6hputpny L «Gplwuh Ywwh dJhgngubph ghwnwhGunw-
gnunuwywl hUuwnhwnnny  ORLC Jwulwgbunubph Ynnuhg
wwwnpwunywsd W spwgnwynpywsé ElGyunpwywu Yptinpny
(uy. 4):

LY. 3. Alwl gbuwnpw| Jwuhy gbnh nghuwputph Yepwypnedp:

LY. 1. Pl gbunpw| dwuhy LY. 2. Plwlp gtunpw) dwuhy
gtnh funj: gtinh 2hawl:

iR

L. 4. E|GYnpwywu Ytneny tunjh Yonned:
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Lblnwuhutph wywlgltphl thwygywsd shywdnpywsd wh-
nwyubph hhdwl Yypw utnwghnuwp puptngnn uwpeh Uhen-
gny YEunwuh quugywsédh wuhwwnwywl nygjwubpt wywnn-
dwwn Untinpwagnyt U hwdwywpg:

Upmyniupubpp W yGppneénipynitup

IUUR wuwulwpniéniejwl wdphnuh dwulwgbnutph Ynn-
Uhg lawyty b Yuquyty £ puiti gUinpwy dwuhy gtnh ng-
huwpubph YGpwpwadhu (wn. 1):

Unynruwy 1. Apwl) gGuwnpw| Jwuhy gbnh nghuwnutbph Y&-
pwpwdhuu pun 2021-2022 pre. wdhultph
(Onwiwil UGy glruh hupyny)*

Udhultp
= =
UGpwpwdhlu 2 L3 =
R slel | = | 2
43 cl i3
s 32 S ] 5 S
s L = = 5 =
c c 5 c L 3
= = = < = =]

Unpuguwuh funun,

Ua

Rwdwygywé

EbnthLunUnLnn, - 03 03 035
q

Un,
q 30 30 30 30 30 30

_.
(%)
—
)
N
N}
)
(%)
w
%]
w
]

0,35 0,35

Unnuw,
q - - 30 30 30 30

UGpwpwdlh
ullnwjhu wpdtep, 06 09 2,1 2,9 2,9 3,0
(=S]V)

Nwunwluwuhpdbp £ yGunwuhubph YGph  nunGihniejwl
dwywpnwyp, W YGpwpwdhup, puwn wdhuubph, Gupwny-
JG.  thnthnpunipgjwl:  YGpwwnbuwyubph  ulunwpwnnip-
Jjwl gnigwuppuGpp nnipu BU pGpdGp  gpwiywuncentlphg
(L.Q. Ywpnlwjwl, 2007, B.M. Mectnc n gp., 2009, A.lN. Ka-
NaLHuKoB 1 ap., 2003):

Unjntuwy 2-h nuiuph hwdwawju® unp nbnwithnujwé
nghuwputnp uygpbwywl 2npswunid Ynpgnptp Bu gpwligué
Udhghu YEunwuh quugywéh dnwn 2,6 %-p: Uwywju hGinwqu-
Jnd Eqbph pwpwisu wyblwgt ' Yuqutiny 203-365 g: Upnt-
Utph Unwn gnbet YEunwuh quugywéh Ynpniun sh gpwilig-
ybL, pwpwdp nEyintuptphu wybiwagtb £ 445 q, thtnpdwphu'®
478 q, Jwpwnhu' 450 g: Cuwn unwgywé nywiutpp® U6y Yg
puwpwodh hwdwp dhghup dwhuuyty £ 5,15 EUU:

Nshuwputph wnwehu gnigwynpnudp wwnwnyby E, Gpp Eqb-
nh YEunwuh quugqwép Yuadby E jhwwnwphe dwehutph
yeunwuh quugywséh 80 %-p, wjuhUupl' Unin 45-50 Yg, huy
wpniutphup* 80-85 Yg (3nL.9. Uwpdwpjwl W niphp., 2001):

UGunwuhuGph ubdjwénipntup BnGp £ Jhghu W UhghUuhg
pwpén: Gunuwwnyniejwl Jwywpnwyp Ywaqut, £ 136 %,
Uhgdlwiht dwdwluwywhwwndwép' 271-320 op, husp huw-
pwynnpnipintl £ nwihu Gpyne tnwpnud wwwhnyt GnGe 6hu:
NruncdUwuhpneeinilltph pupwgpnd hwywepwanpytp Gu
Lwl Chpwyh, Lnnne W Swyniph Jwpgbpnud pwtujwé
plwly gGunpw| Jwuhy gtnh nghuwnutph pnuddwl inyjwi-
Utpp: LGpghuuGphu YGpndniejwdp wwnqyt £, np prup
gGuwnpw| dwuhy gbnh nguwputbpp (wy U hwpdwpynid
UJwé Jwpgbph puwyhdwjwywl wwjdwulbphu, hwwn-
Jwwtu npwagpwy E, np 100 dwpent hwpyny unwgyb £
135 qun:

Rwpyh wnutiny wju hwuqwdwuep, np Yeunwuhubpu wug-
Unwd BU Yhdwjwdwnpdbgdwl thni, qunUwwnynipintup
Ywpblh £ quwhwwnt] pwdwywlht pwpép: Iwjwunwuncd
pnidynn Juwgwé gbntph hwdGdwwnnijwdp 100 Jwent
hwayny gunUwwnyniejntup Yuquty £ 20 qifuny wybih:

Unynruwy 2. Yslnwuh quugywdsdh thnthnpunieintll punn 202 1-2022 . wdhuutpph*

Udhulitp

= hnlyunbdpbp unjtdptn ntYwnbtuptp hnitujwp thEunpduwn dwpun
Utnp 3 8 wduwlwl 9 wduwlwl 10 wduwywl 12 wduwywl 13 wduwywl 14 wduwywl

3

oL

3

3 puws, puws, puws, puws, puws, puws,

F Ua a Ug a Ua a Ug a Ua g Ug a
Eq 20 35,3 - 34,4 -30 40,7 203 46,2 117 51,4 186 58,7 365
Upnt 3 40,3 - 40 - 53,8 445 63,7 319 77,1 478 86,1 450

“Yuquyt| E htnhUwyUtnh Ynndhg:
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Gqpwlwgnrpniu

NcuntdUwuhpninilubph hwdwéwi®  ppuly — gblunpuy
dwuhy gbnh ngruwpubpp (wy GU hwpdwpdnd IUUSR
«Pwiwhnyhwny» NFPS wwjdwultbphl: LEpYwndu nlwnk-
unLejntuntd npwlg Ununn penuuwdnpdwl ubgnuwjunc)nt-
Up «hwpryncd» E, hugp huwpwynpnie)niu £ tnwhu Gpyne
wnwnnid unwwy Gpte 6hu W wdpnng tnwnyw pupwgend
unwwbu ntuBuw) hpwguwu Bupwyw qwnubn:

Unwownyynid £ pjwly gGunpwy Jwuhy gtnh ngruwnutph
pniénidp hhdbwywund yuquwyGpwty dwenip pnuddwdp,
pun npnud® pnudt) W 2ppwiliwugul Spwyh, Lnnne W Swyniph
Jwpgbpnid, npwntn Yihdwjwywndtgndp puunhputn  gh
wnwyewgunid, hugwbu Uwl pwpép uujwéniLjwdp qunltbn
unwlwint bwywwnwyny thnpdbp wyu gbnp  npwdwhuwgby
nshuwph nGnwywl guéndebpwwnnt gtntph hGwn'  huwnw-
ynphuu oguwgnpétiny IUWUI  JwulwgbunuGph Ynnuhg
wnwewpyynn YGpwpwdhuutpp:
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I'IepBble pe3ynbTaTbl pa3sBeaeHUsA 3aBe3eHHbIX oBel nopoAabl 6naHw LIeHTpaanoro MaccuBa

B y4ye6GHo-onbITHOM xo3sancTee “BanaosBut” HAYA

T. X. YutusH, 3.C. NMNambyxusiH, A.B. A3ussH
HauuoHarnbHbIl agpapHbIl yHUgepcumem ApmeHuu

KniouyeBble cnoBa: mscHas I'IpOOmeUGHOCmb, nopoda, npusec, ynumaHHoOCmb, fAcHeHue

AHHoTauusa. B YOX “banaosut” HAYA 6binn n3y4deHbl xnBasi macca, noTpebHOCTb B KOpMe, YPOBEHb NoeAaHus,
CMNOCOBOHOCTb aAanTMpoBaTbCA K MOroAHbLIM YCIOBUSIM, BOCMPOM3BOANTENBHBIE NMOKa3aTenu, yCroBust COAepXaHns 3aBe-
3eHHbIX OBeL, nopodbl 6naHw LieHTpaneHoro maccusa.

B HauanbHbIM nepuog nocre nepeBO3Ky XXUBOTHBIE NOTEPSNM OKOIO0 2.6 % 3aperncTpMpoBaHHOrO CpeaHero XMBoro Beca.
OpaHako 3a KOpPOTKOE BPEMSI OH BOCCTAHOBUIICS: Obim OTMEYEH CyTOYHbIV npuBec 365 ry camok, 450 r y camuos. Ha 1 kr
npueeca notpayeHo 5.15 OKE. MNnogosutocTb coctaBuna 136 %, nHtepsan mexay pogamu — 271-320 gHen, 4to obecne-
4YUNO TPU AATHEHWs 3a ABa roga.
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First Results of Breeding of Blanche Central Massive Sheep Breed in the “Balahovit” Teaching-Experimental
Farm of ANAU

T.Zh. Chitchyan, Z.S. Pambukhchyan, A.V. Azizyan

Armenian National Agrarian University
Keywords: acclimatization, breed, fatness, meat productivity, weight gain

Abstract. In recent years, in Armenia, meat has become more important than other food-producing directions of
sheep breeding, which is due not only to lower costs and the demand for the domestic market but also to the export of
many sheep from the republic. Consequently, foreign breeds of mutton, such as Dorper, Hisar, Romanov, Blanch Central
Massif, etc., began to be imported and bred in Armenia due to their profitability.

On October 20, 2021, Blanche sheep from the Central Massif was imported to the Balahovit ANAU experimental farm. A
sheep was mated with a female weighing 80 % of the live weight of an adult queen, about 45-50 kg, and a male weighing
80-85 kg. There was an average or above-average fat level in the animals. Live weight, the amount of feed needed, the
level of feed intake, the ability to adapt to weather conditions and reproductive performance were studied. Methods used
in animal husbandry were used in the studies. When the animals were moved, they lost about 2.6 % of their weight during
the initial period. However, it was restored within a short time. Females gained 365 g in March 2022, and males gained
450 g, which is an excellent indicator. A kilogram of weight gain costs 5.15 EFU. The pregnancy rate was 136 %, and the
inter-calving period was 271-320 days, which made it possible to provide three births in two years.

LCunntuyly E' 14.07.2023 pe.
Qnuipunuilty ' 30.08.2023 pa.

Uuarnahsnk@3ntu bd scuuNLNahU  Iwjwunwlh wagqwihl wgnpwnuwiht hwdwjuwpwu N 3 (83)/2023



205 Wuwulwpnidwywl pd2ywaghunnieinit W wbwulwpniénie)nlu

(R A\ E\G " . AP G . Uhpwggwjhlu ghnwywlu
emRnaensisosnrh gyl Sl Lyesntl wwppbpwywl
Rwjwuinwlh wggqwjht wgnpwpwjht hwdwjuwpwl

ACRISCIENCE AND TECHNOLOGY  ArPOHAYRA U TEXHOACTUS

ISSN 2579-2822 o

Ywyjpky' anau.am/scientific-journal

doi: 10.52276/25792822-2023.3-295

YOK 616.22/.28:616:618.19-002

ANATHOCTKA CKPbITOIO MACTUTA NYTEM NMNOACYETA COMATUYECKUX
KINETOK B MOJIOKE KOPOB

A.B. BapaaHsiH d.e.#., 9.A. HukorocsH «.e.#., A.B. CupekaHsiH, XK.C. MenKkoHsiH «.6.4.
Uccnedosamernbekuli UeHMpP 8emepuHapuu U eemepuHapHO-caHUmapHoU akcriepmu3ssl HAYA

albert.vardanyan.52@mail.r, erik-nik69@yandex.ru, h_sirekan@bk.ru, zhanna.smelkonyanl@gmail.com

CBEOEHWNA AHHOTALUMWA

KntoueBble cnoBa: VMccrnenoBaHusa nokasanu, YTO KOHUEHTpauusa comartmyeckux knetok (CK) ot

KopoBa, 300 Tbic/mn o 500 Thic/MN CBUAETENLCTBYET O BbICOKOM BEPOSAITHOCTU MAacTUTa,
KpOBb, a nposiBNeHHas peakuusi BblpaXeHHas nornoxuTtenbHas. BsiskocTb uccnenye-
MOJIOKO, Moro pacteopa "ComaTuk nnc" + MOMOKO yBENMYMBAETCHA NPOMOPLMOHANBHO
"Comartuk nmoc”, pocTty uucna CK B npoGe monoka. Mopdonormyeckme nokasaTenu KpoBu

comatn4yeckne KneTku y OOnbHbIX KOPOB WMEKT OTKNOHEHUS OT pedepeHCHbIX 3Ha4YeHWN:
YBENWYEHO YUCMO NENKOLMTOB C OOQHOBPEMEHHbBIM MOBBILLIEHMEM KONMYecTBa
nanoYvkosgepHbIX HeWTPodUnoB, 303UHOPUIOB, MOHOLMUTOB, NMMAOLUTOB
n COQ, 4to Takke CBA3aHO C Bo3pacTaHueM komnmdectBa CK B monoke. Bce
3TO CBMAETENbCTBYET O HanM4Mn BOCManuTenbHbIX NPOLECCOB B OpraHnsmMe 1

MOBUNU3aLmm ero 3aLnTHbIX cun Ha 6opbOy ¢ NnaTonorunen.

BeepeHue yBENMYMBAETCS, YTO CBMAETENLCTBYET O HANUYUN MacTu-
Ta B BbiMeHu kopoBbl (B.I1. Lnanosckas, 2009, I'. H. Kpycb

OaHUM 13 noKkasaTenen 300poBba XUBOTHbIX, @ TaKXe KO- .
A Aop w ap., 2000, Alhussien, et al., 2017).

nn4ecTBa CBEXeBblIAOEHHOIo MOJIOKa ABNAETCA coaepXxa-
HUE COMaTU4ECKUX KIeTokK (CK) B MOJIOKe. MoBbiweHne konunyectBa CK HeraTMBHO CkasbiBaeTCsi Ha
TEXHOMOMMYECKOM Mnpouecce MNpoM3BOACTBA MOJSIOYHOM
npoaykunn, ee CoOXpaHHOCTU U opraHoNnenTn4eckmnx noka-

3aTensx (0.B. OxpumeHko n gp., 2005).

K comaTtuyecknm knetkam OTHOCATCS BCE KINETKM opraHus-
Ma, Kpome MnoJioBbIX — ANLEKNeTOoK U cnepmMaTo3onaos.
Comatunyeckme KneTku CbIpOro Morsoka, nosfiydeHHoro ot

3[00POBOro XWBOTHOrO, B cpeaHeM Ha 98 % cocTosT u3s
anuTenuanbHbIX KNEeTOK BbIMEHU, KOTOpble MNOCTOAHHO
0GHOBNAOTCS M B NpoLecce JOEHUs MonagatT B Cbipoe
MOnoko. Ho B HEM MpUCYTCTBYIOT U Apyrne Buabl anuTe-
nnanbHbIX KNETOK — 3pUTPOLMTBI, NerkoumTel 1 T. 4. Mpu
BOocCnannTenbHbIX npoueccax B MOJI0YHOW Xene3e nemnko-
LUTbI BKIOYAOTCS B NpoLuecc daroumtosa, OHU YCUNEHHO
MUIpUPYKT B o4ar BocnarneHunsa, nx Konn4ecTteo, a cneno-
BaTeslbHO, U o6|.|.|,ee YUCINO COMaATUYECKUNX KNETOK B MOJ1OKe

YuntbiBas MNOBLILEHHYIO (OYHKLMOHAMNbHYI aKTUBHOCTb
MOJTOYHON >Xenesbl KOPOB B MEpuod Nnakrauum, a Takke
BbICOKMA YpOBEHb 3ab0MNeBaeMoOCTU >KUBOTHbIX MacTu-
TOM, BO3HMKaeT HeobOX0OMMOCTb B CUCTEMAaTUYECKON
nposepke cogepxaHua CK B mMonoke HenocpeacTBEHHO
B XO3ANCTBaxX, YTO MOMOXET MOMy4uTb MHOPMaLMIO O
COCTOSIHUN BbIMEHU KOPOB U BbISIBUTb €r0 MaTororut Ha
paHHel cTaguu, a Takke CBOEBPEMEHHO HadaTb npoLecc
neyeHns BONbHbIX CYOKNMMHUYECKMM MacCTUTOM >KUBOTHbIX
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ONsi BOCCT@HOBIEHUSI MX MOJSIOMHOW MPOAYKTUBHOCTU U
COXpaHEHMs1 BbICOKOrO KadecTBa MONy4aemMoro Morsioka
(C.H. Cwpoposa, 2020, 0.B. Mowmcukosa, 2017,
Dasohari, et al., 2018, Godden, et al., 2017).

MaTtepuanbi u metoabl

VMccnepgoBaTtenbckme paboTbl NPOBOAMIIUCL B Te4eHue
2023 ropa B banaoButckom y4eOHO-OMBITHOM XO3SiA-
cTBe HaumoHanbHOro arpapHoro yHusepcuteta ApMeHun
(HAYA), B nabopaTtopusix MccrefoBaTenbCckoro LeHTpa
BETEPUHApPUN U BETEPUHAPHO-CAHUTAPHOW SKCMEPTU3bI
HAYA, a Takke B HEKOTOPbIX hepMepckmnx xosancraeax Ko-
Talkckon, ApapaTckon u ApmaBupckon obnacten PA.

Hamu 6biny nocTaBneHsl cneaytoLme Lenu.

1. BbisiBneHve B onpeaeneHHbix hepMepCKmx X03ancTBax
PA 60nbHbIX CYyOKMMHUYECKUM MaCTUTOM KOPOB METO-
[OM onpefeneHnst B Moroke 605bHbIX XUBOTHBIX KOH-
LEeHTpaLumn coMaTUYECKNX KNEeTOK C MOMOLLBIO AMarHo-
cTuyeckoro Tecta “Comatuk nntoc”.

2. CpaBHeHMe KOHLeHTpaLmMy COMaTUYECKMX KNeTOK B MO-
NoKe 300POBbIX U BOMbHBIX CYBKMMHUYECKUM MaCTUTOM
KOpOB.

3. MNayyeHne n cpaBHeHWE MOPMONOrMYeckx rnokasare-
nev KpoBM Y BONbHBIX Y 300POBbIX XXUBOTHbIX.

4. BbisBNeHMe B3aMMOCBSA3M KOHLEHTpauum comartuye-
CKMX KNETOK B MOIOKE 1 MOPXONOrM4ECKMX OTKIOHEHWI
B KPOBW Y BObHbLIX KOPOB.

OnbITbl CTaBUIMCb B OCHOBHOM Ha KOpOBaX KaBKa3CKow 6y-
pon nopofbl B 3MMHE-BECEHHWNIN NEPUO, KOrga XUBOTHbIE
Haxogunmncb Ha NPpUBA3HOM codepXaHUn.

B BbiwenepeYncrieHHbIX X03AKWCTBax Hamu Obinv 06-
cnepoBaHbl 50 KOpOB, Cpean KOTOPbIX ObINO BbIABNEHO
12 6onbHbIX CyOKNMMHUYECKM MaCTUTOM XMUBOTHBIX (24 %).
M3 obLero noronoBbs XMBOTHbIX (50) Mbl oTobpanu 10 ko-
pOB, KOTOPbIX pasgenunu Ha 2 rpynnsl (No 5 B kaxxgon). B
nepByto rpynny (KOHTPOMbHYK) BXOAWIN KIMHUYECKM 300-
POBbIE XMBOTHbIE, BO BTOPYHO (OMbITHYI) — KOPOBBbI, 60Mb-
Hble CyOKIMUHUYECKMM MacTUTOM.

[Ona naGopaTopHbIX WCCNegoBaHWMN OTOMpanu CcekpeT
BbIMEHW U KPOBb Kak OT 300POBbIX XXUBOTHbIX, TaK U C Npu-
3Hakamu nartonorun. NMpu gnarHocTnke CyOKNMMHUYECKOro
MacTuTa y KOpPOB MCMONb30Bany AMArHOCTUYECKUA Ma-
CTUTHBIN TecT "ComaTuk nc” n cneumanbHble anarHo-
CTMYECKME NNACTUHKM C YETbIPbMS YallKaMu.

Mcnonb3yembii Hamu pactBop “ComaTuk nnoc” npen-
cTaBnsieT cobon Npo3payvHylo XUOKOCTb OT CBETO-PO-
30BOr0 A0 TeMHo-cuoneToBoro LBeTa, uMMeeT Oonee
BbICOKYI0 4yBCTBUTENbHOCTb (OT 100 ThiC. KNEToK B 1 mn
MOoKa), pe3ynbTaT cuuTbiBaeTcs yepes 10 cekyH nocne
[obaBneHns K MOokKy.

I'Iop;l,q0|< npoeefeHna TecTta 3akno4dancd B crieayrowem:

npu B3ATUN MOJIOKa OT KOPOBbI NMepBble CprVIKVI CLEeXun-
Banu B OTAEJIbHYIO €MKOCTb;

no 2 M MOFIOKa U3 YeTbIpex YeTBepTeN BbIMEHUN CLEXM-
Banu B OTAEINbHbIE YaLlK/ NNacTUHbI;

B Ka)XOy 4YallKky C MOJIOKOM C MOMOLLbI Jo3aTopa [o-
6aBnsanu no 2 mn pacteopa “Comatuk nntoc’”;

KpyrosbiMn ABMWXEHUAMU Nnallky nepemelumsarn Mmoro-
KO C AnarHoCTn4eCKmMm pacTtBopomMm;

yepe3 10 cekyHO4 NpoBOAUNWN MHTeprpeTauuio TecTa,
nonb3yscb AaHHbIMUW, NPeACTaBMEHHbIMU B UHCTPYKLUK
Nno NpUMEHEHWIO pacTBopa AMS OUArHOCTUKU CYOKNUHK-
YECKMX MacTUTOB.

KpoBb Ansi mopdhonornyecknx uccrnenoBaHuii 3abupa-
N y KOPOB U3 SIPEMHOW BeHbl C cCOOnoAeHneM MeToa0B
acenTUKM U aHTUCENTUKM B creumanbHble Npobupku ons
3abopa KpoBuM C aHTMKoarynsHToMm. M3 mopdonormyeckmnx
nokasaternen KpoBM WM3y4Yanu KONMMYECTBO 3pPUTPOLIUTOB,
nenkounToB, cogepxaHue remornobuHa, CO3, nenkodop-
Myny.

CobpaHHble faHHble ob6pabaTbiBanu ¢ NOMOLLbIO KOMMbHO-
TepHown nporpammbl Microsoft Office Excel.

3HayeHns MomnyYeHHbIX AaHHbIX NpeacTaBneHbl B BuAe
M £ m, rge M — cpegHsas BeNMYMHaA MU m — cTaH4apTHas
owmbka cpeaHen.

Pe3synbTaThl 1 aHanus

B pesynbTate npoBeaeHHbIX paboT u3 50 o6cneaoBaHHbIX
HamMu B pasnunyHblX xo3sncTBax PA kopoB 12 okasanucb
OONbHBIMU CYOKIIMHUYECKMM MacTUTOM, YTO COCTaBUIIO
24 % oT obLLEero noronoBbs.

KoHLEeHTpaumsi coMaTUYeckux KreTok B BblAOEHHOM W3
300pOBOrO BbIMEHM MoOJlOKe kornebanacb B npepgenax
100 Tbic/Mn — 300 ThiC/MN, TOrga Kak B MOJIOKe OONbHbIX
CYOGKNMHNYECKMM MacTUTOM KMBOTHbIX Habrganock no-
BblLLEHME Yncna comatmyeckmx knetok ot 300 Tbic/mn go
500 Tbic/Mn 1 Bbiwe (Tabnuua 1).

M3 Tabnuubl 1 BUAHO, YTO KOHLIEHTpaLMs COMaTUYECKNX
KNEeTOK B MOJIOKE KOHTPOSbHON rpynibl KOPOB (340pOBble
XMBOTHbIe) cocTaBnana <100 Teic/mn, cmecb “Comatuk
nntoc” + MONOKO ocTaBanacb rOMOreHHoW, C paBHOMEPHOW
OKpackoW, U1 BbIABMSANUCbL HeratuBHas U cnegosas
peakumun. B onbiTHOM rpynne (6onbHblIE CYyOKNMHUYECKUM
MacTUTOM >KMBOTHbIE) KOHLIEHTpaUMs COMaTUYeCKMX
kneTtok konebanacb ot 300 Teic/mn go 500 Thic/mMn m
Bbile. Cmecb “ComaTuk nntoc” + MOoko npuobpetana
XeneobpasHy KOHCUCTEHUMIO. BbipaxeHHas nnm cuneHo
BblpaXX€HHas MONOXUTENbHbIE peakuun Habnoganuco
COOTBETCTBEHHO Y 1-1, 2-1, 4-11 1 3-1, 5-1 KOPOB.
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Tabnuua 1. B3amMocBA3b KOHLEHTpALUM COMATUYECKMX
KneTok B npobax Monoka 1 Tuna nposiBneH-
HOW peakuun®

3> g
T S [
HA I s (]
c o o E
I 82 I T x
1] 4 ) S s
pynnbl KopoB o oam E El
Qo LIS o0 c O
o o = [ RT]
= 853 9 s I3
o T % o g‘ §' [T ]
2 Snmo z E
5 858 s 3 5§33
X X F % - o X O -
OnbITHas
BblpaxeHHas
(Bl ! 2 MoNoXuMTenbHas STt
CYOKMMHNYECKUM
MacTUTOM) 2 1 BbipaxkeHHas 300-500
(n=25) nonoXxuTenbHas
3 2 CunbHo 500
ronoxuTensHas
4 1 BblpaxeHHas 300-500
nonoXuTenbHas
5 > CunbHo 500
nonoXuTenbHas
KoHTponbHas
(3mopoBbie 1 0 HeraTtnBHas <100
XXMBOTHbIE)
(n=53)
2 0 HeratusHas <100
8 1 CnepoBas 100-300
4
0 HeratuBHas <100
5 0 HeraTtnBHas <100

*CocTaBrneHa aBTopamu.

Tabnuua 2. Mopdonoruyeckme nokasaTenun KpoBu y Knu-
HWYECKN 300pOBbIX U BOMbHBLIX CYyOKNMHUYe-
CKMUM MacTUTOM KOPOB™

Fpynnbl kopoB

Moka3aTenu
© =
e £
® > o
= © S (7]
8 3 §T Cte.is
E 5.,za 82z
= gesg~ zTIsSEL_
s geczIgn E45 2w
& z5 - gg g
T ce2de gLesc
SpyTpoLuTel, 5.0-7.5 6.03+1.01 5.43 +0.48
10"2/n
r"/iMOF”OfS””' 99129 106.7+1.73  105.8+2.13
JlenkouuTsl, 4512 6.37+1.16 15.88 £+ 1.9
10%n
HenTtpodunbi:
Lo 0 1.4 +0.01 1.2+£0.04
goanquOﬂqeprle, 2.5 4.27 +1.05 8.62 +0.43
Ez)ermeHTOH,qeprle, 20-35 27.2+2093 20.99 + 5.32
uSooe»vmoctwmbh 5-8 4.2+0.78 10.49 + 0.89
b
Ozsoct)wﬂb'» 0-2 0.64 +0.19 0.84 £0.25
DZOHOH”TH' 2-7 36+1.14 10.25 + 0.85
JD'I/OMMqaouMTbI, 40-65 59.5+225 704 +1.72
CO3
a 0.5-1.5 0.97 +0.03 11.23 £0.05

B pesynbtate aTuX HabMOOEHUI MOXHO 3aKMOYUTb, YTO
BA3KOCTb pacTBopa “Comatuk nmoc” + MOMOKO yBenuyn-
BaeTCsi NPOMNoOpLMOHAnbHO POCTY KOHLUEHTpaLum comaTu-
YecKkux KrneTok B npobax Moroka.

YCTaHOBMEHO TaKkkKe, YTO MO CPaBHEHWIO C KIMHUYECKU
300POBbIMA KOPOBAMM Y XUBOTHbIX, MOABEPXKEHHbIX Cy6-
KIMTMHNYECKOMY MacTUTY, NPOUCXOASAT U3MEHEHUS OTAENb-
HbIX MOPdONorM4yecknx nokasatenen kposu. OHW yKasblBa-
0T Ha Hanuune B OpraHW3mMe NaTorlorMyYeckMx NPoLeccoB
B HayanbHbIX cTagusx 3aboneBaHus, Korga KIMHUYECKMX
nposiBnexHui ewe Het (B.B. YepHeHok, 2020, B.W. 3uMHu-
koB, 2020, I'.B. PogunoHos, 2011).

B xoge Hawmx uccrnegoBaHuin BbISIBIIEHO, YTO MOPAONo-
rMyeckme nokasaTenun KpoBM y KOPOB KOHTPOSbHOW rpynmbl
(3n0poBbIe XMBOTHbIE) HE BLIXOAUNN 3a paMKun pedepeHc-

HbIX 3HAYEHWN, T. €. TeX NPeAernoB, KOTOPble CYUTAKOTCA
HOPMOW NS 300POBOro XMBOTHOrO. [MonyyYeHHble pesyrb-
TaTbl MCMOMNb30BaNUCh AM1S1 CPABHEHUSI C aHanorn4HbIMM
nokasaTensiMy KpoBW KOPOB OMbITHOW rpynnbl (6onbHble
XMBOTHbIE) (Tabnuua 2).

AHanunsmpys nony4yeHHble AaHHble Tabnuubl 2, MOXHO 3a-
METUTb, YTO B KPOBM BOMbHBIX XUBOTHBLIX HAbNAanock no-
BbILLEHNE coaepKaHUst nenkoumnToB — 15.78 + 1.73 Tbic/MK.
OpHoBpPEeMEHHO BbINo NOBLILLIEHO KONMYECTBO Narnovkosaep-
HbIX HerTpodmnos (8o 8.62 + 0.43 %), 303nHonNoB, Mo-
HoumToB (10.49 £ 0.89 % 1 10.25 + 0.85 % cooTBETCTBEH-
HO) n numdoumToB (go 70.4 + 1.72). COD Takxke Gbina
Bbilwe HopMbl (11.23 + 0.05). MNoBbiweHne Bbilenepeync-
MNEHHbIX NnokasaTenen KpoBM CBUAETENbCTBYET O HanmM4um
BOCMNanMTEeNbHOro npouecca B OpraHuaMme n Mobunmsaumm
€ro 3aLmnTHbIX cun Ha 6opbby ¢ naTonornen.
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3akno4veHune

Takum 06pa3oM, coMaTUYeCcKne KINeTKU SIBNATCS WHAW-
KaTopom Hebnaronony4ymsi KOpoBbero Moroka. Ecnm umx
KONMYECTBO B MOJSIOKE MOBLILLEHO, 3TO CUrHaNM3npyeT o
HanM4Mm mactuTa.

M3 nony4eHHbIX HaMu 3KCnepUMEHTaIbHbIX JaHHBIX MOXHO
3aKMHYUTb, YTO BEPOSITHOCTb MAcTMTa y KOPOB BO3HMKaET
yXKE MpU KOHLUEHTPaLUM COMATUYECKMX KMETOK B MOJIOKE
ot 100 Tbic/mMn go 300 Thic/mMn. XKMBOTHbLIX, OT KOTOPbIX
nonyyYeHo Takoe MOJIOKO, Hafo B3siTb nof HabnoaeHwue.
KoHueHTpauma comatmyeckux knetok ot 300 Tbic/Mn go
500 Tbic/Mn cBMAETENbCTBYET O BbICOKOM BEPOSATHOCTU
pas3BUTUS MacTuTa, Tak Kak MpOsIBMSIeTCA BblpaXKeHHasi
NnosioXknUTenbHasi peakumss Ha MacTUT, a MnokasaTefb OT
500 TbIC/MN U Bbie — 3TO NOATBEPXOEHUE CUIbHON
MOSIOXKMUTENbHOW peakuun Ha MacTuT.

Mpn “3y4eHU MopONOrMYecknx nokasartenei KpoBu y
300POBbIX U BGOMbHBIX MAaCTUTOM KMBOTHBIX Hamu Gbly
BbISIBNIEHbl HEKOTOPble OTKIMOHEHWSI OT pedepeHCHbIX
3HaYeHWn MokasaTenen y KOPOB OMbITHOW TPYMMbl, U OHW
B3aMMOCBSi3aHbl C BO3pacTaHWeM KonuMyecTBa CcoMa-
TUYECKUX KINETOK B MOJIOKE.

N3 BbILLEN3NOXEHHOrO CTAHOBUTCH O4YEBUOHOM HeobXo-
OUMOCTb OCYLLECTBMEHUA MEpPONpuUATUA MO BbISIBIIEHUIO
mMacTuTa B paHHen (cybknuHuyeckon) ctaguu. B atux
uensax Heobxooum CUCTEMATUYECKUN MOHUTOPUHT U
CKPUHMHI MOJIOKa Ha codepkaHue COMaTU4eCcKuX KrneTok.
Bcnepcteue atoro chepmepbl cMmoryT 6onee apdhekTnBHO
yNpaBnATb U OpraHn3oBbiBaTh PaboTy C AOMHBIM CTA4OoM,
yBenu4ymBag npu 3Tom cBOv NpuodbInu.

Hapgo oTMeTuTb, 4TO B KaXgoM (hepMepCcKOM XO3SINCTBE
MOXHO OpraHusoBaTb MWHW-NabopaTopun, 3aTpaTtbl Ha
KoTopble 0bsi3aTenbHO OKynaTcs Gnarogaps npegynpex-
OeHuo 3aboneBaHnii U COXpaHEHUIO HeOBXoaUMbIX MoKa-
3aTenei Moroka 1 Npon3BoaNTENbHOCTU XXUBOTHOTO.
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Qunwuuh Jwunhwnh wpuwmnpn2nidp Ynybtph Yuenid undwwnhly pghoutiph hw2ywnpyh dhgngny
U9 dwpnwljwl, E.U. Vhynnnujwl, U.4. Uhptlwlywl, d.U. Ut enujwl
U3 whwulwpnidnepjwl b whwuliwpnidwlwl uwUpunwnwlwl thnpéwpllntpjwl hGunwqnuwlwl EUnpnU

Pwlwih pwnbp® wynel, Guwyes, Ynd, undunply ppholtn, «Undwiinply wyniuy

Udthnthwaqghp: 3Gunwgnunnipniultph hwdwawju® ynybph Ywenwd undwwnhy ppheubph 300 hwq./Ji-hg 500 hwq./Ji
ynugbUuinpwghwu thwuwnnid £ dwuwinhuinh pwpén hwjwlwywuntejwl dwuhl, huy wpunwhwjunywé ntwyghwu dhwlpwlwy
npwywu k: «Undwinhy wyneuy + Ywe hGinwgnundnn (nudnyeh dwénighynipyniup pwndpwuncd £ Yweh Udnepnid undwwnpy
poholtnh YnugGunpwghwih wéhu hwdwdwulunpBl: Ipdwun Yynytph Unin h hwyjin Bu qwihu wpjwl dnpdninghwywl
gnigwuhuGph  hwubdwwnwywu 2tnnudutn. UGunpndhiutph, Enghundhiutbph, Ununghwubph, hddnghinubph pwlwyh
wyblwgdwup W ELU-h pwpépwgdwlp gniqwhtn wyGwunwd £ |Gynghnubph pwlwyp: Wu wdtlp Uwpuwlnud Bu
onpqwuhqunid pnppnpwihbu wypngGuluGph wnywniejwl, huswtu bwl whinwpwlwlwl GplnygrUtnh nGd opqwuhquh
ww2nwwluwywl nidbph Yeunpnuwgdwl dwuh:

Diagnostics of Hidden Mastitis by Counting Somatic Cells in Cows' Milk

A.V. Vardanyan, E.A. Nikoghosyan, A.V. Sirekanyan, Zh.S. Melkonyan
Research Center of Veterinary Medicine and Veterinary Sanitary Expertise, ANAU

Keywords: blood, cow, milk, somatic cells, "Somatic plus”

Abstract. Inthisarticle, we presentthe course and results of scientific research aimed at calculation of the concentration
of somatic cells in cow's milk to detect subclinical mastitis in individual farms of the Republic of Armenia. Comparison of
somatic cell concentrations in milk from healthy and sick cows with subclinical mastitis, analysis and comparison of blood
morphological parameters in sick and healthy animals has been implemented and the relationship between somatic cell
concentration in milk and morphological abnormalities in sick cow blood has been identified.

SC concentrations between 300 and 500 thousand/ml are indicative of mastitis risk. In this case, the type of reaction
manifested was positive. It was found that the viscosity of the investigated solution "Somatic plus" + milk increases in
proportion to the increasing concentration of somatic cells in the milk sample, which indicates subclinical mastitis. A study
of the morphological parameters of blood in healthy and subclinical mastitis animals revealed some deviations from the
reference values of blood parameters, leading to the conclusion that these changes in animals' blood are related to an
increase in the number of milk's somatic cells. Increased leukocytes were found in sick animals' blood. This was followed
by an increase in stab neutrophils, eosinophils, monocytes, lymphocytes, and ESR. As a result of all this, the body is
experiencing inflammatory processes mobilizing its defensive mechanisms against pathogens.

lMpuHsaTa: 03.07.2023 r.
PeuersupoaHa: 10.07.2023 r.
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wjuintn wwpnn pngynputph hunhwpwpwywl wnpyGuwnh
2unphhy: LEpywyndu $Epdtunwgywé uuncun wpwnwnp-
ynud £ pwguwshy Gpyputpnid, pwjg ng pninp tinGuwywuhu
E hwjwnuh Jhpwagquyhl pnywynud (Tetra Pak Processing
Systems AB, 2003):

YwprlUwprrywihl Unp Jptpe wpunwnpbint wnthulninghwl,
Jwulwynpwwbtu jngnipinhg W nhynunwihg unwliwg «unt-
wtp» Uptne, npp hwnnly ithulninghwih 2unphhy gh ww-
pnllwyh urlwpwewn W oginwwn Yihuh Gpthuwutnh,
Jwnghyutph, huswbu bwle (wynnquwjhu wuwnwubhnie)nLu
ntubgnn Jwpnywug hwdwp: Unwwnpydnn wnEhulninghw,
Jwnénud Bup, YhEwnwenpepph inbnwywl wpunwnpnnutphu W
YUuwwuwnh Iwjwunwunud ywrlwdrtngh wpwnwnpniepjwu
Unp nunnniintt hhduGnlu: 3wny £ WG, np wdpnng wp-
huwphnd wpunwnpynn juprUwdetpeh Unp wnGuwywlnig
wnwyb] pwnép wwhwlugwpy nluGU jngnipunp W jngnpunp
hhdpny Jptneutpp, uGpnigpwhu ywuhputpu nu Unguinti-
|wu (T.0. Wynsak v gp., 2018):

VwprlwprrYwhu Unp Jrtpe wpunwnpbint wnbhuuninghwl
Buwythu, npwbu puwywu hwytinwd, ogunwgnpdyty £ shs-
huwlh Uqqwée:
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Nuwgnwy E, np ghghuwuh wunninUGpp W inGpllubpp hw-
pneuwn BU ullinwunutpny. wwpniuwynd Gu £ (8-15 Ug), B1
(0,35 Ug), B2 (0,5 dg), K (1,2 Ug), P (75-100 dg), Ywnninh-
Unhnutn (Uhusle 8,5 dq), PP (14-25 Jg), tunihu (B4), whph-
nneuhl (B6), wuynpphUwpent (50-450 Ug), $njwpeenL
(0,79 Jg, 100 g wwnntd), 2wpwn (Uhusle 8,5 %), whywnh-
Uwjhu Unuetn (0,3-0,4 %), opnqulwywu rrenLutn, UepYwl-
JNLE, nwpwnwunie, pwynunpnutn, Ynwdwnphtu, $hunnu-
ghnutin: Muntnutpp wwpniiwynwd B Lwle dwpnne wéh
U qupgquguwl hwdwp uplnp dhypnunwppen® Gplwye,
pnp, inhnwl, Jwugquwl, wynwdhl, dwqutghned, ynEduhnid
(www.studbooks.net):

fuunhp E nnyt jngnipinp W rhynunwgh hhdwu ypw unwtiwg
Unp (wywnnquqtné Upbpe, Wwyt unp jwrlwdptneh wp-
wnwnpnijwl  nkhubninghwywl  wwpwdGunptpp, Jugquty
pwnwnpwwndu, hwpdwnytp ubunwhu W EuGpgGunhy wp-
dtplutpp:

Ujniep W JGennubkpp

®dnpakpp W jwpnpwwnnp hGunwgnuninie)nlllGpp uwnwnyby
Gu IUUR wlwulbwpnibwlwl Upbpputph JGpwdwydwlu
inGhuuninghwutph wdphnuh (wpnpwwnnphw)nLy:

YwprlwprrJywhUu Unp Jpbtpep pwnyugwé t Gpyne pw-
nwnphgutphg® rhynwihg W (wywnnquanipy jngnipinhg:
®dnpsuwywu jngnipinp W rhynunwl - wwwnpwuwnydtp Gu
JGpwywuquywéd Ywphg, nph jninwjunceiniup Ywaqut) £
3,2 %, funniejniup® 1027 Yag/U?, wmhwnpynn prywjuncp)nt-
up' 21 °13-hg ng pwnéap, ywnpnuwyynn snp jnLnwignepy ujnt-
rtnp' 8,2 %: Ybnwlywuguywsd Ywrp hhnpwwnwgdwl Uwjw-
nwyny 9...12 dwd wwhyt| £ 6...8 °C gtpdwunhGwliwihl
wwjdwultpnd (Deeth and Kelly, 2020):

Sngnipinh wwinpwuwndwl hwdwp bwhiwnbujwsé yepw-
Jwuguywé Yuwpep 3..5 pnwyt wwuwnbpwgyt) £ 90...95 °C
sEndwuwnhdwund W wwnbgyb) vhugle Jwlwpndwu otp-
dwuwnhdwlup' 44 °C: Ywplwwepwph wwpnibwynient-
Up UJwqbgubint bwwuwnwyny Jwywpndwlu  eGpdwuwnp-
dwunwd wyblwagdt) £ Ha-Lactase 5200 NLU $tpdtuwnp’
0,48 Ji/| swihwpwduny jwywnwg: Wunithbnle thndhjwg-
Jwd, uwnbgywéd Jwlwpnp (Lactobacillus  delbrueckii
subsp. Bulgaricus U Streptococcus thermophilus) Uni)-
nnpwih W $EpUGUNnh hwywuwpwswih pupudwl Lwyw-
wnwyny huwnlytbp £ 10 pnwt (Baglio, 2014): APwywnbphw-
Jwu Jwywnpnhp swithwpwdhup 250 | Yweh hwpynd ugunwd
£ 100 dhwynp: Uwywpnnudp Yuwnwpybl £ rEpdnunwunwhu
Gnwuwyny® JhUsle fupin dwlwpnywéeph uinwgnidp, wnwlg
uhubnpbghuh wnQuwniejwl, pH=4,35...4,6: Lwhupwl nLunLu-
UwuhpnupnillGnp uyutip jngnupunp 12 dwd wwhyG E4..5°C
wwyuwliubpnwd (AW, Tamum, P.K. PoBuHcoH, 2003):

Enunpnpn pwnwnphth wwinpwundwl hwdwp Yhpwneyt)
E uyhwnwynigubph Uuwnbgdwl  gGpdwwnwihu  JGennp:

Uhusle 85...87 °C nwpwgywé Ywpehu wybiwgytb] £ Y-
ghndh pinphnh 20...25 %-wung gnwjhu [nLénye’ 100 | Yw-
rhu' 120 g (snp wnh hwpyny): 2 pnwt huwnubihu gnbeb
wudhpwwtu wnwwgnn uwyhwmwynigh thwehutpp rnntG;
Gup, np wybh uGéwlwlu: Wu sGpdwumhdwuncd 15...20
pnwt wwhGintg hGwnn dwytptuh Jpwihg uwhwnwynigp
hulwdpny hwywpeyt) W ntnwiniudb) £ 2hénlyh tnwpwu-
swwndwl Juwnwwwnph Ug: Unwgwéd uwhwwynigwhl
quugywép 2 dwd hGunn nbnwithnpudt, £ uwnUwpwu W
wwhyty +4 °C wwjdwuuknnLd:

GnwgnnLe)ntluhg wnwy nhynunwl 12 dwd wwhyb) £
4...5 °C wwjJwuutnpnwd (Bouchait, 2019):

Gnynt pwnwnnhsubnh wwwnpwuwnnwdhg hGunn bwhiwwwn-
pwuwnyt £ hwdwjhu hwdtinwdp' pwewph wwpniuwynee-
Juup thshuwlh dqywépep: Unphap W yGnlp hGnwgltinig hi-
inn yunnwdwuphu wybwagdt £ 1:1 hwpwpbpwygniejwdp
2WRwWn:

UwpwlpwihU nGuph pwpGiuwydwl bywwnwyny jngnipuinh
wwwnpwundwl hwdwn UwpuwwnBudwé Yuehtu bwhuwwbGu
wyblwgyt] £ plwywl Uspywuynee’ opwinyé wlwnnn:

Ywplwdrtpeh Uhwwnwppniegjwl W uhutptghuh pwgwyw-
JnLRjwl hwdwp wytwgyt) £ ophdninwihlu wgwp: dkpgh-
Uhu thwrehiutpp (gyti GU ublywywhl gEnpdwuinhéwlh gnh
dtp W nngbgdwl hwdwn wwhytGp 40...60 pnwb: Wunt-
hGunle wyn quugywép uwnuyt) £ U Grnwgyt) UhUgle wquinph
Inhy. [nLdybp: Lnesniep 40 °C stpdwuwnhdwuh hwulbinig
hGwnn wybjwgyt) £ fuwnuncpnpu (P. CkoTT 1 gp., 2012):

Uygpnid nhynunwhu wytwgytl Bu wqwnpp W hwdwjhu hw-
JGnudp: Uhwuinwpp quugywé unnwlwinig hGunn wunhdw-
Uwpwn wyblwgdt £ jngnipinp: YwplwpRrYwhU Urtingp
8 d 4 °C gtpdwuwnhdwuntd wwhbnLg hnn wwwnpwuwn £
ogunwgnnéuwl: Mwhwwldwl dwdytwnp 4...6 °C wwjdwu-
utGpnud 5 op E:

dnpéwpwpwywl dptpph qowjwpwlwlywl quwhwwnnidu
hpwywlwgyt) t Chr.Hansen wpdwlwgnniejwl hwdw-
dwju (www.youtube.com): Shghywehuhwywl hwwnynip-
jnctluGpp npn2ytp BU utnwunwpun JdGennutpnyg (WU, Unw-
pwpjwu W nLphp., 1988):

Upnyntupubipp W yGppneénipynitup

Lnp «unLwtn» Yuwprlwdrbpeh Gpynt puwnwnnhsutnh owwnh-
dw| hwpwpGpwygnipintt unwlwnt hwdwp wwwnpwun-
Jt £ 3 Uunp' 90:10, 80:20 W 70:30 (jngnLpwn/nhynunw)
hwpwptGpwygntpjwdp: SYyw| Lunubnph qgujwpwlwywl
quwhwwnwywup UepYwjwgywsd £ gdbwwywnytn 1-nLd:

IGwnwagnuinLejwl wpnyniupbbph hwdwéwju' wuhpwdtown

qqujwpwlwywl  hwwynipinlllbp, gqwén  uhutptghu
ntuh wnwghu Udnwyp, wju Jhwdwdwuwy Jdhwwwpp L
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hwidwutinnipyni
5

upltipighu

PwihapnipynLh

onujunipynLl plpwini

Onpniinipynil

Q4. 1. dnpdwnyynn Jpbpph qqujwpwlwlywl gquwhwwnwywup
(Ywaquty E hbnpuwlutbinh 4nnuhg):

holuwbh da h undb

sunthwpwdhlip, %

: ]
0

=== iptipph whupynn pRYnipnLUp, °E-

Q6. 2. Ywprlwdrbpph nhnpynn rrynLpwlu npnanwdp (Juqdyty E
henhuwyuénh Ynnuhg):

Unynruwy 2. Ywrlwerywhu Unp Jptpph dwuptwpwlw-
Jwlu wuynwlgniejwl gnigwuphputpp*

Uptipgh 6wywip

5
(quugywép), ud (q), =
npnud $6U penywwnpyned g
g3
% A g_
qL&:.ra/)uuge’ = g = 28 =
ur@ Ez2gss g 553
3 §525 2§ 3353
D3 322 5= =3
2< Ec&e5 €8 =§5¢
35 £355 55 3Es
3= 35535 34 28%
YwplwprYwhu ' 50
Uhypnopqwuhquutn® 0,1 25 1 o5

ng wwlwu, pwl 1x107

Unynruwy 3. Mwwnpwuwnh ywplwdetpeh EuGpgtnhy wp-
dtiph hw2ywnyp*

1q 100 g Upbtppnid
pwnuwnnhghg pwnuwnphth Eutipgtunhy
Pwnwnphgutp  wlpwwnywsd wwpnt- wpdtpp,
Eukpghwl, Uwynrpjntlp, y

y %
Uwhwnwynig 16,747 11,02 184,6
swpw 37,681 3,2 120,6
Ushuwgntn 15,909 3,7 58,9
Cunwutup 364,1

*Ywquyt| E hnhuwyubph Ynnuhg:

Unynruwy 1. YwprlwerywihUUnp Uetpph pwnwnpuwnnuu®

LwlwynrpjnLup
Puwnunphsutin

100 Yqg dpbippnid
Unwlg wrlwwpwnh jngnpn 88
MNhynunw 10
Swdwjhu hwybinud 17
2Wpwn wwpnilwynn ghguwlh dqywéde '
PUwywl Ubpywujnee* 001
onwNLE wlwwnnn ’
Ywnilwnuwp' 03
snhunLnwihl waown ’
Cunwdtup 100

*Ywquyby £ hEnhuwyutph Ynndhg:

Npwtu puwywu hwybinud £ Yhpwnyby shshuwlp pujniup,
Ywplwdptngh whwpynn ereyntpejntlp npnayty £ puwn
wyGlwgynn fujntuh gwithwpwlwyh (g8. 2):

Qswwwnytp 2-h hwdwbwju' ywrUwdebngh pninp udnw-
UEpnud prYnLeintlup Unpdwjh vwhdwuuGpnud £ 2hghuwlp
dgwoéph swihwpwlwyh wybiwgdwup gnigwhtn Lljwwn-
Jnud £ prynipjwl npnuyh ws, hugp bywuwnned £ hGun-
prUEgUWU wpwqwgdwlup: Cun npnd” prYnLEjwl wap
Ywpnn £ wwjdwbwynpwé |hubp shspuwlnud wnyw Ywe-
Uwprdwihtu Jwuptubph wéh W qupgwgdwu ypw wé-
fuwgntinh npwywu wantigniejwdp:

IGwnwgnunniejwl wpryntupubph hhdwu Ypw Ywquyby, E
unp Gpypwnwnnhg Ywelwdetneh pwnwnpwnndu, npnp-
Jb| E EuGpgbwinhy wpdtep W nuncduwuhpyb) U Jwupkw-
pwlwlwl wuywnwlgnipjwl gnigwuhubpp (wn. 1-3):

GqpwlwgnipjnLu

IGwnwgnnnipntlutnh wpnyntupUGph hhdwl ypw wwyyty
E EpUpwnwnnhg ywrbweeywhuUnp drbingh wpnwnpnte-
Jwl nGhuuninghw: Npnyt; E Gpyne punwinphsunph owwnh-
Jw| hwpwpGpwygneeniup (90:10), nph 2unphhy Yuwnwgyh
UnLpp, hwdwutn W guén uhutptghuny Ywrlwdptnge:

®npébph hwdwawju' Yweh uwyhwnwynigwiht Lunywéphg
sEpdwwnwihu Jtennny unwgwéd nhynnwl hwpdwp t

Uuarnahsnk@3ntu bd scuuNLNahU  Iwjwunwlh wagqwihl wgnpwnuwiht hwdwjuwpwu N 3 (83)/2023



303

Uluunwgaghwnnipintt W inGhulininghw

Uhnwnty utnp Ynnuhg wnwpwnyynn Unp Jupelwdptpeh
wpunwnpnpjwl nGhuuninghwnid: Ruwywu hwybidwu sw-
thwpwdhuu punncudt E 1,7 %: Ywquyb) £ yuplwerywihu
unp Upbtpph pwnwnpwunndup, huswtu bwle hwwnpyytb £
EuGpgbwnhy wpdtep, nnp Ywaqut £ 364,1 42

QpwywuncpjnLl

1.

Unwpwpjwl W.U. W niph. «Yweh phdhw W $hghlw»
wnwpywjh jwpnpwwnnp wyuwpwwuniuputph nuunduw-
Jwu adbnuwpy / WU, Unwpwpjwl, N.U. PEgupwl,
U.U. Upwpujwlg. - Gp.: 3QU, 1988. - 109 kEy:

A.A. Conoka // CoBpeMeHHbIe Npobrnembl TEXHUKA N TeX-
HOMorMn MULLEBBIX NPOM3BOACTB: MaTepuansl XIX mex-
[AYHapOAHOW Hay4HO-MPaKTNYECKON KOHEepeHLmK, YacTb
1, BapHayn, 22-23 mapTta 2018 r. / AnTanckun rocyaap-
CTBEHHbIN TEXHUYECKUI YHMBEepcuTeT um. W. MNMonayHo-
Ba. - bapHayn: AI'TY, 2018. - C. 205-208. https://doi.
org/10.33113/conf.mkmk.ras.2020.289 295.46.

. Baglio, E. (2014). Chemistry and Technology of Yoghurt

Fermentation, - p. 63.

. Bouchait, D. (2019). Fromages: An Expert's Guide to

French Cheese Hardcover, - p. 240.

. Dairy Processing Handbook Tetra Pak / Tetra Pak

2. CkoTT P., Po6uHcoH P., Yun6u P. MpousBoacTso chipa Processing Systems AB. (2003), - p. 452.
/ MNep. ¢ aHrn. - CT16.: Mpodeccus, 2012. - 464 c. . Deeth, H., Kelly P. (2020). Processing and Technology
3. Tamum A.W., PoBuHcon P.K. MorypT 1 aHanormuHble of Dairy Products Hardcover, - p. 114.

KMCIIOMOSIOYHblE MPOAYKTHI: HAayYHble OCHOBbI U Tex-
Honorun / Mep. ¢ anrn. - CI16.: Mpodeccus, 2003. -
664 c.

. https://studbooks.net/2524268/tovarovedenie/

himicheskiy sostav_oblepihi. Xumuueckuin coctas

o6nenuxu (nhinyt| £ 08.03.2023):

10. https://www.youtube.com/watch?v=i gzFQIMSMY.
How to conduct sensory evaluations for stirred yogurt
(nhunytb £ 07.02.2023 g.):

4. Wynak T.J1. n gp. OBocHOBaHME TEXHOMOTUYECKUX Na-
pamMeTpoB MPOM3BOACTBA HW3KOMAKTO3HbIX (DEpPMEHTU-
poBaHHbIX MOMNOYHbIX NpogykTos/ T.J1. Wynsk, H.®. MNywa,

Pa3pa60TKa TeXHOJIormn npom3BoacTtea HOBOro KUCJiIOMOJIOHHOIro npoAaykKrTa

3.B. BanasiH, A.J. ApakcsiHy,
HauuoranbHbIl agpapHbIl yHU8epcumem ApMeHuUU

KnroueBble cnoBa: 6e3/1akmosHbIl (i02ypm, KUCIIOMOIOYHbIU, MOJIOKO, obrernuxa, pukomma

AHHoTauwua. lNpegnaraembii HOBbIN KNCAOMOSOYHbIN NpoAYyKT COCTOUT U3 ABYX UHIPEAUEeHTOB: VIOprTa N PUKOTThI.
[ns npon3BoAcTBa NEPBOro KOMMOHEHTA paspaGOTaHa TeXHOoNorma nonyvYeHua 6e3nakTo3Horo VIOprTa, ana BToporo —
TeXHoNnorn4yeckme napameTpbl, obecneumBatowme 6oree BbICOKUIA BbIXOA U YCKopdKLuimne BbiaeneHne 6enkoB.

[ins nony4eHns oQHOPOAHOrO MOFIOYHOrO NPOAYKTa C MPUSATHBIM BKYCOM M apoMaTtoMm Obino npurotoBrneHo 3 obpasua ¢
pasHbIM COOTHOLLEHMEM MOrypTa 1 pUKOTTLI. B pesdynbTaTe opraHonenTuyeckoro nccrefoBaHus onpeneneHo ux ontu-
MarnbHoe cooTHoLeHune — 90:10. B kauecTBe HaTypanbHoi o6aBKku MCnonb3oBanock obnenuxosoe nope. bein paspabo-
TaH peuenT, paccynTaHbl NnLeBasa N sHepreTn4yeckaa LeHHOCTb NpoayKTa, onpegeneHa Tutpyemaa KUCNOTHOCTb.

Development of New Sour Milk Production Technology

E.B. Balayan, A.E. Araksyants
Armenian National Agrarian University

Keywords: fermented milk, lactose-free yogurt, milk, ricotta, sea buckthorn

Abstract. Our research aimed to create a novel lactose-free sour milk product. This would be attractive for local
producers and give new possibilities for the development of the dairy industry. The new product consists of two ingredients:
yogurt and ricotta. Lactose-free yogurt technology has been developed for the first component production.
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Yogurt with 3 different curds has been produced and subjected to physicochemical and organoleptic testing. Bacterial
culture consisting of Lactobacillus delbrueckii subsp. Bulgaricus and Streptococcus thermophilus were added in
quantities of 100 units per 250 liters milk. The dose of lactase enzyme has been determined to decrease lactose content to
0.01 %:0.48 ml/l Ha-Lactase 5200 NLU. Technological parameters have been developed to ensure higher yield and faster
protein separation for ricotta production. Three samples with different proportions (yogurt/ricotta) have been produced to
obtain a product with a pleasant taste, aroma, and homogeneity for consumers. As a result of the organoleptic examination
of the obtained samples, the optimal ratio has been defined as 90:10. Buckthorn puree was used as a natural additive. The
food recipe has been developed, energy value and cost value have been calculated, and the titratable acidity of the food
has been investigated.

LCunntuyly E'27.04.2023 pa.
Qnuifunuyty E' 30.05.2023 pe.
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Uhgwaquyhl ghtnwyulli =,

emRnaensisosnrh gyl Sl Lyesntl wwppbpwywl
Rwjwuinwlh wggqwjht wgnpwpwjht hwdwjuwpwl

AFPOHAYRA 4 TEXHOAOFUS

AGRISCIENCE AND TECHNOLOGY ISSN 2579-2822

Uwjpty' anau.am/scientific-journal doi: 10.52276/25792822-2023.3-305

381 634.85:663.222

u1lNk 2ULELSk UNMSkh SEuLNLNALUYUL GLURUSUYULL
Jurauank3uv ahuhurbh UrSUarne@3UL IUUUr

U.N. Ywpnwljwl, U.L. Uhpwjtywl wbfu.q.e., U.U. Uhpwljwl
Swywunwlp wqquiyhl wonwnuwyhl hwdwuwnwl

marydevard@mail.ru, mikayelyan.m@mail.ru, mariam.miranyan@gmail.com

Sst16unk@3NkL uvonouahphr

Opqwuwywl W phnnhuwdhy puwnnnugnpéniejnlll nL - ghukgnpéniejniul
wnwg qupgugnn, UGé wwhwlgwny UGpYwjwgunn nunnniejntlutp Bu: Niuwnh
fuwnnnuwagnpénLejwu ninpunnh hwdwn bwwwnwywihu £ duyt, gpunwywnd,
ubywjhu hhjwunntejntuuGph W JuwuwwnntuGph UYwwndwdp nhdwgynct unpuintn:

Pwlwih pwnkp'
ghublynipe,

tyninghwybu dwenep ghup,
fuwnnnh 2Qwnblgh unpuwn,
Ywipnwaniju ghu,

RGnwgnnniejwl pupwgenid ntuntduwuhpyt) GU wnwlg phuhwywl Ujneetph
onquiiwlywl prenLlubn

U phupwywl wwpwpuwgnudny wabgywd juwnnnh 2Quiptlugh unpinhg twpptn
ghubgnpéwywl Enwuwyutpny wwwnpwunywd Jupnwaniu ghuphutph $hgh-
Jwphvhwywl gnigwuhputpp:  SGhuuninghwywu  quwhwwndwdp  npnytGp Gu
Eyninghwwbu Jwpenip W puwywl  Jwpnwagnyu  ghUuputph  wpuwnpniejwu
hwdwn, npwtu hnwde, indjw unpunh ognwgnpédwl huwpwynpnienibutpp:

Lwhuwpwl pwpépwuniGynwiht wéhuwgptbp, $tUnwihu  Uhwgnipe-

Ugnpnwpryntbwptpnieiwl ninpuincd Ubpywynedu Guiplenp-— JNLUUEN, hwlipwjht Unuetn, 2wewnutip W wjil) uhlptgh

Jnud £ Eyninghwwtu dwenip wjuwhuh nGhuuninghwutnh
Buwynwdp, npnup pnyp B wwihu gjnLnunlnGuniejwl
Jujniu qupgwgdwt Uwwwnwyny pwpépwglbp puwywl
nGunLpultph ogquwgnpéuwl wpnntbwyGunnieniup, pw-
nGlwyt 2ppwyw vhowywinh wywhwwunidp, huswtu bwl
unwlw] pwpdpnpwy, Eyninghwwbu dwenip W wudunwlg
wnpunwnpwlg:

fuwnnnh wnwpptp unpuntbph Wwynipjwu hwpdwnptgnidp
2npwyw Jhewywiph wupwnBuwwuwn wwjdwultGphu hpw-
Jwuwagyned E qEUEnhywywu, YEuuwphdhwyw, $hahnin-
ghwywt, ywnnigwdpwihu W wy JGhuwuhquutpny (Arias
and Berli, 2022): uwnnnh unpwnh hwwnynie)nlultph dlw-
Unpdwl Jpw Yneinwywihu wgnbgniejnit G gnpénud tnwip-
ptn  pwnuwnphgutph  (uwhwwynigltn,  wuhUwpeeLtn,

wnwUdUwhwwnynepintbutpp:  Spunwywynit, ubwihu hp-
Juwunnrejnilutph W JuwuwwnnuGph Uywwndwdp nhdwg-
ynLu unpintph puwnpnipintlu nL hGinwgqw Wwyndu www-
hnynid E 2ppwyw dhpwdwph ywhwwunwdp:

RGnwgnunipjwl hwdwp punpdbp £ huwnnnh Quiptugh
unpup, npp unwgytp £ U.3. Mnnnujwuh, U.U. vwsgwwnpjwuh,
3.U. Ubywuh, Y.U. Mnnnuyjwuh Ynnuhg 1961 . uhgnbuw-
Yuwjhu hhpphnwgdwl uhgngny® Wdnipbuuhg, dtivgnig Uwpw
U Ywpupwhjnie unpuntph uwsgwubpdwu wpnynlugned:

fluwnnnh 2Quiptugh unpup nwuynid £ inGubhywywl puwinn-
nh nppwhwu unpuintiph 2wnpehu: YbgGunwaghwl (pnnpngdwl
ulygphg Uhusle wywnnh |pnhy hwuntuwgnudp) tnlned £ 165 on,
wywnhy sEpdwumnhdwlutnh gnudwnp Yugunud £ 3490 °C:
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Ustgnnniejntlu huntuuhy E. yGgbwnwghwh dGpencd dw-
wbph hwuntlwgnudp Yuaqunid £ 80-83 %: Rppwwnynieint-
Up pwpép E. J6Y hGyunwnh hwpyny unnwgynd £ 170-190 g
ptpe: Shyiph wnnwptnniejwl gnpdwyhgp Ywaund £ 1,3,
huy pGppwwnt phdGphup® 1,6: Spunwnhdwgyniunieniup
hwdtdwwnwpwn pwpan . nhdwunwd £ uhusle -28 °C gnuinhu:
Ywnpuhp wywnnwduh W yenh unig gnctbwgnpdwl 2unphpy
oquwanndynid £ hhduwywunwd huntuuhy gnilwljniet-
nny hwpniun uGnwuph updhp wbwwwy, wnwunGpwihu
pwpépnpwy ghuplubp N puwnnnwhjnie  wwwnpwunbinc
hwdwp (Gabrielyan, et al., 2021):

Jbnpghlu dwdwuwyubpnid fuwnnnh Qunptugh unpwnp quw-
1y wybh hwgyuwnby £ hwunhwned: Uwlwju hwpy £ Uyt
Uwle, np npwuhg Wwwnpwuwnywsd Yuwpdhp ghuhubpp dwpd-
utn GU, nlUGU jnLpwhwwnncy hwdwhnunwihu (qowjwpwlw-
Yuwl) punLpwahn, hwpniuwn U tnwlhuuGpny W wunnghw-
uGpnd (M. Wywaqwlu W ncphy., 2015):

RGnwgnunnipjwl Uwwwnwlu E nwuncduwuhpt) wtwpptn
wwjdwubbpnud  wébgywd huwnnnh  Q2wnbugh unpuihg
nwppbp Gnwuwyutpny wwwnpwungwd Jwpnwaniu gh-
UputGph $hahywehvhwywl gniguwuhputpp: Uhwdwdwuwy
npn2t| Eyninghwwbu dwenip W plwywu Jupnwagnyu gh-
Uputph wpunwnpniejwu hwdwn, npwtu hnwde, ngjwg unp-
winh ogwnwgnpédwl huwnpwynpnienLultpp:

Ujnipp W UGpnnutpp

AGwnwagnuiniejwl hwdwp puwnpytp £ fuwnnnh Qwiptugh
unpwp: Yhpwnytb] 6U wnwug phdhwywl Uniptph W ph-
Jhwywu UjnLetpny puwnnnh ywynipjwu nwpptp Gnw-
Lwyutp: Unwlg phdhwywl Uniebph fuwnnnh (Uung 1)
dwyneup uyuyby £ dwpwn wduhg' wjgbpwagny W nengUwidp:
Swennpn wJhuubpht Yuuwnwndbp 6U ywuws ww, 2hdGph
wdpwgntd, Ywlws En: Ognuwnnu wduhg hnnwwnwpwéenid
Ywuwnwnybl £ uwnnnh 2wpwnpuwjuncjwl npnaned:

Phuhwywu Unebph wwpwpunwgnudny fuwnnnp Udny 2)
wobkgyt] £ wgpnnGhuuninghwywl Wwynipjwdp. wwnwp-
nwagyb] £ hwlpwihu W phuhwlwl wywpwnuwnietpnd,
hpwywlwagyt] U hwdwwwwnwupuwu pnidudhgnguinnidutn:
GnynL Gnwlwyubpny £ wekgwé puwnnnh Qwiptugh unp-
winh UhghU 2wpwnwjunceintup wuaqutb) £ 23 % (puwn pGYyne-
Jwgwihh), inhuipynn, preynteinup’ 5 g/

fuwnnnhg ghUuGUnLeh unwgndu hpwywlwgytbp £ 3UU3R
QuinGgpwannénipjwl W pnpdwl nLuncdUwthnpdwpuwnw-
Jwu wpnpwnnphwih wwjdwuuGpnd® WUL Uhgwgquihu
qupguglwu gnpbwywinipjwu (WUL U29) $huwluwynp-
Jwup W UgpnphquBuh hGunwagnuncpiniultph W Ypenipe-
jwu dhpwqguwihu Ys5unpnu hhduwnpwuh (ICARE) Unnuhg
hpwywuwgynn Lnpwpwpwywu gjnnwununtuntpjwl Y-
nuwwwnpwundwl W neuncgdwl dwdpwp (UAQrh REU®)
Spwanh wewygnipjwdp:

Inwdpp (wpnpwwnnphw £ pGpyGp tnwppbp tnwpwuGpnyg W

Uondb: Ywpnwantu gnpu ghuBUynLetpp wwwnpwuwnyby Gu
wdpnnowywl hwinhyutph dwddwlu Gnwuwyny: Pwuh nn
huwnnnh hjncep gniliwynpywé £, yunnwdwyh hgwn 2thnudp
Gnti £ yundwnle (2 dwd), npwtugh wwnwdwyhg thngn
pwlwynipjwdp gntbwynn whautuwnutbp ncdwhwuytbu, W
ghuhu niuGUw Jwpnwgniu Gpwug: Rwngnil wywngbgybp
£ 10-12 °C wwjdwuutpnwd 5-6 dwd wnlnnniejwdp: LUnw
1-1-h L Udntp 2-1-h nGwenud wybiwgytl £ 60 dg/i Ywihne-
Jh JGunwphuncpdhun: fudnpnudp Yuwnwpyt) £ onwghu thw-
ywuutpny thwyjwsé wwwyt tnwpwyncd: Yhpwnyb) £ fudn-
nwuuytph dwenip ynepincpw: Lun 1-2-h W udnw 2-2-h
ntwpentd fudnpnudu hpwywlwgyb) £ huplbwpnipu® iy
nh hudnpwutytpny, 18-20 °C wwjdwuutpnud: ludnpdwl
wywpunhg hGwnn Yuwnwnyb £ thnfugnud (Ribereau-Gayon,
et al., 2006, L.R. Ywgnudny W nLphp., 2013):

Cuin OIV L BUSU QOUS utprnnutph' htwnwagnudtp Gu
wnwlg phuhwywu Untetph W phdhwywl ywpwpuwgnt-
Uny Bwyywéd huwnnnh Quntugh unpunhg (nLpwewlgniphg
Gnyniwywl nwlwy' Udnutn 1-1, 1-2, Lunplbp 2-1, 2-2)
unwgywé ghutUnietph $hghywphuhwywl gnigwlihub-
np: Qnuuh punipwagntpp npnpygtp Bu UNICO 2802 UVNIS
[nLuwuwEyunnpwswthng' wiheh 420, 520 W 620 Ud Gpyw-
nnLEjwl wwjdwuubpned, 1 ud hwuwnnigjwdp YnwdGunncd:

Upmyniupubpp W yGppnudnepyniup

Cuwn hGunwgnunnipjwl wpnyntupubph® Udnpubph RUNNLE-
jntup Ywqutp £ 12,5-13,4 6wy. %, udnty 1-1-h inhwnpynn
prRUNLEINLUN' 4,74 g/nd?, Udnputn 1-2, 2-1, 2-2-hup* hw-
dwwwuinwupuwlwpwn 4,83, 6,15, 6,0 a/nu®, duwgnpnu-
Jhu 2wpwph wwpniuwyneejntup® 0,85-2,42 g/nu® (TOCT
13192-73) (wn. 1): Ldnwutn 1-1-h W 2-1-h Juwgnpnwjhu
owpwph  wwpniuwynipntp hwdwwwwnwuhuwlwpwn
1,57 W 1,39 g/nu*-ny wwywu E Udnpubp 1-2-h W 2-2-h
duwgnpnwiht 2wpwph  wwpniuwynieinituhg, hugn wjwj-
dwuwynpywé £ upwuny, np wnwght nbwenwd fudnpnudp
Jwuwwnybl £ wpinwnpwywl fudnpwuuytph Jwenip ynep-
wntpuny W unudhunwgdty, huy Bpunnpn ntwgend” hug-
Lwpntfu W wnwlg untpdhinwgdwu:

fuwnnnp W puwnnnhg unwgywé ghuhu wwpniuwyned Gu
woéhuwgntp, opqwluwywl prnLubp, wgnunwihl, $Lunjw-
Jhu Jhwgnrejniuutp, winthhnutp, wgbwnwiutn, Grtputp,
Jhuwwdhuutnp, $tpdGunubp W wy: vwnnnh yGpwdpwy-
Jwl dwdwuwy wjn Uniebpp bwhu wugunwd BU pwngnth,
www' ghunt UGy, upwnyynd pwpn thnpuwpynwdubph W
wnwywagunid pwquwrehy Uunp Jhwgniejniuutp (3.H. Ku-
wkosckmi, A.A. MepxaHuaH, 1984):

G6Uph Gpyopuhnu wwwhnynwd £ ghunt dwupEwpwlwywl
uyniunceinup: Lunpubpnd 66Uph Bplyopuhnh punhwunip
UnugbUinpwghwu Ywaquty £ 48,7-67,33 Jg/nu®. udnwpubp
1-1-h W 2-1-h nbwend® hwdwwwwnwupuwuwpwp 48,7 L
47,8 Ug/nP, unpbhuinwignid sh Yuwnwnyby, Udnpubp 1-2+h W
2-2-h nbwenLd* hwdwwwwnwuhuwlwpwn 67,66 W 63,3 Ug/nd®:
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Pninn Udnubpnud 66Uph  Gpyopuhnh  pwlwynieniup
pnywwnnpbh uwhdwulGpnd £ UinGhhnutGph wwnpniuw-
Uncpiniup Udnwy 1-1-nud Jwqut] £ 40,9 dg/nu®, Udniputp
1-2, 2-1, 2-2-nud" hwdwwwwnwupuwlwpwp 140,8, 74,36,
57,20 Ug/nu*: LUnwp 1-2-nd winthhnUubph pwnpép wwpnt-
Lwynejntup wwjdwluwynpywé E swywnunwsd uwhpunw-
Jhu pudnpdwdp (pUwywlu ghuhuGpnud wintGhhnh wwpniuw-
yncpjntup tnnwwnwuynid £ 12-220 dg/nd® uwhdwuncd):

Ungnruwy 1. QhubUnetph $haghywephdhwywl hGunwgn-
wnntpintllGnh wpnyntupuGpp®

Lunt, Lun Lun Lun

Snigulippubp ]_12 1_2"2 2_]"2 2_2'-2
Erhl uwhpw,
o o7 134 1320 1300 1250
UGN, | ey | e | use | 288
q/ nd3 i) 5 y 9
ulnny erednipinl, 363 370 353 361
pH 5 5 g g

ST EEYENY: | con | azs | 218 | s
b , , , ,

Sunnn prunLeint, 039 066 033 053
Qe : : , ,
Wnthhnutn,

pil 409 14080 7436 57,20
Uquin 66Uph Bnlopuhn,

el 3,41 2,48 7,13 9,93

Cunhwlntp 66Uph
tnyopuhn, Ug/nu?

NEnnLywnnlutp (SO,),

48,73 67,66 116,71 87,84

4,03 4,65 6,82 5,58

dg/nu?

SURURR AL e n | a0 0 | Grae | senew
T , , , ,
CUn. wuwnnghwltp,

e 8259 9302 7405 10461

*Yuquyt| £ htnhuwlutnh Ynndhg:

AGunwagnuiniejwl pupwgenid npnadt) £ ghunt Uty hhu-
lwywl opqwlwywl prenutph wywpnibwyneentlpn (wn.
2): 3wny E UG, np opguwlwywl prentubpp Jwulwygned
EU wwuwpwuwnh ghunt thugh dLwynpdwlp, ghuntu hw-
nnpnnwd BU hwabh pwpdnieintu W hwdwhnuwihu Yuynt-
Untpnil: vwnnnh wywuntnp hhdbwywunod ywpniuwyned £
ghubpent, uudnpwreent W YhinpnUwreent, UjnLu prenlubpu
wnwowunLy Bu wiynhnjwihl judnpdwt pupwgenid® Uh 2une
phuhwywl thnfuwyGpwnidubph wpryniugned: 2npu ghut-
Ujnitpnud £ hwjinbwptnyt) BU Upgbwrefent, 2hyhuhy rrent,
JwrlweenL, pwugwhuwReNL, uwrwRReNL, $ndwpweenL:

Uwpwprpryh uhUprtgp hhduwywunwd wnbnh E nluGUnd
uwhpunwiht fudnpdwlu pupwgenid: GhuBujneGpnd uw-
pwrrUh wwpniuwynipintup  unynpwpwp  hwuund £
dhtsle 1,5 g/nu-h (wnwytiwgniup® dptgle 3 g/nd?): I6nw-
gnuynn udnubpnd uwprwrrUh pwlwyniejntup Yuaqut|
£0,92-1,1 g/nu:

Pwgwhuwperentu gunnn Jhwgnipniulutph hhduwywu pw-
nwnphgu E, ntup untp hnin W hwd: Cuwn Unpdwwnhywghu
thwuwnwrenrtiph® pwgwhiwreRUh pwlwynipnLup swbng t
gbpwquwugh 1,2 g/nd3: Annp snpu bunpubnned wijl wwpnt-
Lwyyned £ pnejjwinptih pwbwyniejwdp:

Chyhuhy ernNU pnyubph W JwuptuGph  JdGunwpnhquh
ywplnpwagnuu wpgwuppu £, wpndwuwhy 2wpeh Jdhw-
gnipjntlitnh - YtLuwuhUpbgh  Uwfunpn pwnwnnhgn
(B.I'. M'epxukoea, 2009): Cuwn hGunwagnunniejwl wnpnnLup-
utph* snpu Udnpubpu £ wwpnibwynwd Gu phyhdhy pRNL.
udnp 1-1-n* 6,43 dg/nd?, udnputp 1-2, 2-1, 2-2-n* hwdw-
Wwwnwupiwlwpwnp 6,71, 6,42, 9,61 dg/nu>:

QhuGerUh wwpniuwyniejntup pninp udnpubpnd gbpw-
Yont| £ ubdnpwppryh ywpnibwynipjwup: Ywplwerenlu
wnwswgb) £ pwpwnutphg' npwtu uwhpunwihu fudnpdwu
Gpypnpnwjhu Jptpe: Uhwju Udny 2-2-nud £ wju wywpnt-
Lwyyty 1,69 dg/nu® pwlwynipjwdp, pwuh nn, puwn Gplene-
rhU, Jwuwdp wnbnh E ntubgh) hubdnpwywplwerywihu
hudnpnid (Schneider, et al., 1987):

Unynruwy 2. QhubUnetpnd opgwlwywl prnlutph ww-

pnillwynepyniup®
Ldni Lunt Luny Ldni
Sniguiihtin 1-1 1-2 2-1 22

QhuGpenL,
ke 2,18 2,24 2,27 1,78
U 1,44 108 203 245
g/nue?
Unglwppent,
o 0,16 0,19 0,62 0,69
AN T 6,43 6,71 6,42 9,61
dg/nue?
YwprlwpeNL,
ande 1,05 0,77 0,61 1,69
SwguiuwpRn, 0,35 053 0.28 0,67
q/nus
Yhwpnuwpeent,
iy 0,27 0,25 0,64 0,69
Uuwpwepn, 092 093 L 0,99
g/nue?
dnudwnuipen, 615 343 421 6,30
dg/nu?

*Ywaquyty £ hEnhuwyutph Ynnuhg:

Uuarnahsnk@3nru b4 ScuuNLNAhU  Iwjwutnwlh waquiht wagpwnuwiht hwdwuwpwu N 3 (83)/2023



Ulunwaghunteintt W tnGhulninghw

308

Jdwpnwaniu ghuhuGphu punpny £ bwle $EUnwihu W gne-
Uwhu Uniebph qwdép  wwpniuwyneeyniup:  SEUnjwihu
UjnLebnh punhwuncp YnugGunpwghwu tnwwnwuyned £ 578,9-
731,4 Jg/nu®, wuwnnghwlubphup® 74,05-104,61 dg/nu® uwh-
dwuuGpnud: Lncuwk Gyunpwywu YninphdGunphwih Gnwitiwyny
Ywuwnwnyt) £ gnilwghUu puncpwagntph ntuncduwuhpnieiniu
(International Organization of Vine and Wine, 2022): QnLuw-
Jhu Ujncebph wwpniuwyneeyntup wywjdwuwynpjwé £ wu-
innghwultph pwlwyniejwdp (wn. 3, Uy.):

Ungnuwy 3. QhubUnebph  gnilwihU  puncpwagntph
nuncUuwuhpnijwl wpnnlugluGpp®

Udny ULdn  ULdn  Ldny

Qniuwjhu punipwgptp 1-1 1-2 2-1 2-2

Yiwudwl gnpbéwyhgp (Absorption coefficient)

Abnhu 09373 0,92 0,90 1.08
Ywnuhp 1,0478 1,0616 1,13 1,37
Ywuwnjwn 0,1866 0,2089 0,17 0,23
Qnujuh Gpwug 0,89 0,87 0,89 0,88

Qnuuh hunBuuhynipnLu 2,17 2,19 2,19 2,68

Qnijuh Ywqup (Color composition), %

a6nhu A 420 43,2 42,1 40,9 40,4
Ywnuhp A 520 48,2 48,4 51,3 51,2
Ywuwntwn A 620 8,6 9,5 7,8 8,4

*Ywquyby £ hEnhuwyubph Ynndhag:

%
60
507
40

O7%%bnhu A420
301 B Ywnpuhp A520
20- HYwuwnijwn A 620

10+

o

Lun2 1-1 Lun2 1-2 Lunw 2-1 Ldni 2-2

L. Gnujuh Ywaun (Guquifty Ehbnhlwlubph 4nnupg):

Cuwn gpwdbhyp* ywpdhp gniup bdnputn 1-1-nud W 1-2-nd
Ywaqund £ wybh quén' hwdwwwnwupuwlwpwnp 48,2 W
48,4 %, huy Udnwputp 2-1-nud W 2-2-ntd* 51,3 W 51,2 %:

IGwnwagnnnijwt - wpnyntupbbph hwdwéwju®  Yuwndhp
gniuh huntUuhynieintup wwjdwlbwynpywd £ nhwnpynn
pernUGph  hwdtdwwnwpwn  pwpép  wwpnilwynijwup:
Ldnipubn 1-1-nud W 1-2-nwd pubdnpwiereyh wywpnibwynee-
Jnlul wydbih gwén E, hwdwwwnwupiwuwpwn juagunud £
1,44 W 1,08 g/nu?, huy Udnipubn 2-T-nd W 2-2-nud” 2,03 L
2,45 g/nd?: Itnlwpwp ntnhu gnyuh hunBuuphynipiniulu
wyblh pwpép EUudnpubp 1-1-nud W 1-2-nud (43,2 W 42,1 %),
pwl Lunipubn 2-T-nd W 2-2-nLd (40,9 W 40,4 %):

GqpwlwgnLpniu

RGnwgnunniwt 2ppwlwyuGpnd nwuncduwuppybp  Gu
fuwnnnh  QwpBugh unpunh  Wuwyniejwl  uygpniugutnp,
Ywwwnyb] £ unwgywé ghuhubph' opgwliwlwl prenutph,
gniuwht Unuetiph,  $hahywehdhwywl  gniguilihputinh
hGuinwagnunnie)nil: IGunwagnunniejwl wpnyntupubph hwdtdw-
mwywl  Jepnudnipiwt hwdwbdwiu'  unwgywé  ghubunt-
rEpp hwdwwwuwnwuuwunwd U wyn wGuwyh ghuhutphu
UEpywjwagynn pninp wwhwgUGphu, nLuinh fuwnnnh Quiptu-
gh unpwp Yunbih £ npwtu hnwde oguwgnpdtp Eyninghwiwtu
dwenip ywd opgwwywl Jwpnwanuu ghUupuGph wpunwn-
nnLEjwl hwdwn:

RGnwaquynud  hGnwgnunnientluGpp 2wpnibwyybine G,
Uhwdwdwlwy bwhuwwnbuyned £ hpwywlwgutp ghuhutnh
hwJwinGu-quwhuwwnned:

Qpulywuncpinlu

1. Ywgwu M. W npp2. 3wjwunwund  nwpwéywd
fuwnnnh hhduwywu unpintpp /M. Wjwgu, Q. Wjjwg-
jwl, 3nL. Pwnpubnjwu. - Gn., 2015. - 270 ky:

2. Ywgnudny U.R. W niph2. 3wjwuwnwuh fjuwnnnh W yunnw-
hwwnwwwnnwihu ghuhutph nGhuuninghw / L.R. Ywagnt-
dny, U.L. Ywgnedjw, U.N. Unpnjut. - Gn., 2013. - 340
Ep. https://library.anau.am/images/stories/grqer/Paren/
Hajastani%?20xaxo0xi%20ev%?20ptxa..pdf.

3. lepxukoBa B.I'. MeToabl TEXHOXMMMUYECKOTO KOHTPOIS
B BUHoZenuu. - Cumdpeponons, 2009. - 304 c.

4. TOCT 13192-73. BuHa, BMHOMaTEpMArbl U KOHbSIKM.
MeTopn onpeneneHus caxapos. https://internet-law.ru/

gosts/gost/1573/.

5. Kunwkosckuit 3.H., MepxaHunaH A.A. TexHonorns BuHa.
-M., 1984. - 503 c.

6. Arias, L., Berli, F.(2022). Climate Change Effects on
Grapevine Physiology and Biochemistry: Front.Plant
Vol. 13. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC9178254/.

7. Gabrielyan, A.H., Simonyan, N.R., Gasparyan, A.S.
(2021). Developing and Implementing Technology of
Rosé Wine Production from the Grape Variety “Charentsi”:
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TexHonorn4yeckas oueHka CcopTa BUHOrpaga “qapeHuM” Ans npoun3BoAacTBa po30BbIX BUH

M.P. BapaaHsH, M.H. MukaensiH, M.I'. MupaHsH
HayuoHarnbHbIlU agpapHbIl yHUsepcumem ApMeHuu

Knio4yeBble cnoBa: suHoMamepuari, op2aHU4ecKue KUCiomsl, pO3080e 8UHO, copm GUHoapada “L/apeHuu”,
3KOJ/ocu4ecKu 4yucmoe 8uHo

AHHoOTauua. OpraHnyeckoe BUHOrpagapcTeo U OroanHamu4yeckoe BMHoOAENNe SIBNSOTCA 6bICTp0paSBI/IBaPOLLI,I/1MI/1CFl n
BOCTpeGOBaHHbIMI/I HanpaBneHnaMmn. |_|03TOMy 01151 BUHOrpagapCKon oTpacnmn BaXXHO CO3aHNE MOPO30CTONKMX, yCTOI7I‘-WIBbIX
K FpM6KOBbIM 3aboneBaHUsIM 1 BpeguTenam CopToB.

B xope nccnepoBaHuii M3yyeHbl (OU3NKO-XMMUYECKUE MoKa3aTeny po3oBbiX BYH, U3rOTOBMEHHbBIX PasnuyHbIMM MeTodamu
BUHOZENWS U3 BMHOrpaga copTta “yapeHun”, BblpalleHHOro Kak 6e3 MpMMeHeHWs XMMUKATOB, Tak U C MCMOSb30BaHWEM
XUMUYECKUX YAoBpeHuit. TexHomormyeckas oLeHka no3Bonuna onpeaenuTb BO3MOXHOCTM UCTONb30BaHWs JaHHOTO copTa B
Ka4yecTBe Cbipbsi AN NPOU3BOACTBA KOMOMMHECKM YNCTBIX U HATyparibHbIX PO30BbIX BUH.

Technological Assessment of Grape “Charentsi” Variety for Rose Wines Production

M.R. Vardanyan, M.N. Mikayelyan, M.G. Miranyan
Armenian National Agrarian University

Keywords: Charentsi grape variety, ecologically clean wine, organic acids, rose wine, wine material

Abstract. Inthefield of agro-industry, the most attention is paid to the development of eco-friendly technologies, which
allow to improve the efficiency of natural resources in sustainable agriculture, preserving the environment, as well as to
obtain high-quality, environmentally friendly, and safe products.

Currently, organic viticulture and biodynamic winemaking are rapidly developing and demanding areas of winemaking.
In light of these factors, it makes sense to cultivate grape varieties that are resistant to cold, fungal diseases, and pests
(in particular, the Charentsi variety). Under different conditions, the microbiological state, physicochemical parameters,
organic acids content, and color characteristics of Charentsi grapes were examined. We studied the physicochemical
parameters of wines made by using different methods. The possibility of making ecologically clean rosé wines from this
grape variety was assessed, using it as a raw material.
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