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yihdwjwywu b nunbuwywlu wwjdwluGph wnwppbp ht-
tnwgnunntejntlltGph wpryntupubpp hwuwnnwd Gu, np gyne-
nwunuwntGuwywl wju gnnnd  nbnwpwujwéd nnngbth
hnntph JGihnpwwhy nGdhdp Gupwnyynid E thnthnfunipe-
jncuutph (V.U UwdwewUjwu W niphp., 2007, R. Sbpuinkp-
jwu W nphp., 2007, W.Q. Gnhwquwpuwu, 2017, U3, Pw-
yncug, NN Uwlncyjwu, 2005, A.M. MxutapsH u ap., 1972):
Cun npnd® Upqwé gnpépupwghl Ewwbu Uwwunnud B
Upwpwwnjwl nwpwnh gpniuinwghb gptGph funpniejntlutph
nhuwdJhywl, hnntph gpwdbhghywywu hwwnynipntuGpp,
wagnpnunthuupywywl wlpwywpwp w2puwnwupltbph Ywag-
JwyGpwdwl wwjdwultGpnd wywpngubph nnngdwlu nt-
dhuutph fuwpuwnnudubpp:

Anngtih hnntiph JGihnpwwnhy ntdhuh (wnwjhl, gpwjhl,
9Gpdwjhu, ulunwjhu W onwjhu) Yypw unynpwpwp wgnned
GU 0,5-3,0 U funpnrejwdp gpniinwihu onptnp:

nphg 88900 hGywnwpp gnunwntnbuwywl Lpwlwyne-
jul, huy 49400 hGYywwpp ng gnLnuinunbuwywu Lpwlw-
yncpjwl hnntp Bu («<UGhnpwghw» ®RL hwpyGwndnipniy,
2015-2018 pE., U.Q. tnhwqupuwlu, U.U. Qwqupuwl,
2017, Q.U. Gnhwqwnuwlu W nph2., 2014, W.Q. Gnhwaqup-
jwl, 2017):

Cuwn Upwpwwnjwl nwwnh nnngtih hnntph Unuhinnphugquw-
Jhu hGinwgnuinieintuutph® yGpght tnwuliwdjwyned wnniwn-
wiywih hnnbpp qpwntgund U 34200 hw, nphg 15800
hGywnwpp Ywagdnwd GU Gpypnpnwihu wnwywiwé hnntpp:
Uju pwgwuwywl gnpdplpwghl Jhwdwdwlwy Uwwu-
wnnwd £ Upwpwwnjwl nuwnh yniGyunnpunptuwdwihu hw-
dwywnagp, npp hwugbgunwd £ thwunwgh npGuwdwihu
hnugh: Y©Gpghluu nbnh £ nluGuncd hhduwywuncd npElwdw-
UniEYwnnpwihtu gwugh Bpyupwagwénipjwl hGnlwlpeny:

«UGhnpwghwy» ®RL-h YGpghu hhug wnwphutph Unuhwn-
nhugh hwpybwnynipynilubph hwdwawju® 1 hw-hu pwdhu £
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puyunid 27,5 U/hw Ywpgwynpnn W nunlnpnn Jwu, nphg
npGuwdwihu gwugh Ywnpgwynpnn Jdwup wqunwd £ 5,5,
huy pwg hwdwywngp' 22 d/hw («UGhnpwghw» ©RLC hwp-
Jtwnynipeinil, 2015-2018 pre., U.AM. Pwunnuwuwpnjwl, 2013):

Upwpwuwnjwl nwownh npGuwdwihtu hwdwywnpgh wnGuwyw-
npwn W Unpdwwnhywihb gnigwupputnh hwdtdwwnniejwl hw-
dwbwju' gnpénn hwdwlwnap gnbpt Gpyne wuqwd ghend
E Unpdwwhywihu swihwuhpUuGphu: Nwunh wuhpwdtun £
gnigwptipt unp Uninbgned, wijl B 62gpink npElwdwihl hw-
Jwywnagh hwqwpywihu ywpwdtunptpp W npelwdwynGy-
unnpwihu hwdwywpgp bwhiwagdtp nt hwpdwpytp dhwdw-
dwlwy npwbu nnngbih hnntph npGlwdwhu, wnwywiwé
hnntnh [Jwguwu Yuwd gndwt-|ywgdwl ntEdhdny wphuwwnnn
hwdwywng: Yw hwdwn Uwhu wGwne £ hGuwgnunt, Upw-
nuinjwu nwnnd gpnlunwhu entnph Jwywnpnwyh nhuwdh-
ywu, www nnngbith hnntph dGihnpwunhy yhdwyh quwhwn-
Jwu W hGinwqw pwpbiuwydwl Uwwnwyny 62gnintp opwihu
hwpytypnh wnwudht pwnwnphsutpp (8.U. Gnhwquwpjwl
W ntph2., 2014, U.Q. Gnhwqwpjwu, U.U. Ywqupwu, 2017,
U.U. Uwdwewljwlu W nphp., 2007, I'.I". Max4aHsH, 1079):

Ujniep L UGennubkpp

R6wnwgnuiniejnllltpp ywunwpdbp Gu 2015-2018 pw-
jwuutphtu: Upwpwuwjwlu nwownh Upwpwunh, Upnwpw-
winh, Uwuhuh, Egdhwéth W Updwyhph tnwpwéwpgwlit-
pned nbnwywyJwsd 18 nhunwhnptpnud  neuntduwuhpyby
E gpniunnwhu onGph Jwywpnwyh nhuwdhywu W ArcGIS
dhpwwjpnud Yuaquyt) £ gpniuinwihu hnptph tnEnwpwpu-
dwlu hwwnwywaghdp: Yhuinwhnpbphg 5-p gunuynud U Uw-
uhuh wnwnpwéwpgwlunced, 3-p° Updwyhph, 4-p° Epdhwdluh,
3-p° Upunnwpwinh, 3-p° Upwpwwnh inwpwdwpgwuubpnid:
«UGhnpwghw» ®LL-h Ynnuhg hpwywlwagyt| £ Upwnpwwn-
JwU nwawnh gpniunwihu ontph dwywpnwyh unuhwnnphug:
Cuwn wulhulbph' nhinnwhnpGpnud yuwwnwnytp 6U gpniuinw-
Jhu gntiph - dwlwpnwyh swthnudbn: (hwpqwnywsé  putn
hnnh Jwytntuh): Ywpwnwihlu hGunwgnunniejnluluGph wpn-
JntupltnUu wdthnthytl BU tnwipGywu hwpdbunygniejniuncd W
hhdp punniudt) hGwnwagw niuncduwuhpniginlluGph, pwp-
inbquagnpdwu nt pwlwlwywl yepinednepintlubph hwdwn:

Lwuh np hnntph UGhnpwwnhy yhdwyp wwjdwuwynpywéd
E gpniunnwihu gptph Jwywpnwyny, ncunph hnnh udnpw-
nnLdp Ywwnwnybl E gpniuinwghu hnpGph dnin guinuygnn gyne-
nwwnuwnGuwywl hnnwwbuptphg: InnGph UGhuwuhywywl
Ywauh W gpwjhl pwpdwéph wlwihqubpp Ywwnwndbl Gu
lwpnpwwnnp - wwjdwultnnud:  Upnntupubpp  hwdwnpybi
GU gpniunwhu gnptph Jwywnpnwyh htwn W npnadbp £ ybip-
ohuhu wgnbgnipintup hnntph JGihnpwwnhd nGohdh thn-
thnfunLjwl Yypw: Fwgwhwyindt) £, np gpniunwihb gntph
pwlwlwywl thnthnfuntejntulnh nhuwdJdhywl Gupwnpnd
E Upwpwuwnjwl unnpGpypw wjwquwuh Jwutwyh 4Gpw-
ywuqudwU dhwinnidubp:

Upwpwuwnjwl nuwpwnh snpu inwpwdwnpswuutnnd gpniu-
tnwjhl gntnh dwywnnwyh nhuwdhywl nhinwnydti £ pun

226

funppwyhu hnntip

UPUULNCAINR

UrurYsh Uura
Legend
Armavir_Marz
Ararat_Marz
* gruntgur.csv Events

0 5 10 20 kilometers

LUy. 1. Upwpwunjwl nwpwnh gnnitutnwihu hnpGph tinBnwpwhudwu
upubUwu (uquty E htnhuwlubnh Ynnuhg):

wuhuutph: Qpniunwihu onptiph - wBnwpwhudwu  Jhghu
funpniejntlutph twntywu hwpdwpyh hwdwéwju® gpni-
nwjhu optph wnwyt, guwdép funpnentl nhinygtp £ Uwup-
uh nwpwéwppwunid' 5,4 U, wnwyt| pwpap funpnigincu’
Upwpwuwnud® 1,51 J: Uwuhuh nwpwswpnpewunid gpnil-
wnwjhu ontph funpniejntup thnthnpudned £ 0,94...5,94 J
uwhdwuutnpned, uhghu funpnipinitup Yuaunid £ 2,41 U: Ujn
Unyu dwdwuwywhwwnygwénd Unpdwdhpnud gpncuinwghu
ontnph hunpnueintlp wwwnwuyG, £ 1,94...3,4 J, Upwpw-
wnnd' 0,97...4,31 J uwhdwultbpnud, dhghUu funpnipjniup
Ywqut| E hwdwwwwnwuhiwuwpwn 2,67, 1,93 U:

Qpniuwnwghu optph Jwywnpnwyh thnthnpuntpjwl pwlwyw-
Jwlu b npuwywywl quwhwwndwl hwdwnp ArcGIS dhpwilwij-
npnud Yuquyt) £ gpniuinwiht onBph hghUu funpnipejnlultph
pwpubqnp: Ipnpnhgnghwutph wuynwdp uwhdwuyt £ 0,1 U,
npp thndhU pwduipuin £ ng signidwhl gntiph gnnttinwihu
hnuptnph nunnntpjwu b wpwaniejwl quwhwwndwu hwdwn:
Uwubwynpwuwtu wyuhwjwn E, nn gnniuinwihu optiph wnw-
y&| gwén funpniejnilltp gpwugyt) Gu Uwuhuh, Upwpw-
inh W Updwyhph tnwpwéwppswuGpned LY. 2-5):
QnnLunnwihu ontGph  funpniejnllubph  nhuwdhywl  punc-
rpwantint hwdwp Ywaqdytb, £ npwug dwywpnwyutph thn-
thnfuntejwl pwnntigp (LY. 2):

Z

i

Legend

« ground_exp
—— contour_0
miacacIDW
Value
" High : 6.39681
K Low : 0.880589

LU. 2. Upwpwwnjwl nwpwnned gpncbuinwhu ontph uhghu dwywip-
nwyutnph nnwpwhudwl pwpnban (Guquity £ hGnhlwl-
Ubnh Ynnuhg):

20 kilometers
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Ugpwnwjhu dwnpunwpwaghuntpinil

|
]

[ High : 6.39681
s Low : 0.880589

merge_ararat

LY. 3. Upwpwnjwl nupwnnud ybgbinwghwih pupwgentd gnniu-
wnwjhl gntiph Uhghl dwywpnwyutiph wtnwpwhudwl pwn-
wnban Guquifty t hbnhlwlutnh 4nnuhg):

10 20 40 km

LY. 4. Upwpwuwnjwu nuwpwnnwd thGinpdwphu gpnlunwhu optph
Jwlwpnwyubph nbnwpwphudwu pwpinbqp  Guquyly £
henhlwyutph Ynnuhg):

— —

LUU. 5 Upwpwwnjwl nwaunnd dwpunhu gpniuinwhu 9pGph dwywin-
nwyubph nGnwpwtudwl pwpintap Guwquyty £ htnhuwl-
Utiph ynnupg):

=
L3
=

35

25
2 —=2015

1.5 =8=2018

gpnLunwyhl gptinh
dwywpnwyp

0.5

23456789101112uj

Uhu

LY. 6. 2015 W 2018 pywywlutnhu Unpwipwiinjwl nupwnned gnncunwhu
#ntnh dwlwinpnuwyh thnthntuntyegntit puwn wdhuutiph Guquity E
hbnhlwlutph 4nnuhg).

Upmyniupubpp W yGppnudnepyniup

2015 . hwdtdwwnniejwdp 20 18 3. gpwlgytl Egpniunwhu
ontph dwywpnwyh pwpapwgnd LY. 6): Vwulwynpwwbu
Uywwndnd £, np Jwjhu-hntuhu wdhuuGphu gpncunwghu
gntph dwywpnwyp pwpdpwgt] £ uhghtp 1,2 U, npp
hwdwwwwnwuhuwunwd £ 2730 U3/hw: 3InLhu-ubwwnbupbp
wuhututpht nhindtl £ gpniiinwht onbph - dwlwpnwyh
wpwagpupwg hgtgnid, hugsu wjunthGnle nwunwnby E:

Cun Uywp 6-nud UGpLwjwgywé gébwuwwwnybph® thbwnp-
Jwp-dwjhu wdhuuGphu gpniunwghu optGph dwwpnwyh
pwnépwguwl wnwagnentup Ywaqund £ 18 Julon, huy Jdw-
Jhu-nGYwnEUptp wdhuubphu bjwagb) B Yuauting 6 Jdiop:
Uwnwagynwd £, np gpncuinwghu opbph dwywpnwiyh hgbgdwu
W pwpépwgdwl wpwagnuentllbnp tnwnpptn Bu, pun npnud®
pwpépwgdwl wpwgniejntup Gpbe wuqwd Jté E Ujwg-
Jwu wpwagnepejntbhg: Lpdwd gnpdplpwgp Ywpbih £ pw-
guwunGl Uhwju opwiht hwzdtlgrh Uinwu pwnwnphgutiph
nhtwJdhywl hwuqwdwlwihg niuncduwuhpting:  Uwywju
wuywuywé yuplenpynd GU bwle hnnwigpniuunh gpwinynte-
Jwl gnpéwyhgp W gpnituunwght wjwaqwii hnunn N wipuwhn-
unn gntph dwwutnp: Wu gnpéplrewgl hp htpehl Ywpnn £
wnwewqglby 6 nhwywu, pE puwgwuwywl thnthnfunteinclltn:

Uwulwynpwwtu gpniuinwhu gntph dwlwpnwyh  thnthn-
funteintup Ewywu wagnbgnupintu £ gnpénud dwquiinpwjhu
GnplnyRUGnh wywnhywgdwl b Ujwawu Ypw: Uhwdwdw-
Lwy uwpnn £ wpwqwgutp wnwywinwp: Uwyuwu hwpnuh E,
nn gpnitunwhu optph 2,0-2,5 U funpniejniluGph wywjdwUut-
pnd - wywpnyuGph - wpdwwnwiht - hwdwywngp  gpnlunw-
Jht onbiphg Ywpnn £ ytpgut) tnwptywu 500-1000 W¥/hw enin
(R. SGpwnGpwu W nLphy., 2007):

Cuwn gbwwwwnytnh (LY. 6)' 2018 . nyjwutpny gpnLunw-
Jhu 9ntinh Jwywpnwyh nhuwdhlywl Upwnpwwnjwl nwwnncd
nLuh Yuyntuwgdwu dhinned: Uwlwju punhwunip ywwnytnp
qUwhwuwntint hwdwp wuhpwdtown £ ncuncduwuhnb) gnpniu-
winwjhu optiph dwlywpnwyh nhuwdhywu bwle Jjnwu punppw-
Jhu hnpGpnud: Uhwdwdwuwy hwywnuh £, np bwhuliwnwy
gnpniunwhu opbph dwywpnwyny £ wwjdwuwynpywéd
nnngtih hnnGph JGhnpwwnhy yhdwyp: Iwdbdwwnnijwu
hwdwn wryneuwyubn 1 W 2-nud UepYuywgywé Bu hbunw-
gnunynn ntnwdwubpnud nnngbih Jwpgwagbnuwihu Juw-
gnpnwjhU hnntiph gnwht pwzdwéeh 2019 fe. wliwhqutinh
wpryncupubpp:

Cuwn [wpnpwwnnp  hGnwgnuince)nluutph® epwnyé wint-
nh, hnultGph wwpniuwynipintup gunuynd £ Unpdwyjh
uwhdwuutnpnwd (0,1-0,3 %):
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Unynruwy 1. 3Gnwgnunynn inbnwdwubpnid hnntph phuhwywu Yuwqul puin opwjhu pwpqwéeh (2019 p.)*
funpnLejnLlp, oH Untp, Qpuwnyé hnulbp, Ug-Eyy/100 q
ud % CO’.. HCO:. cL SO/ Ca?* Mg Na*+K*
0-25 7,4 0,097 - 0,80 0,4 0,21 0,50 0,32 0,59
25-100 7,4 0,101 - 0,48 0,45 0,58 0,55 0,40 0,56
0-100 7,5 0,092 - 0,52 0,45 0,51 0,45 0,40 0,63

Unyntuwy 2. dnpuwliwywiht uwnhnuubph wwpniuwyneeintup hnwgnundnn hnnwldnpubpnud®

®nfuwbwywjhu Yuwwmhnuutph ywpnibwynipiniup,

®nfuwbwluwihu Ywwmhnuutph ywpnitbwynipjniup,
%

funpniejnilp, Ug/tyy Cunhwtntp
) U
. Ca Mg Na K RAEL Ca Mg Na K
0-25 35,6 11559 143 1,6 54,6 65,2 29,2 2,7 2,9
25-100 28,7 13,3 1,3 1,3 44,6 64,3 299 2,9 2,9
0-100 34,5 14,6 1,4 1.4 51,6 66,9 28,3 2,7 2,1
*Ywquyb| Bu htnhuwyutph Yynnuhg:
hg, U hg, U
2.70 1.95
2.65 .
2.60 1.90
255 L85
2.50
245| pg=2,414 ®" .. ? 1.80
2.40
rs ..........Q....L..-..Q..... ..... [ YT T .,... ..... & w75
2.30 8
1.70
2.25 » ."
1.65
0 2 4 6 8 10 12 wihu 0 2 4 6 8 10 12 wihu
LY. 7. Uwuhuh b Upnnwpwinh tnwpwéwppwllbpnd gpniuinwihbu gntph dwlywpnwyh nhtwdhlywl pun wdhuubph  Guqdyty £ hGnp-
bwliubiph G4nnuhg):
hg, U hg, U
2.60 3.00
255 L * Soee
2.50 250 [ hg=2,45U0 e e @7g 8 & ® g 8.0
2.45 5 PIRETTr S
2.40 ., 200
" [ ]
235 hg=2,324 . 150
330 CHLILRCEE R |l
2.25 Py ° 1.00
2.20 ..
2.15 FRRCHRES 0.50
210 0.00
0 2 4 6 8 10 12 wuhu 0 2 4 6 8 10 12 whu
L. 8. Epdhwéuh W Updwyhph nwpwdwpnpswulGpnid gpnilnwihu optph dwywpnwyh nhuwdhlywu pun wdhuubph Guquifty E hbnp-
bwutnh 4nndhg):
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hg, U
2.10

2.05 e

2.00

195 | hg=1,93d - ?
E EEEEEEEE §E
1.90 0.t
LY .
1.85 RN N
[ ]

1.80

0 2 4 6 8 10 12

wuhu
LY. 9. Upwpwunh tnwpwéwppwuncd gnpnituinwihu opbph dwiywin-
nwyh nhuwdJdhywl pun wdhuuGph Guwquifty EhGnhUwlubph
tnnuhg).

3nnh Yuwunn  YndwGeund gbpwypnnd £ Ywighnidp
(Ca>60 %) Unu JwwhnUubpp Unyuwbu gunugnud Gu
Unpdwjh uwhdwuubpnud (Mg<30 %, Na<5 %, K<5 %):

Gqpwlwgnrpntlu

Wjuwhuny' 2015-2018 pefe. Unwpwwnh, Updwyhnph, Uwuhuh,
Epdhwélh W Upnwpwnh tnwpwéwppgwlutpnid puinpuwi-
pwjhUu UGennny punpdwé 18 nhwnwhnptph nuncduwuh-
pnipjnlulEnh wpnyniuglpp W npwlg yGpinednipiniuutnp
thwuwnnid BU, np gpnltunwghu onGph funpniejnlulGph nG-
nwpwhuncdp Yybpwywlgudwl dhnned ncbh: Qpncunwghu
ontiph dwywpnwyh thnthnfuniegni £ gpwtigyt] hwnyw-
wtu yGgbinwghwih 2npwunid: Unlw E npwlg dwywpnwyh
pwpénpwgdwl W hebgdwl wnwgniejntlutGph tnwppGpnie-
Jntu (UhghU hwpyny' Bpbp wuguwd): Qpniuinwh optph 2 U W
wybh pwnép funpniejncuutph nGwend LJwnynud £ hnnk-
nh JGihnpwwnhy h6wyh Juinpwnwgnid® pny) wnwlwint-
Uhg UhghU wnwywinLu:

QpwlwlnLpniu

1. Pwyntug U3, Uwlntyjwl N.N. Upwpwwjwl hwp-
rwJwph  Gpypnpnuiht wnwywijwsd  Jdeihnpugdwéd
wnncwn-wiywih hnntph wnwgpwhu nEdhuh wnwlduw-
hwwnynie)ntlutpp / 33 UQUL, Ugpnghwnnipe)nil. - Gp.,
2005.-N 7-8. - k9 313-317:

Ugpwnwjhu dwnpunwpwaghuntpinil

2. Pwunnwuwnuwu WM. Upwpwwnjwl hwppwdwiph Gny-
pnpnwjht wnwyuwywséd W wiywihwgywé hnntph UG-
thnpwwnhy yhdwyh hwdwihp guwhwunnudp: UGndwghn
qjnn. ghw. LY. - Gp., 2013. - 29 ky:

3. Bnhwqwpuwu U.Q. Inntph wnwywdwlu qupgwgdwlu
dhuinncdutpp W hpwyhtwyh guwhwwndwl wpnnitugUutpp
Unpdwyhph dwpgh ophuwyny / dwpunwpwwGunniejwl
W 2htwpwpnigjwl Iwjwunwuh wqgwjht hwdwuw-
pwuh wnGnGYwaghp. - Bn., 2017. - N 3(56). - £ 65-72:

4. nhwqwnuwu W.Q., Y"wqunjuu U.U. Upwpwwnjwl nuwp-
inh hnnGph wnwywdwu dnuhwnnphlug hGnwhwnp gnunw-
ynpdwl UGennutnh Yhpwndwdp // SwpunwpwwGunncgjwl
W 2huwnwnnipjwl Iwjwunwuh wagwjhu hwdwuwpw-
Uh ghunnwlwu wphuwwnnieintuutn. - Gp., 2017. - N 1(64).
- Ep 54-61:

5. Bnhwqwnuwt Q.U. W niph. UGhnpwghw / Q.U. Gnhwqun-
Jjwl, U.U. Ywqupu, U.d. Uwlnjw. - Gn., 2014. - 336 ty:

6. wjwunwlh Iwlpwwtwnjwl nengbih W gnpugywé

hnntnh UG hnpwunhy yhdwyh Yunwuwnn: «UGhnpwghw»
OLL hwpybunyniejnitu, 2015-2018 pre.:

7. Uwdwewujwl U.U. W nph2. Upwpwunwl hwppw-
Jwjph Uwuhuh wnwpwdéwpnpgwlh gtpfunuwy nnngb-
Lth dwpgqugbntwihu gnp2 hnntiph wnwgpwjhl ntdh-
Udh wnwldUwhwwnynieintubpp / U.W. Uwdwewljw,
NN, Uwuncyjwl, Y.L, Uniphewuyw // 33 4QL, Ugpn-
ghwnipntl. - Bp., 2007. - N 3-4. - Ep 184-188. https:/
doi.org/10.52276/25792822-2021.1-73.

8. SGpwntnuwu R. W niph2. QnLnwinunGuwywu wyw-
pnyutiph nnngUwu unpdwubpu nu nGdhdubpp Iwjwu-
tnwlh Iwlpwwbtnncpjwu nnngbh hnnwwnwnpwdepubph
hwdwp: QGnuwny / R. Stpwnbpwu, L. MGwnpnujw,
M. Qphgnnjwl. - Gn., 2007. - 203 kp:

9. MxwutapsH AM. u pgp. 3akoHOMeEpHOCTM pacxoja
TPYHTOBbIX BOA Ha WCMAapeHue W KONUYECTBEHHLIN
y4yeT (paKkTopoB, BMUSAIOLWMX Ha MCMNapeHne U KOHBEK-
TMBHbIN TennoodbmeH / A.M. MxutapsiH, A.C. AkonsiH,
M.I". darctansH. - J1.: TngpomeTteonsgat, 1972. - 179 c.

10.MaxyaHsH .. O 3aKOHOMEPHOCTAX pacxoda rpyHTO-
BbIX Bog npu wucnapeHun [/ TpyaslApmHUMBIWT.
-T.IX.-Ep., 1979. - C. 124-131.
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AnHamuka ypoBHel rpyHTOBbIX BOA4 M MeNMopaTUBHOE COCTOsIHME OPOLUaeMbIX 3eMefb
ApapaTcKoW JONMHbI

.M. ErnasapsiH
HauuoHarnbHbIlU agpapHbIl yHUsepcumem ApMeHuu

C.B. CtenaHnsiH, M.I'. BapcersiH, T.A. [kaHrMpsH
HayuHbIl yueHmp noyeosedeHusi, menuopayuu u azpoxumuu um. I. NempocsiHa

KntoueBble cnoBa: Apapamckas 0oruHa, epyHmosble 800bl, CKopocms nodbema U criada yposHs 2pyHmMoebix 800,
yughposoe kapmozpaghupogaHue, XUMUYEeCKUl cocmas rnoyebl

AHHoOTauwusna. Bcratbe npeacraBneHa AvHamuvka ypoBHEN FPYHTOBLIX BOA B ApMaBMpCcKoM, QumMmaasmHckom, Macuc-
ckoMm, ApTaluaTckom 1 ApapaTckoM pernoHax ApapaTckon JOSNMHbI. YPOBHM rPyHTOBBIX BOA KapTorpadmpoBaHbl B cpege
ArcGIS no rogam n mecsauam (2015-2018 rr.). 3admkcrpoBaHa pa3HuLa Mexay CKOpOCTSMU craja M nogbema YPOBHS
rpyHTOBbIX BOA. B TO e Bpems Habnoganock BOCCTAHOBIEHME YPOBHS FPYHTOBLIX BOZ, YTO 00ycrnoBneHo 6ecKoHTposb-
HOW aKkcnnyaTaunen 6acceHa Noa3eMHbIX BOA B NOcneaHue AecaTUneTusl.

Dynamics of Groundwater Levels and Reclamation State of Irrigated Lands in the Ararat Valley

G.M. Yeghiazaryan
Armenian National Agrarian University

A.V. Stepanyan, M.H. Barseghyan, T.A. Jhangiryan
H. Petrosyan Scientific Center of Soil Science, Melioration and Agrochemistry, ANAU Branch

Keywords: Ararat valley, groundwater, falling and rising rate of groundwater level, digital mapping, soil chemical composition

Abstract. The current article presents the dynamics of groundwater level in the Armavir, Edjmiatsin, Masis, Artashat
and Ararat provinces of the Ararat valley. The groundwater levels have been mapped in ArcGIS environment per years and
months (2015-2018). Discrepancy between the rising and falling rates of groundwater level has been recorded. Meanwhile,
groundwater level recovery has been observed which is related to the uncontrolled exploitation of groundwater basin in
the recent decades.
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TPaeKTopusi HOXa,

CKOPOCTb HOXa

lMpoBeaeHa knaccudukaLmsa n CpaBHUTENbHAA OLEHKa MalUWH Ansi 00paboTku
I'IpI/ICTBOJ'IbHOI7I 30Hbl CaoB C TOYKU 3pEHUA UX COOTBETCTBUA arpoTEXHNYECKNM
TpeboBaHUsIM. YCTaHOBMEHO, YTO Hambonee COOTBETCTBYIOT UM (hpesbl C Bep-
TMKanbHOW OCblo BpaleHus. B pe3dynbTate nx yCOBEpPLUEHCTBOBAHUSA Npeasio-
XeHa cppea-mamMHa C nnaHeTapHbIM MEXaHU3MOM C HapyXHbIM 3auenrieHnem,
obecneuyvBarowum nNpy manbix obopoTax potopa 6onbLIO 060POT ANCKa HO-

xen. CoenaH KUHeMaTU4YecKuii aHanm3 nepenaTovyHoro MexaHnuama, nosyyeHbl
aHanNMTUYECKNe BbIPaXKEHUs1 ONA OnpeerieHnsl TPaeKkTopun, CKOPOCTH, YCKO-
PEHUsI HOXa B 3aBMCHMOCTY OT YacTOThbl BpalLleHUsi poTopa 1 nepenaTovyHoro

Yyucna mexaHmsma.

BBeneHnue

C TOYKM 3peHMsi MexaHuU3auun arpoTEXHUYECKUX Mepo-
NPUSTUA MO BO34ENbIBAHUIO MMOAOBbLIX CaA0B BaXXHOe
3HayYeHne umeeT 06paboTka MexaypPSANIA N MEXCTBOMOBOWA
30HbI; ee yaenbHbI 06beM cocTaBnseT okono 40 % Bcex
NPOBOANMbIX KOMMITEKCHbIX paboT.

Cpeaun arpoTexHuyecknx TpeboBaHui, npeabsBnsemMbiX K
06paboTke NNoaoBbIX CaA0B, ykazaHHbIe paboThl SBAAOTCA
NEPBUYHBIMY, TaK Kak UX NpaBuIIbHbIM 1 CBOEBPEMEHHbBIM
BbIMONHEHMEM 00YyCrnoBneHbl obecrnevyeHne BRaXXHOCTH,
TENMoBOro 1N BO3JYLUHOTO peXuma MoYBbl, yryylleHne ee
PU3NKO-MEXAHNHECKMX U XMMUYECKUX CBOWCTB, aKTMBM3a-
Lmst BUOMOrM4ecKMX NPOLLECCOB B NMOYBE U B pacTEHUSX, 3d-
dekTmBHas 6opbba NPOTUB COPHSIKOB U, B KOHEYHOM UTOrE,
ypOXaHOCTb caga u kadectso npoaykumnm (K.A. MaHaeHkoB
n ap., 2017, A.3. Xunuukuin, H.W. F'epacumos, 1973).

C TexHM4yeckowm TOYKM 3peHusa obpaboTka mexaypsoui u
MEXCTBOIMbHON 30HbI AEPEBLEB CBA3aHa C onpeaerneHHbI-
mMu 3aTtpyaHeHuamu (H.W. Fepacumos, 1979, N.B. bepeH-
wTrerH, 1965, G. Baraldi, 1966).

OKCLEHTPUYECKOE paCMONoXKeHNe YycTponcTBa Ansa 06-
paboTKN MeXaypsiAHOW M MEXCTBOMbHOWM MOMochl No OT-
HOLLEHWNIO K NPOAOSibHOM OCK TpakTopa, nepuoauyveckue
M3MEHEHUs1 MPOAOSIbHON W MOMepPEeYHON COCTaBMSOLLMX
COMpPOTMBIEHNSI NOYBbLI NpU ee 06paboTke BbI3bIBAIOT He-
YCTONYMBOCTb [BWKEHWS TPAKTOpa, YTO B CBOK O4vepesb
NPVBOAUT K HapYLUEHWO TEXHONOMMYECKUX MpPOLIECCOB.
A 310 o3HavyaeT nNMbo HanuuMe HeobpaboTaHHbIX y4yacT-
KoB, B0 noBpexaeHve cteona aepesa (H.W. Ml'epacrumos,
1979, N.b. BepeHwTenH, 1965).

M3 BbILLEN3NOXEHHOrO criedyeT, YTo npu paspaboTke ma-
LUVH Nogo6HOro HasHauYeHUst HeOBXOAMMO YHUTLIBATL BCE
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arpoTEXHUYECKNE, TEXHUKO-TEXHOMOrMYECKne OakTopbl U
TpeboBaHus.

WccnepoBaTenbckme paboTbl MO CO34aHUI0 MalWH Ans
NMPUCTBOMNBHOM U MEXCTBONbHOW 06paboTkn NnoaoBbIX
CafoB, a Takke BMHOrpagHUKOB Hayanm ¢ 30-x rogos
MPOLLIIOrO BeKa, OOHaKo CyLeCTBEHHble pes3ynbTaTbl Mo
3TOMY HanpaBneHuto Bbinv AOCTUTHYThI NULLb ¢ 60-X rogoB
(N.B. BepeHwrTenH, 1965, G. Baraldi, 1966).

MpakTuka akcnnyataumMn novysoobpabaTtbiBaloLLMX MaLlUWH
ONst Mexaypsoui M NPUCTBOMbHBIX  Y4aCTKOB  CafoB
no3eonsieT copMMpoBaTb OCHOBHbIE arpoTEXHUYEcKue
TpeboBaHusi TexHomnormdeckoro npouecca (H.WN. Tepa-
cumos, 1979, .M. I'punuyk, 1962, I'.I". NapxomeHko, 2012).

MpakTyeckne pesynbTaTtbl  AKCMIyaTAUMOHHBIX  AaHHbIX
3TUX MalUWH nokasanu, Yto ansi obecneveHnst apdekTMBHO-
CTV KOMIJEKCHbIX MapaMeTPOB TEXHONOMMYECKOro npouecca
Havnbornee MoaxoasT YCTPOMCTBA C aKTMBHBIMU paGoummMm
opraHamu. B oCHOBHOM OHV NpeacTaBnsitoT cobGoi pOTOpHbIE
hpesbl C ropM3oHTarbHON N BEPTUKANbHOW OCbIo Bpalle-
HVS1, MPVBOAUMbIE B OBWKEHVE MEXaHUYECKUMU U MMapas-
nnyeckumm npueodamu (V.M. MarHos, 1963, G. Baraldi, 1966).

HecmoTpa Ha TO, 4YTO pesbl C rOPU3OHTASNIbHOM OCbHO
BpaLleHus obecnevmBalT MHTEHCUBHOE NepeMeLlnBaHne
crnoes noys, obpe3aHne u 3apblBaHNEe COPHOM pacTUTENb-
HOCTW, UM MPUCYLLN HEKOTOpblE HEOOCTaTKU, CBA3aHHbIE
C BbICOKMMW 3Hepro3aTtpaTamu, HU3KOM SKCMnyaTauuoH-
HOV HaOexXHOCTbi, a Takke 6onblmMm oTbpackiBaHMEM
NMoYBEHHOW Macchl. Bce aTo HaknaablBaeT CyLLEeCTBEHHbIE
orpaHuyeHus Ha nx npuMmeHenue (G. Baraldi, 1966).

dpesbl ¢ BepTMKaNbHOW OCbi0 BpaLLleHUs OTHOCUTESBHO
Mano HageneHbl 3TUMN HeJOoCTaTKaMu.

KOHCTpYKTMBHbIE OCOBEHHOCTM TaKoro yCTPOMCTBa NO3BO-
NS0T MakCUManbHO NpMcnocobuTb ero k obpaboTke mMex-
CTBOJIOBOW 30HbI AepeBbeB, obecneynBas Npu 3TOM Bbl-
MoriHeHWe BCeX arpoTexHunyeckux TpeboaHui. Ocobble
npevMyLLecTBa MallnH NoA0GHOro knacca npeacTaBrieHbl
BO MHorux pabotax (H.B. Beiwos, 2017, B.6. MocToBckui,
1980, C.B. Yygak, 1973). BOT OCHOBHbIE U3 HUX.

* PaBHoOBecue cun conpoTtueneHuda, nepegaBaemMblX Ha
nepe,anqubuZ MeXaHN3M.

» [lpn nonepeyHoM OBMKEHUN DPe3bl CUIbl CONPOTUBIE-
HMS HE YBENUYMBAIOTCS, HE N3MEHSIIOTCS.

* M3meHeHne NNOTHOCTM NMOYBEHHOIO COSl HE BMUSIET Ha
rnyoGuHy obpaboTku.

 [pun 0BGpaboTke NOYBLI PEXNM €€ BNaKHOCTW He Hapy-
LIaeTcsl, T. K. NPaKTUYEeCKN OTCYTCTBYET BepTUKarnbHoe
nepemMeLleHre YacTuL, NOYBEHHOW Macchl.

» CpesaHHble COPHSIKM B OCHOBHOM CTEfoTCA MO Mo-
BEPXHOCTU MOYBEHHOIO Crosi, He YriyGnsaschk B MNo4ysy,
BCINeACTBME Yero 3aMensieTcst X pasMHOXeHME.
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OpHako mpakTuka akcniyaTaumm BepTuKanbHbIX dpes u
aHanus3 CooTBETCTBYHIOLLEW NUTepaTypbl NOKa3blBaOT, YTO
OHM TaKkKe He nuiwieHbl HegoctaTtkoB (H.B. Beiwos, 2017,
M.M. ManoB 1963, B.b. MocTtosckuin, 1980, C.B. Yynak,
1973). B yacTHOCTW, B 3TOM Criydae Konum4ecTBo Bblbpa-
CbIBaeMOW TPYHTOBOW MaccCbl BEMUKO, B TO e Bpems OT-
MeyaeTcs, YTO YCTpaHeHue 3TOro HepgocTaTka BO3MOXHO
nyTeM NpaBuSIbHOTO BblGOpa (POPMbI U FEOMETPUHECKMX
napameTpoB cpesbl (B.5. MocTtosckui, 1980).

MpyHumMas Bo BHMMaHWe dakT, 4To dopesbl C BepTUKarb-
HoW ocbto Bornee NepcnekTUBHbI B NiaHe YCOBEPLUEHCTBO-
BaHMWS U YINYyYLLEHNST X TEXHUKO-TEXHONOMMYECKNX NoKasa-
Tenen, Hamu Gbina NpoBefeHa MHOroNeTHAA MaclTabHas
paboTa Mo M3y4YeHMIO IKCMIyaTauNOHHbIX XapaKTepUCTUK
CyLLeCTBYHOLLMX (hpes, aHanM3y COOTBETCTBYIOLLEN nuTe-
paTypbl 1 BbISBNEHNIO UX HEOOCTAaTKOB.

Y4yuTbiBas Takke 06CTOATENBCTBO, YTO AKCNyaTaunoHHas
Ha[EeXHOCTb CYLLECTBYIOLLUMX MALUUH H13Kas, 0COBEHHO Ha
TMnax noyvs Pecnybnuku ApMeHus, OTIMYaloLWmnXCs BbICO-
KM codepXaHvem KamHen u rpasus, Hamu Obina npeg-
npuHATa nonbiTka paspaboTaTb dpesepHble MallWHbl C
BEPTUKaNbHOW OCbO BpalleHus dpesbl ana obpaboTku
MeXaypsaui 1 NpuUCTBONbHONM 30HbI B cagax U BUHorpaa-
HMKaXx, N0 BO3MOXHOCTM NULLEHHbIE BbiLLEeNepeYnCreHHbIX
HeoCTaTKoB.

M3 npeanoxeHHbIX M paspaboTaHHbIX 3a nocrnegHue ge-
CATb MeT LWecTn (pe3epHbIX MalvH ABe npegHasHaye-
Hbl Anst 06paboTkM MeXAypsavMn U y4acTKOB MexXay Iio-
3aMu B BMHOrpafHUKax, a 4YeTbipe — Ans MexaypsaHown,
MEXCTBOJBbHOW M MPUCTBONIBHON 30H B MMNOAOBbLIX cadax
(33 Upwuinuwankp).

OnbITHBIE 06pas3upbl pa3paboTaHHbIX YCTPOWUCTB ObInn N3ro-
TOBJIEHbI B HECKOMNbBKMX 3K3eMNnspax v NpoLUmn UCTbITaHue
B MOMEBbIX YCNoBWsX. Pe3ynbTaTbl UCMbITAHWM Nokasanu,
4YTO XOTsi Gnarogapsi HEKOTOPbIM YCOBEPLLEHCTBOBaHUAM
n pocturHyTa 6ecnepebonHas, HagexHas u apdekTmBHas
paboTa Bcex 3BeHbeB (Ppe3epHOV MalluuHbl, npobnema
onpeneneHnsa onTumaribHo reoMeTpruyeckorn hopmbl, pas-
MEPOB W TPAEKTOPUM ABMXEHUSA pes3 He peLeHa.

MonbITkN pewnTb ykaszaHHyo npobremy nyteM onTumu-
3aumm npoduns u ¢opMbl Ne3Bun BepTUKanbHbIX dpes
He Janu >xenaemblX pe3ynbTaToB, XOTA HEKOTOPble MOKa-
3atenu 6binn yactuyHo ynydwedsl (H.B. Bbiwos, 2017,
B.B. MocToBckui, 1980). MiaMeHeHne knHemaTnyeckux na-
pamMeTpoB hpe3bl, B HACTHOCTY YBENUYEHNE YacTOTbl Bpa-
LLIEeHNst poTopa, MOXET NMPUBECTU K HEKOTOPOMY CHUXEHUIO
CUN conpoTuBneHnd, Ho nNpu anametpe potopa 0,7+0,8 m,
06yCroBrneHHOM HeO6X0AUMON LUMPUHON MaLLVHBI, YBENW-
YeHne CKOPOCTM BpaLleHUst poTopa Hen3bexHo NpMBOAUT
K pe3KOMy yBEINNYEHMNIO CUIT HEPLWK, YTO B CBOKO o4epeab
CHWXKaeT 3KCNyaTaunoHHY HaEXHOCTb MaLLUHbI.

Mcxops 13 BolillenepeyncrneHHoro 6binm chopMmMpoBaHsbl
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uenb M 3adaun npencTaBfieHHON paboTbl: paspaboTka
pesbl C BEPTUKANbLHOM OCbO BpallleHusi, koTopasi gacTt
BO3MOXHOCTb 06paboTaTb MexaypsiaHble M MeXCTBOMb-
Hble MPOCTPaHCTBa C HaMMEHBLUMMU 3HeprosaTpaTamu,
obecneuvBas Npyv 3TOM MUHUMAasbHbIE TOPU3OHTambHbIE
nepemeLLeHs NMoYBbI.

OueBMOHO, YTO €AMHCTBEHHbIM MyTeM AOCTVXKEHUS Mo-
CTaBMEeHHOW Lienu SBNseTCs NpUHLMNManbHOe U3MeHeHne
KOHCTpYKUMK hpesbl. AHanornyHasa 3agada paHee Obina
paccMoTpeHa Hamu Mpu YCOBEPLUEHCTBOBaHUM poTOopa
N3MenbunTens NoYBEHHbIX KOMKOB KapTodenekonarensi.

MaTepuanbl n metoabl

Ha ocHoBaHMM pe3ynbTaToB yKa3aHHbIX BbIlE MCCreno-
BaHun (A.P. Tarverdyan, H.H. Hayrapetyan, 2019) Hamun
6bina npeanpyHSaTa NonbiTka pa3paboTkv npusBoaa dpesbl
C BEPTUKarbHOW OCb0 BPaLLEHWs, KOTOPbIN NpeacTaBnseT
cob0oI NnaHeTapHbI MEXaHN3M C BHELLHWM 3aLenneHnem
N HEMOABWXHBIM COJNTHEYHbIM Kornecom (puc. 1).

BepTtukanbHasi cagoBas pesa C nnaHeTapHbIM MPUBO-
OoM ansa obpaboTkn Mexaypsaani n MeXCTBONbHON 30HbI
COCTOMT U3 kopnyca (1), NoOCaXeHHON Ha MPUKPENnsIEHHON
pame CTOWKM (2), HEMOOBWMXXHOIO COJTHEYHOro Koneca (3),
nepekaTbiBalOMXCA MO HEMy 4YeTbipex catennutos (4),
OCM BpaLLleHUsi KOTOPbIX MOCAXEHbI HA rHe34a poTopa-Kop-
nyca (5) ¢ nomoLlbo NoAawmnHMKoB. Ha cBOGOAHBLIX KOH-
Lax oceln BpalleHus caTtennutoB (4) XeCTKO HacaXeHbl
avckn (6) dpes, Ha KOTOpbIX NPUKpenneHbl HOXK (7) dpe3
No CUMMETPUYHOM CXEME.

Ugpwnwjhu dwnpunwpwaghuntpinil

Potop dpes-mawmHbl (5) nonyyaeTt BpaljatensHoe ABU-
)KEHWEe NoCPeCTBOM PEMEHHOM UMK LienHow nepegaym (8).

BpawaTtensHoe awxkeHne ot BOMa Tpaktopa wnu ru-
apogsuratens nepepaetca potopy dpes-mawmHbl (5),
KOTOpbI B JA@HHOM CIly4ae BbIMONHSET ponb BeayLlero
3BeHa nnaHeTapHoro mexaHuama. Bcneacrteue BpalyeHus
poTopa caTtennuThl (4) nepekaTbiBatoTcst No oboay Henoa-
BVXXHOW COMHEYHON LiecTepHn (3) C yrnoBoW CKOPOCTbIO,
KpaTHOW nepefaToyHOMY Yucrny MexaHuama. C To4ku 3pe-
HWS Ka4eCTBEHHOMN OLEHKM BbIOpaHHbIN MexaHu3m faet
BO3MOXHOCTb PeLUMTb NOCTaBMEHHYK 3adady — npu oT-
HOCUTENbHO Manbix 06opoTax poTtopa nonyyatb 6onbLune
YITOBblE U NMHENHbIE CKOPOCTU NMOYBOOOpabaTbiBaKOLLNX
dppe3 (pabounx opraHoB) ¢ HEGOMbLUUMU ANnaAMeETPaMMU.

Mcxooa 3 3apgad u uenen gaHHom paboTbl nepBoCTe-
NMEHHbIN MHTEepec NpPeAcCTaBNAlT TPAeKTOpuUX ABUXKEHUS
HOXen bpes, a Takke CBA3b MEXAY reoOMeTpUHECKUMn 1
KMHEeEMaTU4eCKMMU napameTpamn. ,D,J'IFI NX BblABNIEHUA pac-
CMOTPVM TPaeKTopUo ABWKeHUs Hoxa dpesbl (6), Haca-
)KEHHOW Ha ocb caTennuTa (4) nnaHeTapHOro MexaHuama,
C y4eTOM MOCTYnaTesbHOro ABWXEHUS MalluHbl. PacuyeT-
Has cxema npeacTaBrneHa Ha puc. 2.

M3BeCcTHO, YTO (hMKCUMpOBaHHAs TOYKa OKPYXXHOCTW caTern-
nmMTa niaHeTapHOro MexaHn3Ma C BHELUHVMM 3auensieHnem
BCINeACTBME BpalleHVst Boguna obpasyeT MrocKyto KpUByHo,
HasblBaeMyo anuumKknongown. MNpu 3Tom B 3aBUCMMOCTU OT
COOTHOLLIEHWI paAnyCcoB HEMOABWKHOIO COSIHEYHOTO Koneca
(R1) n catennuta (R,) hopma 1 KONMYECTBO Kacros anuLim-
Knounael nonyyatotcst pasHbivu (B.M. Oceukunin n ap., 1977).

Puc. 1. TNpuHunnuansHas cxema pesbl C nraHeTapHbIM NPUBO-
A0M Anst 06paboTkn NPUCTBOMBHBIX 30H U MEXAYpPAaui
NMnofoBbIX CafoB (cocmasneHa asmopamu).

R, Y ) Y1

w\2
e - Xy~

Puc. 2. Cxema [nsi BblBoAa ypaBHEHUS ABWKEHWS HOXa MOYBO-
obpabaTtbiBatoLen pesbl C NaHeTapHbIM MEXaHU3MOM
(cocmaene+Ha asmopamu).
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WHTepec npeactasnsieT BUA SNULMKIOWAbLI NpW rnocTyna-
TENbHOM [ABVXXEHUWN COMHEYHOro Koreca (2) ¢ MOCTOSHHOW
CKOpOCTbIO. Tak kak B 9TOM cryyae anuuuknouaa npeg-
CTaBNSAET TPaeKTopuio Hoxen gpesbl (6), 3akpenreHHom
Ha gucke catennuta (4), aTm o6yCrnoBneHo onpeaeneHne
ONTMMAarnbHbIX FEOMETPUYECKUX U KMHEMATUYECKMX napa-
MeTpoB noyBoobpabaTbiBatoLLen ppesbl.

CoBMecTMM Havarno koopauHart ¢ LeHTpom (O1) CONHeYHo-
ro Koreca v nNpuMeM, YTO B UCXOLHOM MOSOXKEHUUN LIEHTP
(0,) catennuTa HaxoguTcs Ha ocu y. Ecnu Boguny 040,
nepegaTb BpallaTenbHOe ABWXEHWE C YrIoBOW CKOpPO-
CTblO @4, TO CATENMUT NONYYUT BpaLLaTenbHOE ABUXEHNE
C YrMNOBOW CKOPOCTbIO (5.

Myctb Boguno (0:10,) NpU HENOABUXHOM CONTHEYHOM KO-
riece 3a HeKOTOPOE BPeMsl ¢ MOBEPHETCS OT HayanbHOro
MOMoXeHust Ha yron ¢. Torga Touka COMPUKOCHOBEHWS!
COMNMHEYHOTOo Korneca u catennuta A nepenget B Touky A4’
Ho Tak kak No yCroButo CONTHEYHOE KOJIeCO OfHOBPEMEHHO
BbIMOMHSIET MOCTynaTerlbHOe [ABUXEHWE CO CKOPOCTbIO V,
TO Touka 4’ 3a 9TO e BpeMsi NepefBUHETCS Ha paccTos-
HUe VI OTHOCUTENbHO OCU X 1 OKaXeTcs B Touke 4.

MapameTpuyeckoe ypaBHEHME OBWMKEHUSA (PUKCUPOBAHHOM
TOYKM A HOXa chpe3bl UNu catennuTa NnaHeTapHoOro Mexa-
Hu3ma BygeT nmeTb criegyowmin Bug (puc. 2):

R +R,

x=V-t+(R1+R2)sin(0—stin R—-(p ,
(1

R +R
y=(R +R,)cosp—R, cos| —=2-¢ |,
R2
roe R;— paanyc OTHOCUTESNbHO HEMOABWXHOIO CONTHEYHO-
ro koneca, R,— paguyc catennuta, Ry=(Ri+ Ry) — pagumyc
BOAWIa NiaHeTapHOro MexaHu3ma.

YrrnoBasi CKOpOCTb caTennuTa @, 1 yrorn noBopoTa o, onu-
cbiBaloLLE anMuUMKNonay Touku A onpeaenseTca cneayto-
LUMMU BbIpaXeHUSMU: a=(i+1)p, w,=(i+1)w1, rae i=Ry/R,
— nepenaToyHoe cooTHolleHue. icxoasa n3 ocoGeHHoCTel
paccMaTpvBaeMol 3agadv, YMEecTHO MpUBECTU elle ABa
napameTpa anuuuKronasbl.

1. Mnowagb Mexay HanpaBnstoLen OKPYXHOCTU U Oyron
ANUUMKNonabl:

R (2R, +3R1)'

1

2. Tekywnii paamyc KpUBM3HbI Y pagnyC BEPLUVHBI P (p):

_4R,(R +R,)sin(R¢/2R,)
Po) = 2R, +R ’
_4R,(R,+R)

Por = 2R, +R,
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Pe3ynbTathbl  aHanus3

[lns onpegeneHns CKopocTu U YCKOPEHWUS (DUKCUPOBAHHO
TOYKM HOXa (Ppesbl CUCTEMY YpaBHeHui (1) uenecoobpas-
HO NpencTaBuTb B CrieaytoLLem Buae:

x=V-t+R, sinwt— R, sin(i +1)ar,

2
y=R, coswt—R, cos(i+1)ar. @)

MpoonddepeHupoBaB ypaBHeHUs (2) NO BpeMEHU, MNo-
Ty4”M MPOEKLMM CKOPOCTU TOUKM (A) HOXa dpesbl Ha Ko-
opAvHaTHbIE OCHU:

v, =0+ a)[RH coswt—R, (i+1)cos(i+1)a)t],
v, = —a)[RH sinawrt—R, (i+1)sin(i+1)a)t:|.

Toraa mogyne abcontoTHOM ckopocTu Toukn (A4) byneT

paBeH:
v, =V + ;. 4)

Mocre HEKOTOPbIX NPeoBpa3oBaHUil U YUUTbIBAS, YTO
R, =(i+1)R,,, ana moayns aBCoMOTHON CKOPOCTH Mo-
FY4MM CriefyIoLLEe PacHETHOE BbIPaKEHME:

v V2420°VR; (i+1)° [1-cos(2+i)an |+ )
4T\ +2V @R, (i +1)[cos @t —cos(i + Dex]

MpoanddepeHumpoBaB ypaBHeHns (3) No BpemeHu, no-
TNy4MM MPOEKLMM YCKOPEHUS TOYKM (A) HOXa bpesbl Ha Ko-
opAvHaTHbIE OCHU:

a =-w' [(Rl +R,)sina@r— R, (i+1)’ sin(i+1)wt],

X

=—’ [(R1 +R,)cos @t —R, (i+1) cos(i+1) a)t]

y

Mopynb abcontoTHOro yckopeHusi Touku (4) bynet:

_ 2 2
a,=,la; +a,.

BbipaxeHus ana onpegeneHns nepemMeLueHni ukcmpo-
BaHHON TOYKM HOXa (hpe3bl Aal0T BO3MOXHOCTb Onpefe-
NUTb TPAeKToOpUIO OBMXKEHUH, KoTopas Heobxoauma Ans
pacyeta KmHemaTU4eckux napameTpoB MalluHbl. Bbl-
paXeHUs1 CKOPOCTEN N YCKOPEHWUA M 3aKOHOMEPHOCTU MX
M3MEeHeHUN B AanbHenwem OyayT ucnonb3oBaTbCa ANs
KMHEMATUYECKMX N AUHAMUYECKMX aHanusoB dpesbl 1 B
3ajavax onpeneneHus ee napameTpos.

TpaekTopus (OUKCMPOBAHHOW TOYKM NE3BUsi, 3aKpernseH-
Horo B Touke AQ nepsoro (l) catennuta (puc. 3), npu v=0
npenctaenseT cobon anuuuknougy A, BAi, CA, DAs,
EA,4, a npy ogHOBPEMEHHOM [IBUXEHUM MaLUVHbl CO CKOPO-
CTblo v — kpuByto A B'A'C'A>'D’A3’E’As” (passepHyTyio
anuuuMKronay), koTopasi nepenneTaeTcsl ¢ YKOPOYEHHOM
uuknoungon, unu tpoxomaon (0.0,°0, "), o4epYEHHON LieH-
Tpom O, catennura.
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Mpu ogHom nonHom oGopoTe poTopa-koprnyca pes-ma-
LUMHbI, KOTOPbIA SIBMSIETCS BOAMIIOM MraHeTapHoro Me-
XaHu3ma, ogHa pesa obpabaTbiBaeT MOYBEHHbLIN CrOWN
(vacTb oTpeska npeacTtaBneHa MyHKTUPHOW NUHWEN), AnKn-
Ha KOTOPOro COOTBETCTBYET ANMHE TPOXOuAbl TpaekTopum
ueHTpa O, a WUpWHa — AnameTpy pesbl, NPUKpeneH-
HOW Ha caTennuTe.

TpaeKTOpHs TpaeKTOpHst 30Ha

HeHTpa uenTpa TpaekTopust o0padoTKn
nepsoro BTOPOro Touku Ao ______ oaHOTO

care/nTa caTesLInTa caTe/IHTa

Puc. 3. Cxema ansa onpefeneHus TpaekTopum Hoxa rnoysoobpa-
baTbiBatoLLelnt ppesbl C NnaHeTapHbIM MEXaHU3MoM (co-
cmasernieHa asmopamul).

Ha puc. 3 nsobpaxeHa Takke Tpaektopus ueHTpa O, BTo-
v

poro (II) caTennuTa, oTCTaloLLero Ha asy - OT NepBoro

(I) catennuTa, KOTOpas nepecekaetTca ¢ ocblo X B TOu-

ke O 5. O4eBMOHO, YTO 3a OAMH OBOPOT poTopa Mexay
cocegHUMM caTtennuTtamu (dpesamun) He OCTaHeTcsl He-
obpaboTaHHOro yyactka, ecnu Todkn K’ u A’ coBnagyT
(A3 K'=0). 970 ycrioBue onpepensieT BaXHbIN KnMHema-
TUYECKMA nMapamMeTp MallvH C BpaljalowmmMmucs pabouu-
MW OpraHaMu: COOTHOLLEHUE CKOPOCTM MOCTYnaTeslbHoro
aBwkeHus (V) k yactoTe BpalleHust potopa (). B cnyyae
4-X CUMMETPUYHBIX caTennNUTHbIX pes aTa 3aBUCUMOCTb
UMeeT CreayoLmnii BUA:

V<4R, .

Mpn knMHemaTM4yeckoM M OUHAMUYECKOM aHanmse Hoxa
dpesbl, kKak OblIO OTMEYEHO BbILLE, BAXXHYIO POfb Mrpa-
10T 3aKOHOMEPHOCTN M3MEHEHUS CKOPOCTU M YCKOPEHUSI
(PUKCMPOBAHHON TOYKM, MOITOMY CUMTaeM HeobXoaAMMbIM
npencraBneHne rpadrkoB U3MEHEHUS 3Ha4YeHNIN CKOPOCTH
N YCKOPEHMS COrnacHo BbipaxeHusam (3) u (6).

Haxoaum LenecoobpasHbiM NpeacTaBneHne rpadukos Ha
KOHKpeTHOM npumepe. Oonyctum, R1=0,2 M, R,=0,05 wm,
(Ru=0,25wm, i=4). =5 ¢!, v=1 mlc, w,=25 ¢

"pachmkn NOCTPOEHbI COrmacHoO MosyYeHHbIM pacyeTHbIM
BbIpaXXeHUSIM 1 NPeACTaBNEHHON Ha puC. 4 CXxeme, Ha KO-

Ugpwnwjhu dwnpunwpwaghuntpinil

asp)

iy /

Puc. 4. KuHemaTnyeckas cxema Ans onpeaeneHnst CKopocTen un
YCKOpEeHUIA HoXa noysoobpabaTbiBatoLLelt dpesbl ¢ nna-
HeTapHbIM MeXaHn3MoM (cocmasrneHa asmopamu).

V), YAy

V4 [mic]
3

TN N
ARV ZANZN

ANV A il
\VAR

—Varx) —VAyp —V4

-2

Puc. 5. 'padmkm ckopocTen Hoxa noyBoobpabaTbiBatoLLelt ppesbl
C NnaHeTapHbIM MEXaHU3MOM (cocmasrieHbl agmopamu).

A, AAy)
a4 [m/c?]
40

30

/

~
KA YA N
Y I\ /WL
\ O\ VTV

\AIL TN [P oo

\
\[LALL T AIA L/
VA \VAANY,

A =4y —— a4

20

7
o\ |/
L\ |/
/

2 \//
W/

Puc. 6. padukn yckopeHuin Hoxa noyBoobpabaTbiBatoLLe hpesbl
C NnaHeTapHbIM MeXaHU3MOM. (cocmasrneHbl asmopamul).

TOPOW AN MPOU3BOSIbHBLIX MOMIOXKEHMI BOAMMa n3obpaxe-
Hbl BEKTOPblI CKOPOCTU U YCKOPEHUS, a Takke UX cymmap-
Hbl€ BEKTOPbI.

pahmkm M3MEHeHNIn COCTaBNALMX CKOPOCTEN vy, U vy
hMKCUPOBaAHHON TOYKN A HOXa, 3aKPEMneHHOro Ha Auc-
ke catennuta noysoobpabaTbiBatollen dpesbl, a Takke
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MOAYIA CyMMapHOW CKOPOCTU Va B 3aBUCMMOCTU OT yrna

noeopoTta ¢ BOAuna, npusefeHsl Ha puc. 5. MNpadukn ns-

MEHEHWI HOPManbHOro YCKOPEHUSA TOW e TOYKN da U UX
n n

COCTaBMAOWMX @,y U d ) NPUBEAEHbI Ha puC. 6.

B paccmoTpeHHo 3apjade NpeacTaBnsiioT MHTEPEC 3aKo-
HOMEPHOCTW U3MEHEHWS MOZYEeN CyMMapHbIX CKOPOCTEN
(Va) M CYMMapHBIX YCKOPEHWUI (aa).

3aKOHOMEPHOCTN U3MeHEHUS (Va) U (aa) NPU OQHOM Nepu-
ofe BpalleHust Boauna obycrnoBneHbl YrrnoBbIMU CKOPO-
cTtamu Boguna () u catennuta (w,), Mpn 3TOM BuUA rpa-
hbMKOB 3aBUCUT OT MEPefaToOYHOro Yncra nnaHeTapHoro
mexaHu3ma (i). Tak kak B paCCMOTPEHHOM npumepe =4,
TO TOYKa A HOXa npu ogHoM obopoTe Boauna coBepLUaeT
4 06opoTa, 4YTO OTpaxeHo Ha rpacduke v=f(p) (puc. 5). Ero
BMA 00yCrnoBneH Takxke CKOPOCTbIO NOCTynaTenbHOro ABu-
XeHus arperara.

T
B ¢asax il

7

Z” Va JOCTUIaeT CBOEro MakcumMarbHOro
V4 3

3HayeHus 3.29 m/c, a B chasax 5 " 5” nony4aeT CBOU Mu-

HUManbHoe 3HayeHve 1.0 m/c, KOTopoe M eCTb CKOPOCTb

nocTynaTenibHOro ABMXeHnsa arperarta.

3
B vHTepBanax 0< ¢<, " 575< p<2rw VI3MeHeHVIe aMnnnTy-

bl VA paBHo 1.145 m/c, a B MHTepBane E < (/? 7 —0.465 m/c.

YTo KacaeTcs rpaduka M3MEHEeHWUn Moaynsi CyMMapHbIX
YCKOpPEHU (an), TO OH MNpeAcTaBnsaeT cobomn cuHycouay
obwwero Buaa (puc. 6), koTopas no ocu Y nepemelleHa Ha

BENUYMHY .. B paccMoTpeHHOM npumepe ee amnnutyaa

271'
1 nepvop paBHbl COOTBETCTBEHHO 6.25 M/c?n T =

a)Z

[ns obecrneyeHnss MakcMMarnbHOrO KpyTSLLEro MOMEHTa
Ha Basny poTopa HeoBGXoAUMO BbIGpaTh Takoe KONM4ecTBo
caTennuToB MiaHeTapHOro MexaHuama 1 Ux pasmelleHue,
NPy KOTOPbIX Ha rpaduke CyMMapHbIX YCKOPEHUA amnni-
Tyaa 6yaet MUHUManbHon. O4YeBMOHO, YTO 3TOMO0 MOXHO
JOCTUYb MyTEeM YBENIMYEeHUs KOonmnyecTBa caTensimTtoB 1 ux
CUMMETPUYHOTO pasMeLLeHUsl, YYnTbIBasi ycrioBue OnTu-
MarnbHOro YMcna 1 coceacTBa caTennuToB.

Mcxopas 13 arpoTexHONormyeckux U TeXHM4eckmux Tpe6osa-
HWiA, NpeabsBNseMbIX K noyBoobpabaTbiBatoLel dpese,
obcyxaeHVe 1 OCBELLeHVE BOMPOCOB ONTUMANbHOMO Ync-
na caTennuToB, cnocoba X yCTaHOBKU, BEMUYMHBI Nepe-
[aTOYHOrO Yucra, AVMHAaMUYECKOro YpaBHOBELLIEHUS U CUH-
Tesa OyayT npeacTaBreHbl B CEAYOLMX UCCNEedoBaHNUSX.

3aknio4veHune

B kauectBe nepedaTtoyHOro MexaHuama BepTUKarbHOM
dpesbl ANg MexaypsoHOM U NPUCTBOMBHOWM 06paboTku
NNoAoBbIX cagoB Obinl BbiOpaH MnaHeTapHbI MeXaHW3m
C PMKCUPOBAHHBIM COMTHEYHBIM KONECOM, caTennuMramm ¢
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BHELUHUM 3auenneHVem 1 BeayLmm poTOpoOM, YTO NO3BO-
MO NpU OTHOCUTENbHO HEGOMBLLUON YacToTe BpaLLeHus
potopa obecne4nTb MHOrOKpaTHOe yBenu4eHve nepena-
TOYHOrO Yucna nes3sun pesbl (Npu YacToTe BpaLLeHWs po-
Topa 50 06/MVH nony4nTb YacToTy BpaleHus dpesbl 250
06/MuH).

B pesynbTaTte KMHemaTuM4eckoro aHanusa MexaHusma no-
NyYeHbl aHanNMTUYeCKMe BblpaXKeHUsi, NO3BONsLLME yCTa-
HOBWUTb CBSA3b MeXAy nepeaaTtoyvHbiM YWUCIIOM YacToThl
BpaLLleHns BeyLLEero potopa U CKOPOCTbIO M YCKOPEHUSMU
nessun opesbl.

I'IonyquHble BbIpaXXeHnA nocnyxat OCHOBOW 4115 pelleHund
3ajad onpegeneHna ontUMarbHbIX reoOMeTpUu4ecknx n Ku-
HeMaTU4eCcKnx napameTpoB nepegatoyHoOro MmexaHmsma, a
TaKkKe Onga ero cMHTesa U guHaMmmn4ecKkoro nccriegoBaHus.
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Swywuinwlh wqquiyhl wonwnwyhl hwdwuwnwl
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Udthnthwaghp: Ywunwpdb EwjghUbph dpdpUwjhtu tnwpwénienluubph uyniejwl dGptlUwubnh nwuwywngnd W hw-
dGdwwnwywl quwhwwnnud® puin wgnpninulhyuywl wywhwusubph hwdwwwnwupuwlncgjw:
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Kinematic Study of Orchard Rotary Tiller with a Planetary Drive

A.P. Tarverdyan, A.S. Grigoryan, A.V. Altunyan
Armenian National Agrarian University

Keywords: planetary drive, epicycloid, rotary tiller, knife trajectory, knife speed

Abstract.Classification and comparative assessment of machines for processing the near-trunk zone of orchards
regarding their compliance with agrotechnical requirements has been carried out.

It has been established that cutters with a vertical rotation axis meet the mentioned requirements. As a result of their
updating, a cutting machine with planetary mechanism with external gearing is recommended, which provides a large
rotation number of the knife disk at low rotor speeds. Kinematic analysis of the transmission mechanism has been carried
out, analytical expressions have been derived to determine the trajectory, speed, acceleration of the knife depending on
the rotor frequency and gear ratio of the mechanism.

UccnedosaHue sbirnonHeHo npu ¢gpuHaHcosol noddepxxke Komumema o Hayke MOHKC PA 8 pamkax Hay4yHO20
npoekma Ne 21APP-2D015.

lMpuHsaTta: 21.07.2022 .
PeveHsupoaHa: 07.09.2022 r.
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hwwniy wwhwpwtutGpnud W wudhgwwbu wdtgdwu hwp-
Jwpwntnned, huy woébgnudp Yuwwndnwd £ wvwpptn Gnw-
Lwyubpnd: Iwpdh wnubing ninpuined wnbw fulinhputbpp’
wpunwnpwywl ghinwhnpdbph pupwgenid Wwytp W thnp-
duwnyty Bup hwwnhyutbph &lGgdwu nu Ywlwg Yenh wekgdwu
Uh pwlh Gnwbwyutn: Unyu hnndwénd wunpwnwné £ Yu-
wnwnyb| hwpr dSwynwnytu hwpywpwpbnph ypw hwinhyutph
66guwlp L wakgdwup:

Ujnipp L UGennubkpp

Lwuh np Ywlws Yepwnbuwyutph wpunwnpnipjwu Gnw-
LwyutGpp pwauwehy GU, ntunh wyytp U hwwnhyutph
616guwl nL Ywuwg Yeph wekguwu hwdwwwwnwuhuwl ut-
pnnutp (E.I. Camownnos, 1987, H.C. Akosuuk, .. Mop-
AaHb, 2017, A. Kopo6os, I". ApaymaHsiH, 2016):

Ywlwg Y&ph wpunwnpwywl wpngbuutnhg Ywplnpynid
GU hwwnywwbu funbwdwgdwl Gnwuwyh dhonn punpntpe-
jntup W hpwywuwgndp:
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Ugpwnwjhu dwnpunwpwaghuntpinil

Unynpwpwp, wpunwnpwywl  Swywbpny  wwjdwlw-
ynpywé, hunbwywgnidp Yuwnwpynwd £ dGnph gnpdhplt-
nny, dtptlwjwgywé b wynndwnwgywéd tnwliwyutpny:
Ywlg upuwp punpniejwl nGwend Ujwanud £ Yuliwg
ytph pEppwwnynieintup, puyunid £ npwyp, Gpptdu* Gpyw-
nwagyntd Yegtiinwghwih 2pgwiip:

Uhwdwdwuwy Ywplnpyned £ Lbwle funbwjwguwu hwdw-
Ywpagh pwhwanpénidp. Uunpdwjhg phs funuwywgubinL nbw-
pnud pnyup dwpwy £ Jund, wép nwunwnnd E, Uunpdwjhg
wyblh funbwywgubint wpnntupnd wpdwunwywu hwdw-
Ywpgnd wnwpwuntd BU UGludwl wypngtuutp, Y6pp npw-
Ywanyyned E, (nLényeh (9ph) Swhuup® Ukdwuncd:

Uh 2wpp niuntdUwuhpnienillbph W hGunwgnunnieintlut-
nh (U.G. Uwnpqwpnuwu, 2018, T.C. aBTsH, M.A. BabaxaHsH,
1977) hwdwbéwjl® funtwywguwl (wywgnyu  Gnwlwyp
wwhwugynn Unpdwyny dupdwu wanbgnipjwdp thn2hwg-
Jnn ntényyeh Luwinbgnidl £ wénn pnyup ypw: Wu nGwpncd
pnLjul nL npw wnpdwwnutpp funbwydwuncd U wwhwUgynn
swihny, W nuényeh Ynpniun gniet nknh ¢sh nlubuncd:

lunuwywgdwl dwl Gnwuwy Yhpwnynud £ Lwle Yuliwg
yGnph wpuwnpniejwl wpunwuwhdwljwl  nGnwywjwlpe-
utpned: Ujnwhuh Gpyne inbnwywjwue gnpéned £ uwle Iw-
Jwutnwluncd, npnug wpunwnpwywu thnpdwnpynwdubph wpn-
Jntupltpp npwywl Gu:

Vywd nbnwywjwuplubpnud 0,4%0,6 swhtpny jnLpuipwls-
Nt wipynh Jpw nbnwywdwé £ JBY upulhy Swipuww-
Lwy: Alpdwl wanbgnipjwdp npwlhg gujnnn [nényeh
Unbwywu 2hrep hwwuwpwswih sh funbwdwaguncd wnynh
wdpnng dwyGplnyep: unbwdwguwl hwywuwnwswithnis-
Jntup YwpqwynpBine hwdwp Swhuudnid £ Uunpdwihg wybih
(nLonLe, vhwdwdwlwy wytwunwd £ nuénuyeh Ynpniuwnp:
Ujnwu pEpnintlU wyn - inbnwwjwuglbph wnnigwéeh
pwnnnientll k. §lGgdwl W wdkgdwu wpynbpp pwwn BL,
uwwuwpynuup® whuwwnwinwp, nLunh nuntuntejwl wwj-
dwuuGpnud hUwpwynp ¢£ npwle wwunpwuwnt Y. 1):

WJwéd pbpnienilltpp ybpwgubing,  Swjpwwwuwyut-
nh rhUp Ypdwwnbint W npwlp wupuwthwl 2whwgnpdtint
Uwwwwyny hwpqwpyyt, Uwhiwgdyb, wwwnpwuwnybi,
huswbu Lbwl ghwnwithnpabpny owwnhdwiwgytp Gu pninp
wUuhpwdtn wwpwdtnptpu nu Qwhwgnpddwl ntdhdut-
np: Unwowpyynn Unp hwdwywpgh Yunnigwépwihu upub-
dwl UGpyuwjwgywé £ uywp 2-nwd, huy punhwunip wnnGupl
w2huwwnwlph wwhhU'* uywn 3-nwd:

RVEHTAN LAY

NSNS U NN NG R
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22 o R e e e R o — — — — — 14
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I 7 e S R el S D;- ___|—/
b s 2 s e e ot o i wie oo BRI SREDS
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LY. 2. bYwlwg Yeph wpunwnpnuejwl inbnwyuwjwleh funbwdwgdwl
hwdwywngh Ywrnigwdpwihu uhubdwl Guquily E htnpUwl-
utnh Ynnuhg). 1 - pwquuwpnypuyhl pUpnLy, 2 - deunwnuwsnuwl,
3 - mnnuwwh hnindwlubn, 4 - jnednyeh dwnnigdwl - funnnguly,
5 - utinwinwilyuwils jun, 6 - dsunwnwilpwl onwilyubp, 7 - incénypsh thnnpuly,
8 - gugnLnuinwin wupyUbn, 9 - wnip, 10 - gugninlbp, 11 - Ynbwluwl
2hetpn, 12 - Upnn qwn, 13 - wabgynn pnyu, 14 - quupwiudy, 15 - dgnn
hninguwy, 16 - hwplupwntp, 17 - wdbinpn inidnye, 18 - wphuw-
wnwlipuyhl opquily, 19 - pwnuihdwé wlgetn, 20 - wndwlubn,
21 - Ynunwyhs wnduwy, 22 - ntnnclinnp, 23 - thnluyhl thnpuwligned,
24 - fiGluinpupwindhg:

LY. 1. Pwpwhndhinh wlwulwwwhwywl $epdwyned gnpénn. Ywlwg Yeph wp-
tnwnnnLRjwl intnuwlwjwlgh wnyntnh Ywenigdwiéden W nhpep:

LY. 3. LYwlwg Yeph wpunwnpnupjwu Unp hwdwyuwngh
punhwunip nGupl wphuwwnwph wwhhu:
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Ywlwg Y&ph wpunwnpnipjwl wnwewpyynn inGnwywjwl-
pp pwnywgwé E Gpte hhduwywu hwugnigubphg hwpyw-
wntphg, (nLénLyreh upuywlu hwdwywpghg W wpuwnwl-
pwjhu opquultphU 2wpdnid hwnnpnnn dnwwlwthwywu
ElGYwnpwwpdwpbphg:

Rwpywpwptph Ydwhupp ywwnpwunjwsd E dbinwnwywl
wuyntbwyubphg W pwnwlynilutphg, huy hwppwyutbpp'
wlwuwndwuub phretnutphg, npnug Gpywpniejwdp wnwla-
Uwgywé Bu Uhgrehrbnwihu wnjwyutp: @hebnutph ypw'
hwprwyutph ybplh Jwytpbuhu pwgdwd Bu wdbinpn (ni-
6nLjrep hGnwgubint hwdwp bwhiwwnbujwd wlgptn:

Lnidnyep upuytbine hwdwn wlpwpd dGnmwnwywl jwnb-
nh ypw nGnuywjywsd £ upuynn snpu Swypwyywlwyutnny
wuywynp hwpdwpwug: Iwpywwntph Gpyuwnnipjwdp w)-
huwwnwupwihu opgwultpp 2wpdwptpynud GU UGnwnwén-
wwuh oguntpjwdp:

Snywlwthwywl hwdwlwpgp pwnyugwé £ EGYnpw-
2wndwptinhg, pwquwthwenirwihu pUpntyhg, dgnn uwn-
phg W JGunwnwédnwwlhg: Udpnng wphuwwnwlplu wywnn-
dwwnwgywé E: @nnupydwl nbtubpp tnbnwywwé tu
ElGYunpwwwhwpwuncd, huy juwugwnh hwdwn bwhiwwntGu-
Jwd wlpwinhsp® hwpyuwwph ybpguwdwuncd:

Upmyniupubpp W yGppnudnepniup

Ghunwthnpébph W wpnwnpwywu thnpéwnpynwdubph pu-
ruwgpnid Juwunwnyb U wnwewnpydnn Unp inEnwywjwueh
hwpdwnyutp, d2qpunytp Bu dnwwluwihu pwnany hwdw-
Ywnpgh ElEYunpwwpdwptph wuhpwdtn Yuwnnigwéep W
wwnpwdtwnnptnp:

ElGYwnpwpwndwptnh Ywrnigwéep U hwdwwwwnwubuwl
wwnwdtwnpBnl puinptine hwdwp npnpygtg U upuynn gugnin-
Ubphg [nLdnuyeh wuhpwdtpw Giep, hwpywpwpBnh Gpywpnipe-
Jwdp upuyhgutnh wpwagnientlp W nhdwnpniejwl nudp:

Awnywpwntnh Gpyuwipnijwdp (nenyeh upuyhgutinh 2uind-
Jwl wpwagnieintup npn2Gint hwdwn bwhu Jwulwghwnw-
Jwu gpwywunteintuhg yepgywsé indjwiutph W Utp Ynndhg
Jwwnwpywsé ghunwthnpdbph  wpnyniuputph  hhdwu  Ypw
tqpnyby b nuényph wwhwugp 1 U? hwpyny' punn dw-
Ywpnyubph: Qupnt hwdwp wju uqut] E dninwygnpuiwtu
q.w= 0,82 /U2 WunthtGwnl npnpyt) E vhwdnp dwdwlwynid
gugntnutphg nnipu GYnn thnphwgwd (nLdnyreh Swdwip.
UGy gugninhg 10 Jujplywunid iniontjeh GlRp (gw) Yuaqut
£ 0,268 |, snpu gugninutphg' Uninwynpwwbu 1,1 |1 UGY
Jujpyuuntd gnpu- gugninuitiphg |nuonuyeh Giep Ywadty t
0,11 /UpY, gugnLnutph pungpydwu pwjunieniup® 1 U:

6 U Gpywpnipjwdp hwpywpwnh 6 U? nnngynn Jwybptup
funbwywgubint hwdwn wwhwgynn [nLényeh punhwuncp
swyuwip (1) npn2yt| £ hGnljw| pwlwalny.

i b/t 90y (1
npwntin b-U gnpu gugninutiph punhwunip pungpyUwl (wjunt-

240

pINLUL E, b=1 U, I-p* hwplwpwph Gpywpnieiniup, =6 U,
q,, /U 1 U Jypw wskgynn pnyubph wwhwlgp |nuényph
Uywwndwdp, g,,,=0,82 [lu*

Rwlwwwwnwuhiwlu  JGéniejnlluGph  winpdbeutpp (1)
pwlwalnd  wbnwnpbint  wpryntugnud unwigytp £
Gon-=4,92 |;

4,92 | |nLénypep 6 U Gpywinniejwdp hwnlyuwwnh ynw gpGinc
hwdwp upuyhgh (UGinnwnwénwwuh) 2upddwl wuhpwdtawn
wpwgntpintup npnyti £ hGnlywy pwlwaélny.
Y4 0
yo=to )
t qnﬁn» 'tLl

nnpwtn #;-U gnpu gugninutphg 0,11 | |nényeh Gieh wnilen-
nntejnLul k£, ;=1 4:

Rwdwwwnwupuwl UbénLeintlltph wpdbputnp (2) pwlw-
alnud nmbnwnpbne hwdwawiu® V,=0,134 Jiy:

ElG4wnpwawndwptph thnpuwligdw rhyp, EGGnpwzwndhgh
hgnpnipintup W wwnunwedtpp  hwqwnytine  hwdwn
npn2yt| GU Snwwlwthwywlu rUupntyh wyuntnweytnp W
unpuyhgh pwnwjhl nudnp:

Munncnweytpp N2yt BU hGunlyw) pwuwélny.

301,
n,=——*. (3)
7R,
npwntn 72,-U nwwlwthwywl pupntyh ynntnweytpu B,
R,-U’ pUpnyp pwnwyhnp, R, = 85 Uu:

Swdwwwunwuhuwl  JGénueyntllbph wipdtplutnp (3) pwlw-
alnud inbnwinpbint wpryniupned unwigy) B 7,=0, 15 wunidny:

LUwlwg YGph wabgdwl Gpyne hwpyuwwnptpnud nnngnn

gugnLnuGphu  wnGnwihnfunn  JGnwnwsdnwwuh  wnwyb-

(wanuu pwppwihlu nudp Ywautp £ P=82 Yg-nd, btywn-

puwwndwpbph EGYnnwwpdhsh wwhwlgynn hgnpnueniup
N,

Ny =—+ (@)

kL. ’

nnﬁr}.

npntin NV-U Snywlwpthwywl pupntyh wywhwlgynn hagn-
pniEntul £, npp npnadnid £ hGwnlw) wpunwhwjinntejwdp.
PV

N, = 5
°o102n,’ ®)

npuntin #7,-U 2thwwl pUpnLyh o0.q.q-U £, ,=0,72:

ElGYwnpwwndwptnh punhwuncp 0.g.g-U npnyt; £ hGunl-
Jw pwlwaélny.

Houn. = Mo " Hopn. * Mwn, (6)

nputn 74-U hnuihu thnfuwlgdwl 0.g.g-U £, 7, =0,87,
Momn~D° APRUWLWIAU RERNLYNNPD 0.6.9-U, 700, =0, 80, un-p°
wnwlgpwywiltph 0.g.g-U, #u. =0,99:

Rwlwwwwnwuhuwlu wpdbputpp bwpe (5), (6), www (4)
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pwlwalbpnud nbnwnpbint wpryncupnd npnpyt £ EGY-
npwpwndwpbph  ElGYnpwwndhsh wwhwugynn hgnpne-
pintup’ NV, =0,22 ydun:

Ywnblh E punpt) 44X7146Y3 ElGynpwpwndhsp. hgnpnt-
pintup’ 0,37 Ydw, wwnnweytpp' 1000 ww/p, huswtu
Lbwl 79-M28 dJdhwuwnhdwlu npnUjwywihu  nbnncyunnpp.
thnfuwlgdwl ehyp’ 56, ubwwhu thnwhu thnfuwugdwlu
rhyp” 2:

(et 2thnudnd wphuwwnnn pwquwthwenypwht ywnqw-
gniu pdpnLyutnp Uinwuutph hwdtdwwnniejwdp nlutu npn
ptnnLp nlLltn (U.G. Uwpguwnwl, 2020), wjuntwdBuwjuhy
Gpwztuwynpynud £ npwle Yhpwntp Yulwg Yeph wp-
nwnpniwl’  enwlwwnwp  pwpdwpbpnud, pwlh  np
Jtnpghuu swihbnny thnepnp £ W UGS hgnpnipenil sh wwhwu-
ontd: Upryniupnid, pwqudwwynuwiht dnwwlwwnwnp pwn-
dwptpubph hwdtdwwnnipjwdp, unwgynid £ Yndwwyn
wpdwpbpwiht Yuwjwu UY. 2): Pwgh win’ Jhwpedpnly
hwnnpnwywjhu yuwjwup hwydwu dwdwlwy sh wwhwugnid
62anhwin Yunguwynpned, Yunnigwdeny wwing k, ng funanp:
Grt Gnyrupnly hwnnpnwynid pUpniywihu hEuwpwuutnh
Unw wgntgnieinl G gnpdnud dnwwuh §nintph dgniuhg
wnwgwgnn Uté nudbip® §; + S, +5; +...+ 5, cos,, www
Uhwpedpniyh nbwenid pdpnyh hbwpwuh (thubnh) dpw
gnpéwnpynud £ punwdtup S, - S, nudnp:

Onuwuwwnwn rUpniyh ypw dnuwup hwpweynud £ wyw-
pnipwdle (1-3 quwiwn): @Upntyh Ynpwalinipjwu unphhy
wphuwwnwueph dwdwlwy quiwpubpp wbnwwpdynd GU°
uwhtiny ntwh pdpnyh thnpp tnpwdwahép:

PwgUwauwiwn dSnwwlwthwywl pUpniyh hwdwnywihu
uhubJwl UGpywjwgywd £ ulwn 4-nd:

y
by,
o
{
%
e
2 N
N R
Q,%
7z O
Z
A
7,

L. 4. PwqUwguiwn dSnuuwuwpthwywl pUpnyh huwpdwnywhu uput-
dwu (C.E. MapkapsH 1 ap., 1969):

Ugpwnwjhu dwnpunwpwaghuntpinil

¥, hwppnientuntd pUpntyh wpndhip Upyujwgund £

y =yt @, )
npuntin yYo-U dnwwiliinwin pupnyh wdtlwtngn 2wnwyhnu E:

CunncuBlup, np dnwwup wnwppwywl nGnwdwund ubin-
Unwd £ pupniyp dR nudnd: Rdpniyh ypw wannn dRsino
2nawthnn nudp dguined £ uwhbgutp Snwwup z wnwugeh

ninnntRjwdp’ nwh pUpnyh thnpp npwdwaghép: Uwhehl
nhdwnpnd £ fdRcosa nidp, npuintn f-p 2thdwl gnpdw-

Uhgu E:

UYuhwjwn E, np 6nwwuh quiwpubph uwhep wnbnh ynctuGuw
hGwnljw) wwdwuh nGwened.

dRsina > fdRcosa:

3wpdh wnltind, np dR = Sdp, npntn S-p Gnwwlh

dgqyuénipnill £, @-U* pupnLyh 2pgwadh dnw pungnydwl
wlyntp, unwgynid U Snwwlh pwpddwl Ssinadg nwdp
W npwl hwywnwy wannn dF = — f'sin aed @ 2thdwili nudp:

Jdbpsuwywl 6hgh nbwend
dQ=S(sina— fcosa)dg, 8)

Onwwlh quwputph qpwnbgpwé nbnwdwuh wjuniejw,
npw d npwdwgsh W pungnydwl o wlljwl dhgle gnjnugniu
ntuh hwnljw| Ywhugwédnienup (C.E. MapkapsH 1 ap., 1969).

4

z=dcosa——, 9)
2r
npntnhg’
2
dp= il -dz: (10)
dcosa

fetenipjwl o thnihnfuwywu wuyncuny pUpntyh hwdwp
gnpénud £ hEinlyw) ywhujwédnig)niup.

?
/'Icosad(p

S= Sule 3 , (1
npp Jwulwynp nGwend qutwéle pdpniyutph hwdwp
UGpwihnfuynd £ S = S, e
Jbpghuhu hwdwawju® Ywntih £ yGpwithnputy (8) pwlwalp®
(9) W (10) pwuwéltphg nGnunpGnY hwdwwwwnwuhuwl
wndtputpp'
2zf

2, =
S.ed -(tga- f)dz (12)

d
wpdh wnlbiny, np tga=f (z), z wnwlgeh ninnLRjwdp
gnpdnn Utnpguwywl O nidp npnpyned E hbnlyw) puiwélny.

dQ =

2
—S

Q:TdQ:d Wt @-sldz (1)

Muwnwpniwjht pUpnyh hwdwp quwputph wupwndnipjwl
[f(z)=2bz] wwydwlp z wnwlgeh Uywindwdp punniugned £
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Zy ﬂz
Qz%rSuJe 4" (2bz— f)dz=0:

2

(14)

fadpnLyny thnpuwigynn dhgp Ywntih £ npn2tp pun hGunle-
Jwl pwlwadleh.

P=S,(e? -l (15)
Liwn 6-h hwdwbwju' gnpsuwywu hwpqwpyubph hwdwp
JwnpGlh E unwuwy %z ncosa, npnbn n-pn Gnwwuh
quiwputnh rhyu E:

Upnynitupned (15) pwlwalp Ypunniuph hGinlywy inGupp.

_ 2rfncosa
£,=5,(e -D), (16)

huy 2thdwu gnpéwyhgp' hwuwnwnncl:

Cun wpinwnpwywl thnpdwpyncdubpp® Gpyne hwpyupw-
ntph nGwenty UGy thwrenuen (27) pwywnwn E:

GqpwlwgnrpinLu

Wjuwhuny® hhnpnwnupy Gnwbiwyny Yuliwg Yeph wpnwn-
npnLeintuncd Yhpwnynn tnwpptn inGhubninghwuGph neuncd-
Uwuhpniejntlutph wpnyniupnud wyyt) W awhwgnpéyb
E nnnqUwl JGunwnwaénwwuwihu pwp2ny wywnndwn hw-
dwywng: Stuwywu W ghunwthnpduwywl hGwnwgnunnte-
jncuupny owyunhdwiwgyt) U hwdwywpgh wuhpwdtun
wwnpwuGwnptpp:

Upwnwnpwywl thnpdwpyndubph  hwdwédwju®  wynndw-
nwgywéd hwdwlwpgl wwwhnynud E nényeh thn2hwg-
Jwu  wpnyntbwyGunnie)nl,  nenguwl  hwywuwpwsw-
thniejnil, nuwnbGunwd £ [nednyph dwhuup, pwpapwgunid
wnunwnpnnwywunteintup W hpGgunwd Yeph huplwpdten:

Ywlwg Yeph dedwéswyw] wnpunwnpnipjwl ntwpenid wnw-
swnyynwd £ pwgdwhwpy hwpyuwpwntGpnud Yhpwnb) Jby
punhwuntp ElGYwnpwhwnnpnwynyd Unp wywnndwwn hwdw-
Uwnap:

Qpulwuncpjntu
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KoHCTpyKuMs 1 pacyeT NnapamMeTpoB CUCTEMbI OPOLUEHUS C KAHATHOW TAroW Ans BbipaluBaHUsA
3erieHbIX KOPMOB B MOMELLEeHUU

C.E. MapkapsH, A.I'. MasmaHsH, I'.A. [laHnensH
HayuoHanbHbIlU agpapHbIl yHUsepcumem ApmeHuu

Knio4yeBble cnoBa: sumamMuHbil, 8CXOXECMb, I'I,DUSOO, memarnnuyeckulti mpoc, cmesnax;

AHHoOTauwusa. B pesynsrate nccnegoBaHunsi pasnuyHbIX TEXHOMNOTUIA, MPUMEHSIEMbIX MPW MMAPONOHHOM BblpaLLMBaHUA
3ereHoro Kopma, 6bina paspaboraHa 1 BBeeHa B dKCnnyaTaumio cuctema aBToMaTu4eckoro nonvea ¢ MeTannyeckon
KaHaTHOW TAron. B xope Hay4HbIX 9KCMEPUMEHTOB U MPOU3BOACTBEHHbIX UCMbITAHWIA NPOU3BEAEHbI PacYeThbl PEXMMOB
paboTbl NpeanaraeMon cucTemsl, ONTUMU3NPOBaHbl HEObXxoaNMble NapameTpbl, 000CHOBaHbI PABHOMEPHOCTb N adhdek-
TMBHOCTb OPOLLEHUS, @ TaKKe ero 93KOHOMUYHOCTb.

The Structure of Cable Traction Irrigation System and Calculation of its Required Parameters for the
Green Fodder Growing Production Site

S.E. Margaryan, A.G. Mazmanyan, G.H. Danielyan
Armenian National Agrarian University

Keywords: vitamin, shoot, drive, steel cable, whatnot

Abstract. Automated irrigation system with steel cable traction has been developed and operated as a result of
investigation of various technologies applied in the production of green fodder via hydroponic method. Throughout
the scientific experiments and production testing calculations of operating regimes for the recommended system was
conducted, the required parameters were optimized, irrigation uniformity and cost efficiency was justified.

Cunncuyty £ 27.05.2022 pa.
Qpuwfunuyty £ 20.07.2022 pa.
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Pwlwih pwntp'

Qjnnwnuntunipiwl inuntph, win pUNLU uwnnnwgnpénLpjwl quingugudwl

huwnnnwagnpéwlwu pwnwpwywunieintup  hhduwywunwd wwjdwlwdnpdwd £ npnpuiined . gnpdnn
wnluwnbuncpnLulbn, inuwntGuninllutnh nwuwlwngywénipjwdp, npwlg gnpéniutiniejwl yenwpbnjwg
nwuwlwngncd, nbnGYwwnynipjwl wnywjnipjwdp W punpn? fuunhpuGph yGphwudwdp:
L”Z”f”‘lll’;”[bm”“"‘/”‘“’ ALunubwuhpnuntitph W Ywnwndws hwpdwplUtnh hhuw dpw handweénud
hu ggnu /7, n Ubpyuwjwgyty BU Iwjwunwunid gnpénn fuwnnnwgnpdwlwu nbnGunteintlutph
(neouwil ninn nwuwywpgdwu dninbgnidutpp, nunbuwywu gnpénibbnuejwl yepinudnce)naup,
thwuwnwgh nunGuwywlu wpryntbwyGunneginiup, wew hunhputpp W npwug
InL6dwl huwpwynp nLnhuGnp:
Lwhiwpwl Ophtwy' UwybnnUuhwjnid  gjninwinuinGuwlywl wpunwn-

QnLnwinunGuwywu wnwelwiht wpunwnpwywu Jhwynp-
Utnp, pun gnpéniubnLejwU ninpnutph W Jh 2wnpe wy| sw-
thwuhgutiph, tiwpptip Bu: pwlghg jnupwewlgniph fuunhn-
UGpp pwgwhwjinGint W nuénudubn wnwewnniine hwdwnp
Jwplnp bwhiwnpuwiutphg £ yGpghulGphu nwuwywngdwl
hpwywuwgntdp:

Rwny E UG, np wpunwnpwywl Jhwynputpp, puwn punhwl-
pnienitulbnh, nwuwywpgynd U wnwudhu fudpbph ud
nbuwyutbnh (www.agriinfo.in):

QnLnwinunbuwywl  wpunwnpnientt wwywhnynn  Jhw-
JnpuGpp Ywpnn GU nwuwywpgyt, pun wnunbuniejwup
wwwywunn hnnwwnwpwéeh, Junwpjwéd utpnpnidutph
Jwd uwnwgynn Gwdnuinutnh, Yhpwnynn nbhubhyuywl
Uhgngltinh, wpnwnpywé wpunwnpuwlgh hpwgytihniejwu
Jwywpnwyh, wwpwlpwht wpnwnpwlgh uenigwédeh
W wylu (Tamas Kismanyoky, et al., 2016):

pwywlu dJhwynpubpp, pun wnwpblwl Gywdwnh, nuuw-
Jwnaynwd GU 14 tudph, npnughg 1-hunwd UGpwnynwd Bu
mnwnBywl dhugle 1999 Bypn, 14-pnnud” 300 hwqun Gypn-
Jhg wybh Gywdnin nlubgnn Jhwynpubpp: Cunn wnunb-
untpnlultph hnnwwnwpwéplbph gpuntgnwé punhwuncp
dwytpbup® nwuwywpgyned 5u 7 pudpp® upusl 0,5, 0,5-1,0,
1-3, 3-5, 5-8, 8-10, 10 W wybh hEywwp hnnuwnwnwope
nLtutgnn nuwnbuntpntllbn (www.stat.gov.mk):

Gypnunwwh  hwdwbwu®  puwnnnugnpbwywl  nuwnk-
unLp)nLtlUGnp nwuwywngbihu hhdep GU punntuynid wjgne
wunwwunt Ywd ng wwnwwne |huGp, qpuntgpwé dwyt-
nGup, Jwulwghwnwgdwl wunhbdwup, fuwnnnh hhuuwywu
unpup: Cuwnn wygnL punhwunip Jwytpbuh' pjuwnnnuwagnp-
Swywl wnuwnbunipnilltpp nwuwywpgyned U 7 pudpp’
Jhtgle 0,10 hw, 0,10-0,49, 0,50-0,99, 1-2,9, 3-4,9, 6,5-
9,9, 10 L wybLh hGywnwn wjgh ntugnn nnbuwnGuntp)nLl-
ubp (www.ec.europa.eu):
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Qwjwunnwund  fjuwnnnuagnpénLjwl  ninpunnd wRhuw-
wnwlplbph  Yuquwytpwdwl, Jhgngwnnidutph  hwenp-
nwywunLejwl, fuwnnnh  wnpdtnpwnud  thnfjuhwnwpt-
pnipinclutph - W punhwupwwbu  YunwyjwpGhnipjwu
wpnnibwyGunieintp  hwdbdwunwpwp  pwpép £ Cun
npnd” inuntuntenilllbph nwuwywpgnudp Ywpnn £ wnw-
J6, Uwwuwnwynp  wwjdwlubn wwwhnybp wGunwywlu
wewygnieintt, hwydwnnd W wyp Yuwunuwywnpgnedubn
hpwywuwgutihu:

Ujnipp W UGpnnutpp

Rwjwuinwuncd dlewynpywéd uwnnnuignpéwlwl tnuntunts-
JntlGph nunGuwywu gnpéncubnywl wpryntbwytunnee-
jntup quwhwwnbing wnwye nunwduwuhpdt) £ inunGunte-
jniuuph nwuwywpgquwu - Jhpwggwihl,  JwulwynnpwwGu
GUpnwywywl thnpap: Ywuwywpgnid Yuwnwptihu hhde E pu-
nntudt] bwle 2014 pywywuhl Iwjwutnwund gjnLnuinunt-
uwywl hwdwwnwpwd hwpywndwl dwdwbwy Yhpwndwéd
dtpnnhywl: Upryniupnid juwnnnwgnpéwywl  inuwntunts-
Jjniulpp nwuwywnadt) U 5 pudph W wywydwuwywunpBu
wiijwygty gtipthngn, thnen, Uhghl, funznp W gptunnn:

Nruncdlwuhpyt U $hghywywl wubh Yuwpgwyhdwy nluk-
gnn (gJntnwghwywl) nuwnBunteintllbpp, pwuh np npwup
wwwhnynd U puwnnnh hwdwpiwnu pGpph 98,1 %-p
(Rwjwuwnwuh yhdwywagpwywu inwpbghpe, 202 1):

Uhpwnyt| GU nLuntdUwuhpniejwU hUuswBu punhwuncn, wju-
wtu £ hwwnniy Jwubwghunwywl dGennutp: vwnnnwagnp-
Swywl inuwntGuntpintlutph nunGuwlwu gnpénclGnLejwl
wpnnitbwyGunnieintp guwhwwnGine hwdwnp neuncdUwup-
pnipjntlutGphu gniquhtn Yuwwnwnytbp U bwle hwpgnodutn:
JGpghulGpu hhubwywunwd hpwywlwgyt) U wnwlbhu
fudptpnid pungpyywéd inuntbuntpniulpnud” uwnnnh hup-
LUwnpdtep hwpgwpytine, phuswybu Lwle nbnGuwywu gnp-
6nlubnLjwup  fungpunnunnn gnpdnllbpp  pwgwhwjnGinc
Uwwwnwyny: Upnyntpnid fuwnnnh thwuwnwgh hupuwndt-
pp hwpdwnyybl £ pun wnwubdht uwnnnwgnpéwywu nw-
pwéwnowuutnh W nuntduwuhpynn hhug fudptGph:

Upnynitupubipp W yGppneénipyniup

fluwnnnwagnpéwywl nuwnbuntejntllbpu  nLuncduwuhpyby
GU pun wjgnL JwybpGuh (hw), nwpGywu hwdwnywihu
GUwuwnh (hwq. npwd), wphuwwnwlph W Ywwhwnw UGpn-
pnudubph, Unpwpwpwywlu nGuuninghwutph Yhpwndwl,
wwpwupwiht  wpwnwnpwlph  wndbeh  Ywnnigywoeh,
wnlinpwjuwgdwl wunhtwuh W wyb: Iuqudwywnnwy
nwuwywngnidp Yuwwnwnyb) £ innunBunienillpht wwin-
ywunn wjgbnwpwéph qpwnbgpwé dwytptuh W hwpywp-
Ywjhu Gywdniinubph hhdwu ypw (wn. 1):

3Gwnpunphpnwiht - dwdwluwywhwwnywdnd  fuwnnnwagnp-
onLejwl Jwndwl ptplu hhybwywl wnwudUwhwunynte-
Jntup’ wjgbinwnwéplbph gpuntgnpwd thnep Jwlybntun,

UgpwnwjhU inunbuwghwnipiniu L wgpnphqutGu

wuwjdwuwynpywé £ uguwybpuywnunbuwywl b Ywnw-
Jwnpdwl ng unwunwnpwun dninGgnudubpny: Qtnihnep, wy-
uhupl® dhugl 0,1 hw fuwnnnh wjgbnwpwépubp nlutgnn
nuwnGuntpntlutpp pwjwywl J6é rhy GU Yuagdnd (@nipg
7850) Upwpwunjwl hwppwdwjpnd W npw bwhuwGnuw-
Jhu gnunud: Wy inunBuncenillGpp hhyuwwunwd UGn
dwulwghwnwgywé sEU, Jupnwd U Jwuwdp Epuntuuhy
puwwnuwntunieintu W gpbrt nGpwlwwnwnnie)ntu sncltu
fuwnnnh 2ntywyncd: Aninp gnunhutpnud £) gGpwbpnnid Bu
dhghu W thnpp innuintGuntejncuutnp:

Qéwwwwnytp 1-nud uepyuwywgywd Bu hhduwlywl uwnnnw-
gnpéwywl gninhutph twpptp fudptph nunBunieinlultph
inbnwpwhujwénientll pun qpwntgnwé Jwytntuh: Jw-
jng énpnd thnpn tnunBuntentliubpp Ywadned BU huwnnnh
punhwunp wjgbwnwnpwéputnh 13 %-p: [Ywpwlwyh went-
Jny npwlp pwyjwywl 2wwn U Upwpwwnjwl hwppwyw)-
nnd W npw UwhuwGnuwihu gnunnud, uwyuwju Ywaqunwd Gu
huwnnnh punhwuncp wygGnwpwéputph punwdtup 11 %-n:

Unynruwy 1. vwnnnugnpéwywl inunGuncejntbutph rhyu
puwn wjgnt punhwunwp JwybpGuh W hwdwn-
wjhu tnwnBywlu GYwdinp*

Suwbuncpentulph phyp,

Uhwynp
—
S = =
2g 3 5 3
Suwmbunipjniuitpu S5 § 3 §
3 5 2 50
puwn nuuwywnpquwl 225 _= Se
252 =5 c 5
So5 .5 3 33
33 g o £ 2<
(=Y c S c S S
255 555 255
35 o 2o 2o
Qbipthngp 5
(Uplgle O, 10 hw wyqbunwnwée
U rwpblwl upUgle 249 hwq. e sl e
npwd huwpwynn Gywdnewn)
®npp
(0, 10-0,49 hw wyqbinwnpwse
U rwpblwl 250-1499 hwgq. 2y U211 Joee
npwd Gyuwdnewn)
Uhghu
(0,5-2,99 hw wyqtunwnpuwoe L
wnwnblwl 1500-7499 hwq. 2l = pEE
npwd Guwdnewn)
tunznp
(3,0-9,99 hw wjqtinwnpuwoe L
wnwipblwl 7500-24999 hwaq. UEDL Ia2 0
npwd Guwdnewn)
Qbipfunznp
(10 hw b wytih wygtinwnwaop, 192 12 )5
wnwnpblwl 25000 hwq.npwd L

wybih huwpwynnp Gywdnewn)

*Ywquyty E hnhuwyutph Yynnuhg' punn ubthwywl niuncdUwuh-
pniejnllltph W 33 UME «wjwunwlh Iwlpwwtnniejwu 2014
rywywuh gjninuntnbuwywl hwdwwnwpwé hwpqwndwl hhd-
Uwywu wpryniuputinhy, 2016:
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1%

15% '

Upwpwwnjwl hwppwywp W
npw UwhuwGruwjhu gninh

Jduwyng anp

3jncuhuwplLGywl gninp

= Qtpthnpp = ®npp = Uhght = lunanp = QGptun2np

Q4. 1. vwnnnh wygbinwpwépubph nbnwpwudwsdnieintll pun fudpwjhu nwuwywnguwu:*

Swiynrp
Jdwyjng énp
Updwyhp
Upwpwwn
Upwquénunu
3

0% 20 %

B Uhwju ubthwywl uywndwl hwdwp
= 3pduwywuncd Jwdwnpeh hwdwp

40 %

60 % 80 % 100 %

® Ipduwywuncd ubthwywl uywredwl hwdwp
Uhwju Jwwnpeh hwdwp

Q4. 2. vwnnnwuagnpéwlwl inuntbunceinllutph nwuwywpgnidl pun fuwnnnh wwpwbpwjuntjwu:*

*Yuquyt) U htnhuwyutnh Yynnuhg' pun ubthwywl ncuntduwuppnegniubbph W 33 UMS «Qwjwunwlh 3wlpwwbnnipjwl 2014 pdwlywlh gjnt-
nwwnuntuwywl hwdwwnwnwé hwpqwndwl hhduwywl wpnyntugubph», 2016):

Cuwn punhwunp gpwntgpwéd Jwybntuh' Bpbe gninhubpnud
£ gBpwlpnnud BU UhghU huwnnnwignpéwywl inuinGuntginiu-
UtGpp: 3jnLuhuwpllEywu gnunned npuilp yuqunwd BU punhw-
unp wygbnwpwédputph 80 %-n:

Pninp gnunhubpnud gbpfun2nn  inunGunc nllltpp, puwn
gpwnbgnwd punhwuncp Jwybpbuh, Ywagunud Bu 1-2 %:
Ypwlp hhduwywunwd dwdwuwywyhg huwnBuuhy nbGhuun-
(nghwutpny hwgbgwé nuwntunieiniultbp Gu:

Cuwn fuwnnnh ptpph wwpwlpwjunipjwl’ tnlntuntenllut-
pp nwuwlywnayt) 6u 4 fudph' Uhwju ubthwywl uwwndwl,
hhuuwywunwd uGthwywl uwwndwl, hhduwywunwd Jwbdwn-
prh W Uhwju Juwdwneh hwdwn fuwnnn wpunwnpnnutp (6. 2):

Qéwwwwnytp 2-h hwdwbwju® gptet pninp Jwpgbpnud
pwywywl UtSs inbuwywpwn Yhn BU Jugund Ubpununt-
uwjhu uywnUwl fuwnnnuagnpéwywl nuwnbuncintultpp:
Uwywju hwny £ UG, np uwnnnhg wywwnpwuwnygnn ghuhu
Yuwd onhu ytpghu hwpyny hpwgynid £ wwwhnytiny GYw-

dncin: Unwyb) UG nbuwywpwp Yhn U Yuagunid wju
inuwnGuntpntbutpp, npnup hhduwywunwd Jwdwneh Uww-

nwyny U gpunyncd uwnnnh wynejwdp:

Unjneuwy 2-nud UGpYuywgwé U nuncduwuhpnieynil-
utph hpdwt Jpw  wwjdwuwywunptl  nwuwywngywé
nuwnbGuntpintuutpnh wpnnibwytunniejwl gnigwuhutpn:

QUuwhU gnpédnUuh wanbgnieintup pwgwnGint hwdwn fuw-
nnnwagnpéwywl  wnuwnGuniynillbph - nunGuwywlu  wnn-
JnluwyGuinneeyniup hwqwpyytbp £ pun huwnnnh Jwbdwneh
Uhghbwgywé quh: SunGuwywu wpnynitbwyGunneejwl pwnpé-
puguwl hhduwywu bwhiwnpjwy wGwe E nhunwnyt) uwnn-
nwghutgnpéwywu YnnwGpwwnhyubph (W, 3wpnipinijw,
2014) W Ywuwnbnutph dlwynpnudp (W, Nuywljwu W nuphp.,
20217):

Unnwtpwgdwu W Yuuwntpuwgdwl Uwwinwywhwnpdwpnips-
Jntup npnRGINL hwdwin nuncdbuwuhpyby £ wdBphywu W Gypn-
wwlywl thnnép (Rolf A.E. Mueller and Daniel A. Sumner, 20 16):
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UgpwnwjhU inunbuwghwnipiniu L wgpnphqutGu

Unynruwly 2. vwnnnh wpnwnpnipjwl nunGuwlwl wpnynibwyGnnee)ntup mwppbn wnunGuncp)niuutpnud (2017-

2021 pp. UhghUwgywé gnigwlhputpp)*

=
£a £2
Suwbunipjnilitpl < B = z
hvwnnnugnpéwywu puwn 3R 3%
gnunpltip nwuwjwpguwl % 2 % ER
Sa3 553
= 3
R =
Qbnthnen 148,7
Upwipuitnjwl ®npn 1425
hwppwlwip b npw Uhghu 1239 167
UwhuwiGnuwhu gnwnh tunonp 1227
Qtinfunznp 934
Qbtnthnen 156,3
®npn 150,1
“wjng anp Uhghu 130 167
funpnn 121,8
Qbnfun2np 119,2
Qtinthnenp 159,1
®npn 154,3
3)nLupuwnlbyw Uhshl 1458 o
gnunp
tunznp 128,4
Qbnfun2np 125,7

14q fuwnnnh hlvwnnnh  lvwnnnh ywwrphg SwhnLpw-
wwwhnjwé  Jwdwngh huwpwynnp pEpnLRjwl
whnypep  6wywip, plunwdtlp awhnypp  Jwlwpnwyp,
Jwd Juwup, hwgqg. n Ywd Juwup, %
npwJ Uit npwd
18,3 1,7 31,11 12,3
245 18,8 460,6 17,2
43,1 116,3 5012,5 34,8
443 25,6 1134,1 36,1
73,6 8,5 625,6 78,8
10,7 0,1 1,07 6,8
16,9 0,6 10,14 11,2
37 29 107,3 28,5
452 0,5 27,12 37,1
47,8 0,1 4,78 40,1
7,9 0,1 0,79 4,9
12,7 0,5 6,35 8,2
21,2 5, 1 108,12 14,5
38,6 0,6 23,16 30,1
413 0,1 4,13 32,8

*Ywquyt| £ henhuwyutnh Ynnuhg' putn ubthwywt neuntduwuppniegnililbnh W 33 Y4 Sentywinyuwiywt wduwyw qtyntgh, 2020:
owunpnienil. fuwunnnh Jwwnph dwywilbpp U punwdtUp hupdwnluyhl pwhnyep hupdwnldty GU wndjwy fudpned pungnldwé pninp tinlinbunt fa-

JnLulbph hwdwn:

Gqpwlwgnp)ntlu

Nuntduwuhpneeyniultph W Yuwwnwnwd  hwpdwpyutnh
hwlwdwi® nunbuwywl  wpnyniuwytGunnee)nip  hwdt-
dJwwnwpwp pwnpén £ Upwpwnywu hwppwywiph W npw
UwhiwiGnUwihu gnunnt  fuwnnnugnpéwlwlu  wnuwntunte-
jncuutnned, hugp wwdwuwynpywé £ unpunwht wnwlduw-
hwuwnynieniultpny, Yhpwndnn wpnh wagpnunGhulhlywny,
inuwnbunipnllutph Jwulwghunwgdwdp W wju: SunGuw-
Jwu wpnniuwybnnepjwu pwdwywl Jdnin gnigwthputbn
BU gpwugdti gtinthngn W thngn, uhght W funznp tnlnt-
uncpintluGph Jhol: Iwunywlpwywl £, np tinunGuwywl
wpnntbwybunniejwl nGuwlyntuhg dhght fuwnnnwagnp-
Swywl wnuwntunienilutpp vhewuyjwy nhpe U gpuynid
qgtpthnen, thnep, runanp W gbpfun2np inunGuncpinctuutph
ownenid: Cun npnud® nunbuwlwu pwnép wpnyniuwyt-
wnntpjwl bwhuwnpjwiutnhg dGyp tnnuntBuntejntulbph dwu-
Uwaghwnwgywéntentbu E, hugsp huwpwynpniejnil £ inwihu
ghtnwywunptUu hhduwynpywé Jtennutpnyg hpwywlwglbg
wagnnunGhulhywywl Jhgngwnnidutpp, (nudtp wpunwnnwl-
Bh hpwgdwl fulnhputpp W wj| Yuquwytpwwywl hwngtip:
Qbnthnpp W thnpp inuwnGunienilltph hwdGdwwnnipjwdp
UhghU W fun2nn tnuintGunte ntuuGpnud hwgwnyuwihu pwhne-

rwptnnLentup, pun dhghtwgywé gnigwipputiph, 2nipg
2,5 wuqwd pwnan E:

SunGuwywu  wpryntiwydGunneejwl - inGuwlynilhg  Ywjng
dnph  fuwnnnugnpéwywl  wnuwnGunceinllubpp  ghentd Bu
Upwpwwnjwl hwppwlwinh W npw bwhuwGnuwihu gnuinc
nuwntGunteinllutnhl, uwywiu jpLuhuwpllGywl gnunne uw-
nnnwgnnéwywl inbinbunteintilubph hwdbdwwnnizjwdp gnp-
6nud B wybth wpnniiwytwn: fudpbpnud hhduwywiunwd onph-
UwgwihnpBU Ypyuyned BU Upwpwuinjwu hwppwywiph W npw
UwhuwiGnUwihu  gnunint - inunGuncgyniulGpnud - gpuilgywd
nunGuwywl  wpryniuwyGunniejwl — nwppGpnignlulGpp:
Nwagpwy E, np tnunBuwywu wpnnitbwyGunnigjwl gnigw-
unhpuGpny Unwn BU funnn W gBptun2np inbinGuniggniuliGpp:

33 huwnnnwagnpéniejwl  Jwpdwl  nunbuwywl  wpn-
jntuwybwnniejwl pwpdpwgdwl hhdbwywu ninpubphg E
hunbgnqwé W Ynnwbpwgwéd gnpéblwnth Yhpwnnedp:
WnwudhU fudptph inunbuncpinctuutpnid wnlw puunhputnh
(nL6dwu hwdwn wuhpwdtwn £ bwl swywibp hwdwagnp-
SwygniejnLu:

Qtnthnpp W thnpp uwnnnugnpéwywl nuwntGuntpintlut-
nh hwdwnp wpnniuwytun Yihuh bywwnwywihu untpupnw-
ynpdwl W uywnnnuywu YnnwtGpwwnhyubph dwynpdwl
wnwywnhywh Yhpwnnwdp: Cun npnd’ uywnnnuywl ynn-
wtpwwhyubpp wtwne £ bywuntbU puwnnnh wpdtnrw-
jnud hpwgdwu owywunhdwiwgdwup, husp vh ynnuhg huw-
pwynpnieintl uiw wnuwnbGuncejntuutpht Uninhdwgdtbp W
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pwnanpwgut fuwnnnh wwpwlpwjunijwl dwhwpnwyp,
Uinu Ynnuhg JEpwdowynnutpp s6U fjuntuwithh hwdwgnp-
Swygbl thnpp Swywiny fuwnnn hpwgunn - puquzhy
inunbuwywpnnutph hGwn, pwuh np huwpwynpneentu £
pudtnynd gnpéniubnipiniu dwywibp Jhwynpywéd Ynndh
hGin W hwunwwnt] ywjdwlwagpwihu Gpyynnd upgwyn-
nhg hwnwptGpniejnLuutn:

Uhghu W hunpnp puwnnnuwagnpéwywl inUwnGuntpiniuutnh
hwdwp wpnniuwytunnientt yuwwwhnytu unipuhnwiynp-
Jwu nt wEnwywl Yupquynpdwl hwugbwywu dninbgned-
Utnp: Uwulwdnpuwwbu  wpunwnpwywl  Ynnwtpwgdwlu
Uhpwnnudp  huwpwynpnipntt Yunw  wpunwnnnieintup
Juquwytpwtp wnwyb) funpnp Jwytptultpnud, pwpanwg-
UG UGpGUwjwgdwl Jwywpnwyp, UGpgpwybp |pwgnighs
w2huwwnnid b $huwlivwywl nGuncpulbp:

fun2nn nuntuntentlutph nEwenud Lwywnwywhwpdwp £
Uhpwntl wwdwlwgnpwiht Yynnwtpwghwih nwnppGpwyp,
husp hUwpwynpnieintl Yunw wnwUdhU fuwnnnwgnpéw-
Jwu W ghutgnpbwywl wnuwntuncenillGphl  hwdwgnp-
6wygb|, hwunbu qwy UGy vhwulwywl ppeunny, wpnynilw-
JGn wpnwnpwywu W dwpybnhuquihu gnpéncubnie)nilu
Swywi b 2nLywyneu:

fluwnnnwagnpéwywl  tnwpwéwppwlutpnud  wnwglw-
Jhu wpunwnpwywu Jvhwynputph hhduwpiunhpubph |nLs-
Jwu W §nnh Yuwyntu quipgugdwu hbwpwynpniejntuutph
uintinduwl nbuwuyntuhg htnwlywpwihu Ywpnn £ [huty
Yrwuwnbpwgdwl qupgwgnedp:  lvwnnnughubgnpswywl
Yrwuwnbp bwhuwgstihu npwtu Uhenty Yuwnpnn U hwunbu
qw| fuwnnnh Quyntpjwdp qpwnynn dwuliwghinwgywséd
dbndGpwihu  nunGunie)nitlutbpp, huswtu Lwle wnww-
nwp  yepwdwynn  Ywgdwybpwniejntuubpp:  Unnbip
wtwp £ wwwhnyh wbnwywl Ywnnygubph, ghnwynpw-
Jwu hwuwnwwinnipintuutph, uGpnpnudubn Yuwwnwpnnutnh,
Uhgwqgwihl Yuquwytpwnienilitnh W wgnpwpuwhl ninp-
inhU wnlgynn wyj) uncpjGyunutnh wynhy ni Qwhwanaghn hw-
dwagnpdwygnipnLu:

Lbpywjwgwd  wnwewnyniejntlbphg  jnupupwlgnipl
wnwybt| unpp ghnwywl hhduwynpdwl Uywwnwyny wtng
E hwdwynndwuh pulwpyyh W gnpdSUwywunid thnpéwny-
yJh: MGwne £ hhdp punniuty, nnp huswbu puwnnnwgnpénLe-
jncuncd, wjuwGu £ nng wanpnwuwptUwihu hwdwywngned
dhwiu pwquwpew) pwnuwpwywuntpjwl hpwywlwgnidp
Jwnnn £ wwwhnyd&) wpnjntuwdbn qupgwgned:

QpwywuncpjnLu
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Knaccudukauma BuHorpagapckux xo3amcte PA n aHanus adphpeKTMBHOCTU X 3KOHOMUYECKOMN
peATenbLHOCTH

A.E. BockaHsiH, A.l'. ApyTIHOHSIH
HayuoHarnbHbIl agpapHbil yHUSepcumem ApMeHuU

KnioueBble cnoBa: suHozpadapckue xo3sticmea, Knaccugukayusi, sgpghbekmusHocmb, rnpobremMsl, nymu peuweHus

AHHoTauwua. Nonutnka pasBUTUS OTPACNen CenbCKOro X03ANCTBa, B TOM Y/CIe BUHOrpagapcTaa, B OCHOBHOM OMNpee-
nsaeTca knaccudukaumen AenCTBYOLMX B OTPACM XO3AMNCTB, Hanmunem nHgopmaumm o6 nx 4esTenbHOCTU U BbiAeNneHnem
TUMUYHBIX NpoGnem.

Ha ocHoBaHuM uccrnegoBaHun B cTaTbe NpeAcTaBneHbl NOAX0Ab! K Knaccudukaumm BUHOrpagaapcknx Xo3sncTs ApMeHun,
aHanms nx Xo3aNCTBEHHON AEATENBHOCTU, ee (haKTuyeckasi aKoHoMmUYeckas aMPEKTUBHOCTb, CyLLECTBYIOLLME NPOBNemMs! 1
BO3MOXHbIE NMYTU UX PELUEHUS.

Classification of Viticultural Farms and Analysis of their Economic Efficiency in the RA
A.Ye. Voskanyan, A.H. Harutyunyan

Armenian National Agrarian University

Keywords: viticultural farms, classification, efficiency, problems, solution ways

Abstract. Policy development in the agricultural branches, including viticulture, is mostly due to the classification of the
current farms, availability of information on their activities, as well as to the identification of their specific problems.

Based on the conducted investigations, classification approaches of the current viticultural farms in Armenia, analysis of their
economic activities, actual economic efficiency, current problems and their solution ways have been introduced in the article.

Cunniliyty £ 17.06.2022 p.
Qnuwpunuyby £ 13.07.2022 .
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Pwlwih pwntp'

RGnwgnunince nlultpp Yuwwnwnydt, Gu gEpdwnwl ywydwuuGpnud  wakgynn

wbquu, INnthyh wwnnenubpnud Ynudbhnnph b whqwuh pnllwgbpddwl wpwgnientup
Ynuphnnp, npn2GnL Lwwwnwyny:

niny,

L /l”:l[//w - ®npdlwywl upuyneuhg 3 on wug [nthyh wwnnnubpnud ynudbhnnph Juwgnpnwyhu
/ab ao ’ punhwunp pwlwynieintup gwén E bnbp uwhdwujwé wnwybiwagnuu enujjw-
p[;nifjgﬁﬁf/’ wnnGh Jwywpnwyhg (0,5 Ja/yg): MEqwuh enibwgtnénudp k) £ pwjwywl
2up Gpywn: Nunph wuyunwlgnipjwl  wwwhnyuwl bwywwnwyny wluhpwdtbn E

uwhdwub] 7 ophg wyblh «uwwudwl dwdybuny:
Lwjuwpwl énLpintl W wylu (A.A. BorgapuHa, 1961, .. Keecutanse

unudhnnp (wannn Uncep' hdhnwyinwnhn) W wbgwu (wa-
nnn Uncep' nhwdtUnhnipnl) pnuwphdhyuwnltpp Uh
2wne Juwuwwnniubph nGU wwjpwnph jwjwagniu dhgngub-
nhg BU: UnwghUup pwnép wprnynibwybunnie)ntt wwywhnynn
UGppnLuwhu wantgniejwdp Uhpwinwuww £, nnp 9Gpdw-
tnwl wwydwuuGpnd yphpwnynd £ Y4npédnn W dwynn-66nn
YUuwuwwnniutph (Yhs, uyhnwywplhy, ephwu W wjl)
nGu: Gnypnpnp hwnuwtu uwyhunwywelthyh nd Yhpwn-
Jnn qbpwpnyntbwydbn enibwphdhyuwwn £, dhpwiinwuwywl
wanbgntpntu £ gnpénud Lwle yhdubph W wingbph ypw:

Swjinuh E, np uywpnyuGpnud pniliwphdhyuwwnuGph duw-
gnpnwjhu pwlwyncpjwl wwhwwudwl nlnnniejniup
ptneh npuwywl gnigwlhutiph Ypw wantignieinin wwj-
dwlwynpqwd GU Uh 2wpe wpunwsdhu (Eygngtu) W Uepshu
(Eunngbl) gnpénuutpny’ dhpwywjph wwjdwlutn, pnyubph
unpunwiht wnwudUwhwwnynepniultn, qupqugdwl thnt-
1&n, $hahninghwytUuwphdhwywl wpngtultph nunnyuw-

n gp., 2005, T.IM. Mo6exumosa u gp., 2019, J.C. Hall, et
al., 2001, L.L. Van Eerd, et al., 2003, R.E. Hoagland, et al.,
2001, Toshiyuki Katagi, 2014): Ntunnh wuywnwlug W pwné-
nnpwy pbpe unwlwint hwdwp wuhpwdtun £ ynuyptin
Uhswdwph wwydwuubpnwd npntp yhpwnwd pniliweh-
dhywnubph Juwgnpnwiht pwlwynipjwl wwhwwudwl
wnlnnnieintup pGpenid W wgnbgnieintup npwywywu gnt-
gwuhautiph Ypw:

fuunpwhwpnyg £ wywunwwuwsd gpniunncd pncbwphdh-
ywuwnutph Yyphpwnnedp, pwuh np pGpep hwyweynid £ ubnu
dwdytunutpnid, b wpunwnpwugh wuynwugnipjwl wujw-
hnyJwu inGuwuyntuhg wnwewuncd £ npnuiyh yuinwlg:

Gwnwgnunieinllubntu hpwywuwgyty Bu |nthyh pGpeh hhd-
LUwywl npwywywu hwwnywuppubph ypw ynudbhnnp b wt-
qwu pniuwehdhywwnltph wgnbgnieintup npnpGint, huswGu
Uwl [nthyh wuinnnubpnud npwlg pnllwgbpddwl wnwlé-
Uwhwwnyntpintuubnu neuntdbwuhntint bwywwnwyny:

Uarnarsnr@3Nku td ScluLNLNAhU  Iwjwunwuh wgqguwiht wapwnwiht hwdwuwnpwu N 3 (79)/2022



251

Ugnpnunuhw W wapntEyninghw

Ujnipp W UGpnnubkpp

®npébpp Ywunwpytp Bu Uwuhuh tnnwpwéwppwlh Ywpw-
yGnpwnh gpdwwnuwihb inunGuntpniuncd wyynn Uwiup-
wnnu unpwinh |nthyh pnyutph ypw: 35 %-wung ynudbhnnph
W 25 %-wung whtqwuh [nényUENNY upuyndubph Yhpwn-
Jwl Unpdwutpp Juqutp U hwdwwwwnwuhuwuwpwn 0,2
w 1,5 /hw: Wuwihqubph hwdwp wuninuGph Udnputpp
Jbnpgyt| U upuynedhg 1, 3,5 W 7 op wug: ntbwphdhywn-
Utph Juwgnpnwjht pwuwynieiniultpp npn2yty BU huswGu
wwntnutnnid, wjuwbu £ npwug JwyGpGuhl:

Unudphnnph duwgnpnwihu pwlwynieintup npnaytby £ Jtn
huy ynnuhg Bwyywsé Uppwptnpun ppndwnwgnneejwl Gnw-
Lwyny (B.C. Mup3sosiH 1 gp., 2007):

MunntnuGphg Ynuphnnph  duwgnpnuwihl  pwlwynipintup
Intéwqunydtp £ 50 %-wung gpwjhu wgbwnnuh, huy ybpw-
InLbwquindt]® pinpndnpdh Uhgngny: Lunpubph  [nudw-
dqywéplbpp hunwgyty GU, wywmhdjugywéd wénituh Up-
gngny Uwpenyty whautUwnltnhg W Yuwebgyby sthuwyuwl
wnuwnpnipjwu Uhinudng UV-254 Jwluhoh Uppwtnun ph-
rENhYUGPh (epnUwnwgnniejwl hwdwn UwhiwwnGugwd)
Jpw: Swpdntl $wq £ dwnwjbp hEpuwuh L wgtwnnuh fuwn-
Unipnp (1:1): RSEph hwjnwéndp Yuwnwpybl E ppnddtunih
W wpéweh Uhnpwwnh wgtGunnUwhu (nLéntyeh oquniejwlp:

MGgwuh duwgnpnuwht pwlwynepintup npnadt) £ Junnig
Uhpwndnn  Uppwtnun  ppndwnwgnnipjwl - Gnwlwyny
(MeTtoanueckue ykasanus, 1991): Rwuh np JGpghtu Uw-
fuwwntuywé £ ghnpniuwghu pnyutpnud W pwdpwynid @nt-
Uwehdhywwnltph duwgnpnwiht pwlwynipintup npn2tint
hwdwn, Ugp Ynnuhg Bupwpyyt| £ npnawyh thnthnfuntpjwu:
Lnihyh wwnnnubphg wbgwuh duwgnpnwjht pwlwyntp)nt-
Up (nLdwqungty £ pinpndnpdny, wynhdwgywd wéniup
Uhgngny Uwenyby whautlnltnphg nu ytnnhg, Gupwnyyt
gninp2hwguwl W Ywetgdtb, Uhinudbng UV-254 dwyuhzh
Uppw2tpun phrtinhlutph ynw: pndwinwagnnipinup Yuw-
wnuwnybl £ hGeuwuh W pinpndnnuh fuwnunipnny (1:2): Wjunt-
hGwnl pstpp hwjnwéyt) BU wpdweh Uhunpwwnh W ppnddt-
Unpwihtu wwniunh wgbnnuwhu neénieny, uwydt) Lwpu
Yhunpnuwpryh 2 %-wung, www KMnOsh 0,1 %-wung |nL-
onyRutipny W Jwgdti pnpwé gpny:

Lnhyh wwninuGph npwywywu gnigwuhpUubpp npnpdtGy Bu
YEuuwphvhwywu wuwhqutph uGennutnny (A.A. Epmakos
n ap., 1987): 2np UnLeh wwpniuwynie)ntup wywnnwnutpnd
npnayt £ Udnpubpp pGpdnuinwinnd 100-105 °C wwy-
dwuutpnud gnpwgutine uhgngny (Uhusle hwuwnwuinntu Yphn
utnwlwyp), punhwuncp erYnLEINLUD" nhnpdwdp, wuynp-
phUuwpenlu (Yphunwdhu C) Uniph Gnwlwyny, wpwputnp'
REpwnpwuh JGpnnny:

Upmniupubipp W yGppnudncpyniup

Lnthyh wuninuGpnud ynuphnnpp W wEqwuh enibiwqbns-
Jwu nhuwdhywu UGpywjwgywéd £ gébwwwnytpned, huy

wwntnutph npwywywu gnigwlhpuGnph ypw npwlg waqnb-
gnLEjwl nywiutpp® wyntuwyned:

Qéwwwwnytph hwdwéawju® (nthyh pnyubph upuyncdhg 1 op
wlug wwnntnubpnud hwyinuwptnyt £ ynudbhnnph L wequ-
uh duwgnpnwjhu gGpwyzhn wwpnilwynepniu: Unudhnn-
nh Juwgnpnwjhtu pwlwynientup wywnnnutpnud Yuqut £
punhwunip pwlwyniejwl wytih pwu 77 %-p, huy weqw-
upup* 65 %-p:

Unuynwdhg htwnn wnwehyw 3 ontph pupwagenid huswtGu
wwntnutnnid, wjuwbtu £ npwug dwytptuhu intnh £ nLuG-
gt pnilwphuhywwnutbnh duwgnpnwiht pwuwyntejntlut-
nh huwntBuuhy pnllwgtnénid, hush wpryncupnd wwnnenut-
nnd ynudhnnph duwgnpnwiht pwuwynipintp bjwaqb) £
59, huy wkqwuhup® Unijuhuy 83 %-nu:

Upuynwdhg 3 op wug' ynudhnnph hwdwp uwhdwlywsd
«uwwudwl dwdyGunnwdy, Inthyh wyunninubpnud pnciwphuh-
Jwuwnh duwgnpnuwjhu punhwunip pwlwyntegntup Ynyuwyp
U wybh wugwd quén E Gnk GUSU Jhwulwywu inGhulp-
Juywl ywunuwywngny (nthyh hwdwn uwhdwuwé wnw-
UGlwanyu enyjwnptih Jwwpnwyhg (0,5 dg/yg): Unwg-
Jwé nyjwutpp hwdwwwnwuhuwunid GU thwy gpncunned
0,025 % Swhuudwu unpdwih nGwenid |nthyh ynnuGpnud
huhnwpenwphnh  Juwgnpnwjht pwlwynipgwp  (Viollca
Vladi, et al., 2014, Mohamed E.l. Badawy, et al., 2019),
npp 5 op hGwnn Unyuwtu guén £ Gnt uwhdwujws wnw-
yGwagnuu Jwywnpnwyhg (0,5 Jg/yq): ntuwphdhywwnutnh
duwgnpnwjhtu pwlwyniejnillGpp npn2ytp G hGnnLywhu
epndwwnwgnnejwl (HPLC-CV) Gnwuwyny: Npwagpwy E,
np pwnan unpdwjh (0,05 %) Yyhpwndwl nGwpenid hdhnw-
pnwnhnh «uwywudwl dwuytwnp» |nthyh wwnnwnutGpned gb-
nwquwugt| £ 7 opjw uwhdwup (Vjolica Vladi, et al., 2014):

Pniutph upuyndhg htwnn 3-7 opjw pupwgenid whqwuh
rnlUwqbpénidp wnninubpnud nwunwint E, hugh hGunlewu-
eny peniiwphdhywwnh hwdwp uwhdwludwd  «uywudwl
dwdytwnnwd», wjuhupl' upuynwdhg 7 op wlg, wwntn-
utGpnd npw  Juwgnpnwihu punhwunip  pwlwynieniup
0,03 Jg/yg-ny nbnlu pwnép E Gnbl wnwybiwagniu enuy-
LwnnGih dwywpnwyhg (0,05 Ua/ya):

Unudhnnp MGquwu
0.8
0.7 Jwybpbuhu
0.6
0.5
0.4
0.3
0.2
0.1
0 -+ = o+ . . .
lopn 3op 5opn 7op lopn 3on 5op 7op

Q4. Unpuynwdhg 1, 3,5 W 7 op wug Ynudbhnnph b ybqwuh duwgnp-
nwjhu pwlwynipnilltpp (Ug/yg) (nthyh wunninubpnd W
npwlg dwytntuhu (Ywquilty £ htnhuwlubnh Ynnuhg):
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UnynLuwy. Unudhnnph L wekqwuh wagntgnieniup (nthyh wwnninubph hhduwywu npwywywl gnigwuhpubph ypw*
a=0,05, n=4
2np Ujnip, Shwnpynn ppUnLpnLy, % Jhwwdht C, CuipwinUtn, %
Swppbpwyutp %, (puwn fjubidnpwppyh), uq%, Uhwowpwnlbp, uwfiwpng, nudw
LSD**=0,17 LSD=0,02 LSD=0,41 “L§DEO,'57 " Lsg=({: 0% anucung
Unudhnnn 6.2 0,55 11,6 22 0,03 2,23
Mg 6.3 0,45 10,8 2,4 0,05 2,45
Uinnghg 6.3 0,57 9,4 2,1 0,05 2,15

* Ywquyb| £ hEnhuwyutph Ynnuhag:
** WdtLwthnep Ewywl tnnwppbpnie)nil:

3wny E UG, np nhwdBuinhnpnup upuyndhg wudhgwwtu
hGun pEh lnGpluGpnud W yéne wnwGnnd wpwagnnBu puwj-
pwjyncd £ nL wnwewgunid dGuinwpnihinuGp (Anusha SB, et
al., 2019, Yangliu Wu, et al., 2022):

Unuynwdhg hGuinn 3-7 onptph pupwagenid (nthyh wwnninut-
nnud wkgwuh pnluwgbpédwl huintuuhyntpjwl Ujwgnidp
L «uywudwl dwdytwnnwd» Unpdwjhg pwnép wwpniuw-
ynipintlp wwydwuwynpywd Bu pnyubph wywpunwwuw-
Jwlu Lpwlwynipjwl hwwnynpiniuutnny: Unuynidhg hbwnn
wnwghu 1-3 optph pupwgentd, Gpp pnyubph hjnLugwée-
Utbp BU UEppwhwlgnLd UGS pwliwyniejwdp pnllwlnLpb-
nh duwgnpnutp, pnyutph hwdwnp unbndyned £ uppbuwihu
hpwyhdwy: Cun npnud” nppwu pwpan £ onwnpwdhu Ujniet-
nh (nuwi nGwenid pnluwUjnietnh) punnceinlup, wjupwu
wybh huntuuhy E uppbuwihu wanbgnieinitup (H.6. Mpo-
HuHa, 2000, .. Ksecutagse u gp., 2005, J1.A. YyanHosa,
H.B. Oprnoga, 2006, L.L. Van Eerd, et al., 2003):

Npwagpwy E, np pnyuGpnud wynmhywuncd 6U encbwujnLet-
nh gGgnpwgdwlp Uwwuwnn gnpdnuutpp (GpUBULGPH,
Untpwihnfuwbwyniejwl, $hghninghwywl  wpngbultnh
wywnhdwgnid W wyit): Neunh wwwnwhwyw gk, np upuynt-
Uhg htwunn wnwghyw 3 ontph pupwgentd ynuphnnph pun-
hwuntp pwuwynieniup ywnnnutpnd bjwgnid £ 50 %-ny,
huy wEqwuhup' wugwu 75 %-ny: IGnwagqwnid pniliwunt-
rEnh ¢GanpwagnLdp pnrwund E: Wn wwwndwnnyd wtqwuh
duwgnpnwjhu sugsht pwlwynipintp pwdwywt Gpywn E
wwhwwuynd |nthyh wwnnenuGpned:

®nnpétph pupwgend unwgywsé nyjwiutpp thwunnud Gu,
np ng pninp enliwghuhuinutph, win pynud” Ynudhnnph
U wGqwuh pniwgbpénidu £ hwdwwwwnwupuwlned thwy
gnpnLuinh hwdwn uwhdwuywé «uwwudwl dwdyGnuGphus:
Nrunh npn2wyh Yunwlg £ wnwwunid watgynn wywnncnut-
nh ogunwagnpéUwl hwdwp:

Utn Ynnuhg ncuncdbwuhpybl Ebwle ynudbpnnph b wbqwup

wanbgnieintup (nthyh ptipph hhdlwywu npwywywu gni-
gwuhautiph Ypw:

Cuwnn wnynuuwyh nyjwiubph’ enliwphuhyunubpp Ewwtu
s6U wagnnd ywnnenuBpned gnp Uncetph W uwhuwpngh Yne-
nwydwl Yypw: Iwnywlpwywl £, np npwlp Uwwuwnned Bu
dhwpwpwnutph W yhnwdhu C-h pwlwynipjwl wyb|wg-
dwup: Unudhnnpny upuyywé nhyh pnyubph wunnenUt-
nnud Uhwpwpwnubph pwlwyniiniup uinnighs tinwuppGpwyh
hwdGdwuwnnipjwdp pwpén £ 1,05, huy wtquuny upuyywé-
Utphup' 1,14 wugwd (LSD=0,07): Uwnnighs wnwnptpwyh
hwdGdwuwnnipjwdp  ynuphnnpny upuyywd wnwpptpwyncd
dhinwdhu C-h wwpniuwynieyntup pwpép £ 1,4, wkguwuny
upuyywséd nwppGpwyncd® Unin 2,2 Ug%-ny (LSD=0,41): Mt&-
gwuny upuyywé pnyubph wwnnnuGpned inhunpynn, prynLe-
Jntup uinnighshg guén £ 0,12 %-ny (LSD=0,02):

MwuwnpwuwnnLtyubph wagnbgnipjwdp |nthyh wywnnmutpnud
2wpwnpubph wwpnitbwynipjwu wytGiwgnudp W inhwnpygnn
rrYNLRjwU Ujwanidp Uwwuwnnid GU pGpph Npwlwywu no
hwdwjhu hwwnywuhubph pwnbwydwun:

Uunwgqwé ndjwiutpp yepinednipjwl Bu Gupwpyyt nhu-
wbnuwjhu wuwihgh (Anova) uhgngny' 95 % hwdwunhntpe-
jwdp: 36pepytl £ gpnjuiywl Junpywép (P<0,05, Fobs>Fcr):
Rwjinbwptnpdt £ lnwpptpwyutph vhole wnw yhdwywag-
nwywl twywl wnwppGpnLe)nLu:

GqpwlwgnipjnLu

Gwnwgnuinngniluph hwdwdwjiu® ywpunwwugws gpnil-
wnnud ynudhnnp Yhpwntihu (nthyh wyunnwnutpnd pncuwgtn-
6nLdl pupwunwd £ pwywywl wpwg: Unpuynwdhg 3 op wug'
ynuphnnph hwdwp uwhdwuywsé «uwwudwl dwdyGunncdy,
INthyh wwnnLnuBpnud enllwphdhywinh Juwgnpnwghu pun-
hwuncp pwuwynieintup Ynyuwyh W wybih wugwd qwén £
wnwybiwagnyl enywnpth Jwwpnwyhg (0,5 da/lyg):

MGqwuh pnlwgbpdnudp pwywywl Gpywpwnle £ NLunh
wudwnwugnipjwl wwywhnydwl Uwywwnwyny wuhpwdton
E (nthyh hwdwp uwhdwub| 7 ophg wybih «uwwudwl dwd-
yGw:
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®npéwnywséd pnilwphdhywnlbpp pwgwuwlywl wgnb-
gnLeinLl s6U gnpdnud |nthyh wwnninutGph npwywywu gne-
gwuhautph Ypw:
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Ocob6eHHocTUu aeTokcukauum “Kondmnagopa” u “lMeraca” B nnogax TomaTtoB B yCIOBUAX
3aLMLLEHHOrO rpyHTa

N.A. ApxemsiH, B.C. Mup3sosH, H.K. NeTtpocaHn
HayyHbIl yeHmp OUueHKU U aHanu3a puckos 8 cghepe be3onacHocmu nuwiesbix npodykmos PA

KniouyeBble cnoBa: “Tlezac”, “KoHgudop”, momamsl, 0emoKCcuKayus, Ka4ecmeo ypoxas, mernnuya

AHHoTauyunsa. VccnegoBaHus Obinm NPOBEAEHBI C LENbBIO OnpeaeneHns ckopocTu aeTokerkaumm “Kondmaopa” n "Tera-
ca” B Nfogax TOMaToB, BblpalLeHHbIX B TEMIMYHBIX YCITOBUSIX.

Uepes 3 gHA nocne 3KCrneprMEHTarnbHOro OMpbICKMBaHMSA 06LLee ocTtaTodHoe konmyectBo “KoHduaopa” B TomaTtax Obino
HIDKe npegenbHo gonycTtumoro ypoHs (0.5 mr/kr). JeTtokcmkaums “lMNeraca” gnnnack goctatoyHo gonro. CnegosartensHo, B
uensax obecneyeHns 6e3onacHOCTN HEOBXOAMMO YCTaHOBUTB “Nepuon oxunaaHvs” bonee 7 gHeN.

Peculiaities of Confidor and Pegas Detoxification in the Tomato fruits Grown
in the Protected Ground

L.H. Atshemyan, V.S. Mirzoyan, N.K. Petrosyan
Scientific Center for Risks Assessment and Analysis in Food Safety Area

Keywords: Pegas, Confidor, tomato, detoxification, yield quality, greenhouse

Abstract. Investigations have been conductd to determine the detoxification rate of Confidor and Pegas in the tomato
fruits grown in greenhouse conditions.

The total residual amount of Confidor in tomato fruits was lower than the maximum allowable level 3 days after experimental
treatment (0.5 mg/kg). Detoxification of Pegas was rather long-lasting. Thus, to ensure safety, it is required to set up more
than 7 days of “waiting period”.

CunnLuyty £ 16.06.2022 pa.
Qnuwtunuyby £ 06.07.2022 .
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Pwlwih pwntp'

IGwnwagnunineintlutph hwdwéwjt® upwdwwnwihtu (wywunwywl) Yhgbgnidhg

urwups, hGwn ghpynu, Ynputyhu, hGnbpnwnipuhU fupwuhsubph Yhpwnendp npwywu

wa, wgnbgnieinit £ gnpénd wpdwunwwiubph W ytpgbnbjw opqwubph wéh no

fuwnnn, qungwgdwl Ypw: huntuuhjwguncd £ ng Uhwju wpdwwnwywindp, wjle pwna-

wnpdwnwluwy, npwguncd wpdwwnwywueph ugnnwywuntpniup:

unpu ®nnpétph puewgentd UL UpBuh unpwnp ghpynuny dwytint nbwenid unnighg
nwnpbpwyh hwdtdwwnnipjwdp wwwhngyb £ pwnan® 84 % Jugnnwywunie)ntl,
huy Nuythwwn unpinh wpdwwnwywiutph Yugnnuywuniejwl wewyb] pwnpap’
80 % gnigwuhy £ wwwhnyb) hGnGpnwnieuhth Yhpwnnedp: Nunh wnwown-
ynud Bup wpdwwnwywutpp hnnned wtuytGinLg huinn ontp LpJwé fupwuhsubpny:

Lwhiwpwl snipjwl tnwpptp §inuntpned, Jwuliwdnpwwtu pnuutph ge-

Npwywp wpdwwnwywp unwlwne Yuplnp bwhiwww)-
dwuubphg £ wnnne W unwunwnpuht hwdwwywwnwupuwl
Yunpnuubp debpbp (MY, Wjwgjwu, &M, Ywquwl, 2003,
W.U. Qphgnpjw, 2001):

fuwnnnh tuywpwuuGpnud W wyghuGpnud Yunpnuutph guén
Jugnnwywuncpntup - wwjdwuwynpywéd £ wgpbph  Jwn
pwgytiny, pwlh np npwilg uwnulwht quipgwgnidp ntinh
E niubUnud Jhusle YuinnpnuuGph wtnuynudp: Uhugnbn windwun-
UGnp wbwe £ gnjwuwu yenlh funpend W wdtu wnuytinig
hGwn: Pwgh wyn' wuywé Yunpnuubph wgetpp, gnuytiny
hnnh JwyGptGuphu, wybh 2nun GU twpwuncd, huy hnnh
hunpp 2Gpwp, npuintin YunpnuutGpp wGwne B wpdwunwyw B,
wyblh n £ nwewunwd (MY, Wjwguwl, &.M. Wwgul,
2003, N.U. Indhwluhujwl W nLph2., 2013):

Uhuptwunhy fupwuhsubpp (wjunpgu yhpwnyned BU pniuwpnt-

gtnwnhy pwaUugdwl wypwyinhyuinud (www.yujnaya.ru):

Unwlg wéh hupwUhsubph Yhpwnuwl' fjuwnnnh Yunpnuut-
nh unynpwywl wpdwunwywdwlu nGwend  wwhniunw-
Jhu ulunwujnetpp hhduwywunwd dwhuuyned Bu 2hyh wiéh
Jpw, nLuinh wpdwwnubnh dlwynpnudp dgégyncd £: Uhugntn
wbh fupwuhsubnh wantgniejwdp wntnh E nlubunid wpwa W
quiligywéwiht wpdwwnwywind (www.vinograd.info):

Swunywlpwywl E, np wnuynwhg wnwe W hGnn wpdw-
nwiht  hwdwywpgh  duwynwdp  wéh  hupwuhgubpny
Uwywuwnnuwd £ wpwg wpdwwnwywdwup, wwwhnynd £
lwy Ywgnnwywunieintt W yGpgtunbyjw opquillnh  hu-
ntluhy waé: Yunpnuutph wpdwunwywidwt W Yugnnw-
Jwlunipjwl  wuwmhdwup  wwjdwuwynpwéd £ Yhpwn-
Jnn wwppbp  fupwuhguGpnd  Yunpnuubph  uydwdp
(www.phytojournal.com, www.cyberleninka.ru):
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JGnghU tnwphuGphu ghbGgnpéniejwl qupgqugndp Uwywu-
wnnwd £ huwnnnh wjgbnwnpwéeputph W inGnwywu (wpnpp-
gbl) unpuntbpny wjghutiph wybiwgdwunp:

RGunwagnunniejwl Lywwnwyu £ pwpdpwgll) uwnnnh nt-
nwywu Ul Upuh W NuyGhwwn unpintph wpdwwnwywi-
UGph Ywgnnwywunienitup, huswbu bwle nwpwnnd wnuyt-
Intg W pupwdwwnwiht (wjwunwyw) yhisbgnidhg hbwnn
wsdh wnwppbp fupwuhsutph hengny unnwliw) pwpépnpwy
wnuywljnie: LepYwyndu JUh 2wne tupwuhsubp (UnGquwagh,
ghpynu, (wphpuht W wjl) gunudned BU nuntduwuhpdwu
thnind (JT.A. ManicTtpeHnko, P.B. Konorpusasi, 2009):

Nwagpwy E, np ghpynup wwpnilwynd £ pniuwywl
pwnwnphsutn, wyn YNt Jwunwywanuu  Ehuhugbw,
wudUwu E, wagnnn Untep' hhnpopuhghUwdhy erRenLU,
Uwwuwnnud £ wpdwwnuGph huintGuuhy wdhu, pwpépwguncd
E pnjuh huntuhwntunp (www.klumba.guru):

Ujnipp L UGpnnubkpp

®npdbpp Ywuwnwnytp Bu 2021 . IUUR NuyGhwwnh huw-
nnnwghubgnpénieintl ghnwywu YEunpnu Jwulwdjninh
LwpwUrywuh thnpédwlwjwuncd: Nuntduwuhpyty £ ghp-
Unu, Ynputyhu, hGnGpnwnipuhu fupwuhsubnh wqnbgnpe-
jntup Ul UpBuh W NuyGhwwn unpuintiph uipnUubph wpdw-
nwywdwu ypw: énpdbph hwdwp punpytp U inbnwywl
Ul UpGuh W NuyBhww unpinbph 3-wgpwlh Yunpnulbn
(30-wywu wpdwwnwywy):

Uunntghs lnwippGpwyncd Yhpwnyty £ onin, thnpduwlwu Gptbe
nwppbpwyubpnd” hwdwwwwnwuhpuwuwpwn 0,01 %-wung
ghpynu, 0,08 %-wlung ynputyhu, 0,03 %-wlng hGunb-
pnwnLpuhlU: lupwlUhsutpp Yhpwnyt) U gpnidutph uhgngny?
wnUwwnwywiutph wnuynwdhg 10 on hGwn:

Updwwnwywiubph wéh, 2hdGph hwuntbwgdwu W wpdw-
wnwjhtu  hwdwywpgh neuncduwuppnientUUGpp Yuinwip-
Jb U JGgGnwghwih pupwgenid W wywpunhu: NpnaytGg
E 2hdtiph dUhghl Gpywpnieinilp, npwdwighdp, thwjnw-
gnudp, punhwunip wpdwwnubph W Yhuwydwpupwihu wp-
dwwnlbph  pwlwyp, wpdwwnubph  Jhghu  wnpwdwaghdp
(M.A. NNazapesckuit, 1963):

Upmyniupubpp W yGppnuénipyniup

®npdwnyynn fupwuhgubnp twpptp wgnbgnienil Gu gnnpédty
wndwnwywiubph Yughnuywuntejwl, wnwewgwd 2hybnph
Gnywpnipjwl, npwdwagsh, thwjunwgdwl Ypw: Ul UpBuh
unpunh wnwyb] pwpanp* 84 % Yugnnuywunipintu wuwjwhnyby
E ghpynu tupwuhgn, huy YnpuGyhuny W hGwnGpnwnieuhuny
Buwydwu nbwenid Yusnnuiywlniginiup hwdwwwwnwupuw-
Uwpwn Yuaqut] £ 72 W 68 %: Gpnwlgyt) Gu Lwl 2hybph wdh
U qupqugdwl wnwnptn gnigwuhputn (wn. 1):

Uwnnighs lnwppGpwyncd Ul UpBuh unpuinh 2hyh Uhghu Gp-
Jwpnipintlp Ywaqut £ 27,5 ud, ghpynuny, Ynpubyhuny L
hGwnbpnwnipuhuny wydwl nbwentd” hwdwwwnwupuw-
Uwpwn 28,0 37,2 L. 31,8 ud: Fwgh win' 2huh thwjinwgnedu
nL npwdwaghdl wnwehl inwppGpwyncd yuqutl G 34 % W
3,3 Ud, huy Gpynnpn, Gppnpn, gnppnpn. wppGpwyutpnud
hwdwwywwnwupiwlwpwp 36 % W 3,7 Jd, 35 % WL 3,6 UU,
36,1 % W 4,9 Ju:

LUbnyuwjwgdwé nyjuiubph hwdwéwju® thnpéwnydnn fupw-
UhsuGpp wrwppGp YGpw Bu wagnbp NuyGhwwn unpunh wp-
dwuwnwywubph - Yugnhnwywunipjwl, wnwowgwé  2hytph
Gpywpnipjwl, wpwdwagsdh, thwunwgdwl  Jpw:  Wuwtu'®
hupwluhsuGph Yhpwndwl nGwenid uinnighs tnwpptnwyh hw-
dtdwuinnipjwdp wwwhnyytbp £ pwnép Jughnwywunie)nil:

Unynruwy 1. lupwuhsubph wanbgniejntup wpdwwnwywubnph Jugnnwywuniejwl W phybph wéh ne quipgqugdwl ypw*

Updwwnwywibtph Chytnh Chyh Chyh Chyh
Swpptpwyutp Ywsnnuiwlnipynip,  Jhght pwlwlp,  Gpyupnipynitp,  thwjgnwgnudp,  wpwdwghép,
% hwwn ud % uu
UL Upkuh
Unwilig fupwlihsutinh (unncghs) 40 10 275 34,0 33
shnynu 84 13 28,0 36,0 3,7
UnnUtyhu 72 13 37,2 35,0 36
3twnbpnwnLeuhl 68 20 318 36,1 49
Nulthwtn
Unwlg upwuhgutph (uinncghg) 24 1,0 33,2 36,0 3,12
shpynu 72 2,0 39,8 44,7 4,46
UnnlGUL 56 10 48,0 42,0 40
GwnGpnwnLpuhl 80 2,0 50,6 41,1 43

“Yuquyty E htnhluwlutnph Ynndhg:
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NuyGhwwn unpnh wnwytbp pwpép' 80 % Yuwgnnwywlntye-
Nt wwwhnytb) £ hGnGpnwnieupu fupwuhsn, huy ghpyn-
und W ynputyhuny dpwydwl nbwpnid Yugnnuywunte)n-
Up Juqut] £ hwdwwwwnwuhuwlwpwn 72 W 56 %: Uinnighg
nwppGpwynd Nuythwwn unpuinp 2hyh Gpywnnie)niup Yuwg-
Jt| £ 33,2 ud, ghpynuny, ynputyhuny, hGinbpnwnipuhuny
Buwydwl nbwentd® hwdwwwwnwupiwlwpwn 39,8, 48,0,
50,6 ud: Uhwdwdwuwy wnwghU thnwppGpwynid 2hdh thwy-
nwgndp W inpwdwaghédp hwdwwwwnwuhiwlwpwn Juqut)
GU 36 % W 3,12 Jd, huy Gpypnnpn, Gppnpn, snppnpn tnwppt-
pwyutpnd® hwdwwwwnwupuwlwpwnp 44,7 % W 4,46 U,
42,0 % WL 4,04y, 41,1 % L 4,3 Ju:

fupwuhgutGnp mwpptp wantgnie)nil BU gnnpét Lwle Nuyt-
hwuwn unpuinh wpdwwnwywiuGph wpdwwnwihu hwdwywngh
wodh W qupquguwu ypw: Ungnruwy 2-nd UepJujwgywé
nyjwiutnph hwdwawju' thnpduwywu tnwpptpwyutpnud Ul
UpEUuh unpinh wpdwwnuGph punhwuncp pwtwyp W Yhuw-
Ydwhupwihu wpdwwnutpp hwdwwwunwupuwlwpwn Ywg-
dGp U8l 3,8W 2, 11 W 3 hww, wpdwwnutph tnpwdwaghép'
2,5, 3,1, 2,5 Ud, huy Nuythwwn unpnhup’ hwdwwwnwu-
fuwbwpwp 1T W5, 7T L 4, 10 L 6 hww, 3,4, 3,3, 3,4 UU:

Gnynt unpuintiph nGwenwd £ unnighg twpptpwyh gnigw-
upubpp ghetp GU tupwuhsuGph Yhpwndwl wpnniugnid
unwgywé gnigwuhputnhu:

Unjnruwly 2. lupwluhgubph wagnbgnipiniup wpdwwnwywi-
utph wpdwwnwihu hwdwywpgh wah W quip-
qugdwu Jpw*

=]

= =
gl el =
s§2 282 £
Swppkpwlubp E5g33g =%
3 S =5 =r SE= S 3
£33 333 3°3
£23 223 22
d3a 330 3S

Ul UpGup
Unwlg fupwuhgutnh (uinntghg) 7 1 1,6
Shpynu 8 3 2,5
Unputyhu 8 2 3,1
3GwnEpnwinLpuhu 11 3 25

Nuythwwn
Unwlg hupwuhsutnh (uinntghg) 8,5 3 25
Shpynu 11 5 3,4
Unputyhu 11 4 3,3
GwnGpnwnLpuhl 10 6 3,4

*Ywquyty £ hEnhuwyutph Ynnuhg:

GqpwlwgnrpjnLu

Wjuwhuny'  hupwdwwnwihu  Yhgbgndhg  hGunn  wwpptp
hupwuhgutnh Yhpwnndp npwywl wagnbgnientu £ gnp-
6nd wpdwwnwywiubph W bpgbnljw opgwllbph wéh nu
qupgugdwl ynpw: huintuuhywguncd £ ng vhwju wpdwwnw-
Ywinudp, wylle pwpépwgunud wpdwwnwywiutph Yugnnw-
ywuntpintup: Ul UpBuh unpwnp ghpynuny Bwytbint nbw-
pnud unnighg tlnwpptpwyh hwdtdwnnepjudp wwwhnyybi
E pwpén' 84 % Ywsnnwywuntpniu, huy Nuythwwn unpinh
wnUwwnwywiutph Yugnnwywuniejwlu pwpéan' 80 % gnLgw-
Uh2 E wwwhnyb| hnGpnwnipuhU fupwUhgh Yhpwnnedp:

Ywwnwnywd thnpatph hhdwl ypw wnwewnynud Gup upw-
dwuwnwjhu Yhgbgnidny unwgywé wnpdwnwywiubpp nuyt-
nLg hGwnn ont ghpynu W hGinGpnwintpuhl fupwuhsubnny:
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BnusiHue pasnunyHbIX CTUMYNIATOPOB Ha NMPUXKMBAEMOCTb CaXXeHLEeB COPTOB BMHOrpaaa “ceB apeHu”
u “Bockeart”
A.M. T'puropsH, B.A. l'puropsH, A.U. OraHsH

HayuoHarnbHbIlU agpapHbIl yHUgepcumem ApmeHuu
KnioueBble crioBa: cmumynsimop, pocm, 8UuHoepad, caxeHeu, copm

AHHoTauyuna. CornacHo nccnegoBaHUsAM, MPUMEHEHNE CTUMYMATOPOB MOCIE TPaHLIENHOrO (TPAAMLMOHHOIO) Kurbye-
BaHWS NMOOXUTENBHO BMMSAET Ha POCT M Pa3BUTUE KOPHEN 1 Ha3eMHbIX OpraHoB. py 9TOM He TONbKO MHTEHCMULMpPYeTCa
YKOPEHEHWE, HO U1 NOBBbILLIAETCS NPUKMBAEMOCTb CaXKEHLIEB.

B xoge onbiToB Npy 06paboTke LMPKOHOM copTa “CeB apeHn” MO CPaBHEHMIO C KOHTPOIbHbLIM 00pa3LoM Gbina obecneveHa
6onee Bbicokasi NpuxmMBaeMocTb — 84 %, B TO BpeEMsI KaK y copTa “BockeaT” caMblili BbICOKMI nokasaTternb — 80 % — 6bin no-
fy4YeH Npu NpUMEHEHUN reTepoaykcuHa. icxoast u3 aToro, NpeanaraeTcs Nocne BbICaAKM CaXXEHLEB B FPYHT NONMBaTh MX
yKasaHHbIMU CTUMYNATOPaMM.

The Effect of Different Stimulants on the Rootstock Survival Rate in Sev Areni
and Voskehat Grape Varieties

A.M. Grigoryan, B.A. Grigoryan, A.l. Ohanyan
Armenian National Agrarian University

Keywords: stimulant, growth, grapes, rootstock, variety

Abstract. According to investigations application of stimulants after vine cutting preplant treatment through trench
ploughing (traditional) method exerts a favorable effect on the growth and development of the rootstocks and aboveground
mass of plants. Not only does it intensify the rooting process but also increases the survival rate of the rootstocks.

During the experiments when treating Sev Areni grape variety with zircon, it provided a high survival rate (84 %) compared
to control variant, while the application of heteroauxin provided a high survival rate (80 %) in the rootstocks of Voskehat
variety. Thus, it is recommended to treat the rootstocks with the mentioned stimulants before planting them in the soil.

LCunniuyty £ 17.06.2022 pa.
Qnutunuyly £ 05.09.2022 p.
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BIIUAHUE TEXHOINEHHO 3AIrPA3HEHHbIX BOA PEKU AEBEQ HA ATPOXUMUYECKUE
MOKA3ATENIM NOYB N XAMUYECKUA COCTAB PACTEHUN

C.A. YHaHS$H, 9. ¢/x. H., T.A. [KaHrMpsiH, k. c/x. H., A.O. MapkocsiH, 9. ¢/x. H.
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CBEOEHWUA AHHOTALUMNWA

KniouyeBble cnosa: YCTaHOBMEHO, 4YTO MOA4 BO3OEMCTBMEM TEXHOTEHHOTO 3arpsi3HeHust pPeku

peka [Jeben,

rnoysa,

pacteHus,

TsKersrible meTarisibl,
3arpsi3HeHHOCTb,
XUMUYECKWUI cocTaB

[eben cogepxaHue rymyca B opoLUaeMblX ee BOAaMMu NMoYBax yMEHbLUUMAOCh,
MN3MEHUICH UX MEXaHUYECKUIN COCTaB — TSHKENOCYIMMHUCTbLIE NPeBpaTUinCh B
cpegHecyrnuHucTble. CnaboluenoyHas peakuus cpedbl ctana HelTpanbHON 1
cnabokncrnon. YMeHbLUMNCL BarnoBoe coAepxaHne nutaTternbHbIX 3ieMeHTOB
M CyMMa MOrMOLLEHHbIX KaTUOHOB, a COAEepXaHuwe BaroBblX WM MNOABUXHbLIX
hopM Tsikenbix metannos (TM) yBenuuunock. Hakonnenve TM (Cu, Pb, Mo)

B OBOLWHbIX KynbTypax BO MHOro pas npesbillaeT npenernbHoO OonyCTUMble
HOPMBbI, YTO NpeacTaBndeT OonacHOCTb ANnA 340Pp0BbA nro,u,e|7| N XXUBOTHbIX.

BBepeHue

Peka [1ebepn npoTtekaeT B ceBepO-BOCTOYHOM YacTn Pec-
ny6nvkn ApmeHnust. MpoTskeHHOCTb ee cocTaBnseT 178 kwm,
13 HUX 152 KM NpPUXOAATCS MO TEPPUTOPUID PECTYONUKM.
[eben aABnseTca cambiM KPYMHbIM MPUTOKOM pekn Xpam
n obpasyetca oT cnusHus pek lMambak n [3oparet Ha
otMmeTke 880 M Hag ypoBHem Mops. [Mocne Bbixoga Ha
MapHeynbckyto paBHuHy (Ipy3usi) peka [leben HasbiBaeTcs
Bapuany. Ee Bogbl go ropoga Anasepan SBRSOTCSH
NpecHbIMU, HO B pe3yrnbTaTe NonagaHus B HUX TEXHOTEHHbIX
BbIOpOCOB AnaBepACcKOro ropHo-MeTansypruieckoro 3a-
Boga (ArM3), AxtanuHckon oboratuTenbHon cabpuku,
Anaseppgckoro, MapumHCKOro n gpyrmx MeCcTopoXaeHun n
XBoCTOXpaHunuLy Boaa 3arpsasHsaetca (C.A. YHaHsH, 2010,
C.A. YHaHsH v gp., 2020). Bogamu p. eben opowiatotcs
no4sbl TymaHsHcKoro n HoembepsiHCKOro paoHoB.

TexHoreHe3 MNpPUBOAMT K W3MEHEHWIO arpoXMMmYeckumx,
hM3MKO-XMMUYECKMX CBOMUCTB U BMOMOrMYEeCcKon akTUBHO-

CTU NOYBbI, HAPYLUEHWNIO €CTECTBEHHOIO COOTHOLLEHUS XW-
MUWYECKMX SNIEMEHTOB B NOYBEHHOM PacTBOPE W UX MOCTY-
nnenuto B pactenns (K.B. MpuropsaH, 1980; B.M. BaparsH,
K.B. MpuropsiH, 2011, B.M. BaparsH, 2011).

N xota Bogamun peku [eben opowatoTcs Gonblive Tep-
puTOpKK, OO CUX Mop He Gbifla NpoBedeHa OLEeHKa 9KOSo-
rO-TOKCMKOMOMMYECKOro COCTOsIHMS OpoLlaeMbix noys. Crie-
[0BaTesIbHO, UX U3y4YeHune ABNAETCS BECbMa aKTyaslbHbIM.

MaTepuansi u metoabl

JKcnepyMeHTanbHble UCCnedoBaHUs MPOBOAMIUCE MO-
CpencTBOM ToSieBbIX M KameparbHbIX paboT, naéopaTtop-
HbIX arpOXMMUYECKUX UM XUMUYECKMX aHarM30B MOYBEH-
HbIX U pacTUTENbHbIX 06pasLoB. [MoneBble UccrnegoBaHUs
GbINy NpoBedeHbl Ha y4acTkax, OpoLlaeMblX TeXHOreHHO
3arpsisHeHHbIMM Bogamu p. [eben. MMoyBeHHbIe U pacTu-
TenbHble o6pasupbl (NNoAbl GaknaxaHa U nepua, KopHe-
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nnogel CBeKIbl U kNybHN kapTodens) Bbinm Takke B3SIThbl C
3arpsi3HeHHbIX pekon Tepputopuin (cena Wamnyx, YoukaH,
Alipym). Ha kaxxgow onbITHOW nnowagke (He 6onee 1 ra)
3aknagbiBanca paspes (nonysma). Nocne mopdonoruye-
CKOro onucaHusi npoduns noys Gpanuce cMmeLlaHHble 06-
pasupbl, KaXabli U3 KOTOPbIX COCTOAN M3 NATW Npob, oTo-
OpaHHbIX MeTOAOM «koHBepTa» (MeToguyeckne ykasaHus
no arpoxvmMmnyeckoMy obcrefoBaHnio n KapTorpadvposa-
HMIO MOYB Ha CofepkaHne MUKpoanemeHToB, 1976) n B3s-
TbiX ¢ rny6uHbl 0-30 cm 1 30-60 cm.

[nsa oueHKn BO3OENCTBMSA 3arpsa3HEHHON BOObl Ha arpoxum-
MUyeckne, MOU3NKo-XMMUYECKNE NoKa3aTenu u XUMUYECKNIA
COCTaB MOYB, a TaKKe Ha HAKOMMEHWE TAXEeNbIX MeTannos
B C/X KynbTypax, B kayecTBe hoHa (KOHTpOsb) Obinn B3si-
Tbl @HanornyHble rnokasaTenu MoYB WU PaCTEHUN CXOXeW
NPUPOOHO-MOYBEHHOW 30HbI, OpPOLUAEMON He3arpsi3HeH-
Hol Bogon (XK.A. AmMupaxaHsiH, 1993, C.A. YHaHsiH, 2013,
O.A. DxyrapsH, 2000).

B nabopatopun 13 obpasuLoB MOYBbI yAansanu KamHU w
pacTuTenbHble OCTaTKW, 3aTeM BbICYLUMBANM Npy KOMHaT-
Hol TeMnepaTtype (20-22 °C) n uamensyanv ons gansHemn-
LUMX MCCnefoBaHWiA (ANa onpedeneHns rymyca noysa He
n3mMenbyanack). Arpoxummyeckme n uanMKo-xmmmyeckme
aHanu3bl NOYBEHHbIX 06pa3LoB MPOBOAWMN CreayoLn-
MU MeTogamu: rymyc — no TIOprHY, MEXaHUYECKUI COCTaB
— no PobuHcoHy, pH — noTeHuMomeTpuyeckum, obLumin
a3ot — no Keenbganto, docdop n kanum — no JlopeHuy
(E.B. ApuHyLikmHa, 1962).

[na onpeneneHns cogepxaHnsa GUOAOCTYMHbIX TAXENbIX
MeTannoB B obpasuax mnoyBbl MUCMOMb30BanM YKCYCHYHO
KMCNoTy: 1 I N3MenbYEeHHOM NoYBbI MOMeLLany Bo (hiakoH
emkocTbto 50 M, 3atem cmewwmsanm ¢ 40 mn 0.11-monsp-
HOWM YKCYCHOW KUCMOTbI, MOCIe 4Yero CMecb BblOepXXuBa-
nn B TeyeHne 16 yacoB npu Temnepatype 20-22 °C (He
Q., Ren Y. et al, 2013; A.H. NeaHos, J1.A. IlepHep, 1979).
3atem cmecb UMbTPOBaNM U M3MEPSNN CoOEPXaHuEe
NOABWXHBIX POPM TSKEMbIX MeTannoB B TAre C nomo-

wbto npubopa AAS-1. Banosble hopMbl TSXKENbIX MeTan-
NoB onpeaensany peHTreHoMNopPecLEHTHBIM  METOAOM
(B.A. Bonblakos u gp., 1978) n atomHo-abcopOLMOHHbIM
MeToaoMm Ha crniektpodotomeTpe (H.E. Taylor, 2001).

Mpobbl OBOLLHBIX KynbTyp Gpanvch ABaxabl 3a BereTauu-
OHHbIN Neprog. C KaXaoro cTaumMoHapHOro yyacTtka (oKono
NMOYBEHHOTO pa3pesa) oToupanu no 1 Kr pacTeHNI OBOLLIHbIX
KynbTyp (6aknaxaH, nepew, kaptodens, ceekna). B pactu-
TenbHbIX 0b6pa3uax (nnogpl, kNyGHW, KOPHENNOAbI) coaep-
aHve meau, CBMHLA U MonvbaeHa onpeaensny MeToaoMm
CpaBHeHMs hakTU4eCcKoro martepuana ¢ AaHHbIMU (POHO-
BbIX Y4acTKOB, pa3paboTtaHHbim []. Bakepom u J1. YecHnHOM
(D. Baker, L. Checnin, 1975). PactutensHble npobbl nocne
BbICYLUMBAHNS U3MernbYanvcb, 3ateM 4acTb npob osons-
nacb B MydhenbHOI neun Ao 6enor 3onbl Npy Temneparype
okono 450 °C. MNonyyeHHasi 3ona nocrie CooTBETCTBEHHOM
06paboTkn Mcnonb3oBanach AnA onpeaeneHns cogepxa-
Hust TM (Cu, Pb, Mo) c nomoLsto npubopa AAS-1.

PesynbTaThbl 1 aHanu3

PesynbTaThl MccnegoBaHW CBUAETENLCTBYHOT, YTO CO-
OepXaHne BaroBOW M MOABWXHOW Mean B BEPXHUX Cro-
ax (0-30 cm) noys, opoLlaembix 3arpsi3HeHHbIMU Bogamu
p. Oeben, konebnetcsa B npegenax 345.0-3816.0 n 22.4-
248.0 wmr/kr, cBnHua 238.0-1218.0 n 16.5-109.6 mr/kr, mo-
nnéaeHa 22.0-62.0 n 3.1-10.0 mr/kr, 4TO NpeBbIIAET UX
KONM4ecTBO B KOHTpone (oH): meamn — B 6.6-73.1 n 3.06-
34.0 pasa, cBuHua — B 13.22-67.7 n 7.9-52.2 pasa, monuo-
aeHa — B 9.2-25.8 1 7.3-23.8 pasa. C rny6uHoli noYBeHHOro
npocpuns nokasatenu copm TM cHmkaroTest (puc. 1). Tak, Ha
rny6uHe 30-60 cm copepkaHve BanoBol Meau konebnercs B
npegenax 70.0-107.0 mr/kr, cenHua — 31.0-61.0 mr/kr, Monmo-
aeHa — 3.6-7.2 mr/kr, a NoaBWXHbIX POPM COOTBETCTBEHHO
10.3-12.6 mr/kr, 6.3-13.5 mr/kr; 0.90-7.2 mr/kr. Takoe koneba-
HVe KoHLeHTpaumn doopm TM B nouse Ha rnybuHe 30-60 cm
HECOMHEHHO CBSI3aHO CO CTEMEHbI0 3arpsi3HEHHOCTUN NMOYBEH-
HOro NoKpoBa.

Mr/Kr

0-30 cm 30-60 cm 0-30 cm 30-60 cm

c. LLlamnyx, KopuuHeBble

KoHTtponb

100
50 I I
o la_ L ol B

0-30 cm 30-60 cm 0-30 cm 30-60 cm
c. Alipym, KopuuHeBble necHble, ¢, YouKaH, KOPUYHeBble NnecHble,

NecHble, oC
opoluaembie
Pb Banosas

B CuBanoBaa M Cu noasuxkHas

B Pb nogBuxKHaa

ocrer , Op oc Hble, 0

® Mo BanoBas Mo noasuxkHasa

Puc. 1. CogepxaHue Tshkenbix METannoB B NoYBax, opollaemblx Bogamu p. eben (duazpamma cocmasneHa asmopamul).
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Ta6nuua. Arpoxmmmnyeckme n uU3nKo-XxMMMYECKME MNoKa3aTenu Mno4ye, OpollaeMblX Bogamu p. [eben (KOpVI‘-lHeBbIe

necHble, OCTeNHeHHbIe)*

g’ . MexaHuyeckum
MecTo B3ATMA H 1)
© > pH COCTaB,
npo6 no4BbI > g . <0.01mm
cs o ’
0-30 3.9 7.2 49.8
KoHTponb
30-60 1.8 7.6 41.0
c. Wawmnyx, 0-30 29 58 39.8
KOPWYHEBbIE NECHbIE,
opoLuaemMble 30-60 2.0 7.6 46.4
& BT, 030 22 70 38.6
KOPWUYHEBbIE NECHbIE
OCTENEHEHHbIE,
opouaemsie 30-60 1.79 7.4 40.2
@ CRIE, 030 240 53 32.8
KOPWUYHEBbIE NECHbIE
OCTENEHEHHbIE,
opoLLaeMbIe 30-60 1.6 7.4 41.3

*Tabnuua cocTtaBneHa aBTopamu.

O6GMeHHbIe KaTUOHbI,
Mr.3kB/100 r no4BbI

BanoBoe coagepxaHue
nuTaTenbHbIX 3NeMeHTOB, %

Ca Mg Na cymma N P;0s K0
342 47 160 40.50 0.26 0.23 1.90
315 6.0 1.54 39.04 0.17 0.18 1.66
298 27 1.78 34.28 0.18 0.20 1.79
324 57 144 39.54 0.16 0.19 1.68
260 64 1.70 34.17 0.19 0.16 1.48
350 4.8 1.64 41.47 0.15 0.18 1.40
300 66 1.44 38.04 0.21 0.19 1.70
350 43 156 40.86 0.16 0.24 1.65

[aHHble, NpuBeaeHHble B Tabnuue, NoATBEPXKAAOT, YTO nofg,
BO3OENCTBMEM TEXHOTEHHbIX BELLECTB, BHECEHHLIX B MOYBY
C 3arpasHeHHbIMU Bodamu p. [eben, HabnogaeTcs nsMmeHe-
H1E arpPOXUMUYECKNX 1 (PUSMKO-XUMUYECKNX CBONCTB MOYBbI.

Tak, B 3arpA3HeHHbIX MOYBax CoAepXaHue rymyca B na-
xoTHOM crioe (0-30 cMm) No cpaBHEHWIO C He3arpsi3HeH-
HOWM NOYBOM (KOHTPOMb) yMeHblumnoce B 1.34-1.77 paasa.
MponcxoanT N3MEeHeHne MexaHU4YecKoro cocrtaBa Kopuy-
HeBbIX NECHbIX OCTEMHEHHbIX MOYB (TSHKENOCYMMUHUCTLIE
MOYBbI CTAHOBSTCA CPeOHECYMUHUCTLIMMK), cnaboLenoy-
Has peakuus cpefbl (pH=7.2) meHseTca Ha HeWTpanbHyo
(pH=7.0) n cnabokucnyto (pH=5.3-5.8). KoHueHTpaums
BaroBOro asoTa B OpOLUaeMbIX NMoYyBax MO CPaBHEHMWIO C
KOHTponem ymeHblumnace B 1.24-1.44, occopa — B 1.15-
1.44, xanuns — 1.06-1.28 pasa, a cymMa MOrMOLLEHHbIX Ka-

TMoHoB (Ca+Mg++Na) — B 1.06-1.19 pasa. N3ameHeHne
arpoXMMUYEcKNX U1 OU3UKO-XMMUYECKUX MNoKasaTenen
noYB Nnog NaxoTHbIM ropn3oHToM (30-60 cm) HesHauuTenb-
Hoe (Tabn.).

OgHMM ©3 BaXHEWLMX MokasaTenen 3KONOoro-TOKCUKO-
TIOTMYECKOTO COCTOSHUSI KOMMOHEHTOB 3KOCUCTEM MpU
OpOLUEHUN 3arpsisHeHHbIMKM Bogamu p. [eben sBnsetcs
cofepXaHvne MeTannoB B pacTeHusix. Lnpokun gnanasoH
KonebaHnsa KOHLEHTpaLum THKeNbIX MeTannos B pacTeHu-
AX 0ByCrnoBreH AenNCTBMEM Pas3fnnyHbIX hakTopoB, Takmx
KaK reoxvMu4eckne aHomanuu, 3arps3HeHue, Ce3OHHble
konebaHus, TemMnepaTypa, CBOWCTBA MOYBbI, CNOCOOHOCTb
reHoTuna HakannMeatb TOT Unu nHol anemeHT (H.A. Yep-
HbiX, C.H. CngopeHko, 2003; C. YHaHsH u ap., 2020).

mr/Kr

Cu P

BbaknakaH MNepey,

15

” .0

ol | .1

0 I - T | - = 1 - _ Num - _ Il
b Mo Cu Pb Mo Cu Pb Mo Cu Pb Mo

Kaprodennb Ceekna

M KoHTponb

Puc. 2. CoaeprkaHue Tshkenblx MeTasnsnoB B pacTeHWsIX, opoLuaemblx Bogamu p. leben (Quagpamma cocmasneHa aemopamul).
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Hawumun nccnegoBaHMsMW YCTAHOBIIEHO, YTO Hakomnne-
HUe TSKENbIX METarnnoB B pacTEHUsIX 3aBUCUT OT CTEMNEHU
3arpsA3HEHHOCTM MO4YB, BMOOBOM OCOOEHHOCTU pacTeHun
N XUMUYECKOW NpUpoabl MeTannoB. Tak, B 3arpsi3HeHHbIX
noysax cogepxaHne TM B nnogax GaknaxaHa v nepua
konebnetcsa B cnepyrowmx npegenax: mean — 38.0-43.5 un
19.8-26.6 mr/kr, cBuHua — 8.3-14.4 n 13.0-22.1 mr/kr, Mo-
nmbaeHa — 2.0-4.9 n 1.9-2.9 mr/kr, B knybHAX kapTodens n
KopHennoaax ceeknbl: mean — 17.7-21.3 n 15.5-31.1 mr/kr,
cBuHUa — 9.7-17.5 n 14.3-25.1 mr/kr, monubaeHa — 1.2-2.4
n 2.8-3.79 mr/kr (puc. 2). KoHueHTpauns TM B 0OTMEYEHHbIX
KynbTypax (cpegHee cogepxanve Cu —4.75; Pb - 0.89; Mo
- 0.31 mr/kr) npeBbIlLIAET KOHTPOMbHbIE NOKa3aTeNu: Mean
B 8.0-9.16; 4.17-5.60, 3.73-4.48 n 3.26-6.55 pasa, cBuHUa
— B 9.33-16.18; 14.61-24.83; 10.9-21.35; 16.7-28.2 pa3a,
MonubaeHa — B 6.45-15.81; 6.13-9.35, 3.8-7.74; 9.03-
12.23 pa3a cooTBETCTBEHHO (puC. 2).

M3 pgaHHbIX puc. 2 BMOHO, YTO MPU OAMHAKOBbIX 3KOIO-
TMYECKUX YCIOBUSAX HaKOMMEHUe TSXKernbIX MeTansnoB BO
MHOIOM 3aBWCWT OT BuAa pacTeHun. Tak, B 3arps3HEHHbIX
noyBax MakcumarnbHoOe HakonneHve meau (43.5 mr/kr) 3a-
dumkeupoBaHo B nnogax 6aknaxaHa, ceuHuUa (25.1 mr/kr)
— B KOpHennogax cBeknbl, Mmonubaexa (4.9 mr/kr) — B nno-
pax baknaxara. Mo HakonneHnio TM B opraHax pacteHun
OBOLLHbIE KyNbTypbl, BO3A€ErNbIBAEMblE HA 3arpsi3HEHHbIX
noysax, pacrnonaralTcd B cnegyowmmn pag;

Cu - GaknaxaH>cBekna>nepeu>kapToderns,
Pb - cBekna>nepeL> kapTodenb>6aknaxaH,
Mo - 6aknaxaH>cBekna>nepeu>kapTodersb.

[aHHble p1c. 2 Takke NoKasbIBaloT, YTO CoAepXKaHne ThKerbIX
MeTasnmnoB B nriogax GaknaxaHa v nepua, B KIyOHsX kapTo-
dhenss 1 KopHennoaax CBEeKMbl BO MHOTO pas NpeBocXoauT
npeaenbHO AOMyCTUMble KOHLEHTpauWM, YTO BpedHo Asis
3[0pOBbsI NtoAel U KUBOTHBIX (AN GaknaxaHa, nepua, kap-
Tocpensi u ceeknbl NOK: Cu — 5, Pb— 0,5 n Mo — 0.33 mr/kr).

3akno4yeHue

WccnegoBaHusi nokasanu, YTO MCTOYHUKOM 3arpsi3HeHWst
opoLuaeMbix noyus cen YoukaH, Aipym un LLamnyx sasnstoT-
cs Boabl p. [leben. Bbino BbIABNEHO, YTO TsXenble MeTarn-
Nbl B OCHOBHOM HakannuBaloTCA B MaxOTHOM Crioe MoYBbl
(0-30 cm). HakonneHve TOKCMKaHTOB B Mriodax, KopHennoaax
W KNyBHSIX N3yYaemblX KynbTyp B OCHOBHOM 3aBWCUT OT CTe-
NEeHW 3arpsA3HEHHOCTM NoYBbI, Bronornyecknx ocobeHHocTeln
pacTeHWI 1 XMMUYECKOW Npupogbl anemeHTa. KoHueHTpaums
TM (Cu, Pb, Mo) B OBOLLHbIX KyrnbTypax BO MHOrO pa3 rnpe-
BbILL@ET npeeribHo AOoMNyCTMMbIe MokasaTenu 1 npeacTas-
NsieT ONacHOCTb Ans 340POBbS N0AEN U XKUBOTHBIX.

[na peabunutaumy 3arpsi3HEHHbIX MOYB, MOBbILLEHNS YpO-
XaMHOCTN CEeMNbCKOXO3ANCTBEHHBIX KYNbTyp W MOMyyYeHus
aKornornyeckn 6esonacHon NpPoAyKUMM pPeKoOMeHAyeM BHe-
ctv B noysy 60-90 T/ra HaBo3a nNpw rnybrHe NaxoTHOro Crost
35-40 cm.
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The Effect of Technogenically Polluted Water of the Debed River on the Agrochemical Indicators
of Soils and Plants Chemical Composition

S.A Hunanyan., T.A. Jhangiryan, A.O. Markosyan
H. Petrosyan Scientific Center of Soil Science, Agrochemistry and Melioration, ANAU branch

Keywords: Debed River, soil, plants, heavy metals, pollution, chemical composition

Abstract. The studies have indicated that under the influence of technogenically polluted waters of the river Debed,
the humus content in the soils decreased, the mechanical composition turned from heavy loamy into medium loamy and
the reaction — from slightly alkaline to neutral and subacidic. The content of gross nutrients and the amount of absorbed
cations decreased. The content of gross and mobile forms of heavy metals (HM) increased. The accumulation of HM (Cu,
Pb, Mo) in vegetable crops exceeded the maximum allowable limits in many times and posed danger to human and animal
health.
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RGnwgnunnie ntlltpp Yuwwnwnytp G Uwpunnlup-AwnntUuhu dwjpninnt hwpwyhg

winndwypninp, wnwnwoéplbpnud wéekgynn Wwlwpnyubph' éwup Jbinwnubpny  wnunnunygw-
WWwlhwpnyubp, 6nLpjwl  wuwnhéwup W pnyubph opgqwulbpnid npwlg  puwphujwédnieinilp
wnhud, wuwngbnt bywnwyny: Unwgywd indjuwiutph hwdwéwju® dwjpninnt hwpwyhg
Yuugwn, inwnwédplubnh wplwlwgwl b gupuwlwgwl gnptuh hwwnhyubpned, uwpunindhih
Yncinwiynid wwiwpubpnud wnuadh wwpnibwynieiniup gbpwaqugt| £ unnighghu 1,13-1,30,

1,06-1,18, 1,07-1,28, huy ywwwphup* 2,20-3,05, 2,94-4,71, 1,51-1,82 wugwu:

Swup UGunwnutph wnwytiwaniu Yyniinwyned hwjnbwpbpytl £ wpdwnuGpned:
Lwhuwpwl Wuppnungbl wpnwilbinnwdubpp, wnuinniing 2psww Uh-

Whuwnphnwd hwpdwpyyned £ Jh pwuh hwppnep dhihnUu wiy-
innutbetUuw, npnup wjpnid GU hujwjwywu pwlwynLejwup
lwype W bwypwdpetpe' qqwihnptlu wnununtiny JpUninp-
tp, fungnp pwnwpltnh W dwpninhutinh hwpwyhg nw-
nwépltpp (I.B. Hosukos, E.J1. Aynapes, 1978, H.A. Yep-
HbiX, C.H. CngopeHnko, 2003, J1.B. MNepegensckun n ap.,
2009, H.Gh. Ghazaryan et al., 2018):

Cppwlw  Jhpwdwinh  wnwinundwl  wnpnupubpp puquw-
quu GU' hwlpwpryntuwpbpnienll, sEpdwib GYunpuyw)wl-
utn, phdpwywu wpnyntuwpBpnieinil, wynnunpwluwnpu,
gjnLnwinunBunceintl W wyu: Lepphu wypdwu 2wndhgutph
qwqtpu n. quqwhuwnunipnutpp (hwnywwbu Yuppnuw-
wnnpwjht) wwpniuwynwd BU JG& pwlwynipjwdp pnclwynp
dhwgnipniuln® ptuquiwyhphl, winthhnutp, wgnwnh opuhn-
utn, wéhuwsUh tnwnptn Uhwgnieniultp, husgwtu bwle swup
dGinwnutn, dwulwynpuwbu' Yuwwwph dhwgnigniuutn:

swywjnp, Gpywn dwdwlwy uté Juwu Bu hwugund ng dhwiju
dwpnnt wnnngnijwlp, wjlt pwgwuwpwp U wunpwnwn-
Unwd pnyutph wéh, qupqugdwl, pGppwwnyniejwl, Yeunw-
Uhutph Uptpwwnynieju, hnntph wagpnehuhwywl, $hah-
Ywehdpwywl W YeLuwpwlwywl hwwnynipinluubph Ynpw:
Unwnunhgubnh  wagnbgnigywl  hGnliwupny  dhwdwdwlwy
thnuynwd U hnnh $hghywephdhwywl  hwwnyniejnluutnp,
pnyubph Ubp wyGiwunwd £ pniiwdnp twpptph ywpniuw-
ynteiniup, npnup uliinwihu 2npwny (hnn-enLp-pniu-yeunw-
Uh-dwpn) pwthwlgnid U dwpnnt opngwihaqu® wnwswgutiny
wiGpahy, h2tuhy W wy hpdwunnipyniuuGp (U.I. BakeHuH,
1980, O.A. DxyrapsH, 1988, B.A. YepHukos u ap., 2000,
N1.B. Nepenensckuin u ap., 2009, C.A. YHaHsH, 2012):

Rwjwuwnwuh uwplnpwagnuu gneqununGuwywu tnwpw-
dwypgwlilibphg £ Qtnwpeniuhph dwpgp, nph nwpwépny
wlgunid GU Uh pwpe dwjpninhutn® dwpgh hjntuhuwghu W
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yEunpnuwywu 2pgwtiltpp Yuwwbiny Jwjpwpwnweh hGwn:

Uwpnuntuh-dwpntUhu dwjpninnt hwpwyhg inwpwéput-
npnd wydnd BU gynunuinunbuwywu tnwppbp wyw-
pnijubp, npnug YEuuwgnpénilbnLpjw, pEpgh npwywyw,
huswbu Lwle unwgywé Jrbnegh phuhwywl gnigwlhubph
Udpw qquwih wagnbgnientt GU gnpénud inEhulwshu Ujneet-
nh wpunwlGwnndutnp:

QUuwjwd dwjpninnt hwpwyhg tnwnpwéputph gynLnwinbnbuw-
Yl Lpwlwynipjwup' Uhls wydd intnwuph wywpnyubpnud
Swun UGwnwnutph (Cu, Pb) wwpniuwynipntup hwywunnn
nLuncUbwuhpnieinlltn ¢6U YuwwnwnytGr: Nunh JGp Ynnuhg
hpwywlwgywé hGinwagnuntejnlllpl nlubu uwuhwnwpwhh-
ghtuhy W EyninghwinunGuwyw Lpwlwynienil:

Ujniep b UGennubpp

RGwnwgnuninenllltpp wwnwnyty Gu 2020-2021 pre. Jw-
ghunpnuwywl  prEgh  «Nwunwwlwlwl  wunwnw)bp-
ntph wanbgnipjwl quwhwwnnudp Uwnpunnluh hwdwjugh
wapntEynhwdwywnagtph Yypw» pEdwh 2ppwlwynid: 36-
nwgnunipjwl bwwwnwyl Ep nwuncduwuhptp éwun UG-
inwnubph wwpnuwynieintup Uwpwnntuh-Awnpntupu Jwyj-
npnennt 0-20 Yd hwinjwédnid wakgynn wlywpnubpnd:

Npwtu Lwhilwywu (gpnjuywl) Y& £ punpdt, Uwnunne-
Up-dwpntuhu dwjpnnnt® Uwnwnntuh pwnwehg 2 Yd hwwn-
Jwdp, huy npwtu unnighs ($nl)* dwjpninnt hnphgnuwywl
Lwjuncpjwu 300 U b Gpywjuwywu 30 yd hwinywénp:

InnGnh wnuinnunywéniepjwl YEpwptpjwp nwwnwihu hGunw-
gnunipntllbpp Ywwwndbp Gu Y. Wnynygwlth wudwu

hnnwaghwnipjwu  huunhnnunnd  punniujwé  JGennny
(LN.I'. BaxxeHuH, 1980):

Wlwlwgwu W gqwpUuwlUwgwl gnpGuh pGppwhwywgel
hpwywlwgdt t phy hwuntiwgdwl, Yupnndhihup® thpt-
nh gnpwgdw thnyGpnid:

Cunnywd hnnuinwnpwéeubpnd (2, 5, 10, 20 Yu) hwgwhw-
inhywihu pnyutinh ptpep hwdwnytb) £ «dGunpngyuwgh» Gnw-
lwynd, Ywnwndhihup® thnpéwdwngh nng ptinph onuwil
dtpnnny: Cunpwé udnpubpp inknwithnhudby BU jwpnpw-
wnnphw, npintn Yuwwnwpyty E hwwnhyh, nnunp, wpdwwnutnh,
wwiwputph W thpbph pwdwuncd: LwhWwwwnpwunwywu
wphuwwnwuphg hbinn Unudbwhu unwpwunwd® 450 °C
wwjdwuuGpnd Juwnwnyt) £ pnyubph unfupwgned: Uinwg-
Jwd Unpuhpp Bupwnyyt) £ phvhwlwl wydwl: Wjunthtunl
AAS-1 uwpgh ogunipjwdp’ wnndwwpunppghnl Utpnnny
npnaytp £ wynuéh W yuwwph wwpniuwynieyniup (neény-
rnd (O.H. ViBaHos, J1.A. NlepHep, 1974):

Upnynctupubipp W yGppneénipynitup

Uwpuntuh-AdwpnbUhu Jwjpninne hwpwyhg nwpwéplb-
nnud wakgynn pniubph unnpgbunljw (wnpdwwn, wwiwn) W
ytGnpgbunljw (hwwnhy, énnun, thpkn) opgqwlutpnud swup UG-
wmwnutph (Cu, Pb) wwpnibwyniejwl yGpwpbnjwy unwg-
Jwé wnpnyncuputnp thwuwnned B, np wlwpnouGpnud wyn
dGunhwnutph Yyninwynwdp wywydwuwynpywsé £ Jh 2wpe
gnpénultbpny, Jwulwynpwwtu' pnyubph - wnGuwywhu
Jwquny, Unpdninghwywt wnwuduwhwwinynipiniuutpny W
hwwnywuhputpny, huswytu bwle Jhpwywph wnunnunyjwént-
rJwl Jwywpnwyny:

UnynLuwy. Swup dGnwnubph wwpnibwynieintup Uwnpunntup-dwpnGuhu dwjpninne hwpwyhg inwpwédepubph wywpnd-

utpned, dg/yg*

Uwlwpnyubn

qupUwluwgwl gnptu Jupwndhy

hwwhy &énpnn  wpdwwn  hwwnhy 6énnin wpdwn wWwjwp  thpep  wpdwwn

Lunpwnrdwl Swlp
uhl:r:lhn, Gwnwnutn wUwluwgwl gnptu
3 Cu 6,0 15,4
Pb 1,6 5,6
5 Cu 59 10,5
Pb 1,8 5,1
Cu 5,2 18,7
10
Pb 1,7 4,9
Cu 5,6 14,8
20
Pb 1,3 4,2
30 Y (unnighg, dwjpninnt hn- Cu 4,6 17,4
nhanuwywl nnnntjwu 300 U) Pb 0,59 18
Cu 10 20
Ufetu
Pb 0,5 1,0

Owlnpnipnil. UGt - uwhdwlwyhl pnyjwwnnph funncpndl.
*Yuwaquyt| £ hGnhuwyutph ynnuhg:

34,0 4,0 11,6 31,7 5,2 18,2 39,2
19,0 1,1 1,6 14,6 0,68 2,6 9,2
36,6 3,6 17,0 34,1 5,1 16,7 60,0
16,9 1,3 4,4 13,4 0,76 34 9,4
38,3 3,7 18,1 37,1 515 21,0 39,7
13,4 1,6 3,2 10,6 0,82 3,7 11,3
42,9 39 12,7 30,9 4,6 25,0 36,6
14,6 1,0 3,6 11,2 0,79 2,8 10,2
36,3 34 12,6 32,0 4,3 15,0 32,1
2,6 0,34 1,0 2,3 0,45 1,2 6,3

10 20 - 50 15,0

0,5 1,0 - 0,5 1,0
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Unynruwyh ngjwiubph hwdwéwju® hGunwgnunjwé hwwn-
Jwséltpnd (2, 5, 10, 20 YJ) wynuédh wwpniuwynieniup
wplwlwgwl, qupuwuwgwl gnpEuh hwwnhyuGpnd tnw-
wnwlyb| £ 5,2-6,0 b 3,6-4,0 Ug/yg, wpunndphih wwwpuk-
pnud® 4,6-5,5 dg/yg uwhdwlutpned, Yuwwpp' hwdwuww-
wnwuhiwuwpwn 1,3-1,8, 1,0-1,6, 0,68-0,82 Ug/yq, unnLghgh
(30 yJ Gpywpnejniu, 300 U pwjuniejnitl) Ujwwndwdp
wnhuép wytGh £ 1,13-1,30, 1,06-1,18, 1,07-1,28, juwwnp®
2,20-3,05, 2,94-4,71, 1,51-1,82 wlguwu:

Wlwlwgwu b qupuwlwgwl gnpGuh hwwnhyuGpnd nu
onnuinnd wynuéh wwpnibwynipyniup gunuynud £ Ufdtu-h
uwhdwuutGpnud, Ywpundhh wywiwputpnud W thpGpnud
gbpwqwugnud £ UG- 1,02-1,10, jwwwph wwpntuw-
yncpynilp' hwdwwwunwuppwuwpwp 2,6-3,6, 2,0-3,2, 4,2-
5,6, 1,8-4,4, 1,34-1,64, 2,6-3,7 wugwu:

Uhlunou Eyninghwywt wywpdwububpnud  wékgynn  dw-
Ywpniubph wnwlbdhu opqwultpnud JGunwnubph Ynwnw-
yndu Ewywu kB Wuwbu' wplwuwgwl gnpBuh hwwinhynwd
UnnwyJwsés  wnudh  pwlwyniejntp  qupUwlwgwl
gnptuh hwdtdwwnniejwdp wytih £ 1,44-1,50, uwwphup®
1,3-1,13 wlqwd: Wlwlwgwl W qupuwlwgwl gnptlh
hwuGdwunniejwdp uwpunndhih ywiwpubpnud UGinwnutph
wwnntuwyniejnup qquihnptu ghy E:

Wjuwhuny' pnyubph  Ynnuhg  Jbunwnubph  Ywunwdp,
yUniinwynwdp W yGpwpuwphunwdu punn opquiilGph  (hwwnhy,
onnun, wwipwin, thptin) fuhun twpptp £ hugn, pun uh 2wng
hGunwagnunnnubph, wwpdwuwynnwé £ gy opquwllbph
Juunwnwé dniuyghwyny (C.A. YHaHsH, 2012, B.A. YepHrkos un
ap., 2000, H.A. YepHbix, C.H. CunopeHko, 2003, T.S. Hovsepyan,
2015): YQuwtu' dwun JGwnwnubph (Cu, Pb) wnwybjwagniju
yncinwyned hwjinbwptnyty £ wpbwlwgwl gnpGuh wpdwun-
uGpnd (34,0-429 W 13,4-19,0 dg/yg), npp énninh
hwuwhyh hwutdwwnniejwdp 3,24-2,29, 6,54-7,15 (Cu) L
3,19-3,39, 10,31-10,56 (Pb) wuqwu wybtih E:

Ubunwnutph Yninwydwl ophuwswihnieintt £ gpwgdtby
Lwl quplwlwgwlu gnptuh W Yupunindhih pnyubpned:

GqpwlwgnLpnLu

Uwpuntup-“dwpntUhu  dwjpninnt - hwpwyhg  tnwpwée-
UGpnd Wwydnn pnyubpnud (hwinhy, wwiwp) wnuéh
(Cu) W Ywwwph (Pb) wwnpnilwynieintup gbpwquwlgh) £
uinnLghshu hwdwwwwnwupuwuwpwn 1,13-1,30, 1,06-1,18,
1,07-1,28 . 2,20-3,05, 2,94-4,71, 1,51-1,82 wuquwd:

8npGuh hwwnhyuGpnud W Yuwnpunndhih wwiwpuGpnod wynuéh
wwnpniuwynepniup Uretu-h uwhdwuuGpnud E, huy Yuwwwnp
gbpwquwugnud £ pnywwnptih Unpdwl: Swun dGunwnutph

Yncinwynedp wwpnyubpnd wwydwluwynpgwé £ npwug
YELuwpwlwywl wnwuduwhwwnynieniulbpny W nyjwy
opgwllbnh Ywwnwpwd dnuyghwynd: NLunh EYyninghwwbu
wlyunnwug Upbpe unwlwint hwdwnp  wnwowpynwd  Gup
dwjnninnt hwpwyhg tnwnpwéeutpp (100-200 UJ) oguinwgnpoty
wlnwnunuydwl  Uwwwwyny, hUsgwbu Lwl  Yunwnt
wuwnwpunwgnid Yhuwpwjpwywsd gndwnpny (40-60 wn/hw)
Ywd «Uhu» Yyndwynuwinny (30-50 wn/hwi):
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Co.qep)KaHMe MeOu U CBUHLA B CENIbCKOX035IMCTBEHHbIX KynbTypax, Bo34eribiIBaeMbiX B
OKpPEeCTHOCTAX aBTOMarucrtpanum MapTyHM-Bap.quMc

C.A. YHaHsiH, A.A. CaprcsiH, . A. OraHHUcCSIH

HayyHbil ueHmp nouysosedeHusi, agpoxumuu u menuopayuu um. O. [NempocsHa, HAYA
KnroueBble cnoBa: asmomaaucmparib, CETbCKOX035UCMBEHHbIE KyrIbMmypbl, MeOb, CBUHEU, HaKomieHue

AHHOTauunA. MccrnegosaHusi NPOBOAMIUCH C LIENbIO OnpeaeneHust CTeneHn 3arpsisHeHnst TSKenbIMn MeTannamm cerb-
CKOXO3ANCTBEHHbIX KyNbTyp, BO34eNbIBAaeMbIX Ha yvacTkax BOnv3n astomaructpany MaptyHu-BapaeHuc, n nsyyeHums pac-
npegeneHns 3TMx MeTansmoB Nno opraHam pacteHuin. CornacHo nonyYeHHbIM JaHHbIM, B 3€pHaX 03UMOW 1 SPOBON MLLEHWLbI,
a Takke B KIyOHSAX KapTodensi, BblpallMBaeMbIX Ha TEPPUTOPUSIX OKONO MarnucTpanu, Coaep)KaHme Mmeau npeBbICUO KOH-
Tponb B 1,13-1,30, 1,06-1,18, 1,07-1,28 pasa, a cBuHua - B 2,20-3,05, 2,94-4,71, 1,51-1,82 pasa. MakcumansHoe Hakonsne-
HUE TSHKenbIX MeTarnoB 3acpMKCUPOBaAHO B KOPHSIX.

Copper and Lead Content in the Crops Cultivated in the Areas Adjacent to Martuni-Vardenis Highway

S.A. Hunanyan, A.A. Sargsyan, Gh.A. Hovhannisyan
H. Petrosyan Scientific Center of Soil Science, Melioration and Agrochemistry, ANAU Branch

Keywords: highway, crops, copper, lead, accumulation

Abstract. Investigations have been conducted to determine the heavy metal pollution rate of the crops grown in the
nearby areas of Martuni-Vardenis highway and to identify their distribution in the plant organs. According to the obtained
data, in the grains of winter and spring wheat and in the potato tubers cultivated in the adjacent areas of the mentioned
highway the copper content exceeded the control sample in 1.13-1.30, 1.06-1.18, 1.07-1.28 times, while the lead content
—in 2.20-3.05, 2.94-4.71, 1.51-1.82 times. The maximum heavy metal accumulation has been recorded in the roots.

Cunnulty ' 27.05.2022 pa.
Qpuipunuyty £ 13.06.2022 pa.
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CBEOEHWUA AHHOTALUMNWA

KnroueBble cnoBa: [MpoBeaeHbl nccnenoBaHMs MO BbIAENEHUO MeTodaMWU in Vitro anuKarbHbIX

KapTogersb, MepucTeM Yy pamoHMpPOBaHHbIX B ApMeHUW copToB KapTodpens JlatoHa wu
copr, HeBckuii ¢ Lenblo NonyyYeHns U3 HUX 300POBbIX pereHepaToB. PaspaboTaHbl 1
mepucTema, ONTMMU3MPOBaHblI MOAUMULMPOBAHHbIE CNOCOOLI BbipalLMBaHNst 6€3BMPYCHbIX
6e3BupyCcHbIU, pacTteHuii B Tennuuax, MNornyyYeHuss MUHWU-KNyOHeW, a M3 HUX — 300pOBOro

nurtaresibHas cpeda nocagoyHoOro MmaTtepuana kaptodens. YCTaHOBMEHO, 4TO ypO)KaVIHOCTb
n p6HTa6eJ'IbHOCTb O3[0POBMIEHHbLIX MeTogamMu in  Vitro MI/IHVI-KJ'Iy6HEI7I
ncecnegyemMmbix CoOptoB KapTodens 3HaYMTENbHO BbIWE MO CPaBHEHUIO C

HeOo340pPOBJIEHHbIM NOCAA04YHbIM MaTtepuarnom, ncnonb3dyemMbiM B pecny6n14|<e.

BBepeHue

Kaptodens (Solanum tuberosum L.), 6yayun BeretaTms-
HO Pa3MHOXaeMOW KyrbTYpOW, CKITOHEH K HaKOMMEHWIo 1
AanbHenwemMy pacnpocTpaHeHuio psga bonesHen, Bnus-
IOLLMX Ha ero ypoXKanHoCTb M KayecTBo. 340poBbIN noca-
[OOYHBI MaTepuan UrpaeT BaxHy posb B NPOWN3BOACTBE
kapTtodbens (I. Dimante, et al., 2014).

Mony4eHne 0300pOBMNEHHOrO, 6GE3BMPYCHOrO Mocaaou-
HOro martepwuana kapTodens — ogHa M3 camblX akTyanb-
HbIX MpobrnemM CenbCKOXO3SNCTBEHHOW OUOTEXHOMOMMM
(®.X. Namannos, A.H. MNMukynes, 2009). MeToa anvkansHowm
MEPUCTEMbI, OCHOBaHHbIA Ha KynbTMBMPOBaHUU cTebne-
BbIX YEPEHKOB UMM OpraHoB CTeBNeBOro NPOMCXOXAEHNS
in vitro — Hanbonee acpHeKTMBHbLIN cnocob n3dasneHns ot
BupycoB (P.I". Fapees, ®.®. 3amanuesa, 2001).

BONbLWMHCTBO pacTeHuii KapTodpens, BbipacTalolmx U3
anukanoHOW MepucTeMbl, He coaepxaT BupycoB. B ue-
NIOM, YeM MeHblle pasmep MepucTemMaTUYecKon TKaHW,

TEeM Bbllle BEPOSITHOCTb Pa3MHOXEHUSI 6e3BUPYCHbIX
pacTeHuin, 0QHaKo MpU 3TOM CKOPOCTb pOCTa U KU3He-
CrnocoBHOCTb 3KChfaHTaTa COOTBETCTBEHHO CHMXKaeTCs
(J1.H. Tpocbumewr n gp., 1990).

TexHonorvs nNpousBoACTBa O340POBMEHHOrO NMOCafo4HO-
ro marepvana kaptodens nyTem BblpallMBaHUSA B MOY-
Be pacTeHUN in Vitro MepUCTEMHOrO MPOUCXOXAEHUS W
nonyyYeHne 13 HUX O300POBMNEHHbIX MUHU-KIYOHEN B Ha-
cTosiLlee BpeMsi LUMPOKO pacnpocTpaHeHa. OgHako ans
MCMONb30BaHNA B MacCOBOM MPOU3BOACTBE ANS KaXAoro
copTa HeobxoaMMo noabupatb YCroBUs in Vitro, KOTOpble
obGecnevaT BbICOKMI NPOLIEHT ©e3BMPYCHON pereHepauun
1 MonyYeHve 0340POBIIEHHOrO NOCaA04YHOro MaTepunana B
BUAE MUHU-KIYOHEN.

MuHW-kNy6HN KapTodens o06bIMHO oOnpeaensTcs  Kak
kny6HM NOTOMCTBA, MPOM3BEAEHHble Ha PacTeHusX, Mo-
nyyeHHbix in vitro (K. Rykaczewska, 2016, P.C. Struik,
2007). TepMrH OTHOCUTCH K UX pasMepy, MOCKOMNbKY OHU
MeHbLUE, YeM OBblYHble CeEMEHHble KNyoHW. MuHn-kny6Hu
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nervye TpaHcnopTnupoBaTb U O6pa6aTblBaTb, 4YeM CaXeHupbl,
N OHN MeHee YyA3BUMbI, NO3TOMY Tpe6yIOT MeHbLLEero yxo-
0a BO Bpem4da Beretaumn.

B HacTosiLee Bpems B ApMEHMN MOMNY4MIN LLIMPOKOE pac-
NPOCTPaHEHNE M B HEKOTOPbIX Cryyasx panoHUMPOBaHbI
BBE3€HHblE 13-3a rpaHuLbl MPOAYKTUBHbIE COpTa KapTo-
dens. OgHako BBE3EHHbIN U3-3a pybexa mnocagouHbIn
MaTepuan OOblYHO ObiBaeT [O0BOSIbHO [AOPOroCTOSILLNM
(A.O. CaaksH u gp., 2013). Mpu aTOM CTOMMOCTL MMMOP-
TUPYEMbIX CEMEHHbIX KNyOHew cocTaBnsieT HambonbLLyo
yactb (~ 50-60 %) oT 06LWKMX NPOM3BOACTBEHHbIX 3aTpaT
(M.M. Refaie, 2020). inst Toro 4tobbl opraHmM3oBaTb Npo-
M3BOACTBO MECTHOroO [eLleBOro 0340pPOBMEHHOro, Oes-
BMPYCHOro NoCcafioMHOro Marepuana 3TUX COPTOB KapTo-
dens B cTpaHe, HEOOXOAMMO UMETb COOTBETCTBYIOLLYHO
MeTogornormyeckyto 6asy.

Llenbto paboTbl ObINoO u3dyyeHne npouecca nomnyyvyeHus 1
pasMHOXeHWs1 O3[40POBMEHHbIX, GE3BUPYCHBIX pacTeHui
MEPUCTEMHOIO MPOUCXOXAEHUS U3 UHAULMPOBAHHbIX
BMpycamun knybHem kaptodens panoHVMPOBAHHbIX B
pecnybnuke copToB JlatoHa m HeBckui, onTummnsaums
pasnu4HbIX YCNOBWUI UX pereHepaunuy in vitro, nonyyYeHne
M3 HUX O300POBMEHHbIX MWHW-KNYOHEN 1 CcpaBHeHue
ypoxasi nocago4yHOro Marepuana 0340pOBIEHHbIX COPTOB
C MocafjoyHbIM MaTepuanom kaptodens, TpaguuMoHHO
ncnonb3yemsiM B ApMeHUU.

MaTepuanbl n metoabl

WccneposaHvsa NpoBOAMMUCE C ParioOHMPOBaHHBLIMU B Ap-
MeHUM copTamu KapTtodens — paHHecrnenoro JlatoHa wu
cpegHecrnenoro Hesckvin. QKCNepUMEHTbI NPOBOAMIUCE B
TeyeHne Tpex BereTaumoHHbIX nepuogos (2018-2020 rr.).
M3onupoBaHve 1 nocagka anvkarnbHbIX MepucTeM OcCy-
LLEeCTBMANUCL NO O6LLenpuHATON meToauke B HaydHOM
ueHTpe arpobuotexHonorum (J1.H. Tpodumew, n ap., 1990).
MepucTeMbl OTAENSANU CTEPUNN30BAHHBIM CKanbnenem uns
NpopoCTKOB kapTodens anvHon 2.0-2.5 cm. [na crepunu-
3auuy OTAENMBLUMXCA POCTKOB MX 3aMadmBany B 1-2 %-Hom
pacTtBope runoxnoputa kansunsa 20 muHyT. OTAeneHve me-
pyCTEMbI NPOBOAMIOCH NPU 24-KPaTHOM YBENUYEHUU MOA
BOUHOKYNAPHBIM MUKPOCKONOM, OAMH 13 OKYFSPOB KOTOPOro
oTMevancsa macwrabHon pelwieTtkon. Cpasy nocne Bblae-
NleHnss MepucTemy nomMellanu B CTepuribHble Npobupkm
c arapusoBaHHon cpegon Mypacure-Ckyra ¢ gobaskamu
perynaTopoB pocTa pacTeHUn U npopalimsany B TEPMO-
perynmpyemMoM CBETOBOM MOMELLEHUN (PUTOTPOHE), rae
obecneymBanu NocTosiHHy Temnepatypy +22-24 °C, ot-
HocuTenbHY BriaxHocTb 70-75 %, ycnosusi oceelleHns
3-6 Tbic. MtoKc ¢ poTonepuogom 16 yaco. MepuctemHble
pereHepaTbl OLEHUMBaNUCb Ha BUPYCHYIO MHpeKLmio ¢ no-
MOLLbIO UMMYyHOEepMeHTHoro aHanu3a (M®PA), n 3gopo-
Bble pacTeHWs WMCMonb3oBanu AN AanbHenLWero YepeH-
KoBaHus. 13 ogHOro MeprucTeMHOro pereHepara nonydanm

5-8 uepeHkoB 1 nocne 3-4 YepeHKoBaHU BblpOCLLME pac-
TEHUS BbICAXWBanu B Tennuuy.

MpenBapuTensHO M3 NOMyYeHHbIX B NabopaTtopuu in vitro
pacTeHnin MepUCTEMHOIO MPOVCXOXAEHUSA B TEMnuue yc-
NOBUAX MOSHOW M30NAUMK BbiNy NOMyYeHbl MUHU-KNYOHU
uccrnegyembix coptoB. CTeneHb 3apaxeHus knybHewn Bu-
pycamn (PVX, PVM, PVA, PVS, PLRV, PVY ) BHOBb npo-
Bepsnu ¢ nomoubio NOA.

[MoneBble onbITbl 3aknagbiBanucb B 4 MOBTOPHOCTAX Ha
onbITHOM 6a3e B CtenaHaBaHe. Cxema nocagkn — 70 cm
x 30 cm, o6Las nnowaab AensiHku — 56 M2, y4eTHasi nno-
Wwaab — 28 m2. [NoAroToBKy MOYBbLI M YXOZ4 3@ pacTeHUsIMU
npoBOAUNM B COOTBETCTBUM C arpornpaBuiiaMm, NpuHATbI-
MU B JA@HHOW KOHKPETHOW 30HE.

Mony4eHHble CTaTUCTUYECKME AaHHbIe NOABEpPrannch KoM-
nbloTepHOM 06paboTke METOAOM AMCMEPCUOHHOMO aHanw-
3a (B.A. Jocnexos, 1985).

PesynbTaThbl 1 aHanu3

MpepBapuTensHO GbiNu NpoBeaeHbl PpaboThbl MO BbipaLLy-
BaHWIO N Pa3MHOXEHWIO O3[00POBIEHHbIX, 6E3BMPYCHbIX
pacTeHWin MEPUCTEMHOIO MPOUCXOXAEHWS, ONTUMMU3ALUA
pasnuyHbIX YCNOBUA UX pereHepaunn in vitro N nomnyde-
HUIO Yy 1UccregyemMbiX COPTOB 0340POBIEHHbIX MUHN-KIY6-
Hel. Tak, y MPOPOCLUMX HEO3A0POBIEHHbIX KIyOHEN aTux
COPTOB OTAENANNCH POCTKU, KOTOPblE AOCTUINN HEOOXO-
avmoro pasmvepa. OHY CTepunmM3oBanuncb, 1 U3 HUX Bblge-
NSANUCh anukasnbHble MEPUCTEMHbIE CETMEHTbI ANTMHON 40
300 mkM. [1ns npoBepKu pereHepupytoLlert cnocobHoCTH
MEPUCTEMHbIX 3KCMIAHTaTOB MUCMoNb3oBanu mMoanduka-
uunM nuTatensHou cpenbl Mypacure-Ckyra, coaepxallen
pasnuyHble KOHLIeHTpaLmmn perynatopos pocTa (tabn.1).

Ta6bnuua 1. BnvsHne mMoauuUMpPOBaHHbIX BapuUaHTOB
nutatensHon cpeabl Mypacure-Ckyra, co-
aepxawen pasnuyHble KOHLEHTpauum CTu-
MYJNSITOPOB pOCTa, Ha pereHepauuio Mepu-
CTEMHbIX 3KCMaHTaToB*

KnHetunH
Coprt PerynaTtopsbl pocTa,
MKr/mn 002 01 05

0.02 - K* -
JNlaTtoHa 0.1 K K K

rmb6epennuHosas "
Kucrota 0.5 K P P
0.02 - - -
HeBsckui 0.1 K K -
0.5 = K -

+ - obpasosaHue Kasnnyca
++ - pezeHepayus
*Tabnuua coctaBneHa aBTopamu.
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CornacHo Tabnuvue, Ans pereHepauum ans copta JlatoHa
H6onee bnaronpusiTHon siBnseTcs cpega Mypacure-Ckyra,
cogepxawas 0.1 mkr/mn unu 0.5 MKr/MN KUHETMHa W
0.5 mkr/mn rMb6epennMHOBOM KUCMOTLI, a Ans copTa
Heckuin — ¢ 0.02 mkr/mn 1 0.5 MKr/Mn cOOTBETCTBEHHO.

[Ons ykopeHeHuss B cpeagy pgobasnsanu 0.1  mKr/mn
WHOONMNYKCYyCcHOW kucnoTbl. C uensio nogbopa Hanbonee
ONTMMAanbHbIX PasMEepPOB MEPUCTEMHbBIX IKCMaHTaToB,
NPUBOASALWMX K MNPOAYKTUBHOMY BbIXO4y 6€3BMPYCHbIX
pacTeHui, y nccnegyemMbix COpToB Obinn BbiaeneHsl no 50
anvkanbHbIX MEPUCTEMHBIX cerMeHToB AnuvHor 80, 100, 150,
200 n 300 mkm. OHM BbipalmMBanMChb Ha BbILLEYKa3aHHOW
onTMMarnbHoW cpege B TedeHue 60 agHen, nocne 4ero
Oonpefensanocb KONMMYECTBO BbIPOCLUMX PereHepaTtoB WU
CTeNeHb NX 3apaKEHHOCTMU.

ﬂonyquHble pes3ynbTaTtbl NpeacTaBlieHbl B Tabn. 2.

Tabnuua 2. BninsHue pasmepoB MepUCTEMHbIX 3KCMaH-
TaToOB Ha BbIXO O3[OPOBIIEHHbIX in Vitro
pacTeHun kapTodens

Be3BupycHble

pereHepartbl
% o X g 2 g
Copt : < 8 ° 8=z0 £0
2 E© ] O ®
o © e O o O > g > o
o5 o g 209 g9 g2
s [T (7] = I £ = o I
mn2as =l c 2 . E o2 o 2
©c 40 VOgok R o O O
oms3s Oxaoid 0 o 3 X0 a
80 7 & 10
100 9 6 12
JlaTtoHa
150 12 8 16
200 17 10 20
300 30 6 12
80 9 7 14
. 100 10 8 16
Hesckun
150 13 10 20
200 19 12 24
300 37 9 18

*Tabnuvua coctaBneHa aBTopamu.

Kak BnaHO 13 Tabnuupbl, HaMGONbLUNIA BbIXOO pereHepaToB
Habnoaancs B cnyyae 300 MKkM MeprUcTEMATUYECKON TKa-
HW. OHaKO MO CPaBHEHWIO C KONMYECTBOM W30SIMPOBAH-
HbIX MepucTeM Haubonbluee KONMMYecTBO 6Ge3BMPYCHBLIX
pereHepaToB Mornyyanoch Npu Bbicagke MEPUCTEM pa3me-
pom B 150-200 mkm — 16-20 % ans copta JlatoHa 1 20-24 %
ansi copta HeBckuin. B pesynbTaTe BbISCHUINOCH, YTO AN
nonyyeHusi 6e3BUPYCHbIX in Vitro MUKPOPACTEHWUIA uccne-
OyeMbIX COpPTOB KapTodensi npeanoyTuTensHo pabotaTb
c mepuctemamum pasmepom 150-200 mkm. M3BecTHO, 4TO

ANsi MONyYeHns UCNOoMb3yeMbIX B NMPOU3BOACTBE in Vitro
pacTeHui, BbIpaLLEHHbIX U3 anvkanbHbIX MEPUCTEM, X He-
06xoaumo pasMHoxaTb. [Ina nsydaembix copToB J1aToHa n
HeBckuin Hamu Obinn pa3paboTaHbl 1 BHeAPEHbI 3DdEKTMB-
Hble METObl YEPEHKOBaHWSA 1 Pa3MHOXEHNS MEPUCTEMHbIX
pacTeHuii B YCINOBUSIX in Vitro, a Takke cnocobbl BbipalLm-
BaHWS 3TUX PACTEHWIN B TEMMUYHBIX YCIOBUSAX U MONyYeHUst
U3 HYX Cynep-CynepanmTHbIX MUHW-KIyOHEN.

B pnaHHOM paboTe ansi nony4eHuss HeobGxooMMOro Komu-
YyecTBa 1 kavecTBa MUHN-KNyBHen no 60 npegsapuTensHO
nomnyyeHHblX B nabopatopumn 6e3BMPYCHbIX pacTeHwun in
vitro copToB JlaToHa n HeBCkuii BbICaXXMBan1Ch B TeNnuLe
YCroBMsiX NOMHON uzonsumu. NpoBoaunack oueHka 0340-
POBMEHHOCTN,  OMOMOPMOMNOrMYECKUX  XapaKTepPUCTUK
BbIPOCLUMX PacCTEHUN, YPOXanMHOCTU W (PaKUMOHHOTO
cocTaBa Mony4YeHHbIX MUHKU-kNyBHewn (Tabn. 3).

M3 Tabnumupbl 3 BUOHO, 4TO 13 60 BbiCaXKEHHbLIX MPOOMPOYHBLIX
in vitro pacteHun copta JlatoHa nuwb 54 (okono 90 %), a
copta Hesckuin — 51 (okono 85 %) npopocnu n obpasosanu
MOrHOLIEHHbIE pacTeHus. Bblpocluve pacteHuss umenu
B cpegHem 2-3 ctebns y copta JlatoHa u 2-4 y copta
HeBckui, a nx BbicoTa gocturana 65-70 cm y copTa JlatoHa
n 50-60 cm y copTa HeBckui.

Ypoxan nony4yeHHbIX MUHWU-KNyOHew y copTta JlaToHa
cocTaBnsan B cpegHeM 6.7 knyGHS C OOHOrO pacTeHus,
a y copta Hesckun — 5.8 knybHsa. [py 3TOM He CIOXHO
3amMeTuTb, 4YTO0 Yy copTa JlaToHa Gonee 70 % ypoxas
COCTaBMnsANM MUHW-KNYOHU onTUManbHOro pasmepa (4o
50 mm), a y copta Hesckun — noutn 80 %, a cTeneHb
3apaXeHHOCTU YpOXKas MUHU-KITyOHen Obinia 04eHb HU3KOMN
—Bcero 2.9 % un 3.4 % cooTBeTCTBEHHO. [ANs fanbHenwen
paboTbl HaMK GbiNKM 0TOOPaHbI B HEOOXOAUMOM KONMYeCTBe

O3[I0POBIIEHHbIE  MUHU-KIYOHM  pPas3nuuHbIX  Opakumn.
MockonbKy He pekomeHayeTcs OueHMBaTb  ypoxan
0OEe3BMPYCHbIX U 3apaXeHHbIX BUPYCaMU  PacTeHuNn,

BbIpaLLyBaeMbIX COBMECTHO B TEMMMLE, Tak Kak AOBOSIbHO
CMOXHO COXpaHUTb M3OMALMIO U He 3apa3vnTb Tennuuy
BMpyCaMu, Mbl W3y4anu W CpaBHUBANM YpOXKanHOCTb
pacTeHU, BbIPALLEHHbIX U3 3TUX KIyOHen B HEOOMbLIOM
OTKPBITOM M M30MMPOBaHHOM rnorne. B kayecTBe nocagoyHoro
mMartepuana ucnonb3oBany MoslyYeHHble B TEMNMUYHbIX
YCMNOBUSX U3 PACTEHWN in Vitro 03[0POBIEHHBIE MUHN-KITYOHM
pasHbiX paKuuii, a B Ka4eCTBe KOHTPOSbHbIX — CEMEHHbIE
KIMyOHM Tex >Xe COpTOB, TPaAMLMOHHO WCMONb3yeMble B
pecnybnuke. Ypoxan, MoslyYeHHbI B Norie C KOHTPOSbHbIX
KryOHelr, CpaBHMBArCa C ypoxaem Cynep-CynepanuTHbIX
MUHUW-KNyOHen anametpom <10, 10-30 n 30-50 mm.

MpenBapuTENBHO OLIEHMBANMUChL HEKOTOPbIE MoKasaTenu
pocTa: CTeneHb YKOPEHEHUs!, KONNMYEeCTBO CTebNnen, BbICO-
Ta pacTteHuin (Tabn. 4). KoHTponem cnyxunu Te xe 6buo-
Mopdonornyeckme nokasaTeny pacTteHui, BbIPOCLLUX U3
KOHTPOIbHbIX CEMEHHbIX knybHeln gnametpom 20-80 mm,
TPaAULMOHHO UCMOMb3yeMbIX B pecrybnuke.
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Ta6nuua 3. Buomopdonornyeckne xapakTepUCTUKA U YPOXKaNHOCTb BbIPOCLUNX B TENNULIE in Vitro pacTeHun kaptodensa®

Copt
BuomMopdonornyeckme xapakTepUCTUKN BbIPOCLUMX B TENnULE in vitro pacTeHun
JlaToHa HeBckun
KONYECTBO BbIPOCLUNX PACTEHWUIA, LUT.
. 54 51
(% BbIpOCLUMX pacTeHun)
Beipociume pacTeHis BbICOTa, CM 65-70 50-60
Konm4yecTBo cTebnen, wr. 2-3 2-4
obuiee Kon-Bo 81 60
<10r
KOM-BO C OAHOrO pacTeHusi 1.5+£0.3 1.2£0.4
KonnuyecTBo nosy4eHHbIX Krny6GHein 30-50 obliiee Kon-8o 193 171
Mo bpakuusm, WT. KOM-BO G OZIHOTO PacTeHust 3.6+0.5 3.4+0.4
obLLee kon-Bo 86 64
>50r
KOM-BO C OHOr0 pacTeHunsi 1.6+0.2 1.5+0.3
O6lLiee KONMUECTRO KnyBHeit obliee kon-80 360 295
BCeX paKLMiA, LT, KOJ-BO C OAHOTO pacTeHust 6.7+0.3 5.8+0.4
[onsa 0300pOBNEHHbIX MUHUKIYOHEN, % 97.1 96.6

Ta6nuua 4. Briomopdonornyeckne xapakTepuUCTUKA paCTEHUI, BbIPOCLLUMX B MOSIEBbLIX YCINOBUSAX U3 HEO340POBIIEHHBIX U
03[,0POBIEHHBIX KITyOHEen kapTodensa pasnuMyHoro anameTpa*

KonuyecTBoO BbiCaX€HHbIX

Bupg nocagoyHoro

Kny6Hen no cppakymsam

Bbipoclume pacteHus

Copt maTepuana dpakums, KONun4ecTBoO, KONMYeCTBO, BbICOTA, KOJNIMYECTBO CTEGNEN,

MM wT. wT. cMm wT.
<10 40 30 40-50 1-3
O3pgopoBneHHble 10-30 40 39 50-60 2-4

Kny6HM
NatoHa 30-50 40 40 5570 2
HeosnopoBneHHble 20-80 40 33 25-60 1-3

Kny6Hu
<10 40 29 45-55 2-3
O3pgopoBneHHble 10-30 40 39 55-65 2-4

. Kny6HM
Hesckuii 30-50 40 40 60-75 3-4
HeosnopoBneHHble 20-80 40 32 30-60 1-3

Kny6HM

*Tabnuupbl cocTaBneHbl aBTopamu.

Mony4yeHHble AaHHble MNOKasblBalOT, YTO HE BCE KOHT-
ponbHble KMyOHM W 0300pPOBMEHHbIE KNyOHM Mamnoro
OnameTpa npopocnm u 6binmM cnocobHbl obpa3oBbiBaTh
pacteHus. Hanpumep, 13 40 BbiCaKEHHbIX KOHTPOJbHbLIX
knybHen copta JlaToHa npopocnu Tonbko 33 (OKomo
83 %), a n3 40 BbICaXXEHHbIX 03[0POBIEHHbIX KNyOHewn
avnameTtpom <10 mm — Bcero 30 (okono 75 %) pacteHui.
B 10 xe BpeMs 13 40 0300pOBEHHbIX KIYOHEN pasmepom
10-30 mm npopocnu 39 (okono 97.5 %). Hanbonee Bbicokas
BCXOXeCTb Habniwopaetcs y O3[40POBMEHHbIX KIyOHeln
pasmepoM 30-50 mm (100 %). Y copTa HeBckui BCxoxecTb
03[0pOBIEHHbIX kKNybHen auameTpom <10 MM cocTaBnsieT
Bcero 72.5 %, a y koHTponbHbix — 82.0 %. BcxoxecTb

e 03[0pOBMEHHbIX KryOHen 6onee KpymHbIX pa3mepoB
Obina o4eHb BbICOKOW Kak y knybHen pasamepom 10-30 mm,
Tak 1y knybHen pasamepom 30-50 mm n coctaengana 100 %.
AHanornyHas kapTvHa HabniogaeTcs Takke Mo BbICOTE U
KonunyecTBy cTebnemn y BbIPOCLUMX pacTeHun. PacteHus,
BbIPOCLUME W3 KOHTPOSbHbIX KMYyOHEN W 0340pPOBMEHHbIX
knybHen wmenkown dpakummn, ycTynanu npopocwvM w3
MUHU-KNYOHEN  MPWHATOrO  ONTUMAanbLHOro  AvameTpa
10-50 mm. Bo Bpems BereTaumm oHn gatoT 6ornee KopoTkme
pacTeHuUsi C MEHbLUNM KONMYeCTBOM CTebnen.

I'IonyquHble OaHHble TakXKe NoKa3bIiBatoT, YTO pa3Mep Bbl-
CaXXeHHbIX 0300pPOBNEHHbIX OMbITHbIX MI/IHI/I—KJ'Iy6Hel7I OKa-
3bIBaET ONpefeneHHoe BN1sHME Ha ypoxan (Tabn. 5).
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Ta6bnuua 5. YpoxaHOCTb 0340POBIEHHBIX MUHU-KITYOHEW pa3nuyHbIX ppakumii U1 HEO340POBMNEHHbIX KyOHen nccne-
OyeMblX COPTOB KapToderns B NONeBbIX YCNOBUsX*

Konuuecrso KonuyecTBo nony4eHHbIX Kny6Heln no dpakumnsam
BbICaXXEHHbIX KIyOHewn v wr Y paku > Bcero kny6Hew,
Bug no dopakuusam, wWrT. : LUT.
Copt nocago4yHoro <10r 20-80r >80r CPeHH?e KOI-BO
kny6Hen ¢ ogHOro
matepuana
dpakums,  kon-Bo, obLee kon-Bo pacTeHus,
cm LT, KOM-BO C OQHOTO wr.
pacTeHus
<10 mo | —mE— | i 2 220
2.2+0.2 2.810.4 0.5+0.1 5.5+0.3
03/10POBIIEHHbIE 10-30 40 92 116 52 260
Ky 6HM 2.3+0.3 2.9:0.4 1.30.2 6.5:0.3
INlaTtoHa
56 156 88 300
30-50 40 Y
1.440.3 3.9+0.5 2.2+0.3 7.5x0.4
HEO3[0POBIIEHHbIE 20-80 40 36 136 29 201
Kny6HM 0.940.3 3.4+0.4 0.7+0.3 5.0+0.4
<10 40 78 122 22 222
2.0+0.2 3.1104 0.6+0.3 5.6+0.3
03[10POBMEHHbIE 10-30 40 90 140 44 274
Kry6HM 2.2+0.2 3.5+0.3 1.1£0.2 6.910.3
Hesckun
30-50 61 158 78 297
- 15402 3.90.4 2.0£03 74103
HEO3[]0POBIEHHbIE 30 132 47 203
KnyGHI AED 40 0805 33104 12:03 52104

*Tabnuua coctaBneHa aBTopamu.

Tak, y copTa JlaToHa Hanbonee ypoxawHbIMM OKa3anucb
MUWHUK-KIY6HK onTumMarnsHoro anametpa (30-50 mMm), KoTo-
pble faBanu B cpegHeM 7.5 knyGHSA C OOHOro pacTeHus,
TOoraa Kak MUHU-kNyOHu gunameTtpom < 10 MM gaBanu C
ofHoro pacteHus Bcero 5.5 kny6Hs, a ypoxaw ¢ 0gHOro
pacTeHus n3 MUHN-knybHen auameTtpom 10-30 MM cocTas-
nsn 6.5 knybHs. B To ke BpeMsi KOHTPOIbHbIE HEO340POB-
NeHHble KNyOHW faBany ¢ OAHOrO pacTeHUss HaMMeHbLLee
Konu4yecTBo knybHew — Bcero 5.0 knybHa Ha pacTeHue.
Takasi xe kapTuHa Habntoganack y copta HeBckuii: MUHK-
kny6Hn gnameTpom 30-50 MM faBanu B cpefHem 7.4 kny6-
Hsl Ha pacTeHue, MUHW-KNYyOHU anametpom 10-30 MM —
6.9 knybHsa, a MUHW-kNY6HU auameTpom <10 mm — 5.6
knybHs. N B cnyvae ¢ copToM HeBCKMI HaMMeHbLLEee Ko-
nnyecTBO KNybHen AaBany KOHTPOrbHbIE, HEO340POBIIEH-
Hble Kny6Hu — 5.2 Ha pacTeHue.

Kak BngHo u3 tabn. 4, paamep MUHU-KIyOHEN okasbiBaeT
Takke CyLleCTBEHHOe BMUsSHWE Ha (OpaKUMOHHbIA COCTaB
nony4eHHoro ypoxasi. Hanpumep, ecnu y copta JlatoHa
Tonbko 60 % obLiero ypoxasi, Nofy4eHHOro u3 0340poB-
JNIEHHOrO NOCEBHOrO Matepuana gunameTpom <10 MM, CooT-
BETCTBYET MacCe CTaHAAPTHbIX CEMEHHbIX MUHU-KITyOHe

>20 r, y MuHun-knybHen anametpom 10-30 mm — 64 %, TO Yy
03[10POBIEHHbIX MUHW-KNYOHE onTUManbHOro guameTpa
30-50 mm aTOT nokasatenb coctasnan 6onee 80 %. He-
CMOTPS Ha TO YTO ypoXal, MOMyYEHHbIA Y KOHTPOMbHbIX,
He0340POBMEHHBIX KNyOHeN, Bbln ropasgo HUXe, Yem y 03-
[AOPOBMEHHbIX MUHU-KNYyBHel, 6onee 80 % aToro ypoxas
cocTaBnsanu knybHu maccon >20 r.

CooTBeTCTByOLas 3aBMCUMOCTb ypoxas OT pasmepa Mu-
Hu-knyOHen Habnoganacb n y copta Hesckuii. Kak 1 B
cnyyae c coptom JlaToHa, y copta HeBckuin Hanbornee Bbi-
COKMIA ypoxkal Obin Nofy4YeH y 0340POBMEHHBIX MUHU-KITY6-
Hen anameTtpom 30-50 mm, rae okono 80 % coctaBnsanu
knybHu maccon 6onee 20 r. Ypoxal xe Heo3qopOBMeH-
HbIX KNyOHel BHOBb OKasarcsi JOBOSIbHO HU3KMM, OOHaKO
npu aTtoM 6onee 80 % MONy4YEHHOrO ypoxasi CoCTaBnsAnm
KnyoHu >20 r.

MpoBeaeHHbIN IKOHOMUYECKUIA aHanmM3 MoslyYeHHbIX AaH-
HbIX MoKasan Takke, YTO €Cnv NOCafouvHbIA MmaTepwuarn
KapTodens, ucrnonb3yembli B pecnybnuke, OO0BOMbHO
poporon (=400-500 apmsHckux apam (AMD) /kr), a ero
peHTabenbHocTb cocTaBnsana 207.5 % y copta JlaToHa u
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208.5 % y copta Hesckuii, To cebecTonMoCTb MUHU-KIY6-
Hel cocTtaBnsna Bcero ~200-250 AMD/kr, a peHTabenb-
HocTb — 270.5 % 1 263.5 % cOOTBETCTBEHHO.

TpaauunoHHbIE METOAbl MPOU3BOACTBA CEMEHHOrO Kap-
Tobensa BKMOYAKT KrOHaNbHOE pas3MHOXEHWe MyTem
cbopa ypoxas M MOBTOPHOW Mocagku KNyoOHew B none.
OpHako 37O OYeHb MeArneHHble U TPydoeMKue MeToAbl,
KOTOpble TpebylT MHOro BPEMEHW W 4acTo NpuBOOAT
K 3apaxeHuo BUpycamu, BPeauTEnsamMm u GOonesHsMu
(M.J. Sadawarti, et al., 2017). KoadpdmumeHT pasmHOxe-
HMS Npy 3TOM cnocobe BbipalLMBaHNS HU3KUA U COCTaBIsA-
eT 1:4-6 (oavH kny6eHb aaet oT 4 go 6 knybHen). Vicnonb-
30BaHVe MeToAa in vitro NpyBOAWT K 3NMMMHALMN BUPYCOB
(kynbTypa MepucTeMbl) U1 MaCCOBOMY Pa3MHOXEHMIO KO-
HOB (MMKpPOpa3MHOXeHUe) 1 gBnseTcs Hambonee n3BecT-
HbIM COBPEMEHHBbIM CMOcob0OM, MpUMEHSEMbIM B ceme-
HoBoacTBe kapTocbensa (Chuntale, 2018), npu koTopom
koahpurumeHT pasmHoxeHnsa gocturaet 1:8-9. MokasaHo
TaKke, YTO UCMOMb30BaHNE 300POBbLIX MUHU-KITYOHEN Kap-
Todbens in vitro MOXeT NPUBECTM K MOBbILLEHMIO YPOXaHO-
CTV 1 peHTabenbHoCTM He MeHee Yem Ha 30 % (A. Nistor, et
al., 2011). Mony4eHHble HaMK pe3ynbTaTbl NOMHOCTBIO CO-
rnacytoTcs ¢ 3TuMun AaHHbIMUM. OHWM NOATBEPXKAAKT Takke
npegnorioXeHne, 4YTo macca MUHU-KIyOHen kapTodens
MOXET BNUATbL Ha Nornesble noka3atenu. bbino BbiSBMNEHO,
YTO pasmMep NOCaXEHHbIX MUHUKITYOHE MOXET OKasbiBaTb
CYLLECTBEHHOE BNMSHME Ha WX MPOAYKTUBHOCTb B Mone
(P.C. Struik, 2007). Pasmep MuHu-knybHeln sBnseTcsa oa-
H/M M3 OCHOBHbIX acrekToB, Onpefenstowmnx KavyecTBO
ypoxas (l. Dimante, et al., 2014). Hamu nogTBepxaeHo n
npeanoroXeHne, YTo MarneHbKkMe pasmepom MUHU-KIYBHM
nokasbIBaloT MIOXMe nokasaTenu nocrne nocagku B norne,
a TaKke umeloT GonbLUy0 NOTEPK Beca Mo CPaBHEHUIO C
KPYMHBIMW KNYOHAMU NPy XpaHeHNW.

Takum 06pa3oM, U3 MosyyYeHHbIX AaHHbIX MOXHO 3aKIlo-
4YNTb, YTO WCMONb30BaHWE MUHU-KNYGHEN KapTodhens
MOXeT MPUBECTU K MOBLILEHUID YPOXAWHOCTU U peHTa-
6enbHOCTU, YTO NO3BONSET 3adUKCMPOBATL BbICOKYIO 3th-
heKTMBHOCTb Mony4eHus Gornee AeLIEBOro CTaHA4apTHOMO
nocagoYHoro maTepuana kaptodens U3 0340POBMEHHbIX
MUWHW-KNYOHEN.

3akn4yeHue

lMpoBeaeHbl UccnefoBaHUs MO ONTUMM3ALIMK BblAeneHns
N KynbTUBUPOBAHUS anunkanbHbIX MEPUCTEM, a Takke pe-
reHepauuy 0340POBIEHHBIX i1 Vitro pacTeHuin kapTodens
y copToB JlatoHa n HeBckuit. [NonyyeHHble JaHHbIE NOKa-
3anu, 4To AN NoryYeHus 03[40POBIEHHOTO CEMEHHOro
maTtepuana y nuccnegyembix COptoB Hanbonee onTrmMarnbs-
HbIMW SIBNSIOTCA U30MMPOBaHHbIE MEPUCTEMbl PasmepoM
B 150-200 MKM 1 pereHepauuOHHas nuTaTenbHasi cpeaa
Mypacure-Ckyra, cogepxawas 0.1 MKr/MA KUHETUHa K

0.5 mkr/mn rmbbepennuHa gnsa copta JlatoHa n 0.02 mkr/mn
knHeTtuHa n 0.5 mkr/mn rmbbepennuHa gns copta HeBckuia.
BeisiBneHa Takke 6onee BbiCOKas ypoxXamHOCTb U peHTa-
6enbHOCTb MUHU-KNYOHEW, NOMyYeHHbIX U3 030POBIIEH-
HbIX PaCTEHUN in vifro, N0 CPABHEHUIO C YPOXANHOCTLIO U
peHTabenbHOCTbI0 HEO300POBMNEHHBLIX CEMEHHBIX KIyOHeln
nccregyemMbix COPTOB KapTodernsi.
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In Vitro tnwuwyny wnnnpwgywéd Jupumndhih dhuhwywiwpubph unwgnd b wpnynibwyGunncpjwl
guwhwuwnd

W.2. Uwhwljwl, Q.3. Ukgwl, W.C. UL hpjwl, W.3. Pwpubnjwl
3UU3 UgpnyGLuwwnEhulininghwyh ghunwlwl YEUwnpnu

Pwlwih pwnbp® ywnwnndhy, unpun, Utphupbd, Yhpniuwqtnd, ullnuwihl dhgwdwgn

Udthnthwaqhp: Ywwwndbp BU in vitro Jdspnnubph Yhpwndwdp Iwjwunwunid 2ppwlwgwd wpunindhth Lwwnn-
Uw nt Lluyh unpnbph ququpwiht UGphuptdutnh wugwwndwlu W nphwughg wnnng ntgbUGpwwnutnh unwgdwl hGnw-
gnunteniluttn: UVwyytb, b owywnhdwiwgyb) Gu gEpdwnlwihu wwjdwuubpnid yhpniuwgbnd pnyubph wekgdwt, huswbu
dhUhwwiwnutnph, wjuwtu £ npwughg Yuwpunindhih wnnng inuywljnieh unwgdwl unnhdhlywgywé dbpnnutp: Ipduwynpybi
E, np Ywpwnndhih neuntduwuhpywd unpinbph' in vitro Gnwliwyny wnnneswgywd UhUhwwiwnpubph pGppwinynipintil ne
2whnipwpbpnLeintup hwupwwtnnentund ogunwgnpéynn swnnnowgywé nbywlnieh hwdtdwwnnipjwdp qquihnptu
pwpép Gu:

Production of Healthy Potato Minitubers In Vitro and their Efficiency Assessment

A.J. Sahakyan, G.H. Melyan, A.Sh. Melikyan, A.H. Barseghyan
Scientific Center of Agrobiotechnolgy, ANAU branch

Keywords: potato, variety, meristem, virus-free, nutrient medium

Abstract. Experimental studies were carried out using in vitro methods to isolate the apical meristems of the Latona
and Nevsky potato varieties regionalized in Armenia and to regenerate healthy plants therefrom. Modified methods of
growing virus-free plants and producing minitubers in greenhouse conditions and then those of producing healthy potato
seed material therefrom have been developed and optimized. It has been justified that the yield and profitability of the
in vitro healthy minitubers of the studied potato varieties are much higher than the uncured potato planting material used
in Armenia.

lMpuHsaTa: 12.04.2022 r.
PepaktupoaHa: 30.05.2022 r.
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Jwywuwnwlh wqquyhl wenwnpuwihl hwdwuwnpwl
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Pwlwih pwntp'
hwwwywuELh uwniyan,
wnllywlyntye,

wyqnt ufubdw,
hnnuwtyjinnp,

vbdwl dwlibntu

uvenouarr

Swjwuwnwuh  (GRuwihu - wnnwpnwdnigjwl gnnned” Shpwyh Jwpgh Awypw
hwdwjupnid wnwght wuqwd hhdudt, £ Juwnyun hwwwiwuBune wnwnpptp
unpuntph wygh: UpryntbwydGun wé wywhnyGine bywnwyny inuyndp Yunwny b
E pwnwpwhU-puwhu - Gnwbwyny® hwwny  wwwnpwundwsd  opqulwywl
hnnwhuwnunipnh  Yhpwndwdp:  Suydwl  inGhuuninghwu  Bwyyt, £ puwn
hwdwphuwphwjhUu hGwnwgnunienlultph W thnpah:

33 |GnUwjhu wwnnwpnwénipjwl  gninnd Duke, Legacy gpuwnhdwgyniu
unpintph wigne hhdunwdp Unpwpwpneeinu £, Ywpnn £ Uwywunbp Yuwneun

hwwwwutunt

wnuywpyutph  puniwjudwup, huswtu Uwle  2-pn wwpned

pGppwwnyntejwl wugutint Qunphhy wwwhndb) wpwa GYwdwnwpbpnieniu:

Lwhiwpwl

Swjwuwnwund [GrUwihU ywnnwpnwdnipjwl qunpgwgdwl
hwdwp Ywpwnpynwd £ Unp nGuwyutGph, unpintph wygne
wnuydwl, hGnwgqw pulwdeh W wyniejwu Unpuwnpwpw-
ywu wnGhiuninghwutpny  wpuwnpniejwlu  Yugquwybn-
wnudp, hugp pwpdpnpwy nt wnwwn ptpegh, Jhwdwdwlwy
pwnén Gywdwnwptpniejwu Gpwphupe t:

33 [GrUwjhUu wwnnwpnwéniejwU gninnud hhduybp £ hwww-
LwutUh uuwntjun inGuwyh gpnunnwnhdwgynct unpuintnh wigh
U ywquwytpwyt, wpnyntbwyGun wpunwnpnieniu:

FwwwiwubUh wwnwnp (Vaccinium uliginosum L.) ywwn-
Jwunwd £ hwwwiwuwaqghubph punwupeh (Vacciniaceae
L.) hwwwjwutuh (Vaccinium L.) gbnhUu (Www.upov.int,
E.N. UnGthwujwu, 2021):

Cuwnn  nuuntdbuwuppnieinllubpp’ Juwnygun - hwwwjwutlnc
unpuntbpp thwprwdnptU wéanwd W wnwwn pbpe GU wwhu Uh-

Unphquiht utnigdw ntwgentd, hnnh rrywihu Uhgwdwiph
wwdwuutpnd (www.edaplus.info, www.anddesigno.com):

REnwgnunintejwl Lwywwnwyny nuyntdubpu hpwywuwagyby
GEU pwnwpwjhU-plwihl Gnwlwyny, hwwnnly' prywht L
onpqwlwywl hnnwhuwnunipnnwd: Wgnt hhduwnpdwu hw-
dwp punpybp U hwwwwutuh Juwnywun wnbuwyh gnunw-
nhdwgyntu unpwintnp:

3hdp punniuGiny Jh 2wpp nuncduwuhpnie)nibiun’ Yw-
nplenpdb) £ bwle tnuydwl hnnwpuwnUunipnh phndhynphqu-
JhU* wppniuynLywp Jhynphquihu uuyny (Glomus iranicum
var. tenuihpharum (AMF)) ulngdwl wwwhnynidp
(G. Roccuzzo et al., 2021):

Qhunwwnunwnpwywl  hGunwgnunienltultpp unwp-
ytp 6u WUL Uhswgquiht qupqugdwl gnpdwlwintejwl
(UWUL U2qQ) ynnuhg dhuwluwydnpynn b Ugpnphqubuh ht-
tnwgnunntejntlltph W Ypenipjwl dhpwaagwihl yguwnpnu
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hhduwnpwuh (ICARE) Ynnuhg hpwywuwgynn Lnpwpwpw-
Jwu gjnnwwnuntuntejwl JEpwwwnpwundwl W nwuntg-
Jwl dwdpwn (UGN REUP) Spwanph wewlygniejwdp:

Pnjwlnwyncpintlp Jhdhwju htnhuwyutphuu £ W wwp-
wnwnhn ¢E, np wpunwhwjnh WUL U24Q jud UUL junww-
npnijwl inGuwytGunutpp:

Ujnrep b UGennubkpp

Ujgh hhduGint hwdwp hnnwwnwpwédpp quwhwnbineg W
puwnpting hGnn Ywaquyt) £ hnnwjhu pwnwnbg, nph ypw
Uadt GU Ywpehiwiht nnngUwl hwdwwnap, 2wnetnp,
wnuydwl wnbntpp: Lwpwnbquagpnudp Ywwwnpytbp £ pun
wwnwpniénientund punncudwé dbennhywih (WM. luw-
swunnjwl, 2002, Q.U. Qupphtywl, 2016, &.U. Uwlpennu-
jwu W nLphy., 2014):

3hduynn wjghtu enywéd wnulwpy £ 100 *? dwytpbuny, pw-
nwyncup nupdwgddwdp, hwpwywiht W hwpwdwnlGywu
ynnuuwnpniejwl: Ldwu nhpeh, wh W swhtph hnnuywnnp-
uGpnud pwdhutnph wpwagnieintup hwdbdwwnwpwp bjwaned £
30, pnyutbph npwluwhpwgdwl huntuuhynieniup’ 30 %-ny:

36l hwwwiwuBuh Juwnywn nGuwyp (nLuwubp £, wjune-
wdtlwjupy ybgbnwghwih uygpned® dhtgle swnynidp, Yuw-
wnwnyb| £ gwugny unyGpwnyneu:

Lwuh np wnwlg JGnniubph wuhuwp E sgwhwynp pwlw-
ynrejwdp pbpe wwwhnytl, wjgnd wnbnwnnytb £ JGy Jtn-
JuwihGprwy (www.edaplus.info, A.B. Epmonerko u ap., 2020):

Suyuwl hwdwp punpdtbp £ Ywwnyn hwwwiwutune Gp-
ynL wwpptp® Duke, Legacy unpinbph Gplwdjw, Jwepw-
unpw, hwywuwnwagpywé inuywujnee: Suynidp Yuwwnwnyty £
2022 pE. Jwjhuh wnwghU wnwulopjwynid. jnLpwpwlgnup
unpwnhg puinpyt] W wnuyyt £ 10-wywu pneth: 100 U? nw-
pwépp hwdwpbint bwywwwyny hwenpn twnh nuydwl
w2huwinwuputnp Yowpnituwyytu:

Duke unpuinp unwgytp £ UUL-nd: Spunwnhdwgyniu E:
fdthtpu wdnip BU, ng 2w pwpaép' 1,3-1,8 U, Julgniu:
Munnnutpp Jwnwuhgwhwu Gu, wdnip, funpnp (2,5 q),
nLUGU pwg Ywuwniwn gnyu, hwdtn GU hwnywwtu uwnt-
gnud wugutnig hGwnn: Rppwhwywel wpnnituwytunne-
jwdp ywwnwnpynud £ UGuwupyuwywl Gnwlwyny:

Legacy unpinp 1998 . unwgyt) £ WUL-h hjntuhuwihu
2npwililnnid: Spunwnhdwgyniu £, pGppwwnne b Jhownt-
owhwu: EthGpp fupn U 2 U pwpépniejwdp, 6nintpp
wuncp, SwupwpbnUujwé wwninutpny, Ywugniu: Mwnnin-
utpp hwuntuwunwd GU ognunnuhl, UhghUu UGénipjwu Gu
(2 q), ogtnwgnpéynid GU pwpd W YyGpwdpwyywé yhdwynid
(lO.A. Abuesa, J1.I". PsizaHoBa, 2018, www.upov.int):

Suydwl hwdwnp Uwhwwwwnpwuwndt, b 30-40 ud fun-
npnijwdp, 40-50 ud wnpwdwagdny qutwéle thnutp: 3nt-
nwepwugnip thnu thfuptgytb) £, yEyntuwgyt) ule wnihkph-
lEUwjhu pwnwlueny W gyt hnnwhuwnrunipnny® tnwpwéeh
ultwhnn, dwupwfuhg, prywht ninpd (pH=4), YEuuwhnt-
dnwu (J)ncpwpwlgnipp Unin 1-2 Yg hwpynd), 10 g 66dph
n&nhu thn2h, 0,5 Yg unénL wubnuuwwntpllutn: Yepghuutnu
ptndG GBU Chpwyh dwpgh Pwypw hwdwjupnd quuynn
Upwuwnph undnL wuwnwnUbphg: Innwhuwnunipnp ulnwg-
J6l £ wppniuyniywn dhynphquihli uuyh - uynputipny’
150-200 U/enith swhwpwuwyny, 10-15 ud punpniejwdp:
(www.landdesigno.com):

Suyhubpu wnwwnnptu onyb GU: InnwhuwnuniLpnh ErrRYw)-
Untpjwl  wwwhnddwu hwdwnp (pH=4,5-5,0) wnuyncdhg
hGunn Gpynt wpwpep UGy wugwd opybp GU §6Upwenny
(10 L gnhU” 20 q):

Pwynw hwdwjuph ultwhnnp phdhwywl wuwihgh E GU-

rwnyyti Ywghahuh, Ytinwih, Synphuh, Uwyhunyh dtenn-
utpny (B.A. froamHa u ap., 1987):

Upmyniupubipp W yGppnudnpyniup

Ywuwnywun hwww|wutunt ywnnnubnp ywpniuwyned BU pwig-
Jwrehy yhwnwdhuutGp, wuwnnghwl, wy gnluwlnietn, nne-
nwdwpu hwlpwhu Jwlgwl, hwywopuhnhgutp, unwdng-
uwwnhpwjhU, upnwunpwiht hwdwywnpgtnph, nGunnnipjwl
hwdwp ogunnwywn $hinnghdhwywu Uncetp: Ynpwnyned Gu
hwwnlywwtu pnppnpwihu W pwngytnwihu hhjwunnigjnluut-
nh nGwenud (d.3. Ywpnwjwl W niphp., 2015):

LoJwé wpdbpwynp hwnwuhpubpp hwpyh wnuting® Sh-
nwyh Jdwnpgh Pwypw hwdwjupnid hhdudt) £ yuwniun hw-
wwiwutunL tnwppGp unpunGph wjgh:

UjgnL hhdunwdhg wnwye Ywuwnwpytbp £ hnnh phdhwywlu
wlwihq:

Unynruwy 1. 3nnh phdvhwywl wuwihgh wpnjntugltnp, dg/100 g*

8nLgwilihutp N-NH 4+ N-NO--
Muwpnuwynientup Udnipnid 0,68 7,48
UUhpwdtpun swhwpwlwyp 6 17

*Ywquyty E hEnhuwyutph Ynndhag:

30
60

P)Os K20 Mgﬂ Ca” EC PH
240 208 64 1,02 7,62
400 280 245 0,6-1,2 5,8-6,5
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Ungnruwy 2. Ujgnt hhdudwu hwdwp wuhpwdtun nuyw-
unih hwaywnyp*
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3. 2§ 5. 25835 335 %3
5% B2 °o% 52 €2 Az
Swwwiwublh
Gwwnuwn 2,25 4444 100 44 7 51

*Yuquuty £ htnhuwlutnh Ynndhg:

Cuwn wryntuwy 1-h tnnyuubpp’ hnnh rGwyghwu hhuuw-
Jhu E, hugh hGinlwupny Mn, Fe, Zn, B, P, Ca, Cu ndjwn
GU jnLpwgynid: Ypwtg wwlwup pwgdnid £ inBpliwghu
uuntgdwl  Jhgngny: Uwypnunwnppbph  wywpniuwyniejwlu
wnbGuwuyntuhg hnnwudnipp Jhght wwwhnyywé E, nLuinp
hnnh LUwhwwwwnpwunwywu wuwwnwupltnh dwdwuwy
YGuuwhnedniup dny ubpdnudynd £ Uwpuwwnbujwéd ww-
npwnuwuncetph 40 %-p:

Unjnuwy 2-nud UepYujwgywéd £ hwwwwuBune  unpinbph
uldwl Jwytntup, dhgawpwihu W Jhgpniuwihl tinwnwiénLps-
Jncltpp: YbpghUltnu hwywuwpwswh BU* 1,5 U, inuydwit dup’
pwnwyntuh: 100 U? hwpyny wuyyty £ 44 wpdwwnwywy: Cun
wwhnruwnwjhu $nunh* punhwunip hupywnynd £51 wnlyh:

Wignt thnpnunhg (Legacy) W thnpninynn (Duke) unpuintph
wwntnuEpp hwuntuwunwd 6U Jhlungu dwdyBunnud: Sw-
nhyutnh wy thnaninnd wwwhnyBine hwdwp wuhpwdtwn
E wnuyt| 5-hg ng wytih unpuintn:

Wjgh hhdutGihu hwyyh £ wnudb, np wwwhnyyh Jbnniut-

nh wpmyniwydtn erhgeh Gpiwnnieiniup, wjuhlel® Uty
unpinh  qpwnbgpwé  nwnpwénientlp  sgbpwqwugh 50

Jdbwnpp: Pwgh win® wuhpwdtun £ Yhpwneb, Jwepwunpun
wnuywujnie, hwpyh wnut] hnnwyhdwjwywu wwjdwuuGpp,
unpuintph wwhwugutpp W pGpeh Uwywwwywihu oguwgnp-
6nudp (9.U. QuipphGywu, 2016):

Unyntuwy 3-h hwdwédwju® Uwhuwgdynn tnwnwédnLpnluntd
UwhuwwnBuynd E pun unpinBph byt 36 W 15 wnuyh:

Lywn 1-nud UEpYuywgywé wygnr upubdwjnid Uepwnywé t
7 pwng. Duke thnpnindnn unpuinp Ywuqunid £ 5 pwpe, Legacy
thnaninhg unpunp® 2 2wne, Uty 2wpend wuyhltiph ehyp’
7 rentth: dwunwgh nuyyt| £ 3 pwnge:

U 1:200 R
Wgh'100 u?

Unung - gijuwynp Gwlwuwwph® 4 J

== w=» nnqUwl gwlg
154

1 Unpwnbpp hnnwyunpned

e Duke
5 wipg (thnznnynn)

Unuing - Legacy

2 wipg (thnznwnhg)

L. 1. UjgnL upubdwu (Juquyly E hEnphuwlu&nh Ynnuhg):

2022 pywlwuhu 100 v wjgned pun unpunbph wnnuyyt £ 10-
wywu pnith’ WUkl tnwph punwiuGnt bywnwyny Y. 2):

Rwpqwnyb] E bwl wnuyywéd wpdwnwywubph Yugnnw-
ywunipntup: Cunn hwpdwndwl' Duke unpinh nuyywd
10-wywu pnyutphg sh YwtGy 1, huy Legacy unpunh
10-wywl pnijutphg' 3 wpdwwnwywy Ly. 3):

UnpunwihU puntpwaptph hwdwawju®* updwd unpinbpp pbipp
GU wnwihu 2-3-pn twpnid: Swnyuwu hhdwu Yypw huwpw-
ynp £ tntiL npn2GL, np wju tiwiph uwwuybihe pipph pwlw-
Untintlp hg Ythuh, pwlih np pnyutinp winp £ étne ptiptu
hwpdwnpynnwywuntpjnLu:

UnynLuwy 3. Wjgned unpinbph gpwntgnwé tnwpwéniejntup®

2pwnbtgpwé nwpwénipinLtup

Unpwntbp
% u?
Duke 71,4 71,4 3173
Legacy 28,6 28,6 1271
CunwuJtup 100 100 4444

*Ywquyt E hEnhuwyutph Ynndhg:

MwhwUgynn wbyhutiph phup, hwwn

1 hw-h hupyny Uwhiwgdynn nmwpwénipntuncd” pun wwhniunwhu $nunh

36
15
51
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LY. 2. 3nnh bwhiwwwwnpwuwnndp b tnbywlynieh nuynedp:

L. 3. Suydwé pniju:

GqpwywgnLpjnLu
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Mocapka capa rony6ukun coptoB Duke v Legacy B ycnoBusix o6wmHbl BaBpa LLnpakckon o6nactu

0.C. CymbynsH, A.H. MacnapsH, I'.C. MabpuensH

HauyuoHanbHbIlU agpapHbIl yHUsepcumem ApmeHuu
KnroueBble cnoBa: 2osybuka, nocadoyHblli Mamepuar, cxema cada, 3eMeribHbIU y4acmok, naowadb numaHusi

AHHOTauwua. B BbicokoropHon 3oHe nnogosoacTBa ApmeHuu, B o6wwmHe Baspa LUupakckon obnactu, Bnepsble Obin
3anoxeH cag pasHbix COpToB ronyoukn. [ins obecneveHns apekTMBHOrO pocTa pacTeHuin NocaaKy NPou3BOAMITN APYCHbBIM
CnocoboM, NCronb3ys crneuyanbHO NPUrOTOBEHHYHO OPraHNYECKyo MOYBOCMECH. TexHOMNorMsa nocagku beina paspaboraHa
B COOTBETCTBUM C MUPOBBLIMW UCCIIEA0BaHNSMU 1 OMbITOM.

CospaHue cafa xonofdoctorikux coptoB Duke, Legacy B ropHO 30He nnogoBoacTea PA siBNsieTcs MHHOBaLMEN, koTopast
MOXeT CrnocobCTBOBaTL PACLUMPEHUIO HAacaXaeHWn ronyouku, a Takke, Gnarogapst NonyyeHuo ypoxas yxe Ha 2-i rof,
obecneunTb ObICTPYHO peHTabenbHOCTb.

Establishment of Orchard with Duke and Legacy Bilberry Varieties in Conditions of Bavra
Community of the Shirak Region

D.S. Sumbulyan, A.N. Gasparyan, G.S. Gabrielyan
Armenian National Agrarian University

Keywords: bog bilberry, planting material, garden design, land plot, feeding area

Abstract. An orchard of different bog bilberry varieties has been established for the first time at the Bavra community
of Shirak region situated in the horticultural piedmont zone of Armenia. To ensure efficient growth, the planting was carried
out through the method of mounding planting of the potted plant root by applying specially prepared organic soil mix. The
planting technology has been developed in line with the world research and practice.

The establishment of an orchard with Duke, Legacy winter-hardy varieties is a novelty and can promote the expansion of
bog bilberry nurseries, as well as ensure early profitability due to the yield-producing capacity in the second year.

Cunnilyty £ 08.07.2022 pa.
Qnupunuyty ' 16.08.2022 pa.
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KYNbTUBUPOBAHUE HEKOTOPbLIX COPTOB KINYBHUKN BUOTEXHOJTOTMYECKUMU
METOOAMM C LIENIbIO NOBbLIWEHUA YPOXAUHOCTHU

A.C. BappaHsiH, k.c/x.H., I.I. MensH, k.6.H., A.A. BapcersiH, k.6.H., H.A. CaaksiH
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CBEOEHWUA

AHHOTALUMNWA

KniouyeBble cnoBa:
Kry6OHuKa,

buoTexHorsorus,

in vitro,

03710pOBIIE€HHbIVI MOCa[0YHbIN
martepuar,

perynsaTopbl pocTa pacTeHui

PesynbTaTbl uccnegoBaHns nokasanu, YTO UCMOMb3oBaHWe B MNore 03[40pOoB-
TIEHHOro NOCcaAoYHOro Matepuana KnyoHWKK in vitro, B OTNnYMe oT NPUMEHEHNS
CaXKeHLeB, NMomnyYeHHbIX TPaaMUMOHHBIMU METOAAMMU, CHMXKAET cTeneHb 3abo-
NIeBaeMOCTM pacTeHUiA, yBENUUMBAET KONMYECTBO BEreTaTMBHbIX U reHepaTuB-
HbIX OpraHoB, 4YTO CNocobCTBYeT 3HAUMTENIbHOMY MOBBILLEHUKD YPOXaNHOCTU.
Mpy 3TOM Ka4yeCTBEHHbIE MOKa3aTenu NNoLOB OCTAKTCA HEU3MEHHBIMU.

BBepgeHue

KnybHuvka ABNAeTCA OCHOBHOWN SArOAHOW KyNbTYpOW, Kyrlb-
TMBMPYEMON BO BCeM mMupe. B kommepyecknx Lensax oHa
BblpallmBaeTca Bo MHormx ctpaHax (M.K. Biswas, 2007).
Mnoabl kny6HUkM Goratbl ButamuHamu C, Bi, B,, 6en-
KOM, KanbLUuMeM, Kanvem, Medblo 1 xenes3om, T. e. 6onb-
LUMHCTBOM MMTaTENbHbIX 3NIEMEHTOB, HEOOXOOAMMBIX Ye-
noeeky (N.S. Nehra, et al., 1994). MNMpegnonaranock, 4ToO
MUKPOPa3MHOXeHWe in Vvitro KnyobHukM n3 noberos Moxet
crnocobCTBOBaTh MX AanbHENWeMy UCMONb30BaHWIO ANA
3peKTMBHOrO nonyyeHns 6ONbLIOro KonMyecTBa pacTe-
Hun, cBob6oaHbIX OoT 6onesHen (P. Boxus, 1974, S. Karhu,
2002). Bbino BbICKa3aHO MHEHWE, YTO NocpeacTBOM Oumo-
TEXHOMOTMYECKUX METOAO0B M3 HECKONMbKUX MaTEPUHCKUX
pacTeHuin B TeYeHne roga MoxeT ObiTb NOMy4YeHO 3Ha4u-
TenbHoe konuyecTBo noberos (P. Boxus, 1983, N.S. Nehra,
et al., 1994). Npn aTomM MeToAMKa MOXeT ObiTb monesHa
1 Npuv BbIBEAEHUM HOBbIX copToB. Kpome TOro, nmpm xpa-
HEHWUW KyNbTUBUPYEMbIE in Vifro POCTKN 3aHUMalT MeHb-
e MecTa, YeM MNoryYeHHble TPaguLUMOHHBIM CrocoboM, 1
XPaHEHNe CaxeHUEeB in Vitro MOXeT ObITb Ha4aTo B Mio-

6oe BpeMsi B TeYeHue BCero Npou3BOACTBEHHOMO LMKNa
(H.J. Swartz, et al., 1981).

B nocnepHuve roabl B ApMeHunn 60rbLUoe pacnpocTpaHeHne
nomnyyvno BblpalimBaHue knybHukn fragariaxananassa, u
ee NnoceBHble MroLaan rog 3a rogom ysenuuusatortcs. Oa-
HaKO LUMPOKOE pa3BefeHne 3TOW KyNnbTypbl B pecnybnuvke
Crnoco6CTBOBANO Pa3BUTUIO BUMPYCHbIX, MUKpOMasMaTu-
Yyeckux, bakTepmanbHbIX U rPUBKOBLIX 3aboneBaHni, YTO
NpvBENO K AereHepauun pacTeHUn Uu, Kak CrneacTeue, K
CHWKEHUIO YPOXXanNHOCTH.

BbipawuBaHve 31Ol KynbTypbl B OOHOM U TOM X€ MecTe
apdekTMBHO B TeyeHue 1-2 net. B pesynbtaTte gnuTens-
HOro MCMONb30BaHUS OHOIO U TOTO XKE y4YacTKa pacTeHus
noABepravTCcs BO3AEWCTBUIO PasfUYHbIX GUOTUYECKMX U
abunoTtunyecknx daktopoB. Bo3byautenu GonesHeln nepe-
[alTcs Yepes CaXkeHLbl Ha HOBbIE MMaHTauuM 1 HAHOCHAT
um GonbLuon yuep6.

Mcnonb3oBaHne COBpPEeMeHHbIX necTuuuaoB B 6Gopbbe
c 6onesHamMU He o4veHb addekTMBHO. CrniegosaTtenbHO,
BO3HMKaeT HeobXxoaAVMOCTb MONyYeHUs 0340POBMEHHOrO
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nocago4Horo matepuana knybHuku nocpedcTBOM COBpe-
MEHHbIX TEXHOMOrMN, B YacCTHOCTM C MCMOJIb30BaHWEM
BMOTEXHONOTMYECKMX METOA0B Pa3MHOXEHNS pacTeHWi (B
cucTeMe in Vitro), YTo NO3BONSIET COXPAHUTb UX COPTOBbIE
ocobeHHoCTU, n3bexatsb Lienoro psiga 3abonesaHuii, obe-
CMeyYnTb HOpMaribHbIN POCT pacTEHUI U BbICOKUIA YpOXKai.

B cBA3n ¢ aTnm Ll,enecoo6pa3Ho ncnosib3oBatb MeToa Mu-
KPOKITOHallbHOIro pa3MHOXeHUsA KJ'Iy6HVIKVI napannenbHO
C TpaaUUuNOHHbLIMW cnocobamu nony4vyeHnda nocago4Horo
MaTtepuana.

MaTepuanbl n metoabl

OGbEeKTOM UccneaoBaHUst SBMSANUCL MMMNOPTUPOBaHHbIE
N paioHMpPOBaHHbIE B perMoHe copta knyOHuku: Hatawa,
3eHra 3eHraHa, Pep MoHTneT u XKeHesa.

SKCNepUMEHTbI MO MOMYYEHWIO in Vitro pacTeHUn KnyoHu-
Ky npoBoaunuck B naboparopusax dunuvana HAYA «Hayu-
HbI LeHTp arpobrnoTexHonornmy, r. dummaasuH. C uernbto
NnonyyYyeHns O3[40POBMEHHbIX in Vitro PacTeHWUN KIyGHWKN
npuMeHsnace MoAMULMPOBaHHAA B LIEHTpe MeToauvka
(F.r'. MensH n gp., 2003). Y ncenegyembix COPTOB KNyOHW-
Ky NnpefBapuTensHO OTAENANNCL MOMNOAbIE BeretaTuBHbIE
CerMeHTbl C MasyLHOM NoYkon AnnHom 3-5 cMm. JkcnnaH-
Tbl MPOMbIBAnNMCb NPOTOYHOW BOAOMPOBOAHON BOAOWN, W
C MOMOLLbIO cKanbnens yaananuce nuctes. CermeHTsl C
nasyLLUHOW MNOYKON OAMHAKOBOro pa3mepa 6binn noaroTos-
NeHbl C MOMOLLbIO CTEPUITBHOTO ckanbnens. BHavane akc-
nnaHTbl 66N NPOMbLITEI MOKOLLMM CPEACTBOM C nocneay-
IOLLMM NPOMbIBaHMEM NPOTOYHOW BOAOMPOBOAHON BOOOWN,
3ateMm cTepunu3oBanuck 1-3 %-HblM pacTBOPOM rMMNOXI0-
puta kanbuua ¢ akcnosuumen 5, 10, 15 MuH, 70 %-HbiM
pacTtBopom aTaHona 1, 2, 3 muH, a Takke 0.3 %-HbiM BO-
OHbIM PacTBOPOM Cyrembl B TedeHne 15 muH.

[Mpon3BOACTBO pacTeHUn in vitro npegnonaraet npuMeHe-
HWE PerynaTopoB POCTa, TakmMX Kak ayKCHHbI U LUTOKMHUHDI,
Onst npouecca opraHoreHesa (B. Anuradha, et al., 2016).
M3BECTHO, YTO UMTOKUHWHBI [KMHETUH (KKH), 6-6eH3nnamum-
HonypwH (6-BAIT)] urpatoT rmaBHyt0 poslb B pa3MHOXEHUN
noberos, Torga kKak aykCuHbl [MHOOM-3-yKCycHas KucnoTa
(NYK), 2.4-pnxnopdeHokcuykcycHas kucnoTa (2.4-0)] — B
KOpHeobpasoBaHuK.

Ons wHaykuny nponudpepaumnn in vitro pacteHun obpa-
OOTaHHble YepeHKU C MasyLHOW MOYKOW ANMHON 3-4 cMm
KynbTMBMpoBanuce Ha cpeae Mypacure-Ckyra (MC) ¢ go-
GaBneHnem onpeaeneHHbIX KOHLEHTpaUuen perynstopos
pocta: kuHeTtnHa (KuH), 6-6eHsunamuHonypuHa (6-BAIT),
mb6epennuHa (MK3) nnu nx kombuHaumm, a Tawke 30 r/n
caxapa u 8 r/n arapa (I'.'. MensaH n gp., 2003, C.J1. Pac-
TopryeB, 2004). Y3noBble CErmMeHTbl C NMPOPOCLUMMW MO-
6eramu nepecesanu cHoBa Ha cpegy MC c pasnuyHbiMu
KOHLIEHTpaunamu (oUToropMOHOB st MHOTOKPaTHOro yBe-
nuyeHuns konmyecTtsa noberos (tabn. 1).

Ona vmHAayKuMm kopHeobpa3oBaHMs Y HECKONbkux nobe-
roB-pereHepaHTOB OTYEPEHKOBANWCb OTAelNbHble noberu
1 nomMellanuck Ha %2 MS-cpefy, cogepxallylo pasHble
KoHueHTpaumn WNYK (nHoon-3-ykcycHas kucroTa) wnu
2.4-[1 (2.4-pnxnopdeHokcuykcycHas kucnora) (tabn. 2)
(F.I'. MensH n gp., 2003, B. Anuradha, et al., 2016, A.Y. El
Kichaoui, 2014). Nocne ykopeHeHns pocTkM Ans aganTa-
LMK BbiCaXXMBanNMCb B Ba3OHbl C NOYBOW M NMEPEeHOCUNUCh
B Tennuuy (C.J1. Pactopryes u gp., 2009, S.L.K. Jhajhra,
et al.,, 2018, K. Moradi, et al., 2001). AganTupoBaHHble
BCXOAbl ABYXMECSYHOrO BO3pacTa M3 Ba3OHOB MEpPEeHO-
cunucb Ha norne. lNoneBble MCMbITaHUSI NPOBOAWMUCE B
ApmaBupckom Map3e B obwuHe MerakepT Ha nonsx dep-
Mepa AipanetsHa A. B 2017-2018 rr. ns kaxgoro co-
pTa 6bino mucnone3oBaHo 50 M? nrowlaau, Ha Kaxaow ¢
650 caxeHuamu in vitro (B 3 NOBTOPHOCTSX), POCT U pas-
BUTME KOTOPbIX CPaBHMBANMNCb C KOHTPOMNEM, A€ CaXeHLibl
6bIinn NonyyeHbl TpagMLMOHHBIM cnocoboM. Bosgenbisa-
HVe nccrneayemMbiX COPTOB NPOBOAMIIOCH Ha (POHE HEODXO-
AVNMbIX arpOTEXHUYECKMX MEPONPUATUNA.

M3yyanocb BnusiHMe caxeHueB in Vitro, MNOMyYeHHbIX
OMOTEXHOMOrMYECKMM METOAOM, Ha KayeCTBEHHble U KO-
NMYECTBEHHbIE XapaKTePUCTUKM ypoxasi, a Takke Ha npo-
ucxogsilie B CNeaylLmMX MOKOMEHNUSX U3MEHEHUS U Ha
AVHaMVKy pa3BuTrs 3aboneBaHuii.

B onbITHbIX Nocagkax 13 Kaxagoro copta Obino otobpaHo no
50 pacTeHui, y H1X onpegensnmcb KONMYecTBO LBETKOB, ypo-
)ali C OOHOro pacTeHust 1 CPedHWA BEC eAVMHUYHOTO nroaa.

Ha aTanax uBeTeHUs W MIOAOHOLIEHUS Mccneayemblx
BapuaHToOB NO AuaroHanbHOMY MeToAdy u3yyanacb cTe-
neHb pacnpocTpaHeHus nepefaBaeMbix 3aboneBaHuii
(B.A. Oocnexos, 1985). MIHTeHCMBHOCTL pa3BuTUS 3a-
6onesaHui onpegensnucb Bu3yanbHo. B TeyeHue Be-
retauum nsyyanacb AnMHamuka pasBuTus 3aboneBaHui,
YCTONYMBOCTb PaCTEHWU K BONe3HsAM.

CopepxaHvne B nnopax obliero caxapa onpegensnocb
no metody bepTpaHa, KUCIIOTHOCTb - TUTPOMETPUYECKUM
crnocobom, ButammHa C — no Myppu U.K. (O.FO. Jlobak-
koBa u ap., 2014). Matematumdeckas obpaboTka AaHHbIX
NpoBOAMNIAachL C NMOMOLLBI AUCMEPCMOHHOIO aHanmsa no
Hocnexosy (B.A. Jocnexos, 1985).

Pe3yn bTaTbl U aHANn3

[na nonyyeHusi CTepUnbHbIX, HE3apaXeHHbIX naTtoreHamu
BEreTaTuBHbIX CETMEHTOB C Na3yLUHON MOYKOW HamMu NpoBe-
PSANUCb PasnUyHble CTEPUNU3YIOLLME areHTbl, B YaCTHOCTU
1-3 %-HbIN pacTBOp runoxnoputa kanbums, 70 %-Hbin aTa-
Hon, 0.3 %-HbIn BOOHBIN pacTBOp cynembl. PaccmaTpuBa-
NWCb pasnn4yHble 3KCNO3MLMW AENCTBMSA 3TUMW areHTamu.
Haunnyuywme pesynbTtatbl Obin nonyyYeHsbl Npu Ae3nHpek-
unn ncxogHoro matepmana 70 %-HblM 3TAHOMIOM B Teve-
He 3 MUH 1 1 %-HbIM PacTBOPOM FMMOXMOPUTA KanbLusi

UarnNanrsnr@3NkL b4 ScuLNLNAhU  Iwjwunwuh wggquihl wapwnwiht hwdwuwpwl N 3 (79)/2022



Ugnpnunuhw W wagpnEyninghw

282

B TedyeHue 15 MyH ¢ nocriegytoLlent TpexkpaTHOW NPOMbIB-
KOV AMCTUNNMpOBaHHOW BodowW. [nsa AanbHenwWnx nccre-
[0BaHWI 0TOMpanucb YepeHku, nony4veHHble nocne obpa-
60TKkM 70 %-HbIM 3TaHONOM B TeyeHne 3 muH (.. MensH
n gp., 2003, M.K. Biswas, et al., 1994).

[nsa nponudepauunn noboyHbIX NOBGEroB CTEPUIIbHBIE SKC-
NNaHTbl C NasyLIHbIMM NOYKaMy BbICaXXMBaNuUChb Ha cpeny
MC, oboralleHHyo pas3nMyHbIMK KOHLIEHTpaUMAMN LUTO-
KUHUHOB: 6-BAIl1, Knn n NK3.

B TeyeHne yeTbipex Hegenb KynbTUBMPOBaHUSA Henocpea-
CTBEHHO M3 3KCMNAHTOB BbIpacTano pasnu4yHoe Konu4e-
CTBO No6oYHbIX Noberos (Tabn. 1).

WHunummpoBaHue dopmMupoBaHusa noberoB KynbTypbl Ha-
onoganocb B TedeHne 8-21 gHeir. Cambllii BBICOKUIA ypo-
BEHb MHOYUMPOBaHWs Obin nonyyeH y copta Hartawa npu
KkoMbuHaumn 0.2 mr/n knHetnHa+0.5 mr/ n BAM+1,0 mr/n
K3, roe noytn 90 % 3KcnNaHTOB MokasblBanu pereHepa-
Um0 noberos, NPU 3TOM KONMYECTBO AHEW, 3aTpayeHHbIX
Ha MHMLMKMpOBaHWe noberos, cocTaensno 6.84+0.68, a uuc-
no cdopmMmpoBaHHbIX Noberos Ha akcnnaHT — 8.1£0.31. Y
oCTarnbHbIX COPTOB Haunyyluni pesynbTaT Takke Habnio-
Jarcsi npy Tou e KOMOUHaLMK perynsTopoB pocTa: y 3eHra

3eHraHa — cooTBeTCTBEHHO 79.22+1,03 %, 7.54+0.84 gH.
7.2+0.74 wr.; y copta Peg MoHTneT —78.42+1.23 %, 7.14+1.04
OH., 6.62+0.51 wT. n y copta XKeHesa — 75.42+1.03 %,
7.54+0.84 gH., 7.2+0.51 wr.

Mponudepupytowme mMukponobern, BbIpOCLLNE HA cpefe
MC ¢ koMmbuHauuer UMTOKUHUHOB BAM+KuH+IK3, Obinu
0TOOpaHbl M NepeHeceHbl Ha MoauduumpoBaHHyo 2 MC
cpefy C pasnuyHbIMW YPOBHAMU aykcuHoB YK un 2.4-[1 ¢
uenbio nogbopa Hanbornee MNOAXOAALLEN KOHLEHTpaumm
Ons pereHepauum kopHen (Tabn. 2). [ins Bcex copToB Kny6-
HVKM Haumny4Lwmin pesynbTaT gocturancs Ha cpege 1/2 MC
+0.5 UYK. Tak, onsa copta Hatawa, Ha UHMLMALMIO KOPHS
6bino noTtpaveHo 9.67+0.33 OHeRn, MPOLEHT YKOPEHEH-
HbiX pacteHun pocturan 83.00 %x1.36, a AnMHA KOpPHS
- 3.03+£0.43 cMm. Takas e KapTuHa Habntoganacb Ha 3Ton
cpefie y ocTarnbHbIX COPTOB: y copTa 3eHra 3eHraHa cooT-
BeTcTBeHHO — 10.21£0.64 aH., 75.20%£1.31 % n 2.71+0.23
cM; y copTa Pog MNotnaHg - 9.87+0.23 gH., 73.00+£1.00% un
3.031£0.43 cm; ay copTta XKeHeBa - 9.87+0.23 gH., 79.00+1.00
%, 2.93+0.33 cm. lNMonyyeHHble AaHHbIe cornmacoBanuch C
pesynbTatamu apyrux uccnegosarenen (C.J1. Pactopryes,
2009, B. Anuradha et al., 2016, S. L.K. Jhajhra et al., 2018,
K. Moradi et al., 2001).

Ta6nuua 1. BrniusHue pasnuuHbix KOHLEHTPaUuiA 1 KOMOMHaLMIA PerynaTopoB pocTa Ha UHAYKUMIO in Vitro MHOXecCTBa

no6eros 13 y3rnoBor obnacTun aKCnnaHToB*

Copt FopMoOHanbHbIW cocTaB cpeabl,
KNyGHUKM mr/n
Cpena MC**
Cpepa MC +0.5 BAIN
Hatawa Cpepa MC +0.2 KnH

Cpena MC +0.5 BAI +0.2 KuH
Cpega MC +0.5 BAIN +0.2 Knn +1.0 TK3

Cpepa MC**
Cpena MC +0.5 BAT
Cpega MC +0.2 KvH
Cpepa MC +0.5 BAI +0.2 KuH
Cpena MC +0.5 BAIT +0.2 KuH +1.0 K3

Cpega MC**
Cpepa MC +0.5 BAI
Cpena MC +0.2 KnH
Cpena MC +0.5 BAIN +0.2 KuH
Cpena MC +0.5 BAI +0.2 Kun +1.0 K3

3eHra 3eHraHa

Pep loHTnet

Cpega MC**
Cpepa MC +0.5 BAI
Cpena MC +0.2 KuH
Cpena MC +0.5 BAIT +0.2 KuH
Cpega MC +0.5 BAI +0.2 Knn +1.0 TK3

YKeHeBa

*Tabnuua coctaBrneHa aBTopamu.

**Cpena MC 6e3 perynatopos pocTa

MpoueHT KonuyecTtBo gHen, KonuyecTtBO
3KCMIIAHTOB, 3aTpayveHHbIX chopMMUpPOBaHHBLIX
pereHnpyoLmnx Ha UHULMaLUIO no6eroB
noGeru, no6eros, Ha 3KCMJIaHT,
% OH. LT,
46.44+1,66 23.4+1.02 3.62+0.49
71.68+1.11 14.72+0.95 4.38+0.36
54.67+0..43 8.02+0.82 5.08+0.62
81.16+0.80 7.63+0.48 7.34+0.81
89.12+1.12 6.84+0.68 8.1+0.31
51.24+1,02 23.8+2.02 3.02+0.43
61.34£1.01 15.34+1.15 3.98+0.46
48.02+1.23 8.82+1.02 4.88+0.47
71.56+0.90 8.12+0.98 5.84+0.82
79.22+1,03 7.54+0.84 7.2+0.74
44.64+1,02 22.54+1.42 3.01+0.69
60.34+1.21 15.04+1.05 3.68+0.36
44.82+1.13 8.32+0.92 4.42+0.42
69.16+0.96 8.02+1.18 4.84+0.61
78.42+1,23 7.14+1.04 6.62+0.51
43.64+1,32 22.8+1.02 3.02+0.49
59.34+1.21 16.04+1.15 3.98+0.36
43.82+1.03 8.62+1.02 4.88+0.42
64.16+£0.90 8.12+0.98 5.84+0.61
75.42+1,03 7.54+0.84 7.2+0.51
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Ta6nuua 2. BnusiHne PasfiMYHbIX KOHLEHTpaLmn AYKCMHOB Ha KOpHeBble peakunn nccrnenyembiX COpToB KJ'Iy6Hl/1KVI*

Coprt FopMoHanbHbIN cocTaB [OHW, noTpayeHHbIe Ha MpoueHT OnuHa
KNyGHUKK cpenbl, MHULMALIUIO KOPHS, YKOpPEHeHUs, KOpPHS,
mr/n OH. % cMm
1/2 MC** 15.33+£0.33 54.33+0.66 1.67£0.19
1/2 MC +0.5 YK 9.67+0.38 83.00+£1.36 3.03+0.43
Hatawa 1/2 MC +1.0 YK 10.67+0.43 68.66+1.14 2.79+0.36
1/2 MC+0.5 2,4-01 12.43+0.38 70.33+0.86 2.49+0.41
1/2 MC +1.0 2,4-1 13.01+£0.48 64.67+0.66 2.36+0.29
1/2 MC** 15.33+0.33 54.33+0.66 1.67+0.19
1/2 MC +0.5 YK 10.21+0.64 75.20+1.31 2.71+0.23
3eHra 3eHraHa 1/2 MC +1.0 YK 11.67+0.80 64.88+1.08 2.69+0.16
1/2 MC+0.5 2,4-[1 12.36+0.72 71.33+£0.74 2.54+0.09
1/2 MC +1.0 2,4-10 13.44+0.58 62.67+0.66 2.22+0.13
1/2 MC** 15.33+0.33 54.33+0.66 1.67+0.19
1/2 MC +0.5 NYK 9.92+0.33 73.00+1.00 3.03+0.43
Pen MoHtnet 1/2 MC +1.0 YK 10.86+0.33 62.66+1.14 2.39+0.26
1/2 MC+0.5 2,4-1 13.17+£0.58 70.33+0.66 2.19+0.13
1/2 MC +1.0 2,4-11 13.00+£0.58 61.67+0.66 2.16+0.33
1/2 MC** 15.334+0.33 54.3310.66 1.67+0.19
1/2 MC +0.5 YK 9.87+0.23 79.00£1.00 2.93+0.33
YKeHeBa 1/2 MC +1.0 YK 10.16£0.41 65.66+1.38 2.39+0.26
1/2 MC+0.5 2,4-1 12.19+0.58 68.71+£0.82 2.29+0.32
1/2 MC +1.0 2,4-10 13.08+0.58 63.37+£0.66 2.06+0.13

**Cpena MC 6e3 perynatopoB pocTa.

Ta6nuua 3. Buomopdonornyeckne xapakTepUCTUKMA pacTeHUIn*

Copt BapumaHTt KonuyectBo
KIyOHUKU LIBETKOB,
LWT.
MemEmE in vitro 12.3+0.8
KOHTPOrb 10+0.9
e in vitro 17.7£2.1
KOHTPOrb 12+1.6
Bem Mermmss in vitro 14.3+x1.1
A KOHTPOSb 10£0.7
N in vitro 21.3+1.7
KOHTPOIb 16+1.4

*Tabnumupl cocTaBneHbl aBTopamu.

Ypoxan CpeaHun Bec KonuuecTtBo O6wasn
C ogHOro oTAenbHbIX BereTaTUBHbIX 3apaXXeHHOCTb
pacTeHwus, nnoaos, OpraHoB, pacTeHum,

r r WT. %
253.3+8.1 19.7+£2.0 18.0+1.3 22.242.1

21046.9 16+1.3 14+0.9 2.4+1.1
473.3+27.7 29.0+1.3 17.0+£1.3 21.2+1.2
372+18.1 26+1.1 12+1.2 6.3+2.1
444+28,7 32.7+3.4 18.0+1.6 38.3+2.2
360+18.7 26+2.4 12+0.9 12.6+£1.1
618+15.3 29.0+1.6 15.0+1.6 18.1+£1.8
500+17.2 24+1.2 11+1.3 8.6+1.4

3atem NpobupoYHbIe in Vitro pacTeHusi, BbIPOCLUNE U YKO-
peHuBlmeca Ha cpege 1/2 MC + 0.5 NYK, Bbicaxusa-
N B Ba30Hbl C NMOYBEHHbLIM Cy6CTpaToOM, COCTOAWMM U3
2 yacTteu 6uorymyca u 1 yactu necka. Mpu nepeHoce npo-
OMPOYHBLIX pacTeHUn B MOYBEHHbIN cybecTpaT oTbupanu
300pOBble, KPEMnKMe pacTeHNs C XOPOLLO Pa3BUTON KOPHe-
BOWN CUCTEMOMN, T. K. Gonee MOLLHbIE U BbICOKME pacTeHnst
nerye BblAEPXUBAIOT NEPEHOC B NOYBEHHbIE ycrnoBus. [o-

creayollas aganTtauus pereHepaTtos NPoXoauna B Tennm-
Lie B TeYEHVe ABYX MECSILEB, e NPOBOAUIMN BU3YarbHbIN
OCMOTP MX COCTOSIHUSA U HEoBXoaMMble arpoTexHu4eckme
MeponpuATUS. B Tennuue pacTeHns Haxoaunucb A0 Bbl-
CafKu B OTKPbITbIA FPYHT.

B none B YCnoBuAX OTKPbITONO rpyHTa Ha 3Tanax uBeTte-
H1UA W NnogoHOoWeHUA npoBoAUIIOChH MOpCbOGVIOJ'IOI’I/I-
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Yyeckoe u3y4yeHue pereHepaToB (Tabn. 3). lMonyyeHHble
pesynbTaTbl MOKa3anu, 4YTO WCMONb30BaHUE CaXXEHLEB,
03[0pOBIEHHbIX METOAOM in Vitro, cnocobCcTBOBarno yse-
TNNYEHNIO KONMMYECTBEHHbIX NokasaTenen reHepaTuBHbIX U
BereTaTMBHbIX OPraHOB MO CPaBHEHUIO C KOHTponeM. Tak,
KONMUYeCTBO LIBETKOB Ha OLHOM PacTEHUU YBEMUYMITOCH
Ha 17.2-26.3 %, cpeAHWin BeC OTAENbHbIX MNO4OB — Ha
6.4-25.6 %, ypoxanHocTb pacteHusi — Ha 14.0-23.6 %. Ko-
NIMYECTBO BereTaTUBHbLIX OpPraHOB TakkKe YBENUYWUMIOCH C
19.1 % po 38.9 %, 4To cnocobcTBOBANO MOMYYEHMIO BMO-
CNeacTBUM 300POBbIX CaXXEHLEB.

Mnoabl KNyGHUKN M pacTeHus B TeYEHUE BEereTauMoHHOro
nepvioda CUIbHO CTpafatoT OT GornesHeil U BpeauTeneil.
HawnGornee pacnpocTpaHeHHbIMY MPpUYMHAMM SBISIKOTCSH MyY-
HUCTasl poca, cepasl MATHUCTOCTb NINCTLEB U cepasi THWMb
nnofoB. PesynbTaTtbl nokasanu, YTo y Nosy4eHHbIX MeToA0M
in vitro copToB 3apa)keHHOCTb 60Me3HSIMN COCTaBIISIET BCe-
ro 2.4-12.6 %, Toraa Kak B KoHTpone — 22.2-38.3 %.

B nnogax onpepenanoch Takke Konuyectso obLiero ca-
xapa, ButammHa C u kucnotHocTtb (Tabn. 4) (O.10. JloGaH-
KoBa n ap., 2014).

Tabnuua 4. KayecTBeHHble XapaKTEPUCTUKX MNOLO0B

KNyOHUKN*
Copt Bapuant OO6wwmin ButamuH KucnortHoctb,
caxap, C, Mr %
Mr % Mr %

HaTawa invitro 6.9%1.4 7.1+0.4 0.86+0.08
KOHTponb  6.4+1.1 6.2+0.3 1.06+0.11

3eHra- invitro 6.2t1.3  6.8+0.2 1.1+0.2
3eHreHa  koHTponb 6.3%0.9  6.2+0.3 1.04£0.13

Pen invitro 7.0x1.4  6.7+0.3 0,7+0.1
[oHTneT  koHTpomb 6.7+0.9 6.11£0.2 0.94+0.11
YeHesa invitro 6.4+0.9  6.5+0.3 0.69+0.1
KOHTponb 6.1x0.8  7.0£0.2 0.93+0.15

*Tabnvua coctaBneHa aBTopamu.

CornacHo QKCnepnuMmeHTam, Kolm4ecTtBo obuwero caxapa,
BuTammHa C U KUCMOTHOCTb MO CpaBHEHUIO C KOHTpOJ1IEM
He npeTepnenn CyleCTBeHHbIX N3MEHEHUN.

3aknouveHune

|/|CCﬂe,D,OBaHVIﬂ nokasanu, 410, B OTNKN4YMEe OT COpTOB
K.I'ly6HVIKVI, KOTOpble pasMHOXanucb TpaaAUUMOHHbIM
crnocoboMm, KCMNonb3oBaHWe O340POBMAEHHOIO U  pas-
MHOXEHHOro MeToAOM in Vvitro nNocagoyHOro marepuana

NPUBOOUT K CHWXEHUIO YPOBHS MOpaXeHusi 6onesHsimu,
MOBbLILLEHNIO KONMYEeCTBa BereTaTMBHbIX U FreHepaTUBHbIX
OpraHoB, BCMEACTBME Yero MOBbILLAETCS YPOXaANHOCTb,
B TO BPEMsl Kak Ka4yeCTBEHHble moKasaTenu nroaos
ocTarTcs 6e3 nameHeHun. 3abonesaHus, obHapyXeHHbIE
B pacTeHusIX Ha MecTax, SBMSATCA pe3ynbTaTom
BTOPUYHOM WHekumn. [loaTomy npu  opraHu3auuu
AanbHenwero BblpallMBaHUS 03[00POBMEHHOM paccagbl
HeobXxoaMMO y4uTbIBaTb (PUTOCAHUTapPHbIE YCMOBUS U
BblCa)XMBaTb €€ Ha HEeKOTOPOM pPacCTOSiHUM OT Monew
KnyOHWKM, BbipaLLEHHOWN TpaanLMOHHBIM CNIOCO60M.
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WU. dwpnwljwl, Q.3. Ubkgwl, W.3. Pwpubnwl, L.W. Uwhwljwl

3UU3 WgpnyGLuwinBhuninghuwyh ghunwlwl eEUwnpnl

Pwlwih pwntp® Gy, YELuwnbGhuuningpuw, in vitro, wnnnpwgywé wnlijwlynie, pnyutph wéh Ywnquynppslbn

Udthnthwqhp: I6nwgnunncejwl wpnnctuplbpp gniyg BU ngtg, np h tmwppGpneginiu Gluyh’ wjwunwywl Gnwuwyny
unwgywsé nuywunieh, in vitro Gnuwuwyny wnnnpwgywd nulwunieh oginwgnpédwl nGwpenid Ujwqgb] £ nwawnnud
pnuutnh’ hhywunnipintbubpny (Uuywihtu W wyil) Juwpwyjwénipiwl wunhdwup: Uhwdwdwuwly wybiwgb) E payubph
Jbguwuwnwwnhy W gbUubpwunhy opqwulbph rhup, husp Uwwuwnb) £ peppwnynipiwl qquih pwpdpwgdwlp: Munncnubph
npwywywl gnigwlhpubpp yuwgt) U wuthnihnfu:

Cultivation of Some Strawberry Varieties with Biotechnological Methods Aimed at Yield Capacity
Increase

A.S. Vardanyan, G.H. Melyan, A.H. Barseghyan, N.A. Sahakyan

Scientific Center of Agrobiotechnolgy, ANAU branch

Keywords: strawberry, biotechnology, in vitro, treated planting material, plant growth regulators

Abstract. The results of the current study showed that unlike traditionally produced strawberry planting materials,
application of those treated per in vitro method has promoted reduction of plants infection level with various diseases (fungi,
etc.). Meanwhile, the number of vegetative and generative organs of plants increased, which entailed to the considerable
yield capacity increase. At the same time, the fruits’ qualitative indices remained unchanged.

lMpuHsTa: 12.04.2022 r.
PepaktupoaHa: 30.05.2022 r.

UarnNanrsnr@3NkL b4 ScuLNLNAhU  Iwjwunwuh wggquihl wapwnwiht hwdwuwpwl N 3 (79)/2022



Uuwulwpnidwwl pdywaghwnnientt W wbwulwpnidnie)niu 286

R rsNiLsNrb Bel STy niremst!

Uhgwaqqwjhl ghnwule =
wywnppbpwywu ¢ X

Rwjwuinwlh wggqwjht wgnpwpwjht hwdwjuwpwl

AGRISCIENCE AND TECHNOLOGY

AFPOHAYRA 4 TEXHOAOFUS

ISSN 2579-2822

Ywjpky' anau.am/scientific-journal

381 636.7:[619:616.993.161.3]

doi: 10.52276/25792822-2022.3-286

cutrk Le3cUuuuhnN2hk surds4usnt@3uu NFUNFULUURMNFE3NFLE

R UUr2ernry

Q.N. Uytwnhujwl
33 ublnwdpetneh wuywnwugnieywl wnbuswlwl dwnpdhu

georgiavetisyan@gmail.com

St1tunk@3NkL

uvoenouqhr

Pwlwih pwntp'

Sutinh |GpUwuhngh twpwéywénLejwl W ubgnuwijuntejwl nuuncdUwuhpnijwl

1Gpdwlpng, Lwwwnwyny Iwjwunwluh tnwnptp dwpgbpnud hpwywlwgytl BU uh une hbunw-
puntnwhu, gnuntejnLuutp: Whunnpn2nudp Yuwnwpyby £ 2uGph dnuin Uywinygnn Ythuphyuwywu
dwpluyhl, Wwuubph, husgwtbu Uwl  |Gpdwuhngny  Jwpwyjwoéniejwdp  Juwuywdynn
onLl, ytunwuhutphg dbpgywd wpjwu Udnpubph hdntuwepndwnngpwdhy hbinw-
i, gnuntejwUu hhdwu Ypw: Ipdwunnieiniup hwjnuwptnytbp £ pninp tnwiphpwjhu
huncuwppndwiinngnuwdhly hudpGph 2uGph Unuwn:

hGwnwaqmunnpinil Unwyewnpyyntd £ hpwywuwalt] |Gpdwuhngh Jwpwyh wnpjnpuGph yGpwgdwu

W hhqwunnrejwu nwnpwénidp Ywluhuwpgbinn dhgngwnnidutn:

Lwhuwpwl Swpy E UG, np Jiwyubph wywnpynipjwl dwdwlwyw-

Sutiph |EpUdwlhngn Leishmania puinwuhgh Trypanosomidae
utnhU wwwnlwunn bwhiwyBunwuhutph Yynnuhg hwpnigynn
yGunwuhutph W Jwpnywug plwywl opwhuwihl tnwnpwthn-
huhy hhjwunnipenitu £, npu nunblygynid £ dwpyh, (npéwpw-
nwupUtnph W UGpphUu opqwulitph whunwhwnpnudny: Qnjnie-
Jntu nlup (Gpdwuhngh Gpyne hhduwywu Yihupywywu al’
dwpywjhu W punGpwhu (A. Jazic, et al., 1998, V. Kontos,
A. Koutinas, 1993):

LEjpdwuhngny Jwpwyynwd Gu putpp W ypdnnubpp, npnu-
ghg hwpnighsp thnfuwugdnwd £ Phlebotomus inkuwyhu
wwwnywunn Jjwyutph vhgongny: Ipdwn yEunwuhubphu
huwjetint nGwpentd Jjwyutnh opgqwuhqunid  hwpnighsp
8-9 wlujw pupwgenid wlgunwd £ qupgwgdwl npnpwyh
thnelGp W hGwnwagwnud fuwjrengutph Uhgngny thnfuwlg-
Unwd wy YGunwuhubph W Jwpnywug (S. Ozensoy, et al.,
1998, Y. Ozbel, et al., 1995):

hwinjwénid® nwpe Gnwuwyubphu, [Gpdwuhngh hwpnt-
gh¢n, uwjengutinh uhgngny thnpuwligytiny dwpnyuwlg L
yeunwuhutphu, UGppwthwugnid E ywnpnh, thwidwnh, nuy-
pwénLsh, wnntuwnwn nt wdpwihu wunUBph, wypwjhu
hwugnrjgubph hjncujwépeutn W uyund pwqUwliwg ne Jw-
uwpniot) (N. Nuwayri-Salti, et al., 1997, Y. Ozbel, et al.,
2000): Lepdwuhngh puwywlu ogwhultn U 2hUntejnlllutph
uyninutpp, Ynénnutiph pubpp, wnpwywnptpp W funtiwy
wUwulwagndtpp (H.W. Murray, et al., 2005):

Uwywihu |Gpdwuphngh nGwenud  whunwhwnpynd  Gu
YEUnwuhUutiph nhdwjhU® preh, wgetiph W wywlgltph 2nipg
gunuynn Ywpéd dwquoéwdyny hwwnygwsutpp (A. Koutinas,
et al., 1998): Cuntpwjhu [Epdwlhngh nEwenid dwyh ypw
wnwgwuntd BU hwugnigutbp, npnup hGlwagquwnud Yyepwés-
ynud BU swwwehuynn fungbph: Wjn hwwndwéubpnid Lywwn-
ynud £ dwqupwihnipiniu, wnwewuntd GU Jwplwihu pnp
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U uwhubp: Ipdwlnnieiniup dwup pUpwge E nlubuncd,
nnGUgdnd £ yEunwunt hjnudnudny, dwpduh punhwlncp
9Gndwuwnhdwuh pwnpépwgndny, dwyp snpwunwd £ W G-
thwywinid, Uwwnyned £ preh (npdwpwnwUeh nL wnyuwt-
unL pnppnpnd, ywnnh, thwidwnh, nuypwdnidh, wypwjhu
hwugnigubph  whunwhwpnwdutp, Jdwpunnnipjwl  fuwl-
qwpnudutp (thnppneénepyncu, thupuncd), uwywywnniunc-
Jntu: Cun npnud® Jbpghuu Ywnnn £ hwugbgubp yEunwunt
wuydwu (J. Sarasa, et al., 2002, V. Sideris, et al., 1999):

Rwjwunwuh Yeuinpnuwywu W hwpwywihu Jwpgtpned, np-
wnbn Gnwlwyp qunpuwu W wdnwl wdhuuGphu twe E, punt-
pwjhl (Gpdwuhngp (wjunpbl tnwnpwéywséd E pubph pppwilinud:

Ujniep W UGennubpp

RGnwgnnnie nilltph bwywnwyp Iwjwuwnwuh Iwlnpw-
wtwniejwu 10 Jwpgbpnud (Upwpwwn, Updwdhp, Ununwgg,
Jdwyng énp, Untuhp, QGnwpenitbhp, Swyn, Lnnh, Ch-
pwy, Upwguwénunt) pubph Unuin |Gpdwlhng hhqwunnie-
Jwl nwpwéywédnLpjwl ntunduwuhpnedu £ Anpnp hGunw-
gnunceinlllnu hpwywlwgdtb, U «Qwlpwwbnwywu
wlwulwpnidwuwlhnwpwywl W pniuwuwUhnwpwywl
(wpnpwwnnp Swnwjnceinlultph euinpnuy MNUY-nLU:

Cuntpwipu [Gpdwuhngny Jwpwyjwoénipjwdp Yuulyws-
ynn putph Unwn Lwwnybp BU puydgwénipnil, pnincpnLu,
Jwpyh pGhwywind, gnpniejnil, nhuhinh W ynujnLyuinphyp-
inh Gpwnypltn, pnpwpnpp, uwywywnniuncenil, ywn-
nh W wdypwiht hwugnigubph whunwhwnpdwl bpwluutn,
thupuntd, thnpnénie)nLl, hjnudnd: B2gnphin whuinnpnadwl
hwdwp nyw| Ysunwuhutnhg ybpgdt) 6U wpjwl udnwputn:
Ihduwiunniejwl whunnpn2uwl Uwwwnwyny Yuwwnwpybp Gu
2uGph Jnwn puntpwjhu |Gpdwuphngh  hwywdwnpJdhuutph
wnYwjniejntup npnnn wpwa (Epuwptu) pGunwynpnid-
utp r’K39 (RDTs), IT LEISH, BIO-Rad): huntuwpnpndw-
nngpwdbhy wpwag pGunwynpnudp rK39) Juwnwpyt E
puwn wnunwnnnnh hwdwwwwnwuhuwu hpwhwugqutph: np-
dwpydwu W yGpwhuyuwu gé6ph wnuhp gniuwynpdwl
nGwenid gpwugyt) £ pEunh npwywu wpnjnilug:

Upnyniuplutbpp W yEppndncpnctup

2021 . hntujwphg Uhusle 2021 . nGywntuptn wdhup 3w-
jwuwnwuh 10 Jwpgbpnud hGinwgnungtp £ 220 oncu: 3wjn-
Lwptnyt E Gpdwuhngny yupwyywéntpjwl 28 nbwpe:

Cunn wrynuwy 1-h ngywiubph® Uintuhph dwipgnud - hwjun-
Lwpbpdb) £ |Gpdwlhngny hhywun 5 7niu (18 %), Qbnwp-
pnluppnid, Shpwynwd® T-wywu (4 %), Lnnhnd, Swynipnid,
Upwagwéninund® 2-wywl (7 %), Uninwyenid® 3 (11 %), dw-
Jng adnpned, Upwpwwnned, Unpdwydhpned® 4-wlwl oniu (14 %):
LGppdwuhng hhywunnipjwdp wnwyb] pwép Jwpwyyw-
onLe)nll gpwugyty £ Untuheh, Upwpwwnh, Updwdhph W
Jwjng dnph dwpgbpned, hugp wwydwlwynpgwé E wyn dwp-
qbpnud hwdGdwwnwpwn pwpéan gEpdwunhdwluwihu $nuny:

Unynruwy 1. bunctbwppndwwnngnwdhy hGuiwgnunnepeiniu-
uGph wpnyntuglGpp*

E -
2 5
23 &
o
S = g =
Uwnqtip 23 55 =
£S 3 s
33 =3 =]
s S 3 3
= == =
55 == A
r = " c mr X
Ujntuhp 30 5 18
QGnwnentuhp 15 1 4
Shnwy 15 1 4
Lnnh 25 2 7
Swynrp 25 2 7
Upwaqwdnunu 115 2 7
Jwjng énn 25 4 14
Ununwijp 20 3 11
Upwpwn 25 4 14
Updwyhp 25 4 14

Unynruwy 2. LEpdwuhngny ytunwuhubph Jupwyywont-
pjwl ubgnuwjunce)niup*

= B
=3 (=5 o o o o O =
L3 =15 =) 15 =) s J T} (J
2 E2 ® 253 *®33 #& 235 *#
=] as o £§5 o &5 o £35 o
3 33 2 23 =2 83 =2 43 =
5825 & 25 £ 35 £ 25 &£
= e = e 5 e =S ©
%ﬁgggi‘:’-gg‘:’-g 52 ¢
358 3 28 3 28 3 23 3
33 53 3 33 3 33 3 33 3
S 55 5§ £5 § 35 § £5 §
Ssa s F 35 3 35 F &5 =
28 9 32,1 14 50 5 17,8 0 0

*Ywquyt| E hEnhuwyh Ynnuhg:

Unyntuwy 2-h hwdwédwju® gupuwup hwjnbwptnyt £ G-
dwuhngny ywpwyjwséd 9 onu (32,1 %), wdnwlp, wplw-
Up' hwdwwwunwuppwuwpwnp 14 (50 %), 5 (17,8 %) onLu:
Qunwlp Jwpwyywsd Yeunwuhubn U hwinbwptnyb
(0 %): Unnwgywé nyjwubpp thwuwnned BU, np tnwupyw inwp
Gnwlwyubphu wntbnh £ nlubgt], wnwytb) hunGuuhy Jwpw-
ynud, hugp wwpdwuwynpywsé £ hwpnighgutn thnfuwgnn
diwyutph pwpép wynhyniejwdp:

Cuwn wryntuwy 3-h* 220 hwnwagnunywd ukphg 60-p wwiin-
ywub| U 1-hu fudphlt (3 wduwywluhg dhusgle T tnwpBlyuwl),
100" 2-pn hudphu (1 wwnptywuhg Jhtsle 6 nwpblwl),
60-p" 3-pn fudphl (6 wntywuhg pwnén):

Uuarnahsnk@3ntu td scuLNLNAhU  Iwjwutnwlh wgquiht wgpwnwiht hwdwuwpwu N 3 (79)/2022



Uuwulwpnidwwl pd2ywaghunneeniu b wbwubwpniénepinil 288

Unneuwly 3. LEpdwlhngny wpwyywénieinill  puwn
wnwnhpwhl fudptiph*

o 4
EE o 5 5
52 22 2=
Swphpwjhl fudptp =5 55 E )
32 232 25
23 33 3 E
r = > =F 7 e
3 wduwywluhg Uhugle
1 nwnpBywu oL 9 i
1 nwnptlwuhg Uhusl
6 InwpkyLLL 100 15) 15
6 nwpBlYwlhg pwpan 60 7 11,6
*Ywquyty £ htnhuwyh Yynnuhg:
RGnwgnniniejnilutph - hwdwéwjt®  wnwehu — fudpnud

agpwlgyty £ (Gpdwuhng hhjwunniejwlu 6 (10 %), Gpypnpn
fudpnid® 15 (15 %), huy Gppnpn fudpnud® 7 nbwe (11,6 %):
Uwnwgywé ngyuiubpny Ywntih £ hhduwynpty, np 2utph pn-
(N nwphpwjhu fudpGpp hhjwunwunwd Gu |GpJdwuhngny:

GqpwywgnrpjnLu

Rwjwuwnwuh wnwpptp Jwpgbpnud hGunwgnunniejnltuutph
wnnyntuputpny gpwugyty £ pubph |BpUwlhngh tnwpwé-
Jwéniejwl pwnép wuwnhdwl: 3phdwunnientup hwjnuw-
PGNYGL E pninp tnwiphpwjhl fudptiph unwn:

LEpdwuhngny 2uGph wnwyb] pwpén Juwpwyywénipiniu
gnpwlgyty £ Untbuheh, Ywng anph, Upwpwwh b Updwyh-
ph dwpgtGpnud® wwjdwlwynpywéd hwdbdwnwpwp pwén
sGpdwuwnhdwlwihu $nuny:

LGpuwuhngh  Jwpwyh - wnpjniptph - JGpwgdwl, — hug-
wtu bwl hhywunnipjwu wnwpwénudp Ywupubine hwdwnp
wUhpwdtwun E hpwywlwgub) hGnlyw| UhengwnniduGpp.

- hwpqwnb] wnbpbp nlukgnn pninn JuGphu W wnwghu huy
huwpwynpnipjwl nGwend wwwnyjwuwnnt) (Gpdwuhngh
ntu,

- whunnpnadwu npwywu wpryntuph nGwencd Qubphu Gu-
rwnytl Epprwlwghwih (bwjpwhtn nbwentd Yhpwnt
Uhpwitnwuwwlutpny wyywé Jygywwutn),

- puwywywptpnud W wy lnwpwéputpnud, npnkn YyGpghu
wnwphubphu gpwugyt] Bu |Gpdwuhng hhywunnipjwu
nGwetn, ywpwyh wnpnupubph hwjnuwptpdwl hwdwp
ywwnwnbl 2ubph rGunwynpned,

- wywnhywgub) pwthwnnn 2uGph nGU wwjpwnp,

- wyb hwdwwwwnwupuwl hwyGunynipjwu dl W wwp-
nwynntgut| 2UGph pniddwdp gpwnynn wuwulwpnt)d-
utphu UGpyuwjwagut) |GpUdwuhngny Jwpwyywénijwlu
ntwprtph Utpwptpjw hwadtnynenil,

- hhqwunntpintlp thnpfuwlgnn Jiwyubph wnwniywaghwl
UJwgbgutint bwwwwyny huwpwynphuu YyGpwaglub| op-
gwlwlwl wnph Ynunwyndutpp, Jwenp wwhb) Juk-
nh putpp W pbwywwntntnp, huy wit puwywywiptnned,
npuintn gpwlgyt) Gu [Gpdwuhngny Jwpwyyjwéntpjuu
ntwetn, Ywwwpt, Gpupwunle wgnbgnipjwu  dhpw-
nwuwwl UynLebpny wynwdutn:
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MN3yuyeHune pacnpocTpaHeHUs nerwiMaHno3a cobak B permoHax PA

I'.P. ABeTucsiH

UHcnekyuoHHbIlU opeaH rno 6esonacHocmu nuwesbix npodykmos Pecriybnuku ApmeHusi
KntoueBble cnoBa: neliumaHuo3s, gucyeparbHbil, KOXHbIU, cobaka, MOCKUM, UMMYHOXpoMamozpaghudecKkuli aHanus

AHHoTauusa. C uemnblo U3y4eHUst pacnpoCTpaHEeHHOCTM U CE30HHOCTU coBGaybero NenwmMaHmno3a Gbin NpoBeaeH psag
UcCrefoBaHWi B pas3nnyHbIX permoHax ApMeHun. [JuarHos Obin NocTaBneH Ha OCHOBaHWUU KMMHUYECKMX CUMMTOMOB Y CO-
Gak, a Takke pe3ynbTaToB MMMYHOXpOMaTOorpadUyeckoro aHanmnsa o6pasLoB KPOBU, B3ATHIX Y KUBOTHBIX C MOA0O3PEHVEM
Ha neiilumaHno3. 3abonesBaHne ObiNo 0GHapPYXEHO BO BCEX BO3PACTHLIX rpynnax.

PekomeHayeTcst ocyLLecTBNATL MEPOMNPUATUSA MO NUKBMOALMN UCTOYHUKOB 3apadkeHns NenwMaHno3oM 1 npegoTepalle-
HMIO PacnpoCcTpaHeHns NHgeKLmK.

Studying the Prevalence of Dogs’ Leishmaniasis in the Regions of the Republic of Armenia

G.R. Avetisyan
Food Safety Inspection Body of the Republic of Armenia

Keywords: leishmaniasis, visceral, cutaneous, dog, sandfly, inmunochromatographic testing

Abstract. A number of investigations in different regions of Armenia have been conducted to study prevalence and
seasonality of leishmaniasis in dogs. The diagnosis was made on the basis of clinical signs observed in dogs, as well as
immunochromatographic examination of blood samples taken from animals suspected of being infected with leishmaniasis.
The disease was detected in dogs of all age groups.

It is recommended to implement measures to eliminate the sources of leishmaniasis infection and prevent the spread of the
disease.

LunnLuyty £ 30.05.2022 p.
Qnuitunuyty £ 08.06.2022 pa.
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sSstltunkre3NtryL

Pwlwih pwnbtp'
hunyuwhuwd,
hndnghgnun,
htwnEnnghgnun,
qliununpuy,

ubn

uvonouahr

IGunwgnunniejntlutpp thwuwnned Gu, np Jwyn hunywhwdGph gbUnunhwny W
gEuninhwbph hwunhwdwl hwwhiwywuniejwdp ywjdwlwynpywd' ubGpunncd
ubntph pYwihu hwpwpGpwygnieintup thnthnpudnud £ 7fCC CpBC HbBBC L
TfCC Cp— HbBC gbunwnhwtpny dwjnptphg unwgywé ubpunh 78 W 69 %-p
Ywauntd 6U wpnwubnp, 7fA4 CpCD HbAB W TfBD CpCD HbAA qbuninhwtpny
dwjnbphg unwgywé ubpunh 65 %-p' tgbpp: 7fAB CpBD HbCC, TfBC CpAB
HbBD W TfCD CpCC HbCD gbtununhwtnny dwjntphg uinwgdwé ubpunncd
wpntuGph W EgGph phyp hwjwuwn E (P>0,999): Uwnwgywd wpnjntuplbpp
npwbu qEuGunhywywl dwnpytputn Ywpnn Gu yhpwnydt, hunywhwdGph tninhdw-

ub|Eyghnu wuwwnwuplutpned:

Lwhuwpwl

Swjnuh E, np YGunwuputph J6é Jwuh dnin dhohu hwpdny
suyncd 6U hwwuwp pYny wpniutbp W Egbp, wjuhupu® ub-
ntph pYwihu hwpwptpwygnieintup juqund £ dnuinwyn-
pwwbtu 1:1:

h°Us Ubfuwlhquny £ Yuwpgwynpyned ubntph Udwl hwpw-
pEpwlgnieiniup W hUswt u Ywnbih £ inwdt ubntph Yup-
gquynpdwU fulnhpp: Wu hwpgtiph G2aphn wwinwubuwlp
unwgytg, Gpp huwpwynp Gnwy nLuncduwuhnty ppeh pnn-
UnundwjhU wwwpwwnh ywnnigywdep:

Qnjnipintt nlubgnn Ywpdheh hwdwédwju® prgnilltnh Z, W
W wprUwuntUuGph uGnwywu ppndnunduBpp hndningutin
$6U, pwUh np wnwowgb| GU nwnpptp wninnundwjhUu gny-
gbphg: Wuwbu' ergntlibnh Z ppndnundp wwpnibwyned £

9-nn epnunundnid wnyw pwqdwehy wnbnwdwubp, wythut
Z ppnununudncd pwinunquynpywé 24 geubphg 17-p pwgw-
hwjinjwsd U 9-pn hndning ppndnundned, W hwywnwyp'
9-nn pnndnunuh ornitine transcarbamylase q6U WwpnLuw-
ynn UGy wnbnwdwup hndning £ Z ppndnundhu (L. Buchen,
2010, H. Ellegren, 2000):

GUpwnnynwd E, np pnrgntllGph W ppndnundp dlwynnyby
E Z ppndnundh huwywnhywghwih W hudGpuhwih wpryniu-
pnud: Ujn Jwuhu GU Jywjnid wunnunwg prgniultpnh Z W W
ppnunundutpnd wnyw ACOI W ZOV3 qtubpu nu EEO6
unLy Eninhnwhu hwenpnwywunpntup' Uhypnuwinbhinw-
Jhu YU(3-U (T. Ezaz, et al, 2006):

fengntitbph W ppndnundp npulenpynud £ qwép gbub-
nhywywl pwqlwquuncpjwdp: W ppndnundnid wnlw
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UB-h 60 %-p pwnyugwsd £ Xho innwunbuwihu ypyuntp-
jnLtulGphg (Y. ltoh, et al, 2011):

h twpptpnieintl uwelwuntuubph' prgntultnh tgtipp ht-
inbpngwutn GU, wjuhupU' dlwynpnud BU Z W W ubnwywl
ppnununuutn wwnpniuwynn dJwpghgutp, huy wnpniutknp,
npwtu hndnquutwn utn, wnwewgunid GU Uhwju UGy winp-
wh' Z ubnwywu ppnunund wwnnibwynn uwGpdwwnngnhn-
utp: Lywlwynd £ ergnillbph Unuin wwwagw opgwlhquh
utnp dlwynpynid £ Uhtsl pnuuwynpnudp’ nbnliu dwjpw-
Jwu opqwuhgunid. wju Gnwuwyp Yngynid £ wypngquidwihu
(E.A. Ambpockesa, 2005, J1.A. OctepmaHn, 1981, M.E. Jlo-
6awes, 1967): RunLpejwl Ut hwjinuh BU nEwetn, Gnp ubnt-
nh rYywjhu hwpwptGpwygnepiniup (1:1) mwwnwuynid £ wju
Ywd wyu ubnh gGpwywynipjwdp:

Qhinwywl gpwywuniejntunwd  gjnLnwinunGuwywu  Yeu-
nwuhubph W pnsnlUUGPh ubnbph EUwhU hwpwpbpwy-
gniRjwl npulenpdwu gnpénd hwypwywl nu Jwjpwyw
dwnwlgwywuntpjwlu nbph  yGpwpbpwg  Ywpdheubpu
hpwpwdtnd Gu, W Uhug wjdd uwnwnywd ncuncduwuhnniye-
jncuutph wpnyniuputbpp hhduwydnpqwé s6u (U, Pwnuwii-
jwu W ntph., 2021):

wny E UG, np JeunGiwgynn W dwnwugdwu pwquwagb-
Uwhtu  wwjdwuwynpdwénieintt nlutgnn  hwnlywuhput-
ph npulnpndp RGph £ hGunwagnnwéd (M.E. Jlobalwes,
1967): dwdwuwlwyhg unintgnidutph hwdwdwju' prgniu-
utph dnun ubnbph dlwynpndp wwjdwuwynpywé E Gp-
Unt gnpénuupny’ Z ppndnundh ryny (Gpyniuh nbwenwd
wnwpwlntd BU wpnlubp, huy Jeyh nEwenwd® Eqbp) W W7
ppndnundnud inbnwywyywd® ubnp  dlwynpnn  gqbutpny
(S. Nakagawa, 2004):

Utntph npnpuwl hwpdGypnwiht nGunipjwl  hwdwéawju’
3A4:Z7Z7 Yunhninhwny pngntblbpl wlwwnnin wpnlubp GU,
huy 34:ZZW Junphninhwny pnsgntllbpp' htpdwdpnnhun-
utp, pwuh np yGpghuutphu unuin qupquwunwd BU huswtu
dJwnwlubnp, wjlwtu b dwhu ubpduwnwlp: 34:.ZWW Yw-
phnunhwny wnwudljwyutph Jnin dlwynpynid £ dJwnw-
Up, uwywju npwlp 16 opwywuncd dwhwunwd Bu: Qhuwln-
pndnpdutpp, npnug Jwpduh dwhu hwwndwép hquywu E,
huy wgp' wpwlywl, nlubunwd BU ZZ ywd ZO Jwphnnhw
(.A.M. Graves, 2003, 2013):

fengnlluGph utnGph dLwynpdwl UniEyniwiht gGubwnp-
Ywywl hGunwagnunniejniultpp thwuwnned GU, np gnjniejnLu
nlutl Z W W ppndnundutpnid inbnwywyywé pwaquwehy
qtuGp, npnuep wluvhpwwtbu wwunwupuwlwwnne Bu ubnh
nwpptpwyuwl hwdwn: Yuweu® CHD (chromodomain-
helicase-DNA binding protein) g&up nEnwywyws £ Z L
W ppndnundutpnud (CHD-Z W CHD-W): Uju ppndnundh
Jwnnigywéeh thnthnfuntejwl dwdwuwy Ywpgwynpnd £
npwuuynhwghwih Gplnyep: Iwnywlpwyw E, np wunn-
unLg engnLlitnh unwn (pwyiwd, tunt, bwunnt) CHD-W qbup
pwgwywjnid £ (M. Schmid, et al., 2005):

Avian sex-specific, W-linked qGubpp wnGnwywJwsé tu W

ppnunununud (pwgwnnipjwdp wunnuntg prgnLtulitph), wn-
thunnd GU, hwjnuh £ 40-hg wybh wwwndtu: Wu gtutph
wywnhywgdwdp jwd wwuhywgdwdp £ ywjdwuwynpywé
nyjwy utinh uGnwywl gtndtph dlwynpnudp (. Rutkowska,
et al, 2012):

W ppnunundnud inbnwywyywé FETI (female expressed
transcriptl) qbup Wwwnwuhuwlwwnnt £ pugwnwwbu wpnt-
utph ubnwywu gtindtph qupgugdwu hwdwp (KJ. Reed,
A.H. Sinclair, 2002):

DMRTI (DM related transcription factor 1) gbup wnbnw-
YwJwsd £ Z ppndnununed, wwjdwuwynpnud £ rgnllltbph
Uhquiutnwywlu hwdwlwpgh dlwynpnudp: Iwinywlpwywl
E, np Updwé gBuh hndningp hwjunuwptbpdtbp £ Jwpnyuwlg
9-nn ppndnununid: SwgnLduwpwlntejwl wnnidny wju unn
E npnandhih dsx (double-sex) W ubdwwnnnutnh mab3 (male
abnormal 3) gtutphu (C.K. Matson, et al., 2011):

Cunhwluntp  wndwdp  pngnlluGph  ubntph  dllwynpuw-
Up Jwulwygnud BU bwl AMHSOXY, SOX3, WTI, SF1,
DAXI qtutpp, npnup ouwnngbubgh uwnuuwihu thnynd
wwpJwuwynpnd U ubntphUu  punpn2  $hghninghwywl
wnngbultpp W opqwultph dlwynpnidu nL quipgwgnidp
(M. Matsuda, 2016):

Uwjpbph gbunnhwyny wwjdwlwynpdwsd hugne £ thnthntu-
dnud ubGpunnwd ubnGph pYwjht  hwpwpbpwygnientup
hwpguwnpdwlup  wWwunwupiwuGine b hwdwwywwnwupuwl
gbUGinhywywl Jwnpybputbnp uytint bywwnwyny wnwphu
wuqwu Iwjwuwnwund Ywwnwnpytbp £ hunwhwdbph qb-
Ununhwwynpnid puin wpjwl 2hényh tnpwuudbphup (77),
gtpniinwwquhuh (Cp) W htunginphuh (Hb) |nynculitiph:

fuunhp £ npyti tnwpptp geunuinhwtinny tq hunywhwytphg
unwgywd ubpunh utntph pYwhu hwpwpBpwygniejwu
thnpédUwlwlu hGwnwgnuinienlulGph wpnyniuputnp Yhpw-
nt| tnnhdwubGyghnu wfuwwnwupubpned:

Ujnipp b UGennubkpp

IGnwgnnnienllltpp ywwnwpybp G 2009-2011 pyw-
ywuutphu Ujntuphgh Jwpgh Wpujwejwu hwdwjuph gjnunw-
ghwlwl wnuwnbuniejniunid: ®npdtph hwdwp punpyt) Gu
Uwhwnwy jwjuwynipéde gbnph® dhdjwlg hbGn wgquygwywlu
Ywuy gntugnn 31 Eg W 1T wpne hunwhwytn: @npduwywl
hGwnwagnunienltlubph  dwdwuwy Yphpwnyt, U nwuw-
Jwl wlwulwpnibwywl, hhpphnninghwywl, wnwneyw-
ghnu-gGUGNHYwywl, YEuuwswihwywl niuntdUwuhpnipe-
jniulbph - JGpnnutpp: @npébwywu  funwdpp  hwdwipybi
E UJwUwyubph uygpniupny’ puwnn wwpheh, ubrh, gbnhu
punpn? gniuwynpdwl, wnpunwyuwauywséeh W hwdwywqu-
Jwéeh: huynipwgnudp Ywwnwnytb) £ puwywl, J6y opw-
ywu dwnbph ubnp npn2ytp dSwwnUwywu Gnwuwyubpny
(C.B. KocbsiHeHKo U ap., 2020):

Lwpnpwwnnp hGlwgnuinieiniuuGpp Yunwnpytp Bu 2012 .
Rwjwuwnwuh wqqwihu wgpwpwjht hwdwiuwnwuh pun-
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hwunip  YEUuwpwlunipjuwlu  wdphnuh  «QBUGWMHhYwh W
ytUuwwnbhuuninghwih»  (wpnpwwnnphwyned:  Unwgywé
wpnjntplubpp uwyyb, b gbubinhjwdwptdwnhyuywl
yGpinwdnejwl BU Bupwnydt) 2020 f.:

Upjntup Udnpwngt) £ hunwhwdtph plwnwyh Bpwyhg'
hGl wynhywwnnp wwpniuwynn Jwyninwdwjhu thnpéwuneh
Uhgngny: Iunywhwdtpp gEuninhwywynpdt) U puin wpjwl
wn(hunn® uwhwnwynigubinh® tnpwludtphun (7), gbpninw-
lwauhuph (Cp) W htunginphUh (Hb) |nynLuliinh, Yhpwnyb
E winhwynhpwdhnwiht gty ElGYunpwdnptigh Gnwuwyp: Up-
JwU 2héntyp W hndnihquitnp unwgyt| BU hwjinuh JGpnnut-
pnd: ElG4unpwdnpbqu hpwywuwgytp £ Y6dhuh Ubennny
(1.LA. OctepmaH, 1981), gbpdwuwlwl wpunwnpnLpjwu
Biometra $hpdwjh Multigel-long  dnpbgh  wwwpwwnnd,
10 %-wlng wnihwyphiwdhnwiht hiih dpw (wn. 1):

Uryneuwy 1. Upjwl 2héncyh 77, Cp W Hb uwhwnwynigltph
ElGYnpwdnptgh wuhpwdtn wwjdwuutnp*

PnLdbp 5
3 (=]
5 - =,
c E I
5 © = s S
) g 5 Ebynpn- 5 5
2 = 2 heugpu  CLHUR 30 3
= B S nwjhu =
3 =4 = oL =
5§ = B S 3 £
£ z 5. & 2 £3
S ® #3 > F> A5
005M 0.016M
wnhu winhu-
10 12 1:2 80 30
4 HCL  qihahl,
PH=88  pH=87
0.18M 0.016M
. wnphu wphu-
Cp 0 12 11 e onin, %0 25
PH=8,8  pH=9,0
02M  0.08M
Hp 10 12 ;7 Wonhe wnhe g g
ghinpwn,  pnpwn,
PH=88  pH=87

*Yuquyt E htnhlwlutiph Ynndhg:

RGwnwagnuiniejntlutph wpryntupnid unwigywé nyjuubnp
Gurwnyyt U yhdwywagpwywl yepinénipjwl. Yhpwnybg
GU Uh pwpp pwlwélitp (E.K. Mepkypresa, 1970) L. SPSS,
Excel hwdwywngswjhu dpwaptpp:

Npnaytg U
1. Uhghu pqwpwlwywlp®

=2

n
npntn M -p Uhght pYwpwlwlywll £, 7 -U" nwppbpwy-
utnp, 72 -p* nwpptpwyutnh phyp:

2. Uhghu pwnwyntuwjhl 26nnuup’

oo |2 =M)
n—1

npwntn o-Uu Uhghtu pwnwyntuwjht 26nnidu E:

3. dnthnpuwywuntpjwl gnpbwyhgp

C :G-IOO,

v

M
npuintn, C, U thnthnfuwywlntejwl gnpdwyhgl E:
4. Uhghu pqwpwlwywuh upuwip’

m, =—
M ﬁ

npwntin 71, -p Uhghl pywpwlwywuh uhuwil k:

5. Iwywuwinhnipjwl swhwuhp'

npuntn £,, -p Uhght pywpwlwywluh hwywunhnieniu E:
6. Swppbpniejnlultph hwywuwnhnipiniupt
D

mD
npuintn ¢, -U wwpptpnienillGph  hwjwuwnhnieinlit E,
D1 wnwybwanyu W Ujwqugnil  nwppbpwllbph
wnwnpGpneniup, 7, -U° dhght pwpwlwywlh ubuwih
tnwnptnnienLup:

Ip

7. Cunhwuntp nhuwtpupwt®
C,=>(V-M,),

npuntin Cy U punhwuncp nhuwbpuhwl £, M- pninp
hwdwhudptnh puinpwlgutph vhohu pywpwlwywup:

Upmyniupubpp W yGpneénipyniup

Lbpywynidu gjntnuiinuinbuwywu yEunwupubph W engnLu-
UGph punpwubpdwlu wfuwwnwueputGnnd Yhpwnynid Gu
Unp gbUGnhywywl JGrennutp, npnug hhdpnwd puwé Gu
wnihdnnd gEuGinhywywu nGintpdhuwghwih hwdwywngt-
np (wpjwu fudpGp, wnihdnnd uwyhwnwyniglutn, uwwnbhnw-
Jhu YU@): Yhpwndwl wwngniejwdp W Jwwngbihnipjwdp
hwwnjwwbu wpnhwywu £ uwhwnwynigubph  YeLUuweh-
dhwywtu pwqdwquwunipintlp: Pwqlwehy  nuuncdUwup-
npnieintluGpnd wwnqytby £, np gjninuinunbuwywu yeu-
nwuhubph W ersgntlltph uwyhwnwynigutph YGuhg wytihu
wnihdnnd E. wju uhuretgnn qbuu ntuh JGyhg wybih wib:
LUwlu uyhwnwynigubpp unwglb G «yunnigwépwhl gb-
UGph YGEuuwphdhwywu dwpytputpny» wujwunwdp W jwjun-
nGu Yhpwnynid GU gjpinwnntGuwywl yEunwuhuGph no
rngntluGph gEunnhwwynpdwu W niGyncwipu ywd dwp-
yGnpwhu uGGYghwynd (Ax.U. Bennep, 2018):
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dnpGgpwuh wpnyntuplubph Jepnudnieintuhg wyubple E,
np thnpdlwywu hudph hunwhwytph dnuin gEuninhwtnh
huwpwynp pwqdwpehd gnignpnnidubphg dlwynnyty Gu
jnpn' 7fA4A CpCD HbAB, TfAB CpBD HbCC, TfBC CpAB
HbBD, TfBD CpCD HbAA, TfCC CpBC HbBC, TfCC Cp—
HbBC, TfCD CpCC HbCD: Yuwughg unwgywé ubpunh
utntph pywjhu hwpwpbpwygniejwl wpnnlupubpu wd-
thnthjwé BU wnynLuwly 2-nLu:

Cuwn wryntuwy 2-h* pninp 31 kg hunywhwybphg unwg-
Jwé ubpunh ubntph pYwiht hwpwpbpwygnieniup unin £
1:1: Uwywju vhwdwdwluwy, Jwjptph guninhwyny wwjdw-
Uwynpywd, wijl 2tpinwyh thnpuynud £ gGpwywynieiniu £
utwunLd wju Ywd wiu utnp: Wuwtu' 7fAB CpBD HbCC,
TfBC CpAB HbBD W TfCD CpCC HbCD gtunuinhwbtnny
hunywhwdtphg uhghtu hwpyny uwnwgybp U hwljwuwp
rUNY wpniubp W Egbp: Lpywé gbuninhwny hunwhwytnp
Yuwaguntd BU thnpéuwywu fudph 54 %-np:

3Gwnwpenphn wpnntupltn Bu gpwugdt) 7fCC CpBC HbBC
gnrqgwygdwl nGwentd. ubpunh 78 %-p Yuqunid BU wpnt-
ubnp, 22 %-n' Egbipp: LUwU gtununhy BU nlukgt| thnpdlw-
Ywl pudph hunywhwytph 10 %-n:

TfCC Cp— HDbBC gbunnpwh ntwpend nwpdjwl gbpw-
Upnnud BU wpniubpp' Yuauting ubpunh 69 %-p: Uju qb-
Unnhwh hwunhwyuwl hwdwpiwywuntpiniup, huswbu bw-
hunpnhup, Lu 10 % E:

2wndwwihnptl wwwnytnp thnpuynud £ 744 CpCD HbAB
gnrgwygniejwdp hunywhwybphg unwgywé ubpunh Unun.
65,5 %-p wqunwd GU Eqtpp, huy 35,5 %-p' wpniubpp: Lpywé
gGununhwh hwunhwJwu hwawhiwywunipntup 13 % E:

TfBD CpCD HbAA qbuninhwp Ynnn hunywhwdtnh utnu-

nh 65 %-p Jwaqund U Eqbpp: Cun npnud” wju gGunuinhwh
hwunhwJwlu hwawhiwywunie)niup Unyuwtu 13 % E:

Uunwgywé ubpunh ubntph pywjhu hwpwptpwygnipjwdp
wuwjdwuwynpywé' thnpduwlwl fudph dwypbphu wptih £
nwpwlgwnt| GpGe hhduwywu fudpGph.

1. TfAA CpCD HbAB, TfBD CpCD HbAA, tpp ubpunnwd
gbpwynned BU Egbpp (65 %):

2. TfCC CpBC HbBC, TfCC Cp— HbBC, tpp ubpunncd
gbpwynnud U wpnlutpp (73,8 %):

3. TfAB CpBD HbCC, TfBC CpAB HbBD, TfCD CpCC
HbCD, tpp ubpunnud wpniutph W EqGph rhyp hwyw-
uwn £ (g6.):

*
=
—

—

Uwwnuiph utknp, %

FFE

0
Tf4A CpCD TfAB chD 1/BC CpAB T/BD CpCD TfCC CpBC  TfCC Cp-  TFCD CpCC
HbAB HbCC HbBD HbBC HbBC HbCD

Q4. Swpptp gbUununhwny hunywhwytbphg unwgywsd dwwnnwh
utintph rYwhU hwpwpGpwygnieintup Gwquyty £ htnhlwly-
ubph 4nnupg).

UnynLuwy 2. Swpptp gGuninhwny hunywhwytphg unwgywé dwwnnwph ubntph pywhu hwpwptpwygnieniup®

Uwjptph Utpunh Mim Uhghu pwnwynLuwhu Yhuwbpuhwl, Jdwphwghwyh t
gGunnhwtpp ubnp 2tnnudp, o C gnpéwyhgp, CV m

Q 64,5+1,50 3,00 9,00 4,65 43,00
TfA4 CpCD HbAB 4

1) 35,5+1,50 3,00 9,00 8,45 23,66

Q 50,8+1,66 3,70 13,70 7,28 30,60
TfAB CpBD HhCC 5

1) 49,2+1,66 3,70 13,70 7,52 29,63

Q 49,5+1,31 3,21 10,30 6,48 37,78
TfBC CpAB HbBD 6

3 50,5+1,31 3,21 10,30 6,36 38,55

Q 65,25+1,31 2,63 6,92 4,03 49,43
TfBD CpCD HbAA 4

3 34,75+1,31 2,63 6,92 7,57 28,81

Q 21,7+£1,76 3,06 9,33 14,1 12,33
TfCC CpBC HbBC 3

1) 78,3£1,76 3,06 9,33 3,87 44,48

Q 30,7+0,33 0,58 0,33 191 21,81
TfCC Cp— HbBC 3

3 69,3+0,33 0,58 0,33 0,89 21,00

Q 51,3+1,41 3,44 11,87 6,71 31,38
TfCD CpCC HbCD 6

3 48,7+1,41 3,44 11,87 2,98 34,54

*Yuquuty £ henhuwlutnh Ynnuhg:
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Unyntuwy 2-h nmdjuiuenh Jennudnipjwdp hwpg £ wnwgw-
uncd® hug ubhuwlhquny £ Yupgqwynpyned ubnbph bdwu hw-
pwpbpwygnienLup:

UYuhwijwn E, np uGnBph hwpwptpwygnieintup bwiu W wnwy
wwjdwuwynnpgwé E sunnubph tnwipheny, $hghninghwywl
Jhdwyny, qwdtunutph npwyny, YGpwpwduh punypnd,
pnuddwl UGennutpny W, hhwpyt, dwnwlgbihniejwdp:

Gwnwgnuiniejntlubph hwdwawju® oyngtlubgh dwdwluwy
wnwppbp gEuninhwny thnpdlwlwu fudph hunywhwytnh
Unin wnwowgb) U wuhwjwuwn pwlwynipjudp Z W W
ppnunund wwpniuwynn qudtnutbp Ywd dJwpghgutp:

Rwny £ UG, hunywhwytbph gBuBnhywywlu Jwpytputph
pwgwhwjinnidu wpnhwywu fuunhn £, pwuh np dwpytnpw-
Jhu Ywd gBundwjhu utGyghwjh wpnniuputbph Ywuhuwwnt-
untdp hhduwywunwd wywjdwuwynpywé £ ynwniyjwghwut-
nh gqGUGwhywywu Ywnnigywdpeny, wnwldhlu [nynculitph,
wibueph W wunbuwywu wnpdtpwynnp hwwnywuhubph
Uhpl wnyw Yuwh wuwnmhdwuny:

GqpwlwgnLpnilu

Cuwnn  hGnwgnunienilltpp’  thnpdlwywl  hunywhwyt-
nh gUGwnhywywu gniquygnidubnp jnpu BU* 7744 CpCD
HbAB, TfAB CpBD HbCC, TfBC CpAB HbBD, TfBD
CpCD HbAA, TfCC CpBC HbBC, TfCC Cp— HbBC,
TfCD CpCC HbCD, npnug hwunhwydwl hwédwhiwywunt-
rinLUp  hwdwwwwnwuhpuwlwpwn Yuwaqunud £ 0,13, 0,16,
0,19,0,13,0,10,0,10 . 0,19 %:

TfCC CpBC HbBC It TfCC Cp— HbBC gtuninhwtnpny
dwjnptphg utnwgywé utpunh® hwdwwwwnwupuwlwpwnp 78
W 69 %-p Juaqunwd BU wpniutpp: Wu qEunnhwbph hwu-
nhwyJwl hwwhiwywuntpintup 0,1 Ywd 10 % E (P>0,999):

TfA4A CpCD HbAB W TfBD CpCD HbAA qbuninhwtnny
dwjnptphg unnwgywé ubpunnwd kgbiph 65 % gbpwynnipe-
Jwdp wwjdwuwynpywé' guninhwtnph hwunhwydwl hwéw-
huwywuncpniup Yuagunwd £0,13 wd 13 % (P>0,999):

TfAB CpBD HbCC, TfBC CpAB HbBD I TfCD CpCC
HbCD qgbuninhwtpny  Jwjpbphg  unwgywé  ubpunnd
wnniutph nu Egbpp rhyp hwywuwn E, hugp thwuwnned £, np
WJwsd gbuninhwtph hwunhwdwl hwdwhiwywunie)nup
pwywywlu pwpép £ 54 % (P>0,999):
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Ucnonb3oBaHue NonMMopgHbIX GeNIKOB KPOBU UHAEEK KaK MOJIEKYNAPHbIX MapKepoB Ans
perynsauumu o6pasoBaHus nona

M.B. BapansH, T.5. AnosH, 0.I. MapmapsiH
HauyuoranbHbIl agpapHbIl yHU8epcumem ApMeHuUU

C.A. XapaTtsH
HayyHbil yueHmp oueHKu u aHanusa puckoe 6e3omacHoOCMU NUUEsbIX MPodyKmos

KnroueBble cnoBa: uHOelka, 20M0O3U20MmHbIl, 2emepo3u20MHbIl, 2eHOMUI, 071

AHHoOTauwusa. VccnefoBaHus nokasanu, YTO COOTHOLLEHWE MOMOB B MOTOMCTBE MHAEEK B 3aBUCMMOCTU OT reHoTuna
M YacToTbl BCTPEYAEMOCTU FEHOTUNOB U3MEHsIeTCS. Tak, B NoToMcTBe uHaeek ¢ reHotunamu TfCC CpBC HbBC v TfCC
Cp— HbBC 78 1 69 % cocTaBunu camuibl, B noTomcTBe Matepeii ¢ reHotunamu 7fA4 CpCD HbAB v TfBD CpCD HbAA
65 % camkun, a y uHgeek c reHotunamu 7fAB CpBD HbCC, TfBC CpAB HbBD w TfCD CpCC HbCD B notomcTBe
HabmoAanock paBHOE KOMYECTBO camuoB U camok (P>0,999). MonyyeHHble pe3ynbTaTtbl MOTYT GbiTb MCMOMb30BaHbI B
Ka4yecTBe reHeTUHECKUX MapKePOB B CENEKLVOHHO-MNEMEHHO paboTe ¢ MHAeNKaMMu.

Application of Blood Protein Polymorphism in Turkeys as Molecular Markers for the Regulation
of Sex Formation

M.V. Badalyan, T.B. Aloyan, Yu.G. Marmaryan

Armenian National Agrarian University

S.A. Kharatyan
Scientific Center for Risks Assessment and Analysis in Food Safety Area

KeyWords: turkey, homozygous, heterozygous, genotype, sex

Abstract. The conducted investigations testify that due to the genotypes and their occurrence frequency in mother
turkeys, the numerical sex ratio undergoes certain changes in the generation. Males emerged from the mothers with 744
CpCD HbAB and TfBD CpCD HbAA genotypes make up about 78 and 69 %, whereas females produced from the mothers
with Tf4A CpCD HbAB and TfBD CpCD HbAA genotypes are 65 %. The number of males and females produced from the
mothers with 7fAB CpBD HbCC, TfBC CpAB HbBD and TfCD CpCC HbCD genotypes is equal (P>0,999). The obtained
outcomes can be applied in the turkey breeding activities as genetic markers.
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Pwlwih pwntp'

funpnp GngGpwynnp Yeunwuhutbph pwptbghngh tnwpwéywénLpjwl nhuwdhywl

pwpbghnq, ncunLduwuhpyby Ewnwpptp Eynhwdwywngtnh wwjdwlubnnd: Quinuwup, wdnwlp

Swiyniph dwng, L wplwlp hGunwgnuniejwu BU Bupwnydt, 6 wduwywuhg pwnpép wnwnpptn

tnwywnwpnéniyncl, wnwphpwhu fudpbph YEunwuputp: Mwpgqytby £, npn hhjwunniejwl tnwpwédwln

nhq, hwunywwbu Uwwuwnnwd U pwpEUwwun  puwyhdwjwywl - wwydwuuGpnd

wpnunwdwyn pwadwgnn W qunpaqwgnn Rhipicephalus utnh wngbpp, npnup Swyniph Jwngh
wnwudhu  wphuwphwagpwywu gnunputGpnud wwihu Bu Jhusle 4 ubpniun n
hwugunwd UGS inunGuwywl Juwu: Nunh gbpwyw fuunhp £ hhjwunniejwu
hwpnigsubph W wpnunwywjpwihu wngbph nGd ghunwywunptu  hhduwynpJwéd
hwdwihp pnidywupuwngbihs uhgngunnidubnh hpwnww uynedp:

Lwhuwpwl Swywpwpniénipjwl  qupgugdwup — fungpunnuinned  BU

Rwjwutnwund - wuwulwpnidnipjwl  wRwowwnwn — 6jnL-
ntphg E  wwldwpwpniénipnilp: Swywpp  pnénd - Bu
Ywpe, Uhu, Ywpbhnulp unwlwint, wnwudhu Gpynpubpnud®
Lwl npwtu whuwwnnid pwlbgubine Lwwwnwyny: Iwjwu-
tnwunw  wlwulwguwpwlwyh Jdwubwwndwl W fun2nn
Gngbpwdnn YGunwuhubph wnnhdwubtyghnU (wjuwdwywy
whuwwnwuplbp shpwywlwgubint wpryntugned ynyGph up-
ohU Juplwwnynipintup tnwnhutn 2wnniuwy tnwwnwuyned E.
2017 . Ywaquty £ 2260, 2018 .’ 2310, 2019 .' 2365 Yg

uwhdwuutpnd (www.armstat.am):

Uuh wpunwnpnigjwl bywwnwyny wdtkgynn Yeunwuhutph
LUwhiwuywunwihu quugywén sh gbpwquugnd 320 Yg:
Uhugntn wwywpwpniénipjwu Jupdwl  dwdwuwywyhg
inGhuuninghwutpp W pwpépdetpwwnne géntph gEundnunh
ogunwgnpdnudp hUwpwynpnieiniu Bu tnwhu utnwliwg inw-
nGywu wnujwql 4000 Yg Ywpe, huy duh wpunwnpniejwl
hwdwp pinywé inwydwpl hpwgutp 450 Yag W pwpan yeunw-
Uh quugywény (A.B. AsapsH u gp., 2021):

pwquwrehy  hhjwunnigynilutn, win pynd® pwptighngp
(M.LU. AkBaeB u Aap., 2004, H.M. KoctomaxuH, 2009,
B.B. Nasapes, 2008, A.A. HenoknoHos, N.A. lNpoxopoea,
2005, P.T. CaduynnuH, 2005, H.M.D. Route, 1976):

Swywph pwptghngp hujwghnu hhjwunniejniu E, jwjunptu
nwpwéyws £ 3wjwunwlh tnwe puwyhdwjwywl gninhub-
pnud® hwnywwbu Swynh dwngnid: 3wpnigsh thnpuwugn-
nn Boophilus calcaratus, tnptulu Uwl Rhipicephalus bursa
W Haemaphysalis punctata \nqtnU BU (A.B. BynaxkuH, 2015,
.. KopeHbepr, 1983, C.O. MoscecsH 1 ap., 2013):

Upnunwydwjpwihtu  ingbph  pwlwyp wwydwlwynpywsd E
Gnwlwywjht wwjdwuutpny, Gupwyw E Fwywl nwwnw-
uncuutiph, huy hhjwunniejwl tnwpwéywdnijwl nhuwdh-
Jwu' nbuwyh ptnniuncejwdp W Egbph Ynnuhg ubpsdywé
wpwl pwlwynigjwdp (3.6. Kep6abaes, L.P. Llywb6a,
2011, V.N. Belozerov, 2001):

Upnunwdwjpnwihu wngtpp pwywywl uyntu BU wpnw-
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phU dhpwywjph wupwpbUwwuwn gnpénultph UYwwndwdp
(B.H. PomaHeHko, 2007, E.M. Addison, R.F. McLaughlin,
1988, F. Dantas-Torres, 2013): Iwpntghsn thnpuwugned
GU hhduwywunwd wngh hwpuywyubnpu no hwunt dub-
ppt dJwnpdwl dhengny, wnpwluoywnphwy W Jdhgthniwhtu®
npwludwquiht dwlbwwwphubpny (3.6. Kepbabaes u ap.,
2000): Ipwunntejntup thnfuwlgyned £ uGpunGutpniun, wy-
uhupl' ingbpp hhywunniejwlu hwnpnighgubn Bu Ypned wid-
pnng Yjwuph pupwgentd (M.U. XpuctnaHosckui u ap., 2009):

Lnp ubpypywsé YEunwuhubpp Eugnunhy opwhultnpnid hh-
Jwunwunwd BU pwpbghngh wytih éwup éwny, huy nbnw-
Ywu tnnwydwph unuin hhjwunnipjwl whiinwuhutpp Ywpnn
GU wutBulLhu £ gnpulLnpybi:

Undnpwpwn pwptighngh wnwghl nbwetpp gputgyntd
GU yGunwuphutphu wpnunwyw)p twutkintg 10-15 on wug:
Swp 2ngwliliGpnid lnwpyw pupwgenid jupnn £ gpwligyty
UhUsle gnpu pnuyned, hugp wwdwuwynpywé £ thnpuwlignn
wnqgtph uGpniunutbph rYny (U.H. EMensbsaHosa, 2002):

Cuwn Ubpywynwdu gnpdnn nwuwywpguwl' wpnunwdw)pw-
JhU ingbiph Boophilus ubnp Rhipicephalus utbnh Gupwutnu
E, nwunh Boophilus calcaratus ntuwlyp JGpwudwuyt) £
Rhipicephalus annulatus (A.A. Guglielmone, et al., 2014):

Ujnipp W UGpnnutpp

NuntdUuwuhpnienilltpp Ywwnwnytp Bu 2020-2022 pR.
Swynph dwpgnd: Eynhwdwywngtnh hwdwéwpwywpw-
Lwywl hGnwagnunipintbutnt hpwywuwgytb) Gu hwwnny
gnigneuutinh Yhpwndwdp: funpnp BneGpwynp YEunwuhutph
pwpbghngh nwpwéywédniintll ntuntduwuhpyb) £ wlwu-
Uwpnidwywl Swnwjniejwl yhdwlwagpwywu nyjwiutph
W ubthwywu hGwnwagnunie)ntuubph hhdwu Yypw:

Pwptghngh whunnpndwu W hhdwun YEunwuhuGph he-
wnwagnunteintlubph  pupwgend  Yhpwndtp Bu wlwu-
LUwpnidwywl  Jwywpnwbwpwuniejwl — hwdpunhwuncp
JGpnnutp: 3wpdh GU wnldb] hwdwdwpwywpwlwywl
nyjwiutnp, whuinwuhubpp, whnwpwlwwlwwnndhwywl
thnthnpuncpynclutpp: Wpjwu bdnuGpp y6pgyty Gu yeEunw-
UpuGph Swjpwdwuwihl® wywugh Yuwd wngh wnjwl wunpe-
utphg W hGwnwagnndb| (wpnpwnnp wwjdwuuGnned. utny-
y&| GU punn Nndwunyuynt W nhwnygt Jwupwnhwnwyh uté
funpnpwgdwdp’ hubpupnU hwdwywngny (90X): LUnwwn-
Jwd YEunwupubph Unuin ywunyt) U pwgwhwjn whinw-
upputn: Uhug win pwptghngh Ugwwndwdp jncpwhwunncy
pnidnid gh hpwywlwagyb):

funonp Gnetpwdnn YEunwuhubph pwptghngh nwpwéyw-
onLejwlu nhuwdhywu niuntdUwuppyby £ wwpptp Eynhw-
Jwywnabph wwjdwuutpnid: Qupuwup, wdnwup W wplw-
Up hGunwgnunipjwu Gu Bupwnydt) 6 wduwywlhg pwnép
nwpptin tnwnhpwjhl fudptiph Yeunwuhutn:

Upnynitupubipp W yGppneénipyniup
Swyniph dwpgned hwunhwned GU w2huwnphwagpwywu hwp-

rwyw)npwihl, wuwnwnwjhl, Gupwiwjwl W wiwwu gninhw-
ywuntpyniuutnp:

Rwpprwywjpwiht gninhu gunuynid £ 6nyh dwytGplinyehg
750-850 U, wuwnwnuwjhu gninhu* 850-2000 U, Gupw|wjwl
gnwnhl' 2000-2200 J, wiwjwl gninphl* 2200-2900 U pwpé-
npnLeinLlUGph Jpw: Auwyhdwjwywu wwjdwuutbpp bywu-
tnwynp U hnnwénwnwuhubph, wyn YU wpnunwywjpw-
Jhu wngbph qupqugdwl hwdwnp, npnup pwgqdwpwuwy W
pwqUwwnbuwy U hwinywwtu hwppwywjnpwihu nu wuwnw-
nwjhu gninhubpnty:

Cuwn wnyncuwy 1-p' yEunwlhubph tnquiypneentup hwppw-
Jwjpwjhu gnuinncd Yugunid £ 100 %, wlwinwnwjhU, Gupww-
jwl, wwwu gnnpubpnd®  hwdwwwwnwupiwUwpwn
86,6-100, 66,6-100, 53,3-100 %: PwqgUwyh nLuntduwuh-
pnpntllbph hwdwawju® ényh dwybplnyehg gninhwy-
wuntpjwlu  pwpapwgdwlp  gnigpURwg  quypniejwl
EpunGUuhynipintll nL huinGuuhynieintlp bjwanid Gu:

Rwny EU26L, np pwpBghngp puwoswhuwhu hhjwunnieintu
£ Swpnigsh plwywu opwpulbp Gu wngbpny Jwpwyjwé
nwpwéplubpp: Nwagpwy E, np lnquypniejwl  hunbu-
uhynrejntup wnwnpptp £ JGYy yGunwune dnin upnn E
hwjinuwpbpdt| UGyhg Uhusle Uh pwth hwpjnip inhg (LY. 1):

Unynruwy 1. Swyniph dwpgned fun2np GngGnwdnp YEunw-
Uputph wwpptp wwphpwiht fudptiph Jw-
nwyywénieintup heunnwihlu wtngtpny*

Jwpwlyyws Gu -§l
Lo S %‘
UbUnwhUtph %g‘g 3 2
wnwphep £53 Utunwuh % E 5
325 5238
382 255
m~=>o (2] "% =
wprwdwjpwihl gninh
Uhusle 1 tnwipBlwiu 15 15 100 106,1
1-3 nwntlywl 15 15 100 162,2
4-6 lnwpGlywu 15 15 100 2033
6 wnnwnpGlywuhg pwnén 15 15 100 194,6
Uuwthwnwihu gnwnp
Uhugle 1 tnwpBlw 1] 13 86,6 88,7
1-3 nwntlywl 15 14 933 145,4
4-6 lnwptywu 15 15 100 193,2
6 nwpBlYwlhg pwpan 15 15 100 186,4
GUpw|wjwu gnwnh
Uhusle 1 tnwipBlwiu 15 10 66,6 64,1
1-3 tnwntlywl 15 15 100 122,6
4-6 lmwptywu 15 15 100 118,4
6 nwpblwlhg pwpén 15 15 100 89,3
Ujwyjwl gnunp
Uhusle 1 tnwipGlwu 15 8 53,3 22,4
1-3 tnwntlywl 15 14 93,3 815
4-6 lnwptywu 15 15 100 94,2
6 nwnpGlywuhg pwnép 15 15 100 51,6

* Yuquyt £ htnhlwyutnh Ynnuhg:
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L. 1. Pwglwehy ingbpny yupwyywé yny:

uwhwnwynigwjht pwnwupny wp:

L. 2. Pwpbghngny hhdwun yndh nenuwé LY. 3. Pwpbghngh hwpnighsubnnyg whunw-

hwpywé Ephepnghinutp:

Ungnuwly 2. Iwjnwptpwé ingtph pwlwlu pun gn-
inhutph*
n=100
YtunwUuhubph ypw hwyinbwpbpwéd
wpnunwywjpwihu wnqtph pwbwyu

puw ubrh, %
Qnunhwlwlnipyniup g % 5
~ @ X
i 0§ i i
@ 3 S 5 3
3 5 E 3 £
S = S = S
< ~ T T S
Swnpwywnwhu 2 79 1 11 7
UUwnwnwjhu 10 64 6 2 18
Glpwwjwl 14 40 16 0 30
Ujwjwu 25 8 22 0 45

*Yuquyty £ htnhlwlutnh Ynndhg:

Snipwpwlgnip  gnnnud - YEunwuhubphg  hwjwedt) E
100-wywu wnhq: Iwjnuwpbpytp 6BU hhug uGnh® Ixodes,
Rhipicephalus, Haemaphysalis, Hyalomma, Dermacentoy
wngbn: Unyneuwy 2-h hwdwéwjt® wnwytb] nwpwédyws tu
Rhipicephalus ubnh wgbpp, npnug pwlwyp wnwppbp wp-
fuwphwgpwywu gnuhuGpnud twwnwudnid £ 8-79 %-h
uwhdwund: Wutuhg phs nwpwdywén Hyalomma ubnh
wngbpl GU* UhUsle 11 %: Ixodes, Haemaphysalis, Dermacentor
utntph nngbph nwpwéywénieintup hwdwwwwnwuhuwlw-
pwn Ywadnwd £ 2-25, 2-11, 7-45 %:

Cun  hGwnwgnunipnillbph’  hwppwyw)pwihu - gnunnud
gpwlgyt] GU hhjwunnigjwl 4, wunwnwihu gnnnid® 3,
Gupwwjwu gnuind” 1 pnuyncdutn, huy wiwwl gnnnd
pwpbghng hhjwunnipintt sh  hwynbwptnpdGr: 3wnyw-
Lwywu E, np hhjywunnipjwl wnwpwénudp wywydwlw-
dnpwé £ wingliph penniunuejwlp,  quipguiguwl ghyth
nlnnnigjwdp, hUugwbu twle nywp gninhwywuniejwl
oGpdwjhu nGdhdh thnthnfuwywuniejwdp, hugp qquihnptu
wannud E wngbph YGuuntbwynipjuwu Yypw: Pwptghngny
hhjwun yeunwuhuGph Jnuin Uywwndnd £ gEpdwuinhdwuh
pwnanwgnty, dwnpunnwywl W upinwnpwihu hwdwywngbnph
gnpénlubnLewl fuwuguwnned, hGdnginphuniphw, nGuwlGih
(npdwprwnwUuRUEph nEnunLEINLU Y. 2) W Yuwrlwwnynipjwl

Udwgnud, npp inlned £ uhugle 20 on W wiyGih: “Bunwuhutph
opqwuhaquntd hwnpnighgubpp nGnwywydnid U Ephepnghun-
utpnud, quipqwunwd GU, pwgdwunwd W, pwjpw)Giny npwup,
rprwithwugnd Unp Enhrepnghwinutph Uty (LY. 3):

GqpwlwgnrpjnLu

Swyntph dwngh jnLpwpwlgnip w2fuwnhwagnwywu gnnniu
punpn? $wnilwl W npwt bywuwnwynp wwjdwulbp Gu
untinénid pwquwehy hhjwunnijnctuutph, wyn pYncd* pw-
pGghngh hwnnighgutiph thnfuwlgnnutph quipquiguw n
pwquwgdwl hwdwp:

Pwpbghngh (wjunptl twpwéywénLentup Swyniph dwp-
gnud wwjdwuwynpwéd £ pwpGuywun puwyhdwjwywu
wuwjdwuuGpny, wpnunwywpwihbu wngbph pGnnluniejwdp:
Swwnywwbu nmwpwsdJws Bu Rhipicephalus ubnh wngbpp,
npnup Jdwngh wnwudht wphuwphwgpwywl gnnhuGpnud
nwihu BU Jhugle gnpu ubpniun W hwuguned huywjwéwywy
inuwnbuwlwl yuwu: Neunh gbpwyw puunhp £ ghnwywun-
ntu hhduwynpywé hwdwihp pnidywlhuwpgbihg Uhenguw-
nnLUduGph hpwwnww Buynedp:

Pnudhg Uhgngunnidubpu hpwywlwgynd G hwpnigsutph
ngUswguwl, huy Ywupuwngtihs Uhgngwnnidubpp® wpnunw-
Jwjpwiht ingtiph nGd wwjpwnh bywwnwyny:
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PacnpocTtpaHeHue 6abe3no3a KpynHOro poraTtoro ckota B TaByLUCKOM ob6nacTtm

B.B. NpuropsH, I1.I". FpuropsH
HayuoHarnbHbIl agpapHbili yHUsepcumem ApMeHuu

KnroueBble cnoBa: 6abe3uos, Tasyuwckasi obsiacmes, cKomosodcmeo, Kreuwl, nacmoéuwe

AHHOTauwmua. MN3yyeHa AmHaMmmka pacnpocTpaHeHus 6abesnosa KpynHOro poraToro ckoTa B pas3nmyHbIX 9KOCUCTEMaX.
BecHon, neTom 1 oceHblo Gbinn o6cnefoBaHbl XUBOTHbIE Pa3HbIX BO3PaCTHBIX rpynn cTaplue 6 mecsues. YCTaHOBMNEHO,
YTO pacnpocTpaHeHuto GonesHn OCOBGEeHHO CrnocOoBCTBYIOT pa3MHOXalLWMecs M passBuBarLmecs B GnaronpusiTHbIX
KNMUMaTUYEeCKMX YCrnoBusix knewm popa Rhipicephalus, koTopble B OTAEMbHbLIX reorpaduyeckux nosicax TaByLUCKOM
obnactn AalT A0 4 NOKOMEHU NMOTOMCTBA M HaHOCAT 60nbLUON 3KOHOMMYeckui yuiepb. MNoaTomy nepBooyepenHon
3aaden aABngeTCca cpovHasn pa3paboTka Hay4HO 06OCHOBaHHBLIX KOMMMEKCHbLIX MPOMUNAKTUYECKNX MEPONMPUATUN.

Prevalence of Bovine Babesiosis in the Tavush Region

V.V. Grigoryan, L.H. Grigoryan
Armenian National Agrarian University

Keywords: babesiosis, Tavush, cattle farming, tick, pasture

Abstract. The dynamics of the bovine babesiosis prevalence has been studied in conditions of various ecosystems. In
spring, summer and autumn animals of different age groups over 6 months old have been investigated. It has turned out that the
spread of the disease is particularly promoted by the ticks of Rhipicephalus genus propagated in favorable climatic conditions,
which produce up to 4 generations in individual geographic zones of the Tavush region and cause huge economic damages.
Thus, the development of scientifically justified complex therapeutic and preventive measures against the disease pathogens

and pasture ticks is a priority issue.

Cunmlifly £ 27.06.2022 po.
Qnuifunuyty £ 13.07.2022 fe.
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Pwlwih pwntp'

Yuwpwlhs winpndhly nhupun,
prwubghutinh htunwa,

quugh nhduyht dwup
nulynpUubph dlewthnfunceynil,
funquipnLwlwl inlinGuntyncl,
Bordetella bronchiseptica,
n&nunutynnwnnpupl

uvonouahrhr

fungtph wwunpndhy nhupwinp UEpYwnLdu wnpwéyws £33 Updwdhph W Ynunwgeh
dwpgbph npn2 hunquipntdwlwl inuinGuncpiniuutpnid: IGnwgnunnce niultph
hwdwédwju* hhjwunnipjwl Uywwndwdp puywntuwy G pninp gGnwwntuwyutph W
utnwwwphpwjht fudpGph fungtinp, uwyuwju punpn Yhuhywywl whnwuhutnp
npulenpyned 6U 3-5 wduwywu pindwl Jwnnwh unuwn:

Swjwuwnwunwd hhjwunnipjwl nwpwddwup bwywuwnned BU- funquipnudwywl
inuwntuntpniultph Uhple inuinbuwywl Yuwtpp: Wuwwwhny funqupnidwywu
nuwnGuntpintbutnh wnnngwgnidp, huswtu Lwle hwpniggsh hGnwgquw tnwpwénudp
Jwuphunn Jdhgngwnnidubpp hpwywlwgytbp U hhjwunnipjwl  YuwupuwpgGdwu
U wuwjpwph Jvhgngwnnidutph hpwhwugh hwdwéwju: Aniddwl Lwwwnwyny

Uhpwnyty £ Unipdwwphd 48-~S wywwinpwuwnniyp:

Lwhuwpwl

JEnghu tnwphutphu funquipntdwwl inunGuncpjncuutGpned
nwpwéywsd hhjwunniejnillubphg  wnwuduwyh nwn-
pnieyntu £ nwpdynd yhpnwuwhu - hhqwunnigyniulGpht®
wdphyjwt b nwuwywl dwunwhunubphl: YbGpghuutpu
wjuop E| hwdwédwpwywywnwlug U W uGuhuwnutph, Ynu-
PEpwlulbph, ghwwdnnnyutph, ghunwlwl hpwwwpw-
UnrduGph pULwnpyuwl wnwpywu Gu: 3wny £ U2G[, np Jwu-
ntwywu Swadwl Jh 2wpp Jupwyhs hhjwunnieintuutph
pnuyuwu ntwenwd qquihnpBu ujwgnid £ pjunquipniéniye-
Jwl 2whnipwpGpnLe)nLup:

Swjwuwnwunw  wuwulwwwhwywl  wnuwnbuntejntbutph
Jwulwynptguwup, huswbu Lwl npwugnud wlwulwpnt-
dwywl Swnwjnipjwl huwywn pwgwywnipjwdp wwjdw-

Uwynpywdé' Uh 2wpe hhjwunnipniuutbn ng dhwju wwpwn-
LUwwbu (65U wpdwlwagpyned, wyle s6U whunnpnynid: Wjn
hhJwunnijniultiph 2wneht £ nwuynid fungtiph unpwyhg
wwnpndhy rhuhp, npp 2Uswnwywl ninhltph ppnlhy pu-
rpwgeny hhywunneniu E, punpnaynid £ [npdwpwnwupUt-
nh 26wpwnwhiwhl pnppnpnidny, pruwtutghltph htunw-
6ny W quugh nhdwjhu Jwuh nuynputph dlwthnpuniejwdp:

fungbph Juwpwyhg wnpndhy nhupunp UEplwynidu twpwé-
Jwsé £ Updwyhph W Ynwwyph Jwpgbph npn funquipnt-
Swywl wnuwnbuncpjniuutpnd: Ipdwunniejwl  hGnlwl-
pny wnwowgwd wuynwdubpp dtdwphy (U (7-10 %),
uwywju hhdwun pundynputph wép YGpwynpdwu Jhliungu
wwJwuuGpnud nwunwnnud £, 6-8 wduwywunwd pwpwdp
Jwaqunwd £ 60-70 %, hugp inuinGuwlwl Juwu E hwuguncd
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inuwnGunipjwup: Mwjpwnh vhgngunnidubph pwguyw)nee-
Jjwu ntwenwd hwdwdwpwyp wnunbuniejniulGpnud Yuw-
npnn £ 2wpnibwyyty vh pwlh twph (H.H. AnTtyxos, 1990,
W.A. bakynos, 1987, 5.®. beccapatos u ap., 2007):

Swpy E Upt, np bwhiwwnpwdwnpnn gnpénulbph wnyw-
nuyntup W funquipnbwywu - inunGunceyniultph Uhel
nunbuwywl Ywwtpp bwwuwnnwd Gu hhjwunniejwlu nw-
pwédwup: Neuwinh huunhp £ npdb Epdhwéduh tinwpwéwpow-
Uh npn2 hunqupnidwywl wnuwnbuniejnlulGpnud  hpwyw-
Uwagynn hGwnwagnuintpntuutnh Jhgngny ncuncduwupnt) W
wwngb| winnpndhy nhuhinh wnwpwgdwl wwwndwnubpu nu
nwpwédywénLe)nilp:

Ujnpp W UGpnnutpp

IGwnwagnunniejnllltnu hpwywuwgytb, Gu 2021 pqwywuh
wwph-Uwjhu wdhuutppu: Updwyhph Jwpgh EgdhwéUh
nwpwséwnowuh W Yninwph Jwngh Jwulwynp unquipnt-
Swywl nuwntunienllubpu nluBU JuwjhU nunnywéntpnil,
qpwnynid GU (wunpwu, nnepny, yuwpdwy, wGunpbl W owyp
gbnwwnbuwyutph nwpptp uGnwwnwphpwjhu fudptnh 400-
500 ginthu fungbph pnisdwdp, Gppbdlu E)F iinhdwihu Upw-
LUwynipjwl  YEunwuhuGph Jwbdwneny: UGpduwynpnidp
Ywuwnwpynwd £ hugwybu puwywl, wjuwtu £ wphGunwywu
Gnwlwyny: Suhg wnwe hnh hunqudwjnptpny Jdwjpwlngh
hwdwpnidu hpwywuwgynid £ Gpbe opdw pupwgened:

RGunwgnnnie nllltph pupwgenid Jwjpwungh jnupupwls-
jnLp uGyuninpned inBnwipwhuytl £ 20 funquidwn: Uwnptnhg
fundynputipnh wugwwnnudp Lwpuwwnbudt, £ Jhghup Yjwl-
prh 30-pn opp: b wnwpptpnieintl dwypbphg wlgwinywd
funéynputph L pindwl Bupwyw Jdwwnnwh wwhywdph
wwjdwulbph' punquidwiptph hwdwp bwhiwnbujwsd nw-
pwéplbpp gunudb) U pwjwywupu (wy uwuhnwpwywl
Jhdwynd: ®npp tnwpwédpltpnid Ubéd glhuwpwlwyh nbw-
pnud UJwwnybl £ uwuhnmwpwywtu yhdwyh Junpwpwgned:
Qpuwlgyt) E Jhlungu uGnwwnwnhpwjhu fudph fundynputph
ytunwuh quugqwéh pwywywl Uté inwppbpnee)nil, npnp
nGwpetpnd® wugwu swypwhtn hjnudywénte)nl:

Suwnbuntejntulbpnud hpwywlwgytb) Bu juwpdpwhuwinh, fun-
qtph nwuwywl dwlinwhunnh, Ynihpwyntphngh, wwu-
wntpGyngh, uwidnutyngh, nhwinynjwihtu ubwwhgbuhwih,
[Gwywnnuwhpngh nGU wwwnywuwnnidutn:

Lwpnpwwnnp hGunwgnuinieniluGpp juwwnwndtp 6u 3UUR
Wuwulwpnudnigjwl W wlwubwpnidwwl  uwUhwnw-
pwywl thnpdwplUniejwl hGunwgnunwywl yeunpnuncd:
RGnwgnnnipywl Bu Gupwpyytby wwnpndhy nhuphwinpu
pUnPN2  Yihuhywlwl whunwUhautpny - hhduwitn: ungtpp:
Uhpwnyt| Bu hGnwgnunniejwlu hwdwdwpwlwpwlwywl,
yrhuhywywu, whunwpwlwwlwwnndhwywl W jwpnpwwnnpn
Gnwlwyutn: Lwpnpwnnp whunnpndwl hwdwp whunw-
pwlwywl Unie E Swnwjby punpn Yihupluwywl whuwnw-
uh2utipny hhduwiun 25 ginthu fungiph preh funnngh wwnnt-
Uwyjwip, nphg wudhpwwbu wuwulwBuph wwjdwuluGpnud

wwwnpwuwnybp Gu puniplutn: EpdhwdlUh tnwpwdwpnewlh,
huswtu bwl YUnuinwyph Jwngh unquipntéwlwl tnuntunte-
jntlltphg whunwpwlwywl Untep Udnwnytb) £ pun ub-
nwwnwnhpwhl fudpbph' funquidw)ptn, 66YGn undynputp W
100-150 opwywl pindwl dwwnnwy: 3ncpwpwlgnip fudphg
ytngdt) £ 3-5 Udn: Cunhwunip whunwpwlwywl Uinipp
Ywqut| £ 50 Udny: Uwuptwpwlwywl hGwmwgnunniejwl
Lwwwnwyny pwdpwyt hudnidubpny bpgwd whunwpw-
LUwywl Ynpp ywhwénuwagdt) E Jwuptwgbnd $hghnin-
ghwywl |nonyenLd: IGnwgnuninienllltpu hpwywlwgyby
GU punntuywé Jwuptwpwlwywl Gnwlwyutpny, Yhpwnyty
GU hwdwwwwwupuwu Jhgwdwiptn W nGwyunpdutn: Whu-
nwpwlwywl Uniphg gwlpu E Juwwwnyby undnpwywl
ultinwjhu Uhgwdwjnptpnud® UMR b UNU (pH=7,2): UNP-
nw  48-dwdjw  wodkgwopwiht  wwjdwuuGpnud  hhywl-
nnLejwl hwpnighsu wnwgwgnt) £ dhgwywyph hwywuw-
npwswith wnunpneentu, nphg hGunn thnpdwuneh hwwnwyhu
gnjugb] £ Lunguwépe, W dbwydnnyb) E UGpwwwnwihu onwy:
UNU-nud Unyu dwdwuwywdhengnd wnwpwgt) Gu 2-3 JU
wnpwdwaény  thwyntt,  uyhwnwywdnpupwyniu,  wlbpwl
wnuwthpywé qunnipUbn: huswbu whnwpwuwywl ujne-
rhg, wjuwtu £ Jwenip wikgywépubnhg wwwnpwunywé
punplbpp UGpYYLL GU pun Qpwdh (A.®. KysHeuos, 2002,
A.C. JlTabuHckasi, 2010, B.®. LWynsk, 2001):

Bordetella bronchiseptica hwpnighsp 1,5-2x0,4-0,5 uyd
JGonLejwdp, JGhwywu ywd gnigtbpny, hwgyunbw onpw-
Jwdl. nwuwynpnipjwdp, wlpwnd, gnwu-pwgwuwlywl,
uynnp W wwuwhd gwnwewglnn ojwiwdl. JwupE E: NUh
pwnn hwywédluwihu Ywadniejnil. Ubpwnnd £ O gbpdw-
Ywjnu, K b H gbpdwwuywnit hwywshuutpp: O W K1
hwywséhulubpu punhwunip GU hwpniggsh pninp tlwpuwwnt-
uwyutph hwdwp: Uwupth whunwélwiht  hwwnyniejnil-
Ubpp wwydwuwynpgwé Bu Jwpyp Jenniywgunn wpunw- W
UGppnyutph wgnbgnipjwdp, huswtu Uwl hwynwnhuw-
fuwphnwhU hwdwihpny: K hwywdhup QUswnwywl ninp-
ubph |npdwrwnwurUEnh UYwwndwdp gnigupbpned £ Yuwysn-
nwywu hwwnyneejncl:

Bordetella bronchiseptica hupnighgp (LY. 1) hGwnwgnun-
Jwd Uunpubphg Uhwju 20-nwd £ hwyinuwptpyty (U.A. ba-
kynos, 1987, B.I". Bnagumupos v ap., 1999, O.1. Ckopo-
ayMoB 1 ap., 1999):

Pniddwl Uwywwnwyny Yhpwnyby U Unipdwwnhd 48 RS
wwwnpwuwnniyp b 4, D JhunwdhUutn Uspdywlwghl), hug-
wtu bwl Ywwnwpdb| £ fundynputbph prh funnngh [ywgnud
nnpuhghyhuh Ywhuntyny:

Suwnbuntpjntunid hpwywluwgywé pnidywubuwngbihs Uhen-
gwnndubph wpryntupnid uywunh £ Gupwnydt, 91 ginihu
yeunwuh:

Upmyniupubpp W yGppnudncpncup

2021 . Updwyhph dwpgh funquipntéwywl inbinbuntygynt-
Unwd  hpwywlwgywé  Yyhuhywywl  hGunwgnunnipjwdp
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hwjinbwpbpybl U wnpndhy nhupnpu punpny Yhuhyw-
Jwlu whpunnwupubpny  YEunwuputp: 2-3  wpwpwywl
664Gp hundynputbph Unwn Ljwwnyt) BU wuhwlguwnnie)nLl,
whunpdwyh wuyned: Ipdwlin fundynpubpp thnpuninud Eh,
thugwguncd, nniugp puncd YEpwdwluBnhu W wwwnGphu: Npn
yGunwuhutph Unwn bwle Uywwnyby £ thnppnudniegnil. Yynwiipp
nEnuwunpupwyntu Ep, wnwug UGhuwihu hnuinh (B.I. Maspwuw,
2003, M.M. Ooctoesckun n ap., 1990, IN.MN. OJocToeBcbkun,
M.l. Bepbuupkui, 2004, A.A. KysHeuosa u ap., 2019):

Pundwl tupwlw Jwwnnwy Ytunwuhutnh vh dwuh Unwn prh
funnnghg hnunid En p6wjhu, huy Uintu Jwuh Unin® 26wpw-
nwhuwjhtu tpuntnwin, wnyw Ep wpnctbwhnunipiniu: Qirup
nhdwjhu Jwuh dhwynnuwuh dLwpiwpuindwu W wuywunu
wwnwdtwlunywséph hGunlwuepny ybphu Sunuinp énywé
Ep we Ywd dwhu: dEphU W unnphu dUunwnutph Bpywpnie-
jncuuph twpptGpnentup Yugdned Ep Unin 1-3 ud, wuquid
Sunwinutph thwyywé yhdwyned npnp swithny inbuwlbh En
lGantu (UY. 2): 3pdwun fundynputph UGé Jwuh dnin prh
dwpyp nUsh hGnpu hwndwénid swipwynpwd En, phep'
Jtn ggywé (Unwuwudwl), hugsp hhduwywund prh funnng-
Utnh Gpyynndwuh whunwhwpdwl hGnlewue E QY. 3):

Swny E 26, np whunwpwlwwuwwnndhwywl thnthnfuntpe-
jnctluGph wnwpwgnidp W hwdwuwwwnwupuwU Yhupyuywl
whunwuhutph npulcnpnudp wwjdwuwynpywé Gu hhywu-
nniRjwl hwpniggh Ynnuhg wptwnpdnn pnyuh’ nEpdnUty-
nnunnpuhUh wagnbgnLejwdp:

Uhwdwdwuwy YGph punniudwu  $niuyghwih  puwl-
gwpdwl hGnlwupny nwunwnbp £ fundynpubph wép L
qupguwgntdp: UhlWunyu uGnwwnwnphpwihtu fudph puindwl
dwwnnwph Yunwuh quugywéh wnwybjwgnuu nwppb-
nnieintlp Yuaut £ 25 Yyg: 3-5 wduwywl dwwnnwh 20 %-h
Udnwn Lywwnyty £ ynwtph wyinnigqwénie)nil, wpgniupwhn-
unLeintl, wgebph 2nipgp, hwwnwwbu unnphu hwnywsd-
ubpnwd® Unig pétin (U.W. Nykawos, 1954, B.A. MNuoTposuy,
2012, N.W. NputynuH, 1970, P.®. Cocos, 1974):

Cun  hwdwtwpwywpwlwywl  hGnwgnunienilutpp®
inuwnbunceiniunid  hhjwunnigjwl  wnwehu  nGwebpp
gpwlgybp U YUnuwph Jwpgh Jwulwynp hunqupnidw-
Jwl nuwntuniejntlltphg UGyhg hnh funquidwintn UGpunt-

66 nLg hGwnn: Rwuh np fjungtGph wwinpndhy rhuhwp ppnupy
purwgeny, nwunwn qunpguwgnn hhywunntpintt £, nLunh
punnn? Yihuhywywl whunnwupubpp YEunwuhuGph Jnwn h
hwjwn GU GYE| 7-8 wdhu wug:

Suwnbuntpjntunid Ywpwuwnhuwihlu  pwdwudnilph  pwgw-
Yujnipjwl wwwndwneny Unp Uepdntéwsé hnh funquidwy-
nGnu wudhpwwtu fuwnuyty U punhwuncp qfuwpwuwyhu:
Lhutiny dwuptwypp® Ubpdnidgwé YEunwuhubpp Uwwuwnt)
GU hhjwunniejwl wnwwgdwup W hEnwgqw tnnwpwédwun:

Uwwunh Gupwnyjwé yeunwuhutph dnunn hhjwunniejwl
ppnuhy purwgph hGnbiwuepny wnyw Bu Bnbl preh nuynp-
Utnh dnywénipnLl, yGphu Suninh pwpwywyncu nuynputn,
pph Uhglwwwwnh W fukghutph |npdwrpwnwuelEnh wiu-
wnwhwpned, npn2 nbwpetpnud® pnptph Ywwnwpwihu pnp-
pnenidhg punhniy Uhusle pwpwpuwihu pnppnpned (UY. 4)
(O.B. Akywesa, 1964):

Uwnpndhy nhuhnh Ujwndwdp wuwwwhny junqupniéw-
Jwl nuwnbGuntpintlutph wnnnewgniuu hpwlwuwgyned £
GpynL hhduwywu Gnwluwyny:

UnwghU Gnwuwyh nGwenid wuwwwhny tnunGuntpjwu wd-
pnNg gluwpwlwyp Bupwnyynid £ hwpywnhp uwwlnh, Gt
hhqwunntpjnitup Ypned £ quiigyudwihu punye' punanyting
glhuwpwlwyh wytih pwu 50 %-p: dwpwywgbnpddwu uhen-
gwnndutn U hpwywlwgynid hugwtu nunGuncejwl Lkp-
uncd, wjlwbu £ hwpwyhg tnwpwéenid, nphg hGunn inunk-
untejntp hwdwinpynwd £ wnnng gfuwpwlwyny:

Gnypnpn Gnwuwyh nGwend wuwwwhny nunGuntejwl
hungGpp pwdwuynwd Gu GpGe tudph: Wnwehl fudpnud UG-
pnwnynd GU wyuhwyin Yihuhywywu whunwupuGpny hp-
Juwln ytunwuhUtpp, wn pynud” Jupwywyhp unquidwy-
nGnU hpBug fundynputinny: Wjn YEunwuhutpp dyntuwgyned
GU punhwuntp gfuwpwuwyhg W GupwnyYnLd uwywunh Yud
pinynid GU' hElnwguwnud uywunh hwbidutnt Uwywnwyny:

Gnynpnpn fudpnud pungpyywéd wwjdwuwywu wnnny Yeu-
nwuhutbpp hhjwunniejwu Jwn whunnpn2dwl bwwwnwyny
5-6 op punuhgnuuny Gupwnyynid EU Yihupywywl quudwl,
hwinywwtu nwnpnieintt £ nupéynd dunnutph quip-
qwglwup: Ipwlnubpp dGynuwgynd Bu, Gupwpyynd
uywunh Ywd puinynid:

Ly 1. Vwuptwpwlwywl  ht-
tnwgnunipjwldp  hwjn-
Uwpbpwd Bordetella
bronchiseptica hunpnghgp:

ynnuwuh  dLwhuwpuwnnt-
Uny hundynn:

L. 2. Q{fuh nhdwjhu Jwuh dhw- LY. 3. dvbp ggywé (Unwyuwldwl) LY. 4. 3qduitnnejwl

BnnUhy
preny hundynn: pupwgph  hGwnlwupny
whuiinwhwnywd enetn:
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Gnppnpn fudpnud UGpwndnud BU wnenng  YGEunwuhuGpp,
npnug Jwpwynwdhg wwunwwubint hwdwp wugywgyncd
GU hwdwwwwnwupuwl Uhgngunnidutn:

Suwnbuntejntup hwdwpynd £ wnnnowgquwé, Grb JGY nwp-
Jw plewgend hpwlwlwgywé tnwyh Jdwuptwpwlw-
Jwu hGunwagnuinipjwl wpnntupubpp pwgwuwywl G, s6U
hwjinuwpBnpdt) hhjwunnipjwu nbwetp, W junqudw)nptnhg
Gnynt 6Uh pUpwgpnd unwgyt] U wnnne hundynputn
(U.L. Qphgnpwl, 2002, A.A. KysHeuoBa un gp., 2019,
M.W. NputynuH, 1970, P.®. Cocos, 1974):

SuwntGunLejwl wnnnpwgnudp JUGp Yynnuhg hpwywuwgyby £
GnUnnpn Bnwliwyny:

funpn? Yhupywywl whunnwuhutpny hhjwun  YyGunw-
uputpp  JGynwuwgytp GBu L GBupwpyyb, uwwunh:
funquidwjptpu hptug 684G fundynputpny wnwuduwgyby
GU, huy UjnLu uGnwwnwnphpwjhu fudph Yunwuhutpp JGynt-
uwgyb) BU W hGwnwgwnd uywlnh hwldubint Lwwnw-
Uny pnedytl: Iwpyh wnubing, np hhjwunniejwl hwpnigh-
0 gpwl-pwgwuwlywl £, Yyhpwndt) £ Unypbwwnhd 48 ~S
wwuwpwuwnnyp® opp Gpynt wuqwd, 12 dwd pundhgnidnd,
y&nh htwn puwnlwé Yyhdwynd® 0,04 g/yg yEunwup quilig-
Jwdh hwpdny: Anddwl inlennnipyniup uqut) £ hhug on:
funaynputiphu Epyne opp UGy wuqwd Ukpwpyybp U 4 W
D Jhwnwdhuubp® uGpdywuwihtu, 100 WU/N4g quugqwéh
hwauny: Pwgh wn’ fundynpltinh prh funnngn |Ywgyty t
nneuhghylhuh Yutuniyny (1 g nneuhghyihlp fuwnuyty t
30-35 g 20 %-wung glhgbphuh gnwjhu [NL6NLjRhU):

SuwnbGuntejwl nng giiuwpwlwyp nGnwihnpuyt) £ wdwnw-
Jhu dwdpwpwjhu wwhywéph: Wuwulwptupnid Yuwnwnybg
GU JGhuwuhywywu Jwenpdwl, 2 %-wung yént bwinphnwdh
(nényeny  whunnwhwunipjwl, huswbu Uwl Ypdnnutnh
nsUswgdwl (nGpwwnhqughw) W Jhpwwnwgbpddwl (nGghu-
uGlghw) whuwwnwugpubn:

Gqpwlwgnrpntu

Swdwwpwlwpwlwywl, Yhuhluwywl, wunwpwlwwlw-
nndhwywl W jwpnpwwnnp hGuwgnuncentlubph  hwdw-
dwju' hungbph wwnpndhy rhupwnp Ubpywyndu tnwpwsywé
E 3wjwuwnwuh npn2 unquipntéwyw inuintuntenluubpnid:
Ihqwunniejwl wnwpwgdwup Lywuwnt) Bu tnbntunte)niu-
utph uwuhnwpwywu Jwunn wwdwluGpp, ytunwuhuGph
ng lhwndte YGpwypnudp, fuhin wwhywéen, inbnwthnhuncd-
utph hbGwnliwupny wnwewgwd uppbultpp, YGpwnbuwy-
utpnud hwlpwjhtu Uniebph’ wnwsghtu htpphtu Ypwshu L
dnudnpwywl wnbph, 4 L D yhinwdhUubph wupwywnwn
pwlwyncpintup W wj, gnpénuutn:

Iphdwunniejwl Uywwndwdp puywintuwy GU pninp ubnw-
wnwnhpwjhu fudptph yEunwuputbpp, uwywiu wnwyb] hw-
dwhu hhjwunwunwd £ Jwwnnwp: Lhwunwphe YeunwuhUt-
np hhduwywunwd JwupEwyhn Gu:

Rwjwuwnwunid hhjwunnipjwl nwpwddwup Lwwunt| Bu

funqupnbwywl  wnuwntuniejnlllGph vhole  inuinGuwywl
Ywuwbnp, thnpuwnpwuhgngutph punhwunip ognwgnpénL-
dp, hpdwunnigjwlu Lywwndwdp wbwwwhny wnunbunte-
jnitultphg  hhJwun, hhjwunnigjwl  qwnuuh  2pswuncd
gwnuynn, huswbu bwle Jwupkwyhp yGunwuputbph UGpunt-
6ndp, Unp Ubpunsywé Yeunwuhubph hwdwp upwlwnh-
UwjhU pwdwluntuph pwgwlwniejnitup, tnunGunteniuncd
yGunwuhutph ng dhoin Yepwhudpwynpnidp W wyu:

Wuwwwhny punqupniéwywl nlnbuniynillbph wnnnow-
gnudp, hUsgwbu Uwle hwpniggsh hGnwgw nwpwéndp Y-
funn  Uhgngwnnwdubpp  hpwywlwagdt] Gu  hhywunniejwl
Jwlupuwngbiuwu W wwpewnh uhgngwnnwdutph hpwhwugh
hwdwéwju (B.M. Wwuwkos, 2020): Aniddwl Lwywnwyny Yh-
nwnytl £ Unydwuwphd 48-~S wwuinpwuwnnyp: lundynputph
preh funnngh |Ywgnedp Ywwnwiny Ennpuhghlihuh Yuwhuntyny:

Qpulywuncpjnlu

1. Qphgnpwt U.L. Qynnuuntnbuwywl  yeunwuhubph
hwdwdwpwywpwunieintt b hudtyghnu hhdwunnte-
jnLtultn. - Bn.: Wunnhy, 2002. - 641 ty:

2. AntyxoB H.H. KpaTkuii cnpaBoYHWK BeTEepUHapPHOro
Bpadya. - M.: Arponpomusgart, 1990. - 574 c.

3. bakynoB W.A. 3Onusootomnorns ¢ mMukpobuonorven. -
M.: Arponpomusgat, 1987. - 247 c.

4. Beccapaboe B.®. u pgp. VHdekumoHHble 60ne3Hu
xmBoTHbIX / MMog pea. A.A. Cugopdyka. - M.: Konoc,
2007.-671 c.

5. Bnagumupos B.I. n gp. MeamuuHckne nabopatopHble
TexHonoruu. - T. 2. - CIM6.: NHTtepmeamka, 1999. - 285 c.

6. laepuw B.I'. CnpaBo4YHWK BeTepnHapHOro Bpaya. -
4 n3g. - PoctoB-Ha-[oHy: ®eHukc, 2003. - 576 c.

7. [Doctoesckuii .M. n gp. CnpaBOYHMK BETEPUHAPHOIO
Bpaya. - K.: Ypoxan, 1990. - 784 c.

8. KysHeuoBa A.A. n ap. ATpodnYECKNA PUHNT B CBUHO-
Boactee / A.A. KysHeuoBa, B.B. Aueniok, T.W. JNlopeH-
renb. - TEKCT: HENOCPEeACTBEHHbIN // MOnogon yYeHbIn.
-2019.-N5(243).-80 c.

9. KysHeuos A.®. CnpaBOYHUK BETEPUHAPHOro Bpava. -
M.: Nanb, 2002. - C. 896.

10. NabuHckas A.C. Mukpobuonornst ¢ TEXHUKOM MUKPO-
Buornornyecknx nccnegosanuii. - M.: MegnuuHa. 2010.
- 479 c.

11. Nykawos N.U. 3nnsooTonorms n KnMHUKa MHEKLNOH-
HOro aTpodmnyecKoro puHuTay nopocat// BetepuHapusi.
-1954.-N4.-C. 32.

12.TnoTtposuy B.A. VIHOEKUMOHHBIN aTpodU4eckuin pu-
HUT cBuHel // MpunbbinbHOe cBMHOBOACTBO. - 2012. -
N 4 (10). - C. 28-30.
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13. MputynuH M.N. IHEKUMOHHBIN aTpoUYECKUIA PUHWT, cTBa. - T. 4. - BonesHnu ceuHel. - CtaBpornornb, 2020. - 312 ¢.
B KH.: bonesHu ceuHen (coct. ®.M. Opnos). - 3 uag. -

M., 1970. - 207 c. 17.Wynak B.dp. pamotpuuartensHele 6aktepun. - M.:

OnwuTa, 2001. - 45 c.
14.CocoB P.®. VH(peKUMOoHHbIN aTpOdUHECKUA PUHNT, B

18. Akywesa O.B. MaTonoroaHaToMU4eckne N3aMeHeHust npu
KH.: QnuaooTtonorus. - 2 n3a. - M., 1974. - 120 c. Ky P

WH(PEKLMOHHOM aTpOUHECKOM PUHUTE Y E€CTECTBEHHO
15.CkopogymoB .. n gp. Mukpobuonornyeckas guar- OOmbHBLIX M 3KCMEPUMEHTANbHO 3apaXXeHHbIX MOPOCAT:
HOCTMKa OakTepuarnbHbIX OOne3Hen XMBOTHbIX. - M.: aBToped. A1CC. kaHa. BET. Hayk. - M., 1964. - 39 c.

W3orpacpe, 1999. - C. 23. 19. OocToescbkun MN.11., Bepbuubkun .1, OoBigHuk nikaps

16. Wnwkoe B.M1. OcHoBbl BeTEpVMHAPHOTO 3aKkoHOAATElb- BeTepuHapHoi MeguumHu. - K.: Ypoxan, 2004. - 1280 c.

PacnpocTpaHeHHOCTb MH(PEKLMOHHOIO aTpohM4eCcKoro puHuTa CBUHEN B HEKOTOPbIX permoHax PA
M Mepbl 60pPbLOLI C HUM

A.P. AkonsiH

HayuoHarnbHbIl agpapHbIl yHugepcumem ApMeHuUU

KnioueBble cnoBa: UHGEKUUOHHbIU ampogpudeckuli puHum, ampoghusi HOCO8bIX PakosuH, deghopmayusi kocmeu
nuyesou Yyacmu yepena, ceuHogod4eckoe xo3sticmeo, Bordetella bronchiseptica, 0epMOHEKPOMOKCUH

AHHOTauuna. ATPOUYECKUN PUHUT CBMHEWN B HacCTOslLLee BPeMs LUMPOKO PacnpOCTPaHEH B HEKOTOPbIX CBUHO-
BOAYECKMX X03arcTBax ApmaBupckoin n Kotarikckon obnacten PA. CornacHo nccnegoBaHusim, kK 3aboneBaHuio BOCMPUNM-
YMBbI CBUHbYW BCEX NMOPOA U MONTOBO3PACTHBIX MPYMM, HO TUMNYHbIE KIIMHUYECKME CUMMTOMbI NMPOSBSIOTCSA Y NOACBUHKOB
Ha 3-5-Meca4YHOM OTKOpME.

PacnpocTtpaHeHuto 6onesnn B ApMeHUn CrnocobCTBYOT 3KOHOMMYECKME CBSA3M MEXOY CBMHOBOAYECKMMU hepMaMMu.
O3popoBrieHre HebrarononyyYHbIX CBMHOBOAYECKMX XO3AMUCTB, a Takke MepPONpUATUA Mo NpeoTBpaLLEeHNIo AanbHENLEro
pacnpocTpaHeHus Bo30yamTens 3aboneBaHnsi NpoOBOAWUMIMCH COMMAcHO AMPEKTUBE O Mepax NpodunakTukm n 6opbbbl ¢
6onesHsamu. [ins neveHus ncnons3osanu npenapart "Cynbdanpum 48-bT".

Prevalence of Swine Atrophic Rhinitis in Some Regions of Armenia and its Control Measures

A.R. Hakobyan

Armenian National Agrarian University

Keywords: infectious atrophic rhinitis, turbinate atrophy, deformation in the bones of skull facial part, pig breeding, Borde-
tella bronchiseptica, dermonecrotoxin

Abstract. Currently, the atrophic rhinitis of pigs is registered in some pig breeding farms of the Armavir and Kotayk
regions. According to investigations swines of all breed and sex-age groups are susceptible to the disease but the inherent
symptoms are manifested in the 3-5-month-old fattened gilts.

In Armenia the spread of the mentioned disease is promoted by the disposing factors and economic relationships between
pig breeding farms. Rehabilitation of insecure pig breeding farms, as well as measures to prevent the further spread of the
pathogen, were carried out in accordance with the directive on measures for the prevention and control of diseases. Sulfaprim
48-BT preparation was used for treatment.

Lunntuyly F'24.06.2022 pe.
Qnuwunuyby £ 03.08.2022 fa.
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Pwlwih pwntp'

IGwnwgnnnipnlllbnu hpwywlwagyty Bu QuGph UEdphinh pniddwl wpnynLtuw-

uGtpnhun, dbin Gnwlwy dowybint bwwwwyny: Yhuphywywl, wppniwpwlwywl W
nipGuhw, wnjwl Yeluwphdhwywl gnigwuhpubph, dtgh hGunwgnundwu wpryntuplbph
tnplywduwyhu hhdwu Yypw whunnpn2nd YuwwnwnBinig hGwnn pnudnudp Yugdwybpwdtl £ pun
wupwywpwpnepynLl, hwlwwwwnwuhuwl upuGdwutph: Shwphunp 500, $nipnutdhn, quiwdhun, nw-
tnplywduwyphl wynnnLgubp, ytahy nGnwuhgngutph hwdwygywé Yhpwnnidp hwywdwuptwywu, Jhqudnen,
ghwnhuny huntbwhupwuhs, hwywhhunmwuhtwihu  wagntgniejwdp wwwhndt) E Jubph
UEdphinh pneddwl pwpdn wpnyntuwyGunnce)niu:
Lwhuwpwl pwpénwgnudny, dGgh wnbuwywpwp Yrh thnthnpuntejwdp,

Cuwn  ghnwywlubph' Ysunwuhubph Unin  qupgwgnn
Gphywdwihu  hhdwunniejntubpp Yuaqunud  Bu UGpghu
ng Jwnpwyhs hhdwunnipniuubph 7-30 %-p: Sutph Gphp-
YwdwjhUu hhdwunnipintlubpp  (wjunpBl twpwéywé Bu
Rwjwutwuntd: Cun npnud® wnwydbp nwpwédJwé E Jubph
Utdnhunp, npu ninGlgynid £ Gphywdutiph dwiwhajwt yshy-
UGph W wwnBughdwih pnppnenudny (.M. AHoxuH, 1987,
E.I. TnuknHa, 2008., G.F. Grauer, 2005): Ipdwunwuncd
GU hhduwywuntd 2wnwt) W YnyGnp uwywuht) gbnwwntuw-
Uh wnwnheny UGS Jubpp: Ihwtinnipintul wpnwhwjnyned
E ysunwuhubph whunpdwyh wuynwdny, puyddwodniejwdp,
Gnhywdwiht wynnigubpny W gwywqqugntjwdp, gninlw-
Jhu hwwndwép 2npwithbint Ywd pwhubint dwdwlwly wnw-
pwgnn wuhwuguwnniejwup, upnwunpwhu, Gphywdwhu
L JUswnwywl wlupwywpwnpnijwdp, wwpptp  onpgwl-
hwdwywpgbpnd jwuquwihu  GplenypUtpny, nupGdhwiny,
uwlwywdhgntejwdp (ojhgniphw), dwpduh gGpdwuwmnhdwuh

nhwuntd uwhwwynigh, - tphrepnghntnh,  1GYnghwnltiph,
wnjwl JwupEuGph wnbwniejwdp, hhwnuwnnunGhutuhwyh,
wagnunbuhwih, pnibwynpdwl Lpwuubpny, wnwenpwihu W
UnLpwithnfuwlwynipjwl fuwlqwnnedutnny, Unyuhuly hwl-
gbgunwd E YEunwuphubph wuydwlu (.l Wepbakos n ap.,
2009, H.B. Oanunesckas, 2000, I'.I". LLiep6akos, C.B. Ctap-
yeHkoB, 1996, X.I'. Humang, M.®. Cytep, 2001):

LEdnhinh  wnwowgdwl hhduwywl wwwndwnutpp Jw-
nwyht (ghawwnhgutiph dwlnwpuwn, 2utph Jhpniuwhl' h-
wwwnhw, wwpwyhpniuwihtu  Eunbphwn,  (Bwywnuwhnpng,
Unthpwywintiphng W wylt) W dwywpnidwihl (hugtipwy (G-
Jwuhnq) hhjwunnienluuGph pwpnwgniduGpu GU, huswtGu
LUwl pniuwynpnidutnp, dpuwédnieinill n Gphywdwihu
Juwujwéputpp: Uh wpp ghnuwywulbph  Ywpshpny
utdphwinp qupquunwd £ husgwbu hhjwunniejnilubph hw-
pnighsubnh W npwlg wpunwnpwé rnyutbph, wjuwtu £ Yeu-
nwuhutbph opqwuhgunid wnwewgwd witpghy ntwyghwih
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hGunlwlpeny (A.B. CanuH u gp., 2007, A.O. Benos n ap.,
1990, A.B. Jlebenes n gp., 2000, C.C. JiunHuukumn, 1996,
A.H. Enucees, 1998, J.A. Whitworth, J.R. Lawrence, 2000):

Cubph utdppuinp pniddwl b Ywuhuwngbuwu bwwunwyny
hpwywlwagyt] U pwauwphy wphuwwnwlueltp, wuyyb
pniddwl Uh 2wne Gnwuwyutn: Iwnpy E U6, np wyuon £ win
nLnnnLEjwup w2huwwnwlputbpp 2wpnitbwyyned Gu. Bwyynid
GU Unpwagnu, wnwyt] wprnyntuwybun Gnwuwyutn:

Ujnipp W UGpnnutpp

Gwnwgnunienllubnu hpwywuwgyty U 2021-2022 pyw-
ywultppu: Iwjwunwuh wggwjht wagpwnpwiht hwdwuw-
pwuh pGpwwhwih, yhpwpndnipjwu W SLUnwghwnniejwl
wdphnuph  (wpnpwwnnphwnid, phuswtu Lwl wuwuliwpne-
dwywu Yihupywynud hGunwagnunygty £ uEdphning hhdwun
wnwpptn gnwuntuwyubph W ubnh 3-4 nwpGlwu 10 2nlu
(Upghup* 3-10 Yg): Ubunwuhubpu puwnpytp U hwdwudw-
Unrpjwl uygpniupny, fudptpp Ywaqdytb) GU punn tnwphpw-
Jhu W uGnwhU wnwudUwhwwnyniejniuutph: Wpuinnpnanudp
Jwuwpyb] £ wuwdubunhy wndjwutph, hhjwunnipjwup
punnpn? whunwuhputph, Yihuhywywu, wpniwpwlwywu W
wnwu Yeuuwephdhwywl gnigwuhputph, dGgh hGwnwgnun-
Jwu wpryncupubph hhdwu ypw:

Upjwu dlwpwlwlwl hGwnwgnunnigintllbph hwdwn wp-
jntuwnnudp uwwnwnydb) £ dwdwuswihu Gpuyhg: Npnytp Gu
Enhrennghwnlitinh, 1Glunghwnttiph, htungnphlh pwiliwynife-
jncup, ELU-U (Ephppnghuinutph Uunbgdwl wpwagnienil) W
(Eynpwlwaélp: Ephppnghinttph W 1Gjynghinubph pwliw-
ynipyntup hwpqwpyyty £ Qnpjuleh guwlgh, hGungnphupup
Uuwihh hGdngnphuwdtGwnph Uhgngny, ELU-U npndb| E pun
Mwlgtuynyh, huy Eynpwuwalp” Shihugh Gnwuwyny:

Cubpp Gupwpyytb, Gu wdtuopjw Y hupywywl hGunwagn-
wnLpjntbutnh, ntuntdbwuhpdt) E hhdwunniejwu qupguwg-
Jwu nhuwJhywu, guwhwwnyt) £ yEunwupubph punhwuncp
yhdwyp, npn2yt| U Jwpuuh gGpdwuwnhdwlp, wunpuwaqun-
Up W puswnniLejwu hwtwhiwywunipiniup:

Unjw Ut uwyhwnwynigh ywpniuwyneeiniup npnayty £ nbd-
pwywnndGunphy Gnwlwyny, 2hénLtyh uwyhwnwynigwihu $pwy-
ghwubnp” EiEYnpwdnntigh Uhgngny, duwgnpnwihl wgnnh
pwlwynieyntup’ hhwynppnuhinwiht nwuwyny, Jdhquwunt-
rhup' Lkultph ntwyghwih Uhgngny, dtgnd uwhwnwynigh
wwnniuwynipntup® Yninphutinphy Gnwiiwyny: Ywwnwnybg
E bwl UGgh $hahywehuvhwywl W dwlpwnhunwywihu he-
wnwagnunceintl: Ipquwtn YEunwuhubpp Gupwnyyt, Gu Gpp-
Jwdutph nepinpwidwjuwhlu hGnwgnuntjwu:

IGnwgnunwywl wphuwwnwupubph uygpnid Gruytunwhu
gntgwuhpubph  npnuwt  hwdwudwuntpjwl  uygpniupny
wnwUdlwgyt) E uEdphnind hhdwun wwppbp gbnwwnt-
uwyutph nL ubnh 3-4 nwnptywu 10 2nu W pwdwuyby Gp-
unt fudph:

Wnwpghl* unnighs funtdpp pnedyt) B wjwunwywl Gnwliw-

Uny. hwywdwuptwywu (wiu wagnbgniejwdp ntnwuhgng £
Lpwuwyyt, wdwhnpu-bwwnphned wwwnpwuwnnlyp (opwywiu
Gpynt wuqud, 0,5-wywu gpwd, UEpdywuwihl), huy npwtu
dhquiunin’ hhynunhwaghn (opwywl gy wuquwd, 25 Ug hwp):

Enlnnpn* thnpduwywu funwdpp pndyt) £ UGp Ynnuhg Bwiy-
Jwé Gnwuwyny. npwbu hwywdwuptwywu (wju wgnbgnte-
jwdp ntnwdhgng” Yhpwnyby £ ghwphung 500 (5-15 Jg/ya,
onpwlwl Uty wuquwd, Ubpepwywiht® Ywehiwihu Gnwlwyny
ubpUnwdyt £ nwunwn), npwtu Uhqudnin® 5 %-wung $ni-
nnutdhn (0,5-1 U/10 Yg, opwywl Uty wlgwd, UGnuywlw-
JhU), npwtu huntlwhupwuhs quiwyhwn (2-5 dg/yg, opwlwu
GpynL wugquwd, UGpUywlwihl), npwtu hwywhhuwnwdhuwihu
wwwnpwuwnnty' twybghth 1 %-wung (nwdnye (0,02 da/ya,
onwywu UGy wugwd, UGpGpwywyhu):

Utignud wnlw Jhynpnopgwuhquutph  JwupEwpwlwywl
Yuwagup npn2tint bwwwnwyny Udnpwndwé dtghg 0,1 Up Uhy-
pnnnquwnnph Udhgngny UtGnpdnwdyt) £ ullnwihb Jhgwdwjp
(wpyntwyhU waqwn) wwpniuwynn MGinphh pwuhlyutnph ute:

Lwfupwl gwlpup Uunputpp (wy Jhwhuwnldt) Gu: vwn-
Untpnp ubtnwhu dhgwdwiph dpw tnwpwédt) £ nunnwhw-
jwg W hnphgnuwywu nunnnijntbutpnyd: WunthGunle ulunw-
Jhu Uhgwywippny. Mewphh - pwuhlutnp nbnwinpdty Gu
ptndnuinwwnnud, 37 °C wwjdwuutbpnd, huy 24 dwd wug'
ult eneh Ynw' 2nginy Yuthwphgny Ubnpl: Ywnwnyty U
wnwpwgwd qunnipUGph nuncduwuhpnieintt W hwadwny:
Yinn hwnre Gantpny, thpqws, (nnéwiht uwhwnwy qunnLEUE-
nhg wwunpwunywd W Spwdh nwbwyny Upywsé dwunkw-
pwlwlywl punteutpnd hwjinbwptnyt) Bu dwunwpwywagntu
nhwin- W unptwwinynytn, huy pwihwlighy, dwun gnnh Yw-
rhiutn hhptigunn qunniueUtphg wwwnpwunywd puntpUt-
pnud® Bpypletn, Ynywudwt Yuwpdhp gniwyhyutnp: Uhwdwdw-
Uwy hwyinuwptpyty Bu E. Coli, Enterobacter spp., Klebsiella
spp., P. aeruginosa, P. vulgaris, S. Aureus, Ujuwnyb| £ wywu-
wbnGlwutnh, uwdnuGwutph qunniUENh wab:

Rwywphnuinhyutph Uywwndwdp JwupEubph qgwniunc)nt-
Up npn2GnL Lwywwnwyny Jwupkwgbpé uuunwihu dhowiywij-
nh dwytptupU' MEwnphh pwuhyh twpptp ynndtpnud ink-
nunnyty GU hwywphninhlutn (qEUnwudhgh, wdwhghiht,
wunpuhghhU, gtdwnphweunt, ghwphlng, Unpdinpuwghl)
wuwnniuwynn pneb uyujwnwyutp: Uwuptwabps Jwélw-
rhwyh Uhgngny Unupwgywsé Udnipp ulunwihl dhgwidwiph
dwytntuhlu tnwpwétint uhgngny Ywwnwpydb) £ gulipu: Uj-
UnthGunle uuunwjhu dhgwywjpp wnbnwnpyt £ pEpdnunw-
wnnud W 24 dwd wwhybp 37 °C wwjdwuubpnud: Iwywphn-
inhyutph Lywwndwdp qgwjniuntjwl wuinhdwup npnayti £
uywywnwyutnh 2nLpgp gnjugwd Jwuptwywl wéh Yuubg-
dwl gnuinnt dwybptup swihtpny (ud): Nppwu Jté £ wubg-
dwl gnunpU, wjupwl qquwjnit BU njwp Jwuptwywlu ink-
uwyutpp: ®npdwnpyywsé nbnwdhgngutinhg gtdunphweunup
gnjugnty £ 0,8 ud, huy ghwyphunp® 1,8 ud dwuptwywl wéh
Ywutgdwl gnwnh: Ujntu hwywphninhyubph nGwenid gnjw-
gt £ JwupEwywl wdh Yuubgdwu wllpwu gninh: Y6nnnwij-
Pwjhl pwnan wqnbgnijwl 2unphhy ghwnhun(u puinnyti
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E npwbu wnwyb] wpnyntbwytn hwywdwluptwywl wwwn-
pwuwnnLy:

Shwnhun] Wwwpwuwnniyp wwnywunwd £ hwywphnuinhy-
UGph $nnpfuhuninuwjhl fudpht, 1 U hudnighnu (nénype E,
wywnhy Ujniep' 2 Ug ghwypndinpuwghl, odwlnwy Ujnieb-
np' Uwwnpphnudh (wywwwn, bwwnphnwdh pnphn, wnwpRent,
UEpwpydwu gnip:

Atnwpwlwlwlu  wqnbgniejnLlp:
Uywwndwdp qguyniu BU*

8hwnndnpuwghup

- gpwlpwgwuwywl pwywnBphwutnp (Haemophilus spp.,
Pseudomonas aeruginosa, Moraxella catarrhalis, Aeromonas
spp., Pasteurella multocida, Plesiomonas shigelloides,
Campylobacter jejuni, Neisseria spp.),

- gpwdpwgwuwlwl wpnp pwynbphwutpp, EunBpnpwy-
nGphwUGnn (Escherichia coli, Salmonella spp., Shigella spp.,
Citrobacter spp., Klebsiella spp., Enterobacter spp., Proteus
mirabilis, Proteus vulgaris, Serratia marcescens, Hafnia
alvei, Edwardsiella tarda, Providencia spp., Morganella
morganii, Vibrio spp., Yersinia spp.),

- gphwunpwywlu vhypnopgwuhquubpp (Staphylococcus spp.
(S. aureus, S. haemolyticus, S. hominis, S. saprophyticus),
Streptococcus spp. (St. pyogenes, St. agalactiae),

- npn2 UGppgowihu hwnpnighsUGn (Legionella pneumophila,
Chlamydia
monocytogenes, Mycobacterium tuberculosis, Mycobacterium

Brucella spp-, trachomatis, Listeria

kansasii, Mycobacterium avium-intracellulare):

SnrgnLdubp.

- Juswnwlwl ninhubph hudblyghwutn' EnpwpNpp, unLp
pPnUtuhin W ppnlihly ppnUtupinh upwgnid,

- Wwhwlgh, ynynpnh U preh hudtlghwltn,

- Gphywdutph W Jhgninpltiph hu$tyghwltn® uwnnph,
y&nphu uhgninhutiph ng pwpn W pwpn Jupwyutn (neptin-
nhwn, ghunhun, UEdnhun, whtnutdnhin),

- UYnugph L ubnwywl opgwltph hudtlyghwutn® Ewyhnh-
nhdhwn, wynpnuinwwnhwn, uwwhughw, EunndGunphun,

- npndujuh opquililiph hudblyghwutn® pwpwiiwyntn,
funtighutnhun, funjwughtn,

- Jwpyh W thwihny hjncugwépubph hudtlyghwubp' yupwy-
Jwsd fungtin, ybpptn W wipyuwdputn, pwnwhiwynuntn,
Pegunuiin, wpunwpehU unnwywlu wlgeh Jwnwlyutp,

- htlwywpdwywl wwwpwwnh hudtlyghwubp® ountndht-
Lthin, ubwwnhy wnephw:

Upnyniupubpp W yGpneénipyniup

NrunduwuhpnienillGph pupwgenid UEdphinny hhywun
2utiph whunnpnandp, (wipnpwwnnp Yihuhjuywu hGunwan-
wnnipjntultnp, pnudnudp W pubwdep (Ynepwghw) Yuiinwip-
J&| 6U Yihuhywh wwydwuuGnned:

3pqwitin yEunwuhutpp Yihuhyw Bu ptindtp hhdwunniejwu
qungwgdwl wwpptp dwdwluwywhwwnyjwséubpnud:  Yih-

Upywywu quudwl dwdwuwy hhduwywund gpwugyt) £
GUupwsetnUwihU ntun, wpuhjwpnhw, wnhpUuhw, éwup W
dwytnGuwjhu 2Uswnnie)nil, nGuwuGih (npéwpruwnwlRUE-
nh gntlwwnnce)nil, othgniphw, guwywagagwg W ndywn uh-
qupunwquunnd: Mwnywsé Ywd Ywuguwéd yhdwyned 2UGph
Jdtgpp Gnbl E Yynpwgwé, gninuwihu hwwndwséh hunpp 2n2w-
thnudu nuntygyt £ huhuin guywqquigniejwdp W wuhwugqu-
nnipjwlp (Mwuwnbpuwgyne npwywl whunwuh): YUnwt-
nh, wanntph, npnwjuh unnphu wwwnh hwnygwsdutpnid
Uywuwnyb) BU wywnnigutn: QpGret pninp nGwetpnud Jutph
dnin pwguwyuwynd Ep whunpdwyp, welw Ep wuhwg 6w-
nwy, thupuncd, thnpnwdnieincl, puydywoénce)nil, hintdyw-
onLpenLl, Utgp Ywpdhp Ep W wynuinp: Cunn wuwduGuwinhy
wnyjwiutnp’ hhduwywunwd hGwnwgnungwé pninp yeunwup-
Utnpp wwwnywuwnywé Ehu, Ubé dwup dwdwlwyhl Gupwny-
Jb| Ep wiwuwihu shdywpwihnipjwu:

Ihqwunnipjuwl  whunnpnpndhg  hGwnin QuGph  pnudnidp
Ywauwytpwyt| £ hwdwwwwwuhuwl upubGdwubnny: LEd-
nphunny hhdwun W pniddwl pupwgentd qunuynn YEunw-
upuGph yhuphywywl, wpniiwpwuwywl, wpwl YEluuw-
phuhwywl W JGgh hGunwagnunienltuubph wpnynlugltnp
ubpywjwgywsd BU wnynruwyubp 1-5-nLd:

Cun wrnynwuwy 1-h ingyuiubppt UEdphinnyg hpgwiun Juk-
nh Ythuhywyuw gnigwiihunp qquith thnthntunteniltiph
GU GUupwpYYG: Aninp YGunwuhubph Jnuin hhqwunniejwl
uygpnud gpwugyty Ep Jwpduh gGpdwuwnhdwuh pwpépw-
gnd, wunpwaqwpyh wpwagwgnid, wnhedhw, dwup 2Usw-
nnLpinLU, 2Uswhtnantenil: buy pniddwl pupwgenid LpYwé
gnLgwlhutGpp uwpqwynnyby Gu: Wuwtu, et uhlsl pnudnt-
dp Jwpduh gbpdwuwnhéwlp 40 °C Ep, wunpwaqwnpyp' 120
quny/pnwt, 2uswnnieniup' 26 2Us. 2wpdnud/nnwyt, www
wywlnwywu Gnwuwyny pniddwl 7-pn opu wyn gnLgw-
uppubpp  hwdwwywwnwuhiwbwpwp Ywqdtp Gu 39,9 °C,

100 qunU/nnwt, 22 2Us. pwndnid/pnwt, huy Jdtp Ynnuhg
wnwowpyynn Gnwlwyny pniddwl 7-pn opp' 38,8 °C,
90 quny/nnwt, Juswnnie)niup’ 18 JUs. 2wndnud/pnwyt:

Nwagpwy E, np wnwewnyynn nbnwdhgngubph hwdwn-
nnijwdp pnidywé pubnph Yhuhywywu Lywulbph pwnbiw-
ynud £ gpwitigyt) pniddwl 2-pn opdwuhg uyuwéd: Gpypnpn
fudph yGunwuhutpp pniddwu 4-5-pn opGphu pwywywu
wywhy EhU, 2wpdynd EhUu wnwlg ndjwpnipjwl, nL-
UGhU (wy whunpdwy, wphunyd Epu, thupuncdp, thnpinwdp W
gnnyuwiht hwndwséh guywaqgugnientp nwnwptp Ehu,
Unwbph, npnwjup, Gupwsdunnwihu hwndwsubpnid wy-
nnwgutpp YyGpwgb| Ehu, uhqupunwqunnidp Yupgwynnyby
Ep, dGgp nGnuwdniu Ep, pwithwughy, upnh wuwwnwuep
W Uswnnipintup pbwywunu Epu: UhUgntn wjwlnwywl
Gnwuwyny pndynn 2utiph Unuin hhjwunniejwu npn Upwl-
UGp nbn wwhwwuytb) Ehu: Uwulwynpwwtu whunpdwyp
gnbrt pwgwywjnd En, gninyuwiht hwnywénd wnlw Ep
enyl gwywaqgugnieinil, Ynwbph, GupwdédUnnwihl, npn-
Jwjuh unnphtu wwuwh hwindwsubpnd wynngutbpp thne-
nwgb| Ehu, pwjg nbn wwhwwuyned Ehu:
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Unynruwy 1. LEdphwiny hhjwln pukph Yihuhywywl gnigwuhputpp pniddwl plupwgenid*

1-hu puncuj 2- nLuj
SniguilhsUbn  Unpuw _ONUek INIEN IR
pdnWD  2.ppop  4-pnop  6-pnop  8-pnop  2-pnop  4-pnop  6-pnop  8-pnop
Uwndun 96N 355 39 4104325 409+2,15 405:2,19 399:146 396:1,14 399:328 39.6:2,25 39.0+145 388,14
Jwuwnhdw, °C
;“L’;‘l:"/’r:‘r‘]g:;””’ 90-110 140+342 1303,14 125:225 119:181 100:152 110:344 100:256 100:254 902,12
CLWnnLRINW, 4o 18 45,495  40s4,11 35s424 294418 254417 354318 284305 204302 174252
2Us. 2wndnLu/ pnwy
Unynruwy 2. Subph wpnilwpwuwywl gniguwuhpubpp pnidnidhg wnwye W pniddwl pupwgeniu®
PnLddwl pupwgpenid
SnLgwlihsUb Unpuu _ Ohul 1-hU funcd 2-pn funtd
gwuhautp n T d pn d
1-huop  3-pnop 5-pnop  7-pnop  1-huop 3-pnop 5-ppop 7-pnop
Ephepnghuiln -10'%,  55-85 4,9:0,40 52+0,38 5,8:0,34 6,3x0,32 6,8:0,31 590,34 6,6+0,30 7,8+0,29 9,0:0,25
36UngnphU, o/ 120-180 62:0,45 63:0,35 640,32 64+0,30 650,29 700,33 72+0,25 81x0,19 9,1:0,11
EU, Ju/d 0-13  40+0,29 320,20 25:0,15 100,11 80,10 37+0,25 250023 80,14 7:0,11
L&ynghwnutip -10% 6-17 17,2+055 16,1:0,53 14,7+0,41 13,5:0,40 11,7+0,42 14,8+0,40 11,7+0,39 8,9+0,25 6,4x0,29
UnynLuwy 3. Subph |G)ynpwlwélp pnidnidhg wnwy U pniddwl pupwgpnLd*
PnLddwl pupwgpnid
8nLguilihaut U | OBE 1-U funtd 2-pn funtd
gwlhautp n e o nn o
1-huopn  3-pnop  5-pnop  7-pnop 1-huop 3-pnop 5-pnop 7-pnop
Lbjipndhiutin, % 60-77 800,24 79:0,15 780,16 64+0,61 64x0,13 77:0,26 740,15 69+0,15 660,13
Lhu$nghinltin, % 12-30  27+0,12 20+0,14 160,13 470,13 44z0,10, 22:0,17 280,15 31x0,14 340,13
Ununghwutin, % 3-10 120,21 120,24 120,19  2:0,11 60,12 10,14 3z0,16 2:0,13 20,14
Enghun$hiutin, % 2-10 7+0,15 620,13 40,14 420,11 320,12 40,11 220,10 10,11 10,12
Fwandhlutn, % 0-2 10£0,36  7+0,25 4+0,19 30,14 8+0,11 52026 3025 1+0,15 120,15

*Yuwqdyb| GU hEnhuwyutnph Ynnuhg:

Uryntuwy 2-nwd UbpYujwgqwé  nguiubph  hwdwawiu®
UEdphwnl pupwunid £ uwywywpjniuntejwdp, hhywun Jut-
nh Jnwn Udwaqb) E Ephepnghwnutnh, hGdnginphuh, wytiw-
gbL" LEunghwinltiph pwliwynieinLlp, GphywdlGnh pnppnent-
Uny wwjdwlwynpywd' pwnépwgt) £ ELU-U, UWwwnynud £
Ll&unghung:

Unwsewnyynn nbnwdhgngubph hwdwnpniejwdp pnidynn
yGunwuhutph Unwin wpjntbwpwlwywlu gnigwuhputph Yup-
qwynpnid Uywunyby E pniddwt 1-hu opdwuhg: Anddwl
5-7-pn opGphu 2utpp ng Uhwyu Bt GU wpnbUu Yihuhywwbu
wwwpehujws, wjle wnniwpwlwywl  gnigwuhpubnpnud
Uywwnyb) £ Epprepnghintph W hGunginphUh pwlwyntre-
Jjwu wyGiwgnud, [GlynghnutGph pwlwynigjwlu W ELU-h
Ujwagnd: Wuwtu, Get Jhusle pnidnidp Ephppnghwnutnh
pwlwynLpintup Ywguned Ep 4,9-10"%/, htGungnphupup’ 62
a/l, tGiynghwnutphup' 17,2-10° g/, ELU-U' 10 Uu/d, www
wywunwywu Gnwuwyny pniddwl 7-pn opp hwdwwwnwu-

huwlwpwn gpwugyty U hGnlywy gnigwupputnp' 6,8-10%/,
65 q/, 11,7-10° q/|, 5 Ju/d, huy wnwewnyynn Gnwuwyny
pniddwl 7-pn opp' 9,0-10'/, 9,1 g/|, 6,4-10° g/, 3 UU/d, hu-
sn thwuwnnd £, np pncddwl wnwewnyynn Gnwlwyu wyth
wpryntbwyBun E:

Cun wnynuwy 3-nd wdthnthjwé [Gynpwliwéleh thnthn-
funnLliutph® Gpynnpn fudph YEUnWUhUGRU wwwghlyt)
GU wpwag W [hwpdte: Grb dhusl pnidnidp UGunpndhiutnp
Yuaunid Ehl 80 %, [hudnghwnutipp’ 27, ununghwitpp’ 1, tn-
ghun$hutpp’ 7, pwandhiubpp 10 %, www wjwunwywu
Gnwuwyny pniddwl 7-pn onu wyn gnigwuhputpp hwdwww-
tnwupuwlwpwn Ywqut| Gu 66, 44, 6, 3, 8 %, hul wnwsowny-
ynn ntnwuJhgngutipny pntddwl 7-pn opp® 65, 34, 2, 1, 1 %:
LEjynpwlwaélnud  gnigwuppubph  pwpbiuygnud  LUlwn-
&L £ Bpypnpn fudph yEunwuputph pnugdwl 3-pn opyuw-
Uhg: Qpwugyb] E dnunghwnubph L Enghundhiubph pw-
Uwyntpjwl Uqwanud,  1GYnwnpndhip Yupquynnyty  E:
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UnynLuwy 4. LEdphwnny hhywln pubph wpjwl Yebuwephdhwywl gnigwuphpubpp pncdnidhg wnwyg W pniddwl pupwigpniu®

PnLddwl pupwgpnid

SnLgwlhpubp Unpdw piﬁ%};ﬂ 1-hu funcdp 2-pn funwdp

1-huiop  3-pnop 5-pn on 7-pnon  1-huop 3-pnop 5-pnop  7-pnop
Eﬂ:’;ﬂﬂ"&‘;ﬁg o 55-75 28,5+0,24 31,1x0,22 33,8+0,23 35,3+0,21 39,3+0,19 34,2+0,24 38,6+0,21 47,8+0,18 48,0+0,19
Uipnwdhuutn, g/ 22-39  14:0,32 16+0,34 18+,036  22+0,29  25+0,29 22:0,30 28+0,27 35x0,24 39,1+0,25
Uhquujnips, Uuni/| 3,5-9,2 23,7+0,43 21,4+0,39 19,2+0,35 15,4+0,36 11,6+0,43 20,7+0,25 13,4+0,23 9,5+0,21 8,0+0,24
Qinpniihlutn, o/ 30-36 5849+5,54 56+4,41 54+4,11 50+3,32  48+2,99 50+4,47 46x4,32 44+329 40+327
UnGwuwnhuhu, dyuny/;  40-130 205,5+2,58 198+2,40 176+,2,42 150,5+2,32 148+2,24 188+2,25 150+2,31 125+2,21 120+2,11
pH 731-742 150,27 130,24 12x0,22 10+0,20 9+0,19 10+0,15 80,17 70,14 70,11

UnynLuwy 5. Ltdphuinnyg hhdwun putph Jtgh hGinwgnundwl gnigwlhpubpp pnidnidhg wnwye W pnidnidhg hGunn*

PnLddwl pupwgpenid

SnLgwlihubp Unpdw Uhugl pnidnidp
1-funcdp, pniddwl 7-pn op  2-funudp, pniddwl 7-pn op

Qnuup AGnhu UnLg Ywnpdhp YwnupwntnUwyntu Gnnuwgntju
Fwthwlghynieniup Fwihwlghy Ng pwihwlghy Ullpwl puwthwlghl Fwthwlghl
fuwinnipnLup, Ug/| 1,015-1,050 1,060 1,040 1,010
Uwhwwyneg, dg/y 0-30 50 10 5
Ephrepnghwnutn, hwwn 0 30 10 4
LEjynghwnltin, hwuwn 0 25 8 5
Lnpa Pwgwywynd £ Lun?nqutjjr&m&?wo fant, wpunwhwjnywé Pwgwlwynd £
Qwuhyutp, hwwn 0 15 9
NLpnphihungtU npwywywl nEwyghw 0 0 0 0
QynLynqui, Udny/, 0 0 0 0
Phihrnipht, npwlwywl nEwlghw 0 0 0 0
Elr;r::wdwlhh EwhpGLWhU pehgUtn, 0 15 8 3
Swithwy Ewhpbiwihu ppholtn, hwwn 0 0 0 0
LGwnnuwhu Jwpdhuutp, ddni/| 0 0 0 0
pH 5,0-7,0 10 8 5

*Yuwquyb| BU hEnhuwyutph Ynnuhg:

Wnwehu fudpnud UGnwnywé Qutph (G)ynpwlwalinid Unun- gnpnLhulbph pwlwynieiniup® 58 g/, punhwuntp uwhunw-
ghwnutpu h hwjn BU GYGL pniddwl 6-7-pn opp, huy Uhug Ungh W wipnidhUubph pwlwynieintup Unpdwihg guén Ep'
wjn® 4-5-pn opbipht gpwiigyty £ wylhwpn Usnpnwtupw®  hwdwwwunwupuiwlwpwn 28,5 b 14 ¢/ Ujwlinwywl tnw-
wpwl Ut Utpinpndhiunh pwliwyh Udwagnid W thupngh-  Lwlny pedynn wnwght' fudph YeunwuhUtiph wpjwt yeu-
wng: 3wy by, np dbpghlu wwjdwlwynpyws £ qup-  uwphdhwywl gnigwih2utpp wpgunpytip Bu nwlinwn’®
qugnn  huntiwntwptupy  yhdwyny, npp Ugwingnud £ Uhuwé padudwl 5-pn opyuwitihg: Anuduuwil 7-pn opl punhw-
wywlnwywl tnwlwyny pneddwl 4-5-pn opp, qquihnpsl UNL uwhiwnign Ywiqut £ 39,3 ¢/, wipnidhlutnp’ 25 g,
Ywnwlgnwd £ hhywln, enyy; opqulhqup W bwwunned hu- LIhqu{anLran‘ 116 Lmnl/\[’ ginpnihllGnn’ 48 g/, Yntwn-
$LUghwUbnh quinquiguuilip: Luwiliwnhy bplnup wnw- uphup® 148 Jydny/|, pH-p" 9: Unwowpyynn Gnwuwyny pnid-
swnlynn Gnwuwyny pniddwl ntwenid sh wnwgwuncd: Unn. Enlinnnn fudph YeunwUhltnh wnjwl Yuuwehuhuwlwl
gnLgwuhputpp Ywpqwdnnyby U pniddwt 3-pn opdwilhg W
Unyniuwy 4-nud Ubpujwgdws wpjwt YEuuwehdhwYwl — 5.nn opp gptipt hwdwwwinwufuwlt U Unpdwhl: Anud-
ndjwibtinh hwdwawju* udphiny hhduwn 2utph wpw Uty Jwl wywpunhl punhwlinip uwhnwynigp gt £ 48,0 g/,
pwnap En dhquiupnieh W Yyptwwnhuhuh wwpnitbwyneeintup®  wipnudhliupp® 39,1 g/, dhquilyniep' 8,0 Udny/, ginpniihl-
hwJdwwwunwuhuwlwpwn 23,7 W 205,5 Jun| /4, pHp' 15, Uutpp' 40 g/, YnGwwnhupup® 120 dydny/, pH-p' 7:
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Cuwnn wnynuwy 5-h" Uepphwiiny hhywun pubph Utgp Unig
Uwpuhp £ ng pwthwlghy, pwnpép  puinniejudp’ 1,060,
wwnpnibwynwd £ Jhtgle 50 g/ uwyhunwynig, Gphywdwhu
EwhrebilwjhU pghgln® 15, giuilihyutin® 15, Ephrepnghwnlitn® 30,
pH-p pwnép £* 10:

UJwunwywu Gnwuwyny pneddwl wjwnunhb wywhwwuy Gy
Gu yGunwuhuGph JGgh Ywpdpwnbnuwyntt  gnuup,
Uhuwpwthwughynipintup, punnigintup unpdwih  uwh-
dwund ¢E' 1,040, uyhwnwynigp Yuadt, £ 10 g/, Ephpe-
nnghwtipp® 10, Gphlwdwihl Ewhpbiwihu pghgltnp® 8,
glwuhyutpp® 8, pH-p Unpdwjhg pwép £ 8: Unwewpyynn
Gnwlwyny pniddwlu wdwpwhu Jdggp énnunwgnuu En,
wupnnenyhl pwthwlghy, fuinneeintup Unpdwh uwhdwuncd
Ep* 1,010, uyhwwynigp Yuquty £ 5 Jg/|, pH-p' 5, Ujwwnyby
GU tquyh Ephepnghwiltn® 4, gulpyutp® 3, Gphjwdwhu
Ewhpbiwhu pphgutn® 3:

GqpwlwgnipjnLu

Wuwhuny' 2utph UGdphwnp  pwywywlht  wnwpwsyws
hhjwunnrejnLl £: UnwpwUunid £ hhduwlwuncd Gphlywdutnh
Juwuydwéputnh, Jwpwyps, dwlwpnidwihtu (hugwaghnl)
hhjwunnrejnlluGph, pnuwynpnidUbph  pwpnugnidutph
U gbpdpuwoénipywl  hGnliwupny: Cunn Yhuphywyw,
(wpnpwwnnp hGwnwgnuneenilutph® Uedphinh dwdwliwy
wpwl UG qquwihnpBu  Ujwgnd B Ephppnghwnutnh,
hGUungnphuh W wipnudhUuGph pwlwynieniup, Uywwnyned
E (GUnghwutph, ginpnihbubph pwlwyniejwl W hGdw-
wnnyphwnh  wd, wybiwund £ wgninh W Jhquujnieh
wwnniuwynepinup, pwpépwund £ ELU-U: Ubgh Uty
wyGlwunwd £ uwyhwnwyngh pwlwynipnilp, wbnh E
nluEunid $haghywywl b phdhwywl  hwwnynepiniuutph
thnthntunienil: Ipdwunnientll pupwunutd £ yeunw-
Uhubph puydqwéniejwdp, whunpdwyh wuynwdny, wnw-
swuntd U thupuned, thnppned, upwnh - wphuwnwuph W
Juswnnijwl  pjuwlgqwpned,  Gphywdwihu  wjwnnigutn,
gninywwntnh gwywaqguwagntpinil, ndqwn W gwynwn dhquip-
nwquunid: Uhwdwdwlwy ndjwnpwunid U YEunwuhutph
wnpdnwdutpp, pwpn nGwetpnd UJwnynud £ Ujwpnwihu
hwdwlwpgh whunwhwnpnid:

Utn Unnuhg wnwewnydnn upudwiny’® ghwphun; 500-h,
dnipnubdhnh 5 %-wung |nwdnyeh, quiwdhn W nwybghy
wuwwnpwunniyueph  hwdwygqwsé  Yhpwndwdp  pniddwl
wnnBU huy 3-pn opp gpwugdb) Bu wyuhwjn  thnthn-
funLpnLUlG’ whunpdwlh, huplUwgawgnnnjwl wywgnid,
thufudwu, thnpndh eniwgned, upinh W pUswnnipjwl wnwa
ywngwynpnid: buy 3-pn onjwihg uyuwd® yepwywlguyty
E Unpdw) Jhqupuwquwunnedp, yGpwgbp Bu Gphywdwihu
wjnnigubpp, gnunwiht hwwndwséh  guljuwgquignieiniup,
Ephenpnghinlbnh  pwlwynipynill wyblwagt) E, |GYnghun-
Utphup' Ujwab], Ywpqwynpyt Bu htungnphtp pwliwynt-
pInLUp, wpjwl Yeluwephdhwywl gnigwuhputpp W ELU-U:

Unwownyynn nGnwdhgngutpu  wwwhndty Gu  ubph

utdbphinh pniddwl pwpép  wpnyniwydbunnieiniu,  hugp
wwjdwuwynpgwé £ ghwypphunih hwywdwuptwywl nidbn
wanbgnipjwdp, gwiwyhn ywwnpwuinniyh hdntbwhupwlhg,
wnwytghth  hwywhhunnwdhuwihtu  hwwnynepniuutnny,
huswbu bwl $npnutdhnh 5 %-wung [nLdnyreh Uhquidnin
(nhnptnhy) UepgnpénLRjwdp:

3hUp punniutGiny  hGwnwgnunipnilubph - wpnyniugutnp'
wnwwnynu Gup.

- 2UuGph UEPphwp pnLdt] dwdwuwyhl W (hwndtg,

- Yuuwwnbp yihupywywl, wpwl dlLwpwlwywl W Yy&u-
uwphuhwywl, dtgh  pwlwntphninghwywl, $hahlw-
phuhwywl b dwlupwnhwnwywjhu, Gphywdubph npinpuw-
dwjuwihl dwupwypyhwin hGrwgnunnienlultn,

- Jwpwyhs, dwywpnwdwihu hhjwunniejniulbph W ene-
Uwynpnidutph pwpnwgnudp Ywuhuwngb G npwue dw-
JwuwyhU whuinnpn2tiny nL pnudtiny,

- pwpbwyb, ytunwuputph  pilwdeh W wwhywéph
wwpdwuubpp,  funtuwthtp  gnipin GnwlwyuBphu
npwlg Gpywpwwnle npunwd wwhbinlg, pwgwnb| qbp-
dpuwédnie)nilp,

- Yhpwnt nhGunnptpwwhw, YSpwpwduhg hwubp wu-
npwy, dwuytuinwlg W thswgwé YepwnGuwyutnp, Yepwy-
nGL hbwpwynphUuu hwupwihu Unebp swywpniuwynn,
nnipwdwpu - YepwnGuwyubpny,  wnwp  uBbywywghu
sGpdwunhdwUuh Jwpenip onip, uwhdwlwithwytp oph W
UGpwynh wnh pwlwyniejntlp,

- Jubphu qbpé wwht] EnUwehuhywwnutphg, pnuup,
wwnpyGlwwntnp ywhbp ¢np W dwencp yhdwynid:
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HoBbIln MeTof neveHust HecppuTa y cobak

K.A. CykunacsiH, A.lO. A6oBsiH, 3.A. HukorocsiH
HayuoHanbHbIU agpapHbIl yHUsepcumem ApMeHuU

WU.B. XavaTpsH
BemepuHapHas knuHuka HAYA

KnroueBble cnoBa: Heghpum, ypemusi, noyeyHass He0ocmamo4yHOCMb, roYyeyHble omeku, "LlunpuHon”

AHHoTauuna. WccnegoBaHua Obinv nNpoBedeHbl C Lenbio pa3paboTkn ahdeKTMBHOrO Metoaa neyeHus Hedputa y
cobak. [Nocne NocTaHOBKM AnarHo3a Ha OCHOBAHUM KITMHUYECKUX, FeMaTONOrMYeCKUX 1 BUOXUMUYECKMX NOKa3aTenen KpoBu n
pe3ynbTaToB aHan13a Moy 6bIro NPoBeAEHO e4eHNe Mo COOTBETCTBYHOLLMM cxemaM. COBMECTHOE NpUMEHEHNE NpenapaToB
"LmnpuHon 500", "®ypocemung”, "Tanasut", "TaBervn" ¢ NpOTVBOMUKPOOHBLIM, MOYETOHHbLIM, WMMYHOCTUMYMMPYIOLLMM,
aHTUrMCTaMUHHbBIM JeNCTBrEM 06ecneynno BbICOKYH 3(EKTUBHOCTb NPU NeveHun HedpuTa y cobak.

A New Method for the Treatment of Dogs’ Nephritis

K.A. Sukiasyan, A.Yu. Abovyan, E.A. Nikoghosyan
Armenian National Agrarian University

.V. Khachatryan
ANAU Veterinary Clinic

Keywords: nephritis, uremia, renal failure, renal edema, cyprinol

Abstract. The research has been conducted with the aim of developing efficient way for nephritis treatment in dogs.
After making diagnosis based on the results of clinical, hematological and blood biochemical indices, as well as those
of urine research, the treatment was organized per appropriate patterns. The combined application of cyprinol-500,
furosemide, galavit and tavegil with antibacterial, diuretic, immuno-stimulating, antihistamine effect, has ensured high
therapeutic efficiency in the treatment of dogs’ nephritis.

LCunniuyty £ 30.05.2022 pe.
Qnuwpunuyty £ 21.06.2022 pa.
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uvenoughnr

Pwlwih pwntp®

Gwnwgnnnejntlutpu hpwywuwgyt) U Iwjwunwlh gnpu Jwpgbpnud® wlwu-

qunwlh dwuwnpun, Lwuwwhwlwl tnwpptp inunGunteniuuGpnd qununuh Jwuwnhwnny hhjwun yndtn

Ywuwniyn nn, hwjinuwpbpbine W wnwewnplydnn Unp Gnwlwyny® Ywwnwn jnnh Yhpwndwdp

undwwnhly pgheltin, pndtint bwwwwynd: Gunuuh dwunhnt whunnpndb) £ Ywih$npuhwywu

Yuwih$npupwlwl p&un, ptuwnh uhgngny: 3Gwnwagnundwsé 127 qinthu Yndbphg 48-h dnin (37,7 %)

yny hwjinuwpbpdtb] £ qununuh Jwuwnhwn: Uwnnghs fudph Yeunwuhubpp pnudyb
Eu Edhynp wwwnpwunnyny, thnpdbwywl fudphup' ywwniun jnnny: Ugnnn
Unebph 2unphpy Ywwnuwun jnnu wwwhnybp £ pwpép wpnnitbwyGunneenlu®
wnwagwgutny pnidnidp 2-3 onny:

Lwhuwpwl yndtnh pubwdeph b wwhywdeph uwuhinwnpwhhghBuhy Yw-

Lwprlwgbndh pnppnpnudp pwgUwwwwmbdwnwihlu hhywl-
nnLejnLu £, npp quipgwuncd £ Ynyh Ywruwagbnah, huswtu
Uwl wdpnng opqwuhquh ypw dGuwuhywywl, phdhwywl,
yGUuwpwlwywl, uppbuwhl gnpénultph wgnbgnijwup:
Uwuwinhwnutpp hhduwywunwd qupgwunid U wywnncyh fun-
nnJuwyh dhgnd Undh wwpbupuhuw: whunwshu uhynndin-
npwh UEpprwthwlgdwl hGnlwleny: Uhwdwdwuwy Jwu-
inhwnutph wnwewgdwup LUwwuwnnwd GU wwnntyh ubndwyh
renLiwgnidp, wuywunu, huswBu bwle ng hwndGe Yhep, Gpp
Ywpep Ywplwagbndhg nnipu £ pEnpdnud ng wdpnneniejwdp,
huy Yrenn wwwpwwnp hwubintg hGunn dnun YEu dwd yuinyw-
Jjhu funnndwyp pwg E Junwd (B.J1. Benkmn n gp., 2015,
B.I. saHtok n gp., 2017):

Uté wlwulwwwhwywl hwdwihpuGpnud  Jwuwnhwnutph
wnwpwgnidp wwjdwlwynpywsd £ JbeGUwjwugwd Yeh,

unuutph puwpuindwdp, Yndh ng [hwpdte fuuwdeny, gbpuw-
ntgdwdp, huswtu Uwl ng pwiwluwynpywsd Yepwynpdwdp
(E.B. UnbuHckun n gp., 1995, I'.A. JlapmnoHos n gp., 2015):

Uwuwnhwnlbn wnwewglnn whutnwéhU hwpnighgubpp Ynné
GU UGprwihwugnid hEdwwnngBu, (hudngbu L qujwyunngtu
ntnhubpny: Ipduwywt’ guiwywnngbl nunne Uhgngny wipu-
nwéhu dwuptubpp wywnywihu junnnwyh dheny Ynpéd Gu
Utnpwihwlgnud: 2ngwilw Uhgwdwiphg® hwwnwlhg, gnhg,
gwUpwnhg: I6dwwnngtu ninhnyg hhywunniejwu  hwpnt-
ghsuGpp Ynipé BU UGppwthwugnd ywnpnhg, uGnwlwu W
wj opqwuutiphg, Gt npwugnd wnlw GU pnppnpwihu
Gplnyrutn: Uwuwnhwn £ qupgwunid Lwle |Gwywnnuwhpngh,
pPnLgGynah, tintptpyniyngh W wyi hudtlghnl hhjwinnpe-
jntuuph dwdwuwy: Lhuyngbu ninhny whunwéhu hwpne-
ghsuGpp UGprwthwugnud BU Yndh W dwpyh wypwihu wunpe-
utph Juwuywéniejwlu nbwpnid:
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Cun pwquwehy hGunwgnunipniuubph® Jwuwnpwnny hp-
Jwun Ynytph Ypdhg wugwinyty GU wybih pwl 120 nGuwy
whunwéhu dhypnopqwuhquutp: Uwwju hwny E UG, np
dwuwnhwnlbph qupgwgdwup hhduwywunwd Uwywuwnned Gu
uinwdhnynytinp, unptiwwnnynytipp, wybih hwgunby’
wnhpwjht gniwhyutph fudpht wywwnbwnn dhypnopgu-
Uhquutpp (M.A. Tkaues, J1.B. TkaueBa, 2006, B.I1. MBaHiok
n ap., 2011):

Npwapwy E, np dwunhnutbp Gu wnwewgund hwunyw-
wbu Str. agalacticae, Str. uberis, Staph. aureus, Staph.
epidermidis, Str. dysgalacticae, E. coli, Str. pneumoniae,
Corynbacterum piogenes, Ps. auerginosa whuunwdhl
Uhynpnopqwuhquutipp: WupwpbUwwuwn gnpdnulbph  wg-
nGgnipjwdp ywprlwgbnéntd huwlqunyned £ wiyGniwhu
Ywpeh wpnwgquunndp Ywelwihu funnnduyutph W ypdh
ghuwntnuh JUtg, tnbnh GU niubunwd Yweh Ywug (uywnnu-
nwq), Ynsh wpjwu b wdpwhu 2ppwuwnniejwl, Ywrlw-
gtnéh hjntujwépubph ulnuguwl fuwlgwpnudubp, pwpé-
pwuncd BU Ypé&h UbphjnLujwépwhu dupnedp, wpjntuwnwp
wunpUGPh pwithwlgtihnie)ntup, wnwewunwd £ Epuninw-
ghw, qupgwunwd U pnppnpwjhu opwhulbn, pun npncd
Epuntnwunp wwpnilwynwd £ UGS pwliwynipjwdp uwyhwnw-
Unigutin W wpjwu dlwynp wwnpptp: Upéh hjnudwoéeutnh
wjnnigqwéniejwdp npnynid £ dwuwnpuinp Yihupywyw k,
et qunwuh (O.B. dnnunnoea, E.N. Kunko, 2015):

Uhupywywl W qunuuh dwuwnhwnuGph dwdwuwly wnb-
nh U ncuBund ng Uhwju Yndh huinbpuinhghwy hjncujwés-
eh, wjlL wwpbUpuhdwih uGypGuninp  thnthnfuncenLuuGn:
Apwlg Lwwuwnnwd B Ynpdh hunbpuinhghw| hjncugwé-
rhg pnppnpwihl wpngbuh tnwpwéndp W wpybnuGpned,
JwrUwjhu funnnjwyutpnud nu ghuwintnunwd quipgqwgndn:
Pnppnpwjhu wypngtu Ywnnn £ wnwywlw] bwl wudhgw-
wtu ghuwntnuncd, unnnywyutpnud W wiyGniuGpned:

Lwph Uhpwagqwiht entnpwghwih nyjwiutph hwdwawiu'
yihupywywu Jwuwnhwnny hhywunwunwd U ynytph 2,
qunuuh duny' 50 %-p: Cun pwquwehy hGunwgnunipe-
jnLlulGph’ quinuup Jwuwnhwnp 33,8 % hwywlwywuntpjwdp
yGpwéynd £ Yyhuhywywuh: Uwuwinhwnh Gpyne dlkph nbw-
pnud £ tnGnh E nluGUnLd Ynpdh wpunwhwpywé hwnywéut-
nh hGwnws, bjwagnd £ yndGph Yuwrlwwnynieintup, npwlp
nwnunwd GU wnunGuwwbu ng whwwuh: Uwuwnhwnltph
hwwhiwywunientu £ gpwugynid wplwup W ddnwp:
Puwywl nhdwnpnnuywuntejwl wuydwu, tnwpptp www-
nuwnutinh uhgngny hpwywlwgynn Yrh wwwndwneny hh-
Jwunwunwd GU hwinywwbu thwwnwphe yndtpp (E.H. Cko-
BopoauH, H.B. MpebeHbkoBa, 2006):

UnyGph Unin Jwuwnhun Yupnn £ wnwowlw] wpunwnpw-
Jwu guwuywgwsd thnynd” Ypywnwnwph W pwynwghwjh
2npwilliGpned, sUunwptpneenluhg hbwnn: Yhuhyuywu Yud
qwnuuh Jwuinhnh wnwewgnidp wwjdwlwynpywé £ dh
2wnp gnpénlliGpny, npnughg hhuliwwilip Ynytiph opgwiihg-
Uh nhdwnpnnuywuniejwl wuynwdu £ Lwywuwnwynn gnp-
onuutp 6U Lwl Ynpéd Ubppwihwugwéd Jwuptubph pwlw-
Un, yhpniGuinniejniup, whuinwéunceiniup, hhjwunniiniup
qunqwgunn whunwdhu wgnbgniintluGph huwnBuuhynipe-
jntup W innnneyniup (A.MN. CtyaeHuos u gp., 2007):

Uwuwnhwnutph inunGuwywlu  Juwup  wwjdwuwynpwé
. wpUwwnt ynybph debpwwndnipjuwl, Yweh W
Ywprlwdprtpeh npnwyh bywglwdp, pupépwpdte yEunwup-
UEph Jwnwdwd funnwldwdp, hhjwunniejwU whuinnpn2-
Jwl L pniddwt UG Swhpuubpny, tnwnpptp hhjwunniejniu-
Utph hGnlwupny dwwnnwh qguih wuynwdutpny, Ynytph
ndywp penuuwynpdwdp, ubnwywl ghyh fuwlgqwpniuny
(H.W. MonsHues, 2015):

Uinipp L UGennubkpp

IGnwgnnnienllltpu hpwywuwgybp Gu 33 Upwpwwnh,
Unwnwjeph, Chpwyh, Lnent Jwpgbph $EpUGpwihU inunk-
unLpjntluGpnud: vunhp £ npdtp hwynbwptpt, wuwulw-
wwhwlwl wnwppGp nunGuniejntlubpnud qununuh Jwu-
inhwny hhjwun ynybp W pnedtp dtp Yynnuhg wnwewpyynn
Unp Bnwuwyny’ yhpwnbiny Yuwnywn jnn: IGtnwgnnyby
E yndyuuywl gnn2 W updGUpw| gtinGph 127 ginchu yny,
npnughg 48-h Unwn hwjnuwptndt, £ qunuuh dwuwnpun:
Uhuinnpmanudp Yuiinwindty £ Undtphg ybngywéd  Yweh
Uunputpnud undwwnhy pehelubph hwywnyh vhengny' ptu-
nwjhu Gnwuwyny: Yhpwnybp £ Yuwih$npuhwywl ptuwn,
nph wywnhy Unebpu BU unpphuweryh wnp W bwwnphnwdh
wiywuny untpwlwinp: Yweh hGinwgnundwu Lywwnwyny
oquwanndytp Gu gnpu thnuhyubpny hwwnniy rhetnutn.
jnLpwpwlgnin thnuhyh Jute gt £ Yndh hwdwwwwnwu-
huwl pwnnpnhg yGpgywé 2-3 Jp wpe b wytiwgyt) 2-3 U;
Ywihdnpupwywtu pGuwn: dnuhlubph wwpniuwynieniup
fuwnuyty £ thwjinhyny, ntwyghwt Yupnwgyty £ 10 wny-
jwu wug: Uhwwwnp, wnwlg dwywnpnniyuGph, Juwnyun
Jwd gnp2 gniuh hGnncy puwnunipnh nGwenwd nhndbp £
pwgwuwywl, fuwnunipnh pwldpwgdwl nbwend® oLy
npwywu, pwuan, gbih Udwuynn puwnunipnh nGwpencd
npwywl, huy wunwgwsd, npn2wyh db unwgwéd qbih nbw-
pnid’ nudbin nphwywl nGwyghw:

SuwnbGuntejwl wudwuntdp, hGnwgnundwu wdhup, wduw-
rhdp, yeunwunt hwdwnpp W Yweh Udniubph nEwyghwut-
np gpwugyt) GU hwwnney dwunjwunid:

3hjwun yGunwuhubpp pwdwlyb] Gu Gpyndt' unnghs W
thnpéUwywu fudpbph: Snupwpwugnep fudpnud UGpwnyt) £
15 qnthu Yny: Andnudp il £ 7 op:

WnwghU' uinnighg fudph Yndtpp pnedyt) U EShynip wwin-
pwuwnncyny, npp Ukpwpyyby £ Gupwdwywihu Gnwuwyny’

1 U1 50 Yg quugywsh hwpyny:

Enupnpn” thnpélwyw fudph Yndtipp pnudyt BU uwnun

jnnh - (wJhynnht) nwdnyeny, npp Yhpwedty £ htunlyw

Ywnany.

1. 200 U Ywwnuywn jnnp oyt £ 200 Jp epnd L
yGunwupubphu wnpd&p opwywlu JGY wuqud:

2. 50 J| jwwnuwn jnnp (nedytp £ 50 Ui opnud, unwigywé
fuwnunipnp Uwhuopne wwpwgytyp £ Jdhugle 35 °C L
Ubpwwnywihu Enwuwyny Ubpdndyt) Yndh hhdwun pw-
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nnpn Jwuh JGg: lvwnunipnh UGpdniénidhg wnwy wiu-
nwhwpywé pwnnpn Jwuh ywunlyp wyyt) £ hwywut-
hupg [nLoNyRNY, Yuwnywn jnnp Ubpdnusyt) £ wyuinlwghu
YwpbGnph uhgngny:

3. Uinwhwpywé pwnnpnu wnpunwehuhg Bwyyt) £ yw-
wntjwn jnnny:

Ywuwnuwn jnnh wagnnn Unietplu Gu j)nnp W Ywihnwdh jnnh-
np, odwunwy Unietpp' pnpwéd onipp W jupuindhih ou-
|wl: Npwbu pwpbpwpnyniuwdbn nbnwdheng' Yuwnwjn
jnnp UGpwnnud £ pwpan wnihdGpuGph W jnnh UniGyncutp:
Rwny E UG, np j;nnp thnyhu Ynpgunid £ pniiwdnp hwun-
ynLpyntluGpp, uwywjiu wdpnnencpjwdp  wwhwwunwd £
wywnhyniejntup npwtu dhypnunwpn W hwywuthuphs hgng:
WU pnidywlpuwpgbihy wpnniuwdbun dhgng £ jnnh wl-
pwywpwpnipjwl, nwnptp dhypnopgwlhquutph Ynnuhg
hwpnigywé hhjwunniejntuutph, huswbu bwl wetpnuy G-
nngh ntwenwd: Uhwdwdwuwy gnpénud £ hwywyhpniuw-
Jhu,  hwywdwuptwywl, hwywulywht, hwuquunwglnn
wganbgntpinil, Ljwaqtgunwd £ wpjwu dbe wwpniuwyynn
hunlGuintphuh  Jwywpnwyp, pwpGwyned  hdntupnGunp:
Ywuwnuwn jnnp bwle ntuh whuinnwhwuhg, Jwupfwuwwu W
wwwnn hwwnynipintt, bwywuwnnwd £ wipdwéputph pnud-
Jwup, onquuhquh hwdwp wuyuwu E:

SnignLdubp: Ywuwnuwn nnp untih £ oquwagnnédt) nhqtu-

wntphwih, Ynihwnh, thnppneéniegwl, wnhutph dtetinphquh,
duwphughwnh, rhuhwh, uphuniuhwnh, ppnbtubnh, EnRWPRNN-

UbnLejwl fuwlqwndwl, yGpghuhu Uwywuwnnn hhjwunni-
jnlulbph  nGwenwd  (rpndpndGphuin, nLpngpwpwlwywl,
upnwunpwhu hhjwunnie)niuutn) wbwne £ 4hpwnt, LUjw-
quignLju swithwpwdhuubnpny' wuwulwpntdh gnignuny:

Upmyniupubpp W yGpneénipyniup

PnLddwl wpnnibwyGunneeniup npnGint bywnwyny pnid-
Jwl pupwgpentd W pnidnidhg hGwnn Ywep unnwgytby £ Ywih-
Pnpuhwlwt rGuwnh Uhgngny: Anidndhg wnwy W pnidnidhg
hGwnn npnytp GU Lwle gununuh Jwuwinhwny hhgwn yeunw-
Uhutph wpntuwpwlwywl gnigwuphpubpp® Epnprepnghnutbph
W [Gynghwnutph pwliwyp, hEungnphuh wwpntuwyneniup,
ELU-U, (GlynghunwjhUu pwlwalp: Cun wrynuwly 1-h indjwi-
Utph' Upwpwwnh dwpgnud htnwgnunygwé 40 ginchu Yndknphg
gunuuh Jwuwnhwnyg hhdwun Ep 17-p (42,5 %), Uninwiph
dwnagnud* 35-hg 13-p (37,1 %), SChpwyh dwpgnwd® 25-hg 9-p
(36,0 %), Lnnnt Jwpgned 27-hg 9-p (33,3 %): Aninp Jwpgb-
npnud punhwunip hGnwgnunybp £ 127 gincbu Yyny, qununup
dwuwnhwn £ hwyinuwpBpdb 48-h dnwn, hugp Yugunud E hGunw-
gnunywé YgunwuhuGph 37,7 %-n:

Unynruwy 1. Qununuh Jwuwnhwnny hpdwun Yynybph gruw-
pwlwyu puwnn Jwpqgtpph*

ph, ninLpEpyniyngh, dwplyh whunwhwpnedutph, wipdwége- 3Gwnwgnnyws dﬁ:‘:m:nq 3hyuwl-
utnh, Usnptiph, duywhl, pinuith funnngh fungtinh, wwinn- Uwnatn undtPR - phyuiun yngsph U9
nnlningh, Ynbyntynhdhinh, hbwwnhnh, Sllnwghunwlwl Hhwpuuln " owwyp MR %
hhjwunnipe)niultph, Gupwuwnwdnpuwjhu gbnéh whunw- o 40 17 425
hwpniduGph, unwdnpuh W wnwulBpynwdwnljw  wnheh
fungbinh, uwiunUingh, nhupwluntphngh, UYWL qupwy- 41" > 13 37
utph, Ywpnwihu hwdwywpgh gpgnwéniejwl pniddwl Shnwy 25 9 36,0
Uwwinwyny: Lnrh 27 9 33,3
Swlwgnignidubp: Ywwnywn jnnp sh Ywpbh ogunwgnpdt Cunwdtup 127 48 377
Jwhwuwadl gbnadh pnppnpdwl dwdwliwy, huy npw gnpént- htwnwanunyt £ '
Unynruwy 2. Quinuinuh dwuwinhwinny hhjwun ynytph wpntbwpwlwlywl gniguwuhpuGpp®

Upjnibwpwuwywl gnigwuhubp Uhugle pnidnidp Uh';ltt:zlflnt;l&:l::::‘;r:‘::[: nl:lllzlsnn Yhpwn ul:uu&l::':tr;::_ﬁl;g htwn Lnpdw
Ephrenpnghwutp, 1012 | 6,27+0,34 6,73+0,21 5,85+0,25 5-7,5
Ltjynghwltin, 109 | 15,28+0,44 13,2410,17 6,88+0,22 45-12
Enghundhiutn, % 740,15 5+0,12 4+0,11 3-8
Lhudnghultn, % 640,31 500,22 480,24 40-65
Ukjinpndhiutin, % 300,45 35:0,32 310,34 22-41
Pwagndhiutn, % 240,12 1+0,07 1+0,09 0-2
Ununghwubtip, % 7+0,14 6+0,07 4+0,05 2-7
3Lungunphl, o/ 99,6+0,41 10420,26 820,24 90-130
ELU, Ju/dwd 100,25 6+0,29 240,32 0,5-15

*Yuquyt| £ htnhuwlutnh Ynndhg:
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Ungneuwy  2-h - wnwiubph hwdwéwj®  uwnnghy W
thnpdlwywl fudptiph Yndtnph wpjwl pnpnp gnigwiihutpp
Gntl GU $hghninghwywu Unpdwh uwhdwuubpned: Iwny £
Upt|, np Jwuwnhwnny hhywun ynybph [G)ynghinutph punhw-
Unp pwlwyh wép b ELU-h wpwqugndp yupgwydnpyby
GU pnLddwl pupwagenLU:

Pnidnd hpwywuwgutihu hhjwun ygunwuhutbphg Ynyuw-
Uh dbpgpwé Yweh Udnpubpp hGunwgnunydt) Gu pGunwihu
Enwlwyny’ Ywihdnpupwywl ptuwnh dhengny:

Uwnnighs fudph yGunwuhubph pniddwlu Uwwunwyny Edh-
ynp ywwnpwuwnneyh yhpwndwdp Yweh YnuuhuinBughwu W
gnuup yGpwywuguyty U pniddwl 6-7-pn opp: ®npdlwlwu
fudph yGunwuhutph pneddwu Lywwnwyny UGpghu (fudtine
hwdwn gpwjhu [neényph duny), Upwwnywihu W wpwnwehu
(whunwhwpywé hwndwséh duydwl) Gnwuwyutpnd Yh-
pwnyb| £ ywwnewn jnn: Upnncupnd Yweh Ynuuhuintughwlu
W gnuup yGpwywuquyty U pniddwl 4-5-pn onp, hugp yyw-
jned E, np Yuwnuwn j)nnh yhpwinnedp gwinunup dwuwinhuinh pne-
dnudl wpwauwgunwd £ wnudwqu 2-3 onpny:

GqpwlwgnipjnLu

Qunuuh Jwuwhwinh pniddwl’ dep Ynnuhg wnwwnyynn
Enwuwyp' ywwnywn jnnh (nényeh Ukpeht, Upwuywhu
W wpwnwpehlu Yyhpwnenedu wgnnn Uncptph hwywdwuptw-
ywu, hwywyhpniuwiht, hwywulwhu W huntuhntunp
fupwlunn hwwyniejnilutph 2unphhy wwwhnyby £ pwpép
wpryntbwydGunnee)niu: Iwny £ UG, np wju dwwngtih £, W
Shuwluwywu Jts dwhuubp s6U wwhwleynid:

Quinunuh Jwuwinhwnh ywupuwpgbdwl hwdwp wuhpwdtun
E wwhwwut) Yeunwuhubph pulwdeh uwUhwnwnpwhhght-
uhy wwjdwuubpp, Ywpgwynnt) ullnwywpgp, funtuwhty
Unéh Juwudwdpubnhg, Ywuhubp wju hudtyghnu W Suunw-
ghinnwywl hhjwunnientlubpp, npnug Ywpnn U wnw-
owgut| Jwuwnhw: Yhuphjuwywl b qunuuh dwuwinhwnutph
Juwnwdwd whunnpndwl nt wpnynituwytun pncddwt Uwyw-
nwyny vhwdwdwuwy wtwne £ ywpptpwpwn hpwywlwg-
Ut ytunwuhutph Yiphuhywywlu hGunwagnuniejntuubp W
Ywreh Udnph pGunwihu unnignidutp:
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JleyeHune CKpbITOro mactuta Cc npuMmeHeHnMem cCuHero noga

A.B. BapgaHsiH, K.A. CykunacsiH, 3.A. HukorocsiH
HauuoHarnbHbIlU agpapHbIl yHUsepcumem ApMeHuU

XK.C. MenkoHsiH

UccnedosamernbcKkuli UeHmMp eemepuHapuu U 8emepuHapHO-caHuUmapHoU akcriepmu3ssl HAYA

Knio4yeBble cnoBa: ckpbimbil macmum, cuHull (o0, coMamu4yecKue Knemku, KaiugopHULICKUl mecm, Koposa
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AHHoOTauwusa. VccnegoBaHue NpoBOAMMOCH B Pa3NMYHbIX XXMBOTHOBOAYECKMX XO3AWCTBaxX B 4 obnactax ApmeHun ¢
Lenbio BbISIBNEHNSI GONELLMX CKPbITBIM MAacTUTOM KOPOB U UX NEYEHUS HOBBIM METOL,0M C UCTIONb30BaHNEM CUHEro Noaa.
CKpbITbI MacTUT Obl1 AMArHOCTUPOBaH NOCPeaCTBOM KanudopHuiickoro Tecta. 13 127 ronos o6cnegoBaHHbIX XKUBOTHbIX
y 48 (37.7 %) 6bin obHapy>XeH CKPbITbIN MacTUT. KOHTPOMbHYIO rpynny neyvunu npenapatom 3aukyp, OnbITHYIO — CUHUM
nopom. bnarogapsa gencTeyloLWMM BeLLecTBaM CUHUIA 1o o6ecneymnn BbICOKYH 3(pdeKTUBHOCTb, YCKOPUB NIeYeHne Ha
2-3 OHA.

Treatment of Latent Mastitis Using Blue lodine

A.V. Vardanyan, K.A. Sukiasyan, E.A. Nikoghosyan
Armenian National Agrarian University

Zh.S. Melkonyan
Research Center for Veterinary Medicine and Veterinary Sanitary Examination, ANAU

Keywords: latent mastitis, blue iodine, somatic cells, Californian test, cow

Abstract. The investigations have been conducted in four regions of Armenia to detect the cows diseased with latent
mastitis in different livestock farms and to treat them through the new recommended method by using blue iodine. The latent
mastitis has been diagnosed by means of Californian test. Out of 127 heads of researched animal latent mastitis was detected
in 48 stocks (37.7 %). The animals of control group were treated with Eficur drug and those of experimental group — with blue
iodine. Due to the active agents, blue iodine has provided high efficiency speeding up the treatment by 2-3 days.

Cunnulyty £ 30.05.2022 pa.
Qpuwpunuyty E' 06.06.2022 p.
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Pwlwih pwnkp'

Snyniwnwannpédnieintuncd Unp nnGuwywlnt wpunwnpnejwl nGhuuninghwutnh

nwnn pnynjwn, uwynidp  wwjdwlwynpywéd E pnijuih - wwhwlgwnynd: wunhp £ npydtg

gnntuh ullnuwyhl R, unwlw] ultnwihbu JwUpwpebitpny  hwpunwgwé nwrep 2nynpwn: NpwBu

ulunuyhU dwunwyetytn, PnLuyghnuw| pwnwnnhs Yppwndtl £ gnpBuh ulunwyhu e, npp wwpniuwyned

dnLllyghnlwy ublnwdptng, E U666 pwlwynipjudp wpdbpwdnp Uniebp W ullnwihu JwUupwebtp: Jep-

dnLllyghnlwy pwnwnphs ghultnu Ywnlnp Lpwlwyntentt ntuBu Jwpnnt opgwuhquh puwywunu YeLuw-
gnpénLubnLejwl hwdwn:

Lwhuiwpwl Npwapwy £, np 2nynpwnh wpunwnpneeincuncd nhuwdhy

Ultnwdrtpeh onLywjnd tnwntgunwnh wyGwuncd BU uww-
nnnwlwl wwpwlpwnbuwyutph swywutnp: LEpunLddwl
wyGlwgdwdp wwdwuwynpywd punpwiuytbp £ bwle npwug
inbuwywupu: SnLyw U Unwing gnpdtp Unp npwywlwu hwn-
Jwuhpubpny (quép Ywinphwywuntginiu W jnnwjuncinc,
pniuwlwl  dwauwl  uwhwnwynigh  wwpniuwyneginlu W
wju) wpunwnpwwntGuwyutn (M.A. Wells, 2009):

Rwny E UptG|, np ulunwdrtpeh wpunwnpnipintunid Yhpwn-
Jnwd GU ulunwjht hwybGinedubp (fuinwgnighgutn, Euncuw-
nwputp, hwuh pwpbuygpgubp, Ynuubpgwuwnmubp W wyl),
npnup  qquwihnptl  thnfund  BU - wpunwnpunGuwyutph
wwwnpwuwndwl nthuuninghwt (3.11. MaTtoxmHa, 2017):

Uuunwdrtpeh phuhwywl Ywaqup, ullnwjhu wnpdtGep, gniy-
Up, hwdp, hninnp W Jjntu hwwnyneeyntluGpp wwydwlwynp-
Jws BU gnh, hwupwlyniptiph, wdhuwentnph, Swnwtnh, uwh-
wnwynrgutph, yhunnwdhuutbph, $EpdGunutnh, opguwuwywl
rrenLUGnh, nwpwnuwjnieGnh, qthinghnutph, hwdwht L
gnLuwhu dhwgntejnuutph, $hinnughnutph, wiywinhnut-
nh ywpnibwynipjwdp nt pwbwlywywu hwpwpbpwygnire-
jwdp (3.MN. MaTioxmHa, 2017, B.C. KonogsaHas, 1999):

thnthnfuneeynillbpp wwdwlwynpqwé G puwysniejwl
2npwiuncd onynwinh wwhwuswpyny: Swphubp 2wpnibwy
punhwunip puywinidu wju Ep, np wpunwnpwnGuwyutph
hwabgywéniejwdp  wwjdwuwynpywd 2nyniwunh  uwwn-
Jwl 2nlywl pwywywupt (gwgb £: Uwywju yepghu tnwinp-
utphu punnp 2nLjwutpnd Lywwnygnd U thnthnpunteincu-
utn. wénwd £ ypbuhnd wpah 2nyniwnh gpwysnipincun,
wyblwunwd opqulwlywl, wnwlug 2wpwph, unig b Yuw-
Yunjh pwpép wwpnibwyniejwdp 2nynjwnh wwhwlgwnyn
(E.O. Afoakwa, 2016):

Snynpwnwjhu quugywédp ywpniuwyned £ pwpwn, uywnih
thn2h W jnLn, Ywrlwhu dwpw, EdnuwnwnutGn W w) hwyt-
|nLdutp: Cuwn dbwynpwd Ywpdheh' wjt whun E, uhugntbn
hpwywuncd henny E. whun quugywény 2nynpwnwihu wp-
nwnpwwntuwyp unwgynid £ wydwl wpnjnupnid: &nyn-
lwnh yGpouwywu hwdp b hwdwywagunieintup wwjdwlw-
ynpqwé BU yhpwnywé pwnwnphsubpny (G. Talbot, 2009):

Uuunwpuwn hwytntdutph 2unphhy 2nynjwnp dGne £ pGpnud
Uh 2wne ogunwywn hwwnynepiniuutn: Ywywju Geb 2nyn-
Lwnwjhu quugywséhu wybiwgyned £ utnwunwnun pwnwn-
nwagnGpnd gupdwé npllE pwnwnphg, www wywwpwuinh
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wnuwnpwlep ¢h Yupbih wugwutl 2nyniwn: Unynpwpwn
UdwU nGuwywuhu Yngdned £ 2nynwinwihl wpunwnpwug:
Ywywnjh hwwnhyp Ywd thnphU' onynpwnh hhduwywu puw-
nwnphgp, wwpniiwyned £ qquih pwlwyntpjudp wnuy
(Ywywnjh jnn), huswtu bwle wnihdtunutn (N. Easton, et
al., D. Kelly, 1952, D. Rector, 2000), nnnup Juquntd GU Yuw-
ywnjh hwwnhyh gnp quugywéh dnuin 10 %-p:

Snyniwnp nwuwywnpgynwd £ Unig, wprlwhu W uwp-
wnwy nGuwyubph: Unwg 2nynwnnid Yuywnih wywpniuw-
Uncejntup Yuagunud £ 47-70 %, wuqwd 90 %-hg pwpan
(R.W. Hartel, et al., 2018):

Ujniep W UGpnnubpp

RGnwgnnniejwl bwwwnwyny punpdtp £ wipwnwguwihu
wpuwnpnipintuntd npwtu Gpypnpnwihl hnedp unwgynn
gnpGuh ullnwjhtu ptithp: FEL wiu pwihnu E, wjunLwut-
Uwjuhy wwpniuwynwd £ wpdbpwydnp 2w pwnwnnhg-
utp, win pYnd® ullnwjhu Jwupwpebltp (A.®. LopoHuH,
b.A. LWeHaepos, 2002):

Codex Alimentarius-nid punniujwé uwhdwudwu hwdw-
dwju’ ullnwjhu Jwupwpettpp Gpte Ywd wybh dnunut-
pwjhu Jhwynpubpny nuntih wéhuwenwihl wnihdGputp
GU: Ypwtp Yuwjntu GU EunngtBUu Jwpunnwywl $EpUEUn-
UGph Uywwndwdp, hGinlwpwp ¢6U hhnpnthgynud W 6U JnL-
pwgynd pwpwy wnhepnwd (Codex Alimentarius. Cereals,
Pulses and Legumes, 2007):

vuunwjhu Jwlpwebitpnp ywaunud BU pwquwpwpwput-
ph htwnkpngtu UGS funwdp: Ypwlighg wnwybp hwjnup Gu
pwnwUpwuniep W pwgUwpwnwuerwuniep:  WUnwph-
up quniyngh ggnunwynpwé wnihdtp £, huy Gpypnpnp’
quntyngh, wpwphungh, gyniynipnweedh W npw dGeht
Eurbph wnihdGp: Ulunwjhtu Jwupwpettpp ng Jhwju hhd-
Uwynie Gu (wywnn- W phdhnnpwyntphwubph  hwdwn,
wjllL ywplenp wgnbgnipintu G gnpénud (G. Boehm, et al.,
2003): Ywlp pwpép wnunppdwt W onip Yuwbine hwwn-
ynrejntlutph 2unphhy Uwwuwnnd U wnhpwjhu funnngnid
oudnwnhy Gupuwl pwpépwgdwlp W unwdnpuwwnhpw-
Jhu hwdwywngh YEuuwgnpénlubnipuu yupgwynpdwlp
(C.B. Benbmep, T.B. Macununa, 2003, N.A. KoHb, 2005):

Swgwhwwnhyh, win UNLU® gnptuh, qupnt, Jwpuwyh, nw-
nptYwuh, hunyuaéwywph dwenpdwu W Gpwdwydwl wpn-
jntupnud unwgynud £ ynnduwyh wpnwnpwue' rht, npp
hwgwhwwhyh whun pwnwupl t (B.A. bytkosckuA u ap.,
2006): Uhwju gnpbuh pbhu £ thwihniy, hGnlwpwn Yunt-
h £ ogunwgnpédty ulunnd: Awgh win’ wju wwpntbwynd
E wuthnpuwpputGih W ogunwywn ulunwpwp Unwebn, hugh
unphhy £ gnigywé E oquwagnpét) hhjwunnieniulGph
pnLddwl, opquuhquh YGpwywlgudwl byywwnwyny, huswtu
Uwl npwBu nhGwnhy uuncun (B.A. Bytkosckun n ap., 1999):

QOUS-7169-2017-h hwdwbwju' gnptuh ptihp swtwp E
wwpnitbwyh  Juwuwywp  fuwnunipnutn,  nwnhywiutp,
Junwugqwynp JUGinwnutph' pnywwnptih Uunpdwu gbpw-

quugnn swihwpwdhluutp: Npwtugh niyw Jniing gnp-
6h dhwiu pwpapnpwy wwpwup, unngynd BU eELh
gnyup, hwdp, hnunp, funbwynieniup, yuwuwwnniubph W
wnununywénLpjwl  wnywjniejntup (FTOCT  7169-2017.
MexrocyaapcTBeHHbIn cTaHaapT. OTpybu mnleHuYHble.
TexHuueckue ycnosusi / Wheat bran. Specifications):

8nplh pLihp wwpniiwynwd £ gqquih pwlwynipjwup
poowiljnie (42,8 q), YhiwdhUutn (4, E, B, B,, B, Bs By),
wnwnptn Jwypn- W Jhypnuinwpptn ($nudnn, jnn, dwaglt-
ghntd, wighntd) (A. Zittermann, 2003):

Rwgwhwwnhyh wpunweht Yenlp guwhwwnyned £ pun dwl-
npwprbitnh pwpép wwpniuwynepjwl: Iwpy £ Upt, np Gp-
Jwn dwdwluwy ulunwjhtu JwupwptGpp sEhu Ywplenpynud
npwtu dwpnnt wnrnngncjwl hwdwn ogunwywn ullnwihu
pwnwnnhg: Uwywiju Uepluynidu pwquwehy hGrwgnunnte-
jncuupny wwwgnegyby £, np npwue pwnGuyned GU Jwp-
unnnienLup, Uwywuwnnd pwglwehy hhjwunnieinctuutph
Jwuhuwngbuwup: Nunh wuhpwdBun £ ulunwywpgnud
UGpwnt] ulunwihu Jwupwpetltn (B.A. TytenbsaH, 2006,
M.[. Apgatckas, 2010):

IGnwgnuncjwl Uinue £ punpdtbp nwnp 2nynpwnp, pwuh
nn wwpniuwynwd £ opgqwuhquh hwdwn ognwywp ujne-
Rt W, h tnwpptipntentl jurlwihl W uwhwnwy 2nyniwnh,
wytiLh phy pwliwynLejwdp 2wpewn:

IGwnwgnunniejwl bwywwnwyu £ Gpypnpnuwhl hnedpwiinGuw-
yh L oginwywp pwnwnphguph Yhpwndwdp unwuw $niuy-
ghnuw, ulunwdetne' 2nynwnh Unp wpunwnpwnbuwy:

tulinhp £ npyt

- npn26L gnpBuh ullinw)ht rtithh wuhpwdtwun pwlwyntye-
Jntup,

- Uwybl gnptuh pEhh Yyhpwndwl huwpwynp Gnwlwy-
Utpp W npn2G| hnudph funuwynepncup,

- uwhdwut] wGhiuninghwjh  hwenpnwywu  thnytpp W
wyt| lnthuuninghwywl wwpwdtwnptnp,

- npn2tp 100 g ywwpwuwnh Uetppnid ultnwihu Jwupw-
RELENh pwlwynLenLup,

- nwnuwUwuhpt] wwwnpwuwnh  wpunwnpwugned  Yyhnw-
Jhuutph pwlwynipjwl huwpwynp wybjwgnidp, nnw-
Jwywl W wuyinwlgniejwl gnigwuhutpp:

Gwnwgnunnejwu Utennutpu puinpyti U pun gnpénn unp-
dwuwnhyutpny uwhdwujwsé wwhwlsutnh: Shuinwithnpatph
pupwgenid Yhpwnyb Gu gtpé2anhwn unp uwppwynpnd-
utp: Uuunwjhu dwupwetiGph wwpniuwyneeintup npnaygbi
E Ynppubph W Quiltyh Utennny, npp hhdujwé £ tnwipptp
phuhwywu vhwgntejntlutph opuhnwgdwl, pwjpwjdwl W
wnwppwintdédwl Yypw: Cun npnd” dwlupwetitpp gnpduw-
ywuntd s6U (nLdynid, hpinpyned Bu W Ypnynid:

Uhusl 0,0002 g d2gpunipjwdp prywé 1 g Jwupwgywé
wnunwnpwuep gyt £ 120 ud® wmwpnnnijwdp thnpaw-
Unph Utp, wybwagyt) Gu 40 ud® prenlubph fuwnunpnutp

Uuarnahsnk@3ntu td scluuNLNahU  Iwjwuinwlh wggquihl wgnpwnpuwihl hwdwjuwpwu N 3 (79)/2022



319

Uluunwgaghwnnipintt W inGhulininghw

(3,6 ul® wgnuwywu ppent, 36,4 ud® 80 %-wlng pwgw-
huwpryh [nLonyR): lugwuny thwyytintg htunn thnpéwlnpp
1 dwd wnwpwgyt] £ wjwagh pwnuhpnid: WunthGinle ww-
nniuwynieintup $hiinpdtp £ N2 wwwyt hpinpny: Epun-
pwywnh Ubpédnudhg hGnn Lunywéep Lwhu 1-2 wuqud
Jwadti £ bwwnphnedh hhnpopuhnh 0,2 U uwhpunwjhl inwp
(nLdnyeny, www Jh pwlh wugwd, hwenpnwpwn' pnpwé
onh thnpp swithwpwdhuutpny W 10 ud® uwyhpwh n Grbph
fuwnuncpnutpny: Uwenip uyhwnwy Lungwéep 100-105 °C
sbnpUwuinhdwunwd gnpwgyt £ uhugle hwuwnwwnnl quitgyuwé
unwlwip, hndwaytl W Ypnytp wuwihinhy Yotneny:

Gwnwgnunnienllltpu hpwywuwgytbp G UU S4 021/2011
Unpdwwnhywjht thwuwnwenreh hhdwu Jpw, hugwbu bwl
puwnpyt U hwdpunhwunwp QOUS-Epny Yuwunuwywpgywé
hGwnwgnundwu JGennubp (TOCT 31721-2012. Mexrocy-
AapCTBEHHbIV CTaHAapT LWoKonaz):

SnpGlh ullnwihu pEhh W wywwpwunh wpunwnpwugh
funuwynieintup npnpytp £ gpwyhdtuinpuwywl  JGrnnnd,
huswtu bwl 0,95 Gxgnnnipjwdp KERN wlwhquwnnpny:

RGnwgnunuywl  wphuwwnwlpltpp Juwwwpdb 6 UUL
U24Q ynnuhg $huwluwynpynn W Wapnphqutuh hGunwagn-
wnniejntlubph W Ypeniejwu Jhpwqawhu yGunpnu hhd-
Lwnpwuh (ICARE) ynnuhg hpwywuwgynn Lnpwnpwpwywl
gntnwnuwntuntejwl YEpwwwnpwundwu W nuncgdwu
dwdpwp (UAQh PEU®) Spwanph wgwygnipjwdp:

Innywéh pnjwtinwynieniup UhdhwjuhGnhuwyutphUu £ W
wwpuwnhp ¢, np wpunwhwyunph WUL U249 Jud UWUL Yw-
nwywnntpjwl tnbGuwytGwnutnp:

Qhwnwthnpébpp  Jhwdwdwluwy Ywuwnwpybp b IUUI-h
«Ulunwaghwnniejwu W yEuuwwnGhuuninghwutph Q3h-h pnt-
uwywl Sdwaguwu hnudph W debpeh dGpwdwydwl nbhu-
Uninghwy» pwdunid, «3wgh, hpnpwybntuh W 2nyniwnw-
gnpénLEjwuy nuuncduwthnpbéwnpwnwywu, IURLEY MNUY
Ullnwdretpeh  wuywnwlgniejwl  hGnwagnunie)nlulGph,
«Unwunwnunwgdwl b swhwaghwnnipjwl wqquihu dwp-
Jhu» ®LLC W «ED M E3» UNC Ullinh W nGnGph thnpéwny-
JwU (wpnpwwnnphwubGpnid:

®npdlwywl UUnUbpp wwwpwuwndb) Bu Gpbe wnwnppbn
swihwpwdhUutbnpny'® hwdwwwwnwuhuwlwpwnp 80, 85, 90 %
2nynwn W 20, 15, 10 % gnpGuh ullnwjhu EGth: Lwpnpw-
wnnn hGunwagnunnepynlluGpny W qgwjwpwluwywl pwiwjhu
qUwhwwndwup npwbu owwhdwy swihwpwdhu £ punpyty
Gppnpn lwppGpwyp: UhUgle hGuiwgnunnignlulGpp pninp
Udnipubpp Jwupwgyt) Gu (Uhghup 5-15 q):

Upmyniupubpp W yGppnudncpniup

Qhunwithnpétbph pupwgenid hGnwgnuniniejwl U Gupwny-
y&L nwrp 2nyniwnh unnighs Udnp W thnpduwywl nwp-
pGpwyutbpp: SGuuninghwywu wnngbultph hwenpnuyw-
Untpntup UepYuwjwgywé E gdwwwwnytpned:

Yuwnwwwnubph
O dwppnud, uwntgnud
W nnipu pepnud

O Uwnuiywplnhg

7 anynud
O Junwuwwplbpnud W
hwppbtgnLd
90 % 2nynjunh W
10 % gnptuh phithh
'O Uhwhuwnunwd

&nynywnuhl hnwdph
7 wblwbpugnud® t=27°

Q6. Cnynwnh wwwnpwundwl  wnkhuninghwywl  wpngGulbph
hwenpnwywunteniup (Yuwquyty £ hEnphlwlubnh Ynnuhg):

Gnwgnunnejwlu bwywwmwyny puinpyti £ 90 % nwnp 2nyn-
(wn W 10 % gnptuh ultnwjhu et swhwpwdund Gppnpn
nwppGpwyp, pwuh np Wdwl hwpwpGpwygniejwdp huw-
nwynn £ wwywhnyb] wwwnpwuwnh wpunwnpwlenid ublunw-
JhU Jwupwettnh wnw)nient W hwdwwwwnwuhuwl fun-
LwynLpejnLl:

Unynruwy 1. Ywnp 2nynpwnh qgujwpwlwywl quwhwnnudp*

RFunLpwghpp
90 %
MU 25 %2
uwnnrghg Udnr ulinuyhl phth
3wdp b hnup SUjw| wntnwnnw- (3NLj| wpunw-
wnGuwyhu punpny, hwjinjwé ptthh

wnwlg Ynnduwyh hwdny, wnwug
hwdh W hninh ynnuuwyh hninh

Uwihyh ntGug,
wnwlg Yninpgwéplubph W dwiptnh

Upwnwgehl inbupp

Rwdwywagunipjniup Mhun
Ywnnigwépp Jwdwubn,
U&“gﬁmﬁgﬂt& Rwdwubn, gnptuh
qEEURINN ullinwjhu phthh
studhgh, gnuuinbgph  HWInwYnLR WU
wwpniuwynepjwdp
Dqujwpwlwywl
pwwjhu 47 4,1
qUwhwwnwywlup

*Yuquyty £ htnhuwlutnh Ynndhg:

Lnp wpunwnpwwntuwyh qqujwpwuwywu guwhwwnnwdp Yuw-
nwnyty £ 2022 . hntujwph 27-hu juquwytnwywsd hwd-
wntuh dhgngny (wn. 1): 3wdwntbuh pwiwihu wnwybiwagntju
quwhwwnwywup uwhdwuybl £ 5 pwp: Upinwnpwugl punhw-
Unp quwhwwnyb £ 4,1 pwy, hugp pwdwywu jwy gnigwlipp £
PnLuyghnuw Lpwtwyniejwu ubunwdretneh hwdwn, pwuh
np hwdwhu hwwnywuhutpny twpptpyned £ wywunwywu
wpunwnpwuntuwyutphg:
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UnynLuwy 2. Ywnp 2nynwnh jwpnpwwnnp hGlwgnuince)ntllGph wpnynctupupp®

8nLgwlh2h wpdtpp  ®npdwpyuwl Ukpnnp '5 = Snigwuh2h wpdtipp Gqpulwgnipinii
8nLgwihubp uwhdwunn uwhdwlnn '_g_ s puwnn thnpéwpydwl
L/®-h Lpwighpp L/®-h Lawghpp 52 punuep ‘hwunwgh wpnyniugh
a s unwgywd
funuwyntejntu - % 15 7
Jdhinwuhl A QOUS N 54635-2011  uglyg <005 e
Jdhnwdhl B, QOUS bU 14122-2013  Uglyg - 095
Jhinwdhl B; QOUS bUL 14152-2013  dqlyg ; 05 e
Uliinwjht dwlpwpbitn QOUS 5903-51 % - 436
Uushuy Uu su021/2011 QOUS 31747-2012 q s/e 0,1 shh Rwlwwwinwuhuwuncd £
uuduuvu UuU Su021/2011 QOUS 10444.15 QuUU/q 1x104 1x103 Rwlwwwinwuhuwuncd £

*Yuwquyb| £ htnhuwyutph ynnuhg:

Owlnpntpnil. U/ - Unpdwnhyuwyhl thwuwnwypnLnfe:

Unyneuwy 2-nud wdthnthjwé nyjuiubph hwdwabwju® hug-
wtu b bwhiwwnbuynid Ep, wywwnpwuwnh wpunwnpwlgnid
B, B, yhinwdhuubph wwpnibwyneenill wybiwgt £ Uw-
Ywju yhuinwdhu A4-h pwuwyniejniup Yuqut) £ ujwquagni)-
Up: Mwhwwuyb| £ bwl ulunwjhu Jwupwpebtph uwhdwl-
Jwé pwliwynipniup' 4,36 ¢/100 g uwihyned:

Uwuptwpwlwywl gnigwlhputph inGuwuyntuhg wnpunwin-
npwuep Unyuwbu hwdwwywwnwuhuwut) £ uwhdwudws Unp-
dwuinhjwjhu wwhwlgUGphu:

GqpwlwgnrpjnLu

Wjuwhuny, puin ghinwthnpduwywl hEinwagnunncincuutph,
gnntUh ultnuwjhl eGthp YunGih £ npwtu wjipuinpwlpwhu
hndpwuinBuwy Yhpwnb| 2nyniwnwagnpénientuncd:

Uwulwynpwwtu*

- hhduwynpytp GU gnpGuh ulunwjhu RGhh Yhpwndwu
huwpwynp Gnwlwyp W oywnhdwy swhwpwdhlp,

- (wpnpwwnp hGunwgnunipinctuuGph wpnynitugnd uwh-
dwuyb| E ulunwjhu Jwupwebtnh ywpniuwynienlup
wwwnnpwuinh wpwnwnpwugntd,

- hwuwnwwnyby E, np Udwlu nGhulninghw)ny W swthwpw-
dhuuGpny wwwnpwunywéd wpunwnpwnbuwynd huw-
pwynp £ wytGwgut, B1, B2 dhunwdhuubph wwpnibw-
yntpejntlp, wju hwpuwnwagut) ubunwihu dwupwpettpnd,

- npn2yGl £ wwuwpwuwnh  wpunwnpwuenid USWU L
UUdULU pwlwynipeniiltpp, npnup  hwdwwwwnwu-
huwlt| BU enLjjwnpth UnpdwuGphu:

Npwbu $nLuyghnuw) b wnwyb) Edwu pwnwnphs' gnptuh
ubunuwyhu rtthh Yhpwnnedp 2nyniwnh wpunwnpnepncuncd

wpnntbwytGun inGhuuninghw E, npu wwywhnynwd £ ogunw-
Ywp Uunp wpunwnpwwnGuwyh uinwgnid:
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O6oralieHue ropbKoro wokosnaga nuueBbiMN BOJTOKHaMu

H.I'. OBaHHucsH, U.C. XauaTpsH
HayuoHarnbHbIl agpapHbIl yHugepcumem ApmMeHuUU

Knio4yeBble cnoBa: 20pbkull WoKonaod, nuuesble nueHUu4YHble ompy6u, rnuuwjesble 80JI0KHa, d)yHKL(UOHaﬂbeIe

npodyKkmabl, PyHKUUOHabHbIU UHepedueHm

AHHOTauusa. Paapa60TKa TEXHOSOMM B NPON3BOACTBE HOBLIX BMAOB LUOKOMaaa o6ycnosneHa PbIHOYHbLIM CMPOCOM.
Llenb gaHHomn pa6OTbI — noJlydeHune ropbKoro okonaaga, oboralleHHOro nNMweBbIMK BoNlOkHamMu. B kavecTtse PYHKLUMO-
HanbHOro MHrpeaneHTa ObINN MCMONb30BaHbI MULLEBbIE MILIEHNYHbIE Opr6VI, KOTOpble coaepxaTt OonbLLoe KONMYECTBO
LIEHHbIX BELLECTB W NULLEBbLIX BOSIOKOH, MMEIOLLMX BaXKHOE 3Ha4YeHne And HOpMarbHOWN XN3HeOeATeNnsHOCTM opraHnama

vyenoBekKa.

Enrichment of Dark Chocolate with Dietary Fibers

N.G. Hovhannisyan, I.S. Khachatryan
Armenian National Agrarian University

Keywords: dark chocolate, wheat bran, dietary fiber, functional products, functional ingredient

Abstract. Development of the technologies for manufacturing new product ranges in chocolate production industry
is related to the market demand. An objective has been set to produce dark chocolate rich in food fibers. Wheat bran has
been used as a functional ingredient, which contains large amount of valuable substances and dietary fibers. The latter are
highly significant for the regular functioning of a human organism.

Cunniyty £ 15.07.22 pa.
Qnuwfunuyty F 19.08.22 pa.
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Pwlwih pwntp' AGnwagnnintejwl bwwwnwyu £ npnpbl Swjwuwnwunid uyynn Yupunndhih

ullnwdptneh wwiwputpned entuwdnn tnwnptnh (P, As, Cd, Hg) wyuwnnituwynieiniup, hnnhg

wlywtnwlgnipinLl, npwug Yiuwudwl wnwuduwhwunynipintlutnp, huswtu bwl guwhwwnt) swihwhwu

uwwinnLy, puwysntpjwu Yynnuhg yupunndhih uwwndwl wpnynitupnid wnnngntejwl hwdwp
wnununnLd, huwpwynp nhuytpnp:

g 3nnhg Yuinunndht pntunn twnntnh tnfuwbguwl gnpdwlihgn hupduwnlsthy
gpwlgyb| U pwywywu thnpn wpdtipubn (TF<I), hugp thwuwnnid £, np tnwipptn
dwpgbpnud uywséd Yununndhip hGnwgnindwd pnilwygnp twpptph Yeu-
uwyncinwyhg s£: Pwgh wyn' hwpdwpyytp £ pntbwdnp wnwppbph opwywu
punniuncdp, W hhduwdnnyb, np Yuwpunndhih uywndwdp wwjdwlbwynpywd
huwnpwynp rhuyp pniywwnntih whpnyenud E:

Lwhuwpwl Uwpwynipjwl gnigwlhpp nbnlu pwpép E. Juaqunud E

Lwnpunndhip Lwpptp Yihdwjwywu W hnnujhu ywjdwuut-
nhu hwpdwpytGine 2unphhy Jowyynid £ wmwpptp dwjpgw-
dwpltpnd® wytih pwl hwpynip Gpypnud: Whuwphnud Uty
Jhihwpnhg wybih dwpn oginwgnpénud £ Gupunindhy: Cun
npned” Yupunndhih gulpwinwnwénipnllubph wybjwgnt-
UJp wwydwlwynpgwd £ puwysnipjwl wany W ytpwdpwynn
wpryntbwpbpnipjwl qupqwgdwdp (H. Campos, O. Ortiz,
2020, M. Caliskan, et al., 2022):

Swjwuwnwuncd yGpghu wnwphubphu gpwugytb) £ wupun-
$dhih wyniejwu W pGppwnynipjwl wuynwd: Uwuliwyn-
pwwtu 2017 pwlwuh hwdtdwwnniejwdp 202 1-hU gwl-
pwwnwpwénpintlutpp bjwagb 6u 20,5, huy hwdwhiwnu
pbpep' 33,4 %-ny (33 Jdhdwlwgpwywl Ynuhwnt, 2021):
Uwywjiu wtwp E UG, np Iwjwuwmwuncd Yuwpunndhih hupe-

101,71 % (33 dhdwlwagpwywlu yndhwnt, 2020):

Qnbrb pninp GpynputpnLd Ywnpunndhip puwysnipjwl ublunw-
Ywnagh Junplnp pwnwnphgutiphg £ Wu wjwlnwywl wuw-
Jwpniu E W ppudhg, gnptuhg ni Gghwwwgnptuhg hGwnn
wdtUwpwwn uywnynn Jptpeu £ wphuwnphnd (M. Pllana,
et al., 2018):

Muwiwputph EuGpgbwhy W ulunwihu wpdbep Ywpnn E
nwwnwuydbl pun unpunndhih inbuwyh, puswbu bwle pbp-
pwhwywphg wnwyg ppwyw dhpwywin, ywyntejntl, hw-
uncunteintu W wyl) W htwnn (Yepwdowynid, wwhwwuncd,
nGnwthnhund W wijl) wnyw wwjdwultnph nL gnpénultph:
Cunhwuncp wrdwdp 100 g pwpu Ywpunindhih EuGpgGunhy
wndtpp lnwwnwlyned £ 96-hg Uhtgle 123 Yywy. hhyuwywlu
ullinwujncetphg oujwl Ywaqunwd £ 16-20, uwyhwnwynigp'
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1,76-2,95, dwpwbpp' 0,1-0,5, ullnwjhtu JwupwpebGpp'
1,8-2,1 q: Whuwphnd opwywl UGy 2Ush hwpyny Uhghup
uwywnynwd £ 93 g wpnndhp: Vwlwju tnwppbp Gpyput-
pnud wjn gnigwup2p Yupnn £ vnwwnwuytp 50-800 g uwh-
dwuntd (H. Campos, O. Ortiz, 2020):

Swjwunwuncd wduwywu Uty 2Ush hwpyny uhghup uwywn-
Jnud E 3,22 g yuwpunindhp: Iwny EUGL, np tnwpptn Jwngb-
npnd puwygniejwl npn Jwuh ulunwywngh 70 %-hg wyt-
thu yuaqunid BU hwgwdebnep W juwpwnndhip (6. 1): Ntunnh
dGpghuhu wuywnwlugniejwl 2wnpnibwywywl Unuhwnnphl-
agp hwupwjhu wnnnowwwhniEjwu nGuwuynituhg Yuplnnp
E W wnwolwhbnp:

Awlpwibnwluil uhghup, % S 9.4

Upuwquonnt I 38,3
gy 14,4
Qbnwpeniupp = 10,6
Shpuity 42
Jdwjng anp ’ 3.9
Unwnwyp ’ 2,5

0,0 10,0 20,0 30,0 40,0
PuwysnLpjwl Jwulwpwdhup, %

Q8. 1. Auwygnipjwl Jwulwpwdhlp, nph ulunwywnpgh 70 %-hg
wyBlhu pwdhu E puyunid hwgwdetpphu W Ywpunndhihu

(Ququly E htnpluwlyubnh Ynndpg' putn 33 dpdwlwapuw-

Qs Yndpunkp 2021 . inpuUibnh):

Ullnwdetpph  wudunwugnipjwl  hGunwagnunniejntlltph
2unend Ywplnpynud £ dwlp dGunwnuGpnyd wnunnnwé
ulunh uywndwu wpryntupnid wnwewgnn nhuytph quw-
hwuwnniup: Iwpy E UG, np ulunh punniunwdp uwhdwuynwd £
npwtu dwpnyutg Ynw 2ngwyw Uhgwywjnh wnninhgutinh
Utnpgnnéniejwl Ywplnp nunh: Uawywpnyubph, dwulwyn-
pwwbtu Jupunndhh' pntuwgnp tnwpptpny wnunnundwl W
uwwnnnuGph wenngntpjwl hwdwnp rhuytph quwhwwndwu
ninnncEjwup wwnwndb) Gu pwquwehy nuntduwuhpnie-
jnculitp (M. Cheraghi, et al., 2013, Z.I. Khan, et al., 2017,
Y. Peng, et al., 2018): Swnptp Gpyputpnud (C.Y. Chang, et
al., 2014, N. Gupta, et al., 2021, D. Raj, S.K. Maiti, 2020),
huswGu bwl Iwjwunnwlunwd (D. Pipoyan, et al., 2018, 2019)
Yuwwnwpywd niuncdbwuhpnipintllGph wpnyniugnud puuguw-
hwjwinyty £, np Uh 2wpp pniuwnGuwyutn wnunnindwd Bu
pntuwynp wnwpptpny’ Ywwwpny (Ph), Ywndhnwdny (Cd),
wnputuny (4s) W uunhyny (Hg): Cun npnud® npwlg wu-
qwJ sushu pwlwynieintup Ywpnn £ wnnnpwywl hulnhp-
Utp wnwywgut) (J.L.C.M. Dorne, et al., 2011, D. Raj, S.K.
Maiti, 2020):

fuunhp £ npdb npn2t Iwjwuwnwuncd uyynn Yupunn-
dhih wwjwnpubpnLd entbwynn wnwnpbnph (P, 4s, Cd, Hg)
wwpnibwynepintup, hnnhg npwug Juwudwl wnwudUw-
hwwnynienllubpp, huswtu Uwle quwhwnt)  swithwhwu
puwysniejwl Yynnuhg Yupunndhih uywndwl wpnniugned
wnwywgnn huwnwynp nhuytnp:

Ujniep b UGennutpp

Udnipwnenedp U pncliwgnp  tnwppbph - tnwppuwnoncdp:
Ywnpunindhih Udnwnnidu hpwlwuwgyb) E pniuwywl swg-
dwlu Jrbppubpnid wbuwinhghnutph, Uhwnpwwnubph, dwup
dGwwnutph Juwgnpnutph, gtuGunhynptu dlwthnfugwé
onquwuhquutph dnuhwnnphugh 2ppwuwynid (33 Ywnwyw-
nniejntlt, 2018): Lunpwnndu hpwywluwgytb] £ 33 ULL-
nwdetneh wuyunwlugniejwl nbusgwywl Jwpduh ynnuhg'
hwdwawju 33 QUU Eynnguunnudbpwihl hGnwgnunnte-
jncuutph YeUunpnunced (EYnyEULNpNU) wyywé unwlnwnpn
owbpwghnl purpwgwywnagtph (CAC, 1993, ISO, 2017):
Unpdwdhnh, Ynunwjeh, Upwguwénunuh, Ywjng dnph, Q&nwn-
pnituhph W Shpwyh Jwngtph 10 gjninuywu hwdwjupUutph
hnnwhwunwyutphg hwywpeyt| GU Yuwpunndhih udnwputn:
Cunhwuncp wndwdp fudpwynpytl £ 15 dhwubwywU Udniy:
LYwpwndhih LdnUGpnd wwpnuwyynn pntuwynn nwn-
nGph wwppwindnwdp juunwpdb) £ «3wlpwwGnwywl
wlwulwpnidwuwUhnwpwywu W pniuwuwuhnwpwywu
lwpnpwwnnn Swnwjncentblutph YEunpnu» MNUY-pt hUO
17025 unwunwnpuht  hwdwwwwnwupuwl  Jhowgguwjhu
hwywwnwpdwagpnud unwgwé jwpnpwwnnphwynd: LUnL-
utpnuwd Pb, Cd, Hg, As-h wwpniuwynipintup npnput) £
wwnnuwjhU wpunppdwl uyGyunpwswihh Yyhpwndwdp (AAS,
Thermo Fisher iCE-3500):

®nfuwligdwli gnnéwlihg (Transfer factor, TF). Innhg pnijuh
ntinGh hwwnywdsélubn pnilwygnp twpptph wugnudp punt-
rwanpynid £ thnpuwlgdwl gnpéwygny, npp hwpdwnyyned
E hGunljw| pwuwéliny (R.S. Tasrina, et al., 2015).

TF: CQzaﬁmn(ﬁ[l]/Chnm ( 1 )

nnl‘nbr]. Clﬂu[tmmﬁﬁ]_n LL Chnﬂ_n ram-qunn mwnnbnh Wmnm'
Uwyniynillbpu U hwdwwwwnwupiwlwpwnp pnyup W
hnnh UunpuGpneu:

3nnh Ldnubpp yEnpgyt BU wjt ungu hnnwhwunwyutnhg,
npuintnhg Udnwnytb £ Yupnndhp: 3Innh LdnuGpnud
entlwynp wnwpnptph wwpniuwyneeyntup (wn. 1) npnadGi
£ EunytUnpnuh  2ppwlw  dhgwywph  Gpynpwehdhwih
pwdlunud® pun US EPA 6200 uwnwlunwpunh (US EPA,
2007), Innov X-5000 X-ray fluorescence spectrometer

uwngeh oquntjwup:
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Ungnuwly 1. @nlwynp wwpptph wwpniuwynieniup
hnnh Udnwpubpned, dg/yg*

Uwngbip ‘Lunizh Ynnp Pb As Cd

254/1 26,6 12,3 <LOD

Unwnwijp 254/2 26,6 12,3 <LOD
254/3 26,6 12,3 <LOD

109 14,7 14,2 <LOD

Updwyhp 110 12,7 14,9 <LOD
115 14,5 13,2 <LOD

Upwagwdnunu 31 225 459 <LOD
406 29,2 52,6 <LOD

Jwjng énn 408 11,9 17,4 <LOD
409 30,3 17,9 <LOD

301 12,4 12,4 <LOD

Chpwy 302 12,1 13,3 <LOD
303 12,9 18 <LOD

Qbnunentlng 182 10,2 14 <LOD
183 10,4 14,8 <LOD

*Ywaquyt| £ htnhuwyutph ynndhg:
Bwlnpnipynil. LOD - huyinuwpbpdwl uwhdwlwgswih:

fenclwynn wnwpnbph opwlwl punntuncdp (EDI): Ywpuinn-
dhih  uywnuwl  wpnyniupnd  enllwdnp wwppGph
UtGnpgnpéniejwdp wwjdwuwynpywé huwpwynp wnnnow-
ywu npuyh qUwbhwwdwl Uwwwwyny hwpdwnyyt, E
nwpntph opwywl punniunwdp (WHO/FAO, 2008).

EDI=(CIR)/(BW) , ®)

npintn EDI-U pnilwynp wnwpph opwywl punniudwl
hwyqwpyywé swhwpwlwyu k£, dg/yg/op, C-U' Yupunndhih
wwiwnpuepnud jnipupwgnep tnwpph Jhghtu wwpniuwyne-
RINLUp, Uag/yg, BW-U" dwnduh dhght quiugywép, 70 g,
IR-p" Ywpundhih opwlwl uwwnnedp:

Swpywpyutn ywwnwptbihu ZR-h npnpdwt hwdwn Yhpwnyby
£ EynytUinpnup ulinh 2nrewih nhuytph quwhwwndwl wnknt-
Yuuwndwywl  Jbpncdwywt - Yeuinpnunwd  hpwwlwgynn
«MNwpBUwjhu wuywnwlgniwu W ulunwunwetnh guwhwun-
dwu ghunwdtGennwywl  YJwpnnnipinlultph  hgnpugnd»
6pwagnh (20TTCG-4A001) wnyjwiubph pwqwl (g6. 2): Ywp-
nndhih uywndwl YEpwptpjuy induuGpp hwdwpwanyty
GU 24-dwUjw hwpgwunygh Ubennny (FAO, 2018) W yhtw-
Yugpwywl ybpneénipjwt Bupwnyyt, SPSS (IBM SPSS
Statistics V22.0) 6pwaph dhgngny (G. Ares, 2014): Unwshu
fudpnud (Yuuuwntn 1) Ubpwnyb) £ uwwnnnubph JGéwdwu-
Unipgntup (321 dwpn), Ywpunindhth  uwwndwl  wnwybp
gudn gnigwlin? £ gpwtigdty Bpypnpn fudpnud (Ywuntbn 2)
95 uwwnnn, huy wrwyt] pwnén gnigwuhp gpuwlgwé Gppnnn
fudpnud (Yrwuintip 3)° wdtith phg eYNY uwwnnn (27 dwpn):

0,4 Z 0,397
0,3 0,208 0,198

0.2 = 0,107
0,1 ’

Ylwuwbp 1

Opwywl
uwwnnudp, Yg/on

Jlwunbp 2 Ywuwmbp 3 Uhghu

Q6. 2. Ywpunndhih uywredwl Ywunbpubnp Guwquyty £ htnh-
uwlubph Ynnuhg):

Upmyniupubpp W yGppnidnepniup

@niwynn  wtnwppbph  wwpniuwynepnitup - uwipanndph
udnpUubpned: Iwjwuwnwuh nwpptp Jwpgtpnd wyynn
Yunwindhih  wwiwplbpnud - Hg sh - hwjnlwptndby,
huy As-h  wwpnibwynipiniup pwlwywynpdwl  uwh-
dwlwswihhg (LOQ) qwédn E Bnby (<0,01): Unyntuwy 2-nwd
Ubpyuwjwgwé  nywiubph  hwdwbdwi®  hEwnwgninywé
Ywpunindhh udnpubpnd pnilwynp twppbph thwunw-
gh wwpniuwynieintp th gbpwquugnd ulunwdetpeh
wuywnwugnipjwl nthubhjuywl ywunuwywngny (TP TC
021/2011) uwhdwudwé enijjwwnpbih dwywnpnwyp:

Ungnuwly 2. @ntuwydnp tnwppbph wwpniuwynepjniup

ywnwndhih udnwpubpnud*

Pb As cd

0,5 0,2 0,03
154 <0,02 <0,01 0,013

Unwnwip 155 <0,02 <0,01 <0,01
156 <0,02 <0,01 <0,01

62 0,01 <0,01 0,02

Updwyhp 63 0,029 <0,01 <0,01
71 0,021 <0,01 0,04

Upwaqwdnunu 221 0,04 <0,01 <0,01
53 0,036 <0,01 <0,01
dwyng ann 54 0,046 <001 0,015
55 0,045 <0,01 <0,01

84 0,032 <0,01 0,011

Shpwy 85 0,033 <0,01 <0,01
86 0,032 <0,01 <0,01

QbnunenLUhe 103 0,024 <0,01 <0,01
104 0,042 <0,01 <0,01

*Ywquyt| E hnhuwyubph Ynnuhag:
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entiwynn  wnwpnpbph  hnfuwlgdwl  gnpédwlhgn  (TF):
3nnh W Jwpunndhth UdnuGpnud - wwpniuwyynn -
LUwynp wnwpptph pwlwynipjwl thwunwgh wnyjwiutph
hwdwnpdwdp hwdwpydtb, £ hnnhg pnyu  thnjuwugdwl
gnpbwyhgp: Hg, Cd W As wwppbph  thnfuwugdwu
gnpdwyhgp sh hwpqwpyytl, pwuh np hnnh Lunpubpned g6
hwjinuwptbnyt) Hg W Cd, huy upundhih bdnpubpned” 4s:
Pb thnfuwlugdwl gnpéwyhgp Yuqut) £ 0,0004-0,004: Cuwn
TF<I gnigwluh2h' pnyup Yuwuncd (wpunppned), uwyuwiu ¢h
yncnwyned (Ynednipwghw) dwnwnp (S. Rai, et al., 2015,
P. Vrhovnik, et al., 2016): Iwpywnywséd thnfuwugdwl
gnpdwlygh wpdtputpp 1-hg thnpp GU, hugp Lpwlwynwd £
ncuncduwuhpywé pniuwntGuwyh ynndhg pniliwydnp nwp-
nGnh YGLuwyninwyned inbnh sh nluGuncd:

encliwnn  tnwpnpbph opwlwl punniudwl - hupdwnyduwd
swhwpwlwlp (EDI): Cun wnyniuwy 3-nud UepJujwgyws
Yiwuwnbpwiht  hudpGph® upunndhih  uwwndwl wpnynil-
pnwd pnluwynp wwppbph (Ph, Cd) opwywl punniudwl
hwqwpywé  swithwpwuwyubpp 6L gGpwquugnud  Up-
swqawjhl wnnnewwwhwywl nintgnigwihu wpdtputpp’
nwubh gwihwpwuwyutpp (EFSA, 2010, US EPA, 1989):

bwpunndhh  opwywlu  Jhghu  uywndwl  nbwenid
(0,198 Yyaglop) Pb L. Cd wwnpbph EDI wnpdtpubplu puwn
onwywlu wnwubh swhwpwlwyubph Ywaqdnwd Gu thnenp
Jwulwpwdhu (2,6 L 3,7 %):

Ungnruwy 3. Ywpunndhh wwiwpubpnd wwnpniuwyynn
Pb W Cd wmwpptph opwywu punnibdwl
hwpqwnyywé swithwpwlwyp*®

EDI
=TI opwlwl nwubih sgwhwpwuwyubpp,
uywndwl Uq/yglo
Yylwuwnbpubn a/on
Pb cd

3,5E-03 (PTWI1/7) 1,0E-03 (RfD)
Ylwuwntkn 1 9,51E-05 3,86E-05
Ylwuwnkn 2 4,89E-05 1,99E-05
Ylwuwnkn 3 1,8 1E-04 7,37E-05
Uhghu 9,05E-05 3,68E-05

Owlnpnipni.  PTWI - Jwpwpwywl punnibdwl’ wwjdwlwywunptU
wnwublh swhwpwuwy, npp J6Yy opqw hwpdwnyny
pwdwldt) £ 7-h (EFSA, 2010), R/D - opw| nEdtnptuu
swithwpwuwy (US EPA, 1989):

*Ywquyt| £ henhuwyutnh ynnuhg:

GqpwlwgnLpnLu

Cuwn  hGwnwgnunienilubph  wpnyniupltph® Yupunndhih
wwijwpuGpnd ywpniuwyynn pncbwdnp tnwppbph thwu-
nwgh pwlwynipintup uwhdwlwihu pnywwnpbih dwywp-
nwyhg pwywywl gwdp E: Innhg pnyu entuwynp twpnt-
nh thnfuwlgdwl gnpdwihgn hwpywnytihu gpwligyty tu
pwdwywu thnpn wndteutn (7F<I), husp thwuwnnid £, np
wnwpptn Jwpgbpnud wyynn Yupunndhip hGlnwgnnjwé
pntlwdnp wnwpptph YeELuwyniinwyhs £ Uhwdwdwlwy
wnwnpptn  YwunbGpwihu - fudptph neuncdUwuhpniejwdp
pwgwhwjinytl £, np Ywpunndhih uywndwl wpnjncupned
pnLuwynp wnwnpptph opwywu punniudwl hwwnyywé
swihwpwluwyutpp  qqwihnptlu  thnpp  GU, hGunlwpwp
wnnnonLpjwl  hwdwp huwpwdnp rhuyp  enywnptih
wnhpnyend E:
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1. 33 Ywnwywpniejntu, 2018. Nwqdwywpwywl &npw-
ghp pnuuwywl  Sdwgdwu  Jebpputpnud  wbunhghn-
utph, Upwpwwubph, Swup JGwnwnubph  Juwgnpn-
Utph W qgbutwhynpblu dLwthnfujwé opqwlhquutph
Unuhrennphugh hpwywuwgdwl 2018-2020 pywywuutnh.
http://www.irtek.am/views/act.aspx?aid=93810 (nhwnyby
£ 24.03.2022 p.):

2. 33 Jhdwywgpwywl yndhwnt, 2020. 33 wqgwhl
wwnptUuwjhu  hwpdGlyphnubpu pun wWwpBlwhu  ww-
pwlpwwnGuwyutph, gnigwuhputph W wnwphubpp.
https://armstatbank.am/pxweb/hy/ArmStatBank/
ArmStatBank 7%20F00d%20Security/FS-1-2020.
px/?rxid=c0d45a6b-1a2c-4d1c-bace-d3f4096b4de9
(nhunyb £ 24.03.2022 g.):

3. 33 Jhsdwywgpwywu Yndhwintk, 2021. MNwpblUwhu
wwwhnynrejntt W wnpwwnnpintl, 2021 @. hnitujwp-
nGywntbdptn. https://armstat.am/am/?nid=82&i1d=2461
(nhunyb £ 24.03.2022 g.):

4. TP TC 021/2011. TexHudeckuin pernameHT TamMOXeH-
Horo coto3a “O 6Ge3onacHOCTU MULLEBON MpoayKuun”.
https://docs.cntd.ru/document/902320560 (nhwndt) E
24.03.2022 1g.).

5. Ares, G. (2014). Cluster Analysis: Application in
Food Science and Technology, in: Mathematical and
Statistical Methods in Food Science and Technology.
https://doi.org/10.1002/9781118434635.ch07.

6. CAC, 1993. Portion of Commodities to which Codex
Maximum Residue Limits Apply and which is Analyzed:
CAC/GL 41-1993.

7. Caliskan, M., Bakhsh, A., Jabran, Kh., (2022). Potato
Production Worldwide. 1st Edition. Elsevier, Academic
Press, — p. 512.

Uuarnahsnk@3ntu bd scuuNLNahU  Iwjwutnwlh wgquiht wagpwnwiht hwdwuwpwu N 3 (79)/2022



Uuunwaghwnnipintt W inGhulininghw

326

10.

11.

12.

13.

14.

15.

16

17.

18.

Campos, H., Ortiz, O. (2020). The Potato Crop: its
Agricultural, Nutritional and Social Contribution to
Humankind. Springer Nature, - p. 518. https://doi.
org/10.1007/978-3-030-28683-5.

Chang, C.Y., Yu, H.Y., Chen, J.J., Li, F.B., Zhang, H.H.,
Liu, C.P. (2014). Accumulation of Heavy Metals in Leaf
Vegetables from Agricultural Soils and Associated
Potential Health Risks in the Pearl River Delta, South
China. Environ. Monit. Assess. 186, 1547-1560. https://
doi.org/10.1007/s10661-013-3472-0.

Cheraghi, M., Lorestani, B., Merrikhpour, H., Rouniasi,
N. (2013). Heavy Metal Risk Assessment for Potatoes
Grown in Overused Phosphate-Fertilized Soils.
Environmental Monitoring and Assessment, 185(2),
1825-1831. https://doi.org/10.1007/s10661-012-2670-5.

Dorne, J.L.C.M., Kass, G.E.N., Bordajandi, L.R.,,
Amzal, B., Bertelsen, U., et al. (2011). Human
Risk Assessment of Heavy Metals: Principles and
Applications., Metal lons in Life Sciences. https://doi.
org/10.1515/9783110436624-007.

EFSA (2010). Scientific Opinion on Lead in Food.
EFSA Journal, 8(4), 1570. https://doi.org/10.2903/].
efsa.2010.1570.

FAO (2018). Dietary Assessment. A Resource Guide
to Method Selection and Application in Low Resource
Settings. https://www.fao.org/3/19940en/19940EN.pdf
(nhwdt E' 24.03.2022 s.).

Gupta, N., Yadav, K.K., Kumar, V., Krishnan, S,
Kumar, S., Nejad, Z.D., Majeed Khan, M.A., Alam, J.
(2021). Evaluating Heavy Metals Contamination in Soil
and Vegetables in the Region of North India: Levels,
Transfer and Potential Human Health Risk Analysis.
Environ. Toxicol. Pharmacol. 82:103563. https://doi.
org/10.1016/j.etap.2020.103563.

ISO (2017).1SO 874-1980 - Fresh Fruits and Vegetables
— Sampling. Last Reviewed and Confirmed in 2017.

.Khan, Z.I., Ahmad, K., Yasmeen, S., Akram, N.A,,

Ashraf, M., Mehmood, N. (2017). Potential Health Risk
Assessment of Potato (Solanum tuberosum L.) Grown
on Metal Contaminated Soils in the Central Zone of
Punjab, Pakistan. Chem., 166, 157-162. https://doi.
org/10.1016/j.chemosphere.2016.09.064.

Peng, Y., Yang, R., Jin, T., Chen, J., Zhang, J. (2018).
Risk Assessment for Potentially Toxic Metal (loid)
in Potatoes in the Indigenous Zinc Smelting Area of
Northwestern Guizhou Province, China. Food and
Chemical Toxicology, 120, 328-339. https://doi.
org/10.1016/j.fct.2018.07.026.

Pipoyan, D., Beglaryan, M., Sireyan, L., Merendino, N.
(2018). Exposure Assessment of Potentially Toxic Trace

19.

20.

21.

22.

23.

24.

25.

26.

27.

Elements via Consumption of Fruits and Vegetables
Grown under the Impact of Alaverdi’s Mining Complex.
Hum. Ecol. Risk Assess. An Int. J. 25(4), 819-834.
https://doi.org/10.1080/10807039.2018.1452604.

Pipoyan, D., Stepanyan, S., Stepanyan, S., Beglaryan,
M., Merendino, N. (2019). Health Risk Assessment
of Potentially Toxic Trace Elements in Vegetables
Grown Under the Impact of Kajaran Mining Complex.
Biol. Trace Elem. Res. 192(2), 336-344. https://doi.
org/10.1007/s12011-019-01675-w.

Pllana, M., Merovci, N., Jashari, M., Tmava, A., Shaqiri,
F. (2018). Potato Market and Consumption. International
Journal of Sustainable Economies Management (IJSEM),
7(3), 19-29. https://doi.org/10.4018/ijsem.2018070102.

Rai, S., Gupta, S., Mittal, P.C. (2015). Dietary Intakes
and Health Risk of Toxic and Essential Heavy Metals
through the Food Chain in Agricultural, Industrial, and
Coal Mining Areas of Northern India. Hum. Ecol. Risk
Assess. 21, 913-933. https://doi.org/10.1080/1080703
9.2014.946337.

Raj, D., Maiti, S.K. (2020). Risk Assessment of
Potentially Toxic Elements in Soils and Vegetables
around Coal-Fired Thermal Power Plant: a Case Study
of Dhanbad, India. Environ. Monit. Assess. 192, 1-18.
https://doi.org/10.1007/s10661-020-08643-1.

Tasrina, R.C., Rowshon, A., Mustafizur, AM.R., Rafiqul,
I., Ali, M.P. (2015). Heavy Metals Contamination in
Vegetables and its Growing Soil. J. Environ. Anal. Chem.
02. https://doi.org/10.4172/2380-2391.1000142.

US EPA (1989). Cadmium (CASRN 7440-43-9). U.S.
Environmental Protection Agency, Integrated Risk
Information System. https://cfpub.epa.gov/ncea/iris2/
chemicallanding.cfm?substance nmbr=141 (nhunyt £
24.03.2022 pp.).

US EPA (2007). Field Portable X-Ray Fluorescence
Spectrometry for the Determination of Elemental
Concentrations in Soil and Sediment. Method 6200.

Vrhovnik, P., Dolenec, M., Serafimovski, T., Tasev,
G., Arrebola, J.P. (2016). Assessment of Essential
and Nonessential Dietary Exposure to Trace Elements
from Homegrown Foodstuffs in a Polluted Area in
Makedonska Kamenica and the Koc€ani Region
(FYRM). Sci. Total Environ. 559, 204-211. https://doi.
org/10.1016/j.scitotenv.2016.03.197.

WHO/FAO (2008). Dietary Exposure Assessment
of Chemicals in Food. Report of a Joint FAO/WHO
Consultation. https://apps.who.int/iris/bitstream/hand
1e/10665/44027/9789241597470 eng.pdf?sequence=1&is
Allowed=y(nhwudb) E' 24.03.2022 g.).

Uuarnahsnk@3ntu td scluuNLNahU  Iwjwuinwlh wggquihl wgnpwnpuwihl hwdwjuwpwu N 3 (79)/2022



327 Ulunwghuntpintt W inGhuuninghw

OueHKa p1cKka BO3AeNCTBUA TOKCUYHbIX 3/IEMEHTOB Npu NoTpedieHn NPoM3BoAUMOro
B ApMeHuun kaptodens

O.A. NMunosH, M.P. BernapsH, I'.O. TenaHocsH, J1.B. CaaksaH

LleHmp akonoz2o-HoocghepHbix uccrnedosaHuli HAH PA

KntoueBble crnoBa: 6e30macHocmb nuwiesbix npoOmeoe, nompeGneHue, 3acps3HeHue, MOKCUYHbIU 351EeMEHM, PUCK

AHHoTauua. Llenblo nccnefoBaHus SIBNSETCS onNpeaeneHne CoaepXkaHusl TOKCUYHbIX anemeHToB (Pb, As, Cd, Hg)
B KynbTuBUpyeMom B PA kapTodene, 0co6eHHOCTe UX MOrMoLLeHNst U3 MoYBbI, a Takke OLleHKa BO3MOXKHbIX PUCKOB AJ1s
300pOBbsA NPU NOTPEBNEHNN KapToderns B3POCnbIM HaceneHneM.

Mpu pacuete koachbpuumMeHTa NepeHoca TOKCUYHbIX SNIEMEHTOB U3 MOYBbI B KapTodenb Obiny nonyvyeHbl 4OCTaTOYHO
Manble 3HaveHuss (TF<I). 3TM nokasatenu CBUAETENbCTBYIOT, YTO KapTodenb, BblpalLEHHbIA B pasHbIX pervoHax,
He aBnsgeTcs GMoakKyMynaTOPOM YKa3aHHbIX TOKCMYHBIX dNIleMEHTOB. PaccumTaHo Takke CyTOYHOE MOCTYMNneHue aTux
3M1EMEHTOB B OpPraHnaMm 1 060CHOBAHO, YTO BO3MOXHbIN PUCK, CBS3AHHbIN C noTpebneHnem kaprtodens, HaxoauTcs B
npegenax AonycTMMoro.

Risk Assessment of Toxic Elements Contamination via Consumption of Potato Cultivated in Armenia

D.A. Pipoyan, M.R. Beglaryan, G.H. Tepanosyan, L.V. Sahakyan
Center for Ecological-Noosphere Studies, NAS RA

Keywords: food safety, consumption, pollution, toxic element, risk

Abstract. The purpose of the study is to assess the content of toxic elements (Pb, 4s, Cd, Hg) in potatoes produced
in Armenia, the peculiarities of uptake from the soil, as well as possible health risks associated with the consumption of
potatoes by the adult population.

When calculating the transfer factor of toxic elements from soil to potato, rather low values have been recorded (TF<1),
which testifies that the potato crops cultivated in different regions aren’t bioaccumulators of researched toxic elements.
Besides, the daily intake of the mentioned elements has been estimated and it has been pointed out that the potential risk
associated with potato consumption is within the acceptable level.

3GunwqnunnipintLubnl hpwlwlwgyty 6U 33 YQUUU «@npéwqhunwlwl Enynwehdbwlwl puwpnnbqUbnh Bwlyncd Guyntu
qnenwinlinbuntpywl quinquguwl U uliunh wiywnwlgnipywl wwwhnydwl hwdwny p&dwng bwywanwlughl Spwgnph pppwliwlyned:

ClunnLlyty £ 11.04.2022 pa.
Qnuitunuyly £ 25.04.2022 fe.
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TexHoNornsa NpoM3BoACTBa HOBOro MACHOIO NpoAykKTa ¢ Ao6aBrieHUeM NeprioBoON MyKu

3.J1. CaaksH, A.Jl. DawTosH, M.B. MNeTpocsaH
HayuoHanbHbIl agpapHbIl yHUgepcumem ApmMeHuu

KniouyeBble cnoBa: MsCcHbIe nonyd)aGpUKamb/, OCHOBHOE€ Chbipbe, Kitem4yamka, repsiogas Myka, nuwesasd UeHHoCmb

AHHOTauwusa. BaxHerwen NnpegnochInko pasBnTUSA NULWLEBOW NPOMBILLNIEHHOCTM ABNAeTCA paspaboTka HOBEWLIMX
TEXHOMOrM NPON3BOACTBA NPOAYKTOB NMUTaHMS C UCMONb30BaHUEM LIEHHOTO ChIPbSI.

B mMupoBoi npakTuke onTuMarnbHbIM crnocobom C6aﬂaHCMpOBaHMﬂ COCTaBa nuuleBbiX NMPOAYKTOB ABNAETCA KOM6I/IHI/1pO-
BaHMe pacTuUTesibHbIX N XUBOTHbIX MHIPEOUEHTOB, YTO NO3BONAET CTa6MﬂM3MpOBaTb (byHKLI,I/IOHaJ'IbHO-TeXHOJ'IOFMLIeCKI/Ie
CBOWCTBA Cblpbsi, NOBLICUTb 6I/IOJ'IOFI/I‘-IeCKyIO LEeHHOCTb U ynydlunTb opraHonenTtun4yeckune CBOWCTBa rOTOBOrO npoaykra.
[ns aToro pekomMmeHagyeTca NCnosib3oBaTb TEXHONOIMIO Npon3BoacTBa HOBOro nonycba6pv|KaTa ¢ nobaBneHnem neprioBown
MYKWN B MSICHOW MPOMbILLIIEHHOCTH.

New Meat Product Manufacturing Technology through Supplementing Pearl Barley Flour

E.L. Sahakyan, A.L. Dashtoyan, M.V. Petrosyan
Armenian National Agrarian University

Keywords: semi-finished meat product, main raw material, cellulose, pearl barley flour, nutritional value

Abstract. Development of new food production technologies using high nutrient value raw material is an important
prerequisite for the food industry improvement.

The world practice has shown that the best option for balancing food components is the combination of plant- and animal-
based food compinents which enables to stabilize the functional and technological properties of a raw material, increase its
biological value and improve the organoleptic properties of the finished product. Thus, it is recommended to apply the new
semi-finished production technology in the meat industry upon the supplementation of pearl barley flour.

Lunncuyly E'01.07.2022 pa.
Qnupunuyby £ 11.07.2022 fa.

Uuarnahsnk@3ntu bd scuuNLNahU  Iwjwutnwlh wgquiht wagpwnwiht hwdwuwpwu N 3 (79)/2022



Uuunwaghwnncpintt W inGhulininghw

332

R rsNiLsNrb Bel STy niremst!

Uhgwaqqwjhl ghnwule =
wwppGpwywl 7 %

Rwjwuinwlh wggqwjht wgnpwpwjht hwdwjuwpwl

AGRISCIENCE AND TECHNOLOGY

AFPOHAYRA 4 TEXHOAOFUS

ISSN 2579-2822

Ywjpky' anau.am/scientific-journal

381 663.36

doi: 10.52276/25792822-2022.3-332

Jusrr 2p2luduh ASNFLErh oasuanronkuc NFMEU IUSUNS1IU3hL ULUNINLUShL

Uh2LPh UrsSurnk@3uL INFUR

U.N. dwpnwljwl, 3.d. Stp-Undubujwl 4.q.p.
Swywuinwlh wqquyhl waopwpuwihl hwdwuwpwl

marydevard@mail.ru, termovsesyan@gmail.com

Sst1sunkr@3NkL

uvonouahphr

Pwlwih pwnkp'

yuwyph shefuwl,

ghutlynye,

winnuyht wyynhnjuyhl fudpge,
hsuwiip wilinhnjuyhl fudpgp,

NuntdUuwuppdtp £ Ubwuh wywquwunwd wénn Jwjph shghuwlh  wuininutGph
(ywnwdhu, utnd, yen) phdhwywl Yuwaqup: hshuwlh wwnninUbphg  wwwn-
pwunytp B hwunwwunnwhtu - wiynhnpwght - fudhge: NpnayGp Bu unwgywé
ghuGunieh U hwwnwwwnwiht: wiynhniwiht fudhgeh  $hahywehuhwywl nu
qowjwpwuwywl gnigwuhputnp:

‘7’/"7/"/1‘1‘"/‘1‘1’;’“"—’/”’/’“"/‘“” Jduwgnh shshuwlh woninUbnhg unwgyws fudhsep wwnniiwynud £ plwywl

gniguitifUtn YEUuwpwlwlwl wyinhy Unwebp, nunh dwlyws nkhiuninghwih Yhpwndwdp
JwnpGh B wwwhnyb] hwnwwunnwihu wiynhniwihu wpdtpwdnp fudhgputinh
wnuwnpneejnLu:

Lwhuwpwl wj| Unpgtinh, hwnywwbu hwinwuwwnninutnh wyntpiniun:

Swwnwwwnnwihu wiynhnwihtu  fudhgpubplu wnwuduwhw-
nnLy wnbn U gpwntgunud 33 uwwnnnwywl 2nLywjnd:
Npwtu gnununUnbuwywl wpunwnpniejwl 6nin’ wiyn-
hniwjhu fudhgeUGph  wpwnwnpniejntup qquih nGuwyw-
nwn Y2hn £ yuagunwd 33 hwdwpiwnu UGpghu wpnyncupnid
(L.R. Ywgnudny W nLphp., 2013):

Cuwnn Jhdwywgpwywu nduiubph’ tnwpbgunwph Iwjwu-
nwuntd wpunwnpdnud BU wygGih npuiyjwy wiynhnpwghu
fudhgpUGN:

Swunwwwnnuwihu wiynhniwhu wpwnwnpwleh hhduwywu
hnidpp wynyh W Juynph pnyubph wwnwnutpu Bu: Iwjyw-
ywu hwunwwwnnwiht wiynhnwihtu fudhsgeUtnp npwiyny W
hwdwjhu thugh hwpuwnniejwdp ¢6U ghgnLd puwnnnh nwuw-
JuU fudhgpUtphu:

Pwgh wjwunwywl ghunt uwnnnh nGuwyutphg' Iwjwu-
nwunwd qupgugwé £ bwl hubénph, wnwuéh, Shpwuh W

Upgwjhu W hwwnwwwnnwihu ghuputpp ywpnitbwyned Gu
Ut pwlwynipjwdp yhwnwdhuuen' B, B, B, PP, C, ywu-
wnnptUhY prNL L $niwpenL, husny W wywjdwuwdnpynid Gu
nwpwdwnpwluwihu hnidphg npwlg wpunwnpniejwl he-
nwuywnputnp (A.A. CanmuH, t0.B. Mpuxoabko, 2007):

Lbpywyntdu qquith hGunwepepniejntu Ubpywjwgunn hw-
nwwwnnwihu - wiynhnpwihu  fudhgeUGph  wpunwnpnipne-
Up Bupwnpnud £ huswbu wywunwywlu inGhuuninghwubph
Jwuwnwpbiwgnpénid, wjuwbu £ Unpwpwpnieintlubph yp-
pwnnid: @GL hwjpGuwywu ghUuh wpunwnpnnutpp thnyhu
wwwhnynwd BU fuwnnnh ghuphutph wwhwugwnyp 2nLyw-
jned, wjuntwdBuwjuhy wnyw E dpgwjhu W hwunwwwnnwhu
ghuputiph wwywu:

Rwjwunwuh nwpwéepnid wanwd BU wpdtpwynp Jwjnph
hwwnwuwinninutp, win pynid® shshuwt: Iwny £ Uzt np Juj-
nh shghuwuh punwnawy pwyntinutnny hwpniuwn £ hwnyw-
wtu Ulwuh wjwqup:

Uuarnarsnk@3ntu td scuLNLNAhU  Iwjwutnwlh wggquiht wgpwnuwiht hwdwuwpwu N 3 (79)/2022



333

Uluunwgaghwnnipintt W inGhulininghw

2hshuwlp (.’ Hippophae) nwuynid E thywunwaqghut-
nh punwlhph nGplwpwih dwntph Ywd pthtph gtnhu
(www.econews.am): Uju hwjwinup £ bwl thpwpdwy, dhwith-
2w, dhwthnw, énph thn wunuubpny: Qnjnieintl ni-
Uh shshuwlp Gpbp nGuwy: Iwjwunwund nnwpwédywsd E
dhwjl shshuwl nduhywudwlup (Hippophae rhamnoides),
npp Gpyunnu £, wpwywu dwnhyutpp hudpdwé GU Yund
hwuytpnud, hquywlutpp' nbplwunipUGpnd: Swnynwd
E wwnp-dwjhu wdhuuGphl: Mnnwnp hjnwpwih £, bwnlusw-
gnyU-Jwpdpwynil, qunwal Ywd Ehwuwéle, dnintphu
Juuwé, wwpniuwynw £ C, E, P, K, B, B,, Bs yhnnwdhuutn,
ywpnuinhu  (4-Uwpuwyhwnwdht), prnlutn (uudnpwpeent,
ghutippnt, $njwpent), 2wewn, huy utpdtpp® jnw, winyn-
dbnng, Juwpnunhu (A5 3emuyosa u ap., 2019): Swpwowd
E hwwnywwbu Untupheh, dwyng dnph dwpgtpnud, Ulwuh
wywquuntd: Uanwd £ gGnwhnyhunuGpnud, dwhénwinuGpnd
W wy hunuwy JwjnpGpnud: 2hghuwth dwinh pwpdpnieniup
Ywpnn £ hwutt] Jhugle 10 J, 6jntntpp thonuin Bu, dwwnnw)
pudjnLnutnp’ wpbdwprwagniu: Stplltpp Jwup Bu, hbppw-
nhn, wwng, géwlpnnwnwél, ytplhg® Yuwliwg, UGpeLhg’
uwhwnwy, wpdwewynLu:

Ujnipp L UGennubkpp

IGwnwgnnnie Nl hpwywluwgyt) £ Iwjwunwuh tnwpwé-

pnid wann Jwph ghghuwlh wywnninuGphg hwwnwwwnnuihu
wiynhniwjhu fudhgeh wpunwnpnipjwl wnGhuuninghwu hhd-
LwynnpGint bywunwyny:

fuunhp £ npdt)’

- pwgwhwjint] Ulwuh wqwquwuncd wénn wph ghghuwih®
hwunwwuinnwihu wiynhniwhu fudhge unwlwint Uwwwnw-
yny npwtu hnwdp ogunwagnnéncdp,

- nunduwuhnt Juiph ghghuwh wiininUtph (wunwdhu,
utnd, ytnl) phuhwywl yuaup,

- thnpdwinyty ¢hshuwuh wnninutinhg wiynhnpwht fudhgeh
wpunwnpnLejwu inthuluninghw,

- npn2GL ghutUjnieh W wwwnpwuinh wpunwnpwuph dhap-
Jwphuvhwywl nt qqujwpwlwywl gnigwuhpubpn:

®npéwpwnwywl nuntduwuhpniejwl Bu Bupwnyyt 2021 .
ubwwnbUptpht Ubwuh wdwaquwuhg hwjwedwsd Juinph shs-
huwuh wwnnnubpp: I6tnwgnnniejwl pupwgenid Yhpwnyty
GU yEpncswywu W thnpdwpwpwywl Jtnnutn: Npnadtb; £
shghuwilih, htgwtu Uwle ghutUjnLeh phuhwywl Yugup:
Shunpynn prYnLpintup guwhwnyt) £ pun @0OUS ISO 750-
2013-h, wywnhy pRrYNLejnLUp’ pH-150MI dwyuhph pH-Utwn-
nny: Swnwh, funbwynijwu, ¢np ntetinh, uwhuwynigh,
unfuph, wéhuwgentph, pwnwlpwlnieh, uwhpnh wwpn-
Lwynipintlp W ghuGUjnieh 2wewpwjuncpntup npn2ybi Gu
hwdwwwwnwupuwl @0US-6ph (A0US 8756.21-89, QOUS
33977-2016, QOUS 25011-2017, QOUS 25555.4-91,
QOUS 26176-91, QOUS 31675-2012, QOUS 13192-73,
QOUS 32095-2013, QOUS 10846-91) hhdwu ypw:

Upmyniupubpp W yGpneénipyniup

Ulwuh wywquwunid wénn Jwjph ghghuwuh wunnnutph
nbGhuuninghwywu gnigwuhputbph qguwhwwndwl Lywwnw-
Und npn2yt| £ wwnninutiph phuhwywt Yugdp (wn. 1):
IGwnwagnuninejwl - wpnyntuplbph hwdwéwju® — shghuwuh
wwnninutpp wwpniuwynwd Gu opquuhquhu wuhpwdtiun
hhduwywu opqulwywl Ujncetnp (uwhunwynigutn, (hwhn-
utn, wéhuwgptp, hwlupwjhtu Uniebn, opqwuwywl ERNL-
utn), huy npwug pH-p Unuin £ dwpnnt unwdnpuwhjnth
wywnhy prywjunLejwl gnigwlih2hl:

Qhstuwlth  wwnnUbphg  wiynhnpwiht - fudhge  unwuw-
Nt hwdwp wwwnpwuwnybp £ pungnt (3.H. Knwkosckui,
A.A. MepxxaHnaH, 1984):

Qhshuwuh wwninubpp Uwhu pubwdeny  Jdwepdtp G wn-
phg W &nnbphg: Nwnpnieintt £ nwnédb, nn huwpwyn-
nhuu wwhwwuytl yenlh Jwytpbupu guuynn dwinywihn-
2htu W puwywu fudnpwutybpp: Uwepwé 9 Yg wwnnnutnp
wnpnpdtp BU Uhugle hjnueh witgwwnnedp: WjunthGuile wnpnp-
Jwd quugyuwép gyt £ hudnpdwl hwdwn Uwhiwwnbugwé
20 [hnpwung wwhwdwuh utp, www wlpunhwwn fuwn-
UGind wyblwagyby £ 3 | 23-25 °C gbdwuwnhdwUh gnip, huy
Jbpentd  wunhGwlwpwn,  snwnwpbgubind — uwnunwdp'
3 Yg pwpwpwywq (T-wywu Yhingnpwd dwulwpwdhuluGpny):

Unynruwy 1. Uwuh wjwquwunwd waénn shshuwuh wywnninubph phdphwywt jugqup*

Uwulwpwdhup, %

IGnwgnundwl @pynLpjnLluli pun

optilnp huénpwerdh  yshweptp  uwhwwyniglbp  Gwpwbp funUwynieintt  Unfuhp  punuilipwlnie
ubnl 3,42 2,4 18,9 11,9 34,8 9,3 5,6 15,8
Munnwuhu 3,60 3,12 6,6 4.2 10,8 67,9 1,2 6,8
utndtp 6,32 0,83 9,7 25,8 38,9 5,8 11,6 99
PnLuy 5,32 1,08 17,8 18,9 36,3 7.9 9,2 10,8

“Yuquyt| E htnhuwyutnh Ynndhg:

Uuarnahsnk@3ntu bd scuuNLNahU  Iwjwutnwlh wgquiht wagpwnwiht hwdwuwpwu N 3 (79)/2022



Uuunwaghwnnipintt W inGhulininghw

334

Uunwgywé quugywédp hepdGuinhynptu thwydtp E. hhnpn-
thwywuh vhgngny wwwhndyby £ qugtph htnwgnidp: luun-
npnudu pupwgt £ 18-25 °C sbpdwuwnhtwlh wywydwuubpned:

Qhshuwth  wwnnwnutpnwd  [hwhnUuGph pwpép  wwpniuw-
Ynipjwdp ywdwlwynpgwé' wnwehlu Uh pwlh pwpweUt-
nh pupwgentd gnjugb] t jninwjht $pwyghw (pwnwleh
wnbugpnd), npp hEnwagyt) £ sdwlgnunynn wynnwwunhg wwun-
pnwunywsd rhrtnh oguniejwdp: ludnpnudlu wupunhwun
wywnhy yhdwynd wwhbine hwdwp pjudnpynn quugywdu
opdw pUpwgend Uh pwuh wuqwd fuwnUyb) E: Yhunwnp-
ynduGpp ywunwnpdtl Bu hhug wdhu: Wn pupwagenid npnp-
UL BU ghehuwihg wwwnpwuindwé ghutujnieh Shahlweh-
Jhwywl gnigwiuhputnp (wn. 2):

fudnpdwl  wywpunpu  shghuwph  pwngnil wlpwwnytbp E
Lungwéphg W hpinpdb: WunthGunle npnadt B ghshuwlp

wwinnUGphg wuwnpwungws wiynhnpwihu' fudhgeh $hah-
Jwephuvhwywlu W qowjwpwlwywl gnigwlhputnp (wn. 3):

Unynruwy 2. Ubwth wywquwunitd wénn Jwjph shgfuwlp
wwninutphg unwgywéd ghutujnieh punt-
rrwghnp*

dhaghywphuhwywl gnigwhautp

-
=
= g 5 33 ®
= o (= 3:' =
3 s 3 T ST ig
3Gwnwqgnundwl g £ 3 . 3 g 55
opGlwp =, 253 53 33 Fa
gy E3£ 53&£ 5°0< IS
35 53253852 3%
& c8E 885 355 83
SSs 238 oc=B £cpB S 3
SE EZS EZB §s5B E£-2
32 235% 532 33 53
~Nd Sos 2538525 353
hgruwip
qhUblnLe 2,6 7.9 0,42 12,8 11,8

Unynruwy 3. Ulwuh wjwquwunwd waénn Jwjph ghghuwup
wwnntnutphg unwgywsé wiynhnwihu fudhs-
gh puntpwahpp®

dhghywphdhwywl UnLph ywpnibwynipjniup
gnLgwluhpubip 100 uUj-h hwyny

nLp, % 88,2

Uwhwwyneg, % 1,2

dwnw, % 5,2

CSwpwn, % 42

fdwnwlpwunLe, % 0,2

CdwtGihphUu punpn? hwabih hwdny W
jnLpwhwwnny pnipdniupny, dhwubn,
pwg nEnhu gnibwynpdwdp

Dqujwpwlwywl
qUwhwwnwywup

* Ywquyb| U henhuwyubph Ynnuhg:

Cun wrynuwy 3-ntd wdthnthjwé indjuiubpp® shghuwup
wwnntnutnphg wwwnpwundws wiynhnwihu fudhgened snp
Unctph wwpniuwyneeyntup yugunud £ 10,8 %, hugp yyw-
jnud E ullinwihu pwnép hwabgywéniejwu dwuhu:

Rwwnywwbu npwagnpwy £, np Juiph ghghuwuh winnLnUt-
nhg wwinpwundwsd wiynhniwiht fudhgeh pwngniu jwy £
fudnpyntd Juynh fudnpuutiypnd, huy wwinpwutnh fudhgeu
nLuh pwpéan ulunwihu wpdtge:

Qhshuwlih  wwnninUbphg utnwgywd ghubUniep  hwwnw-
wwnnwihu wiynhnpwihu fudhgeh wnunwnpniejwu wnGhuungn-
ghwjntd Yyhpwntp wwdwuwynpgwé E yhinwdhuutph (C,
P, B, B,, B;, Bs, By, E, K), opgqulwlwu prenLutnh (rutén-
nwpenL, ghubrrent, ptugnuywl rreny), Ywpninhunhnut-
nh, $EUnwhu UynLetnh W nwpwnwuniptph, huswtu Lwl
dwypn- W dhypnunwpptph wnpdtpwynn pwnwnnniejwdp:
Pwgh wyn’ UWwl hnwdph oguwgnpédnidl wwwhnyned £
pwpén YEuuwpwlwywl wpdte nubgnn fudhgeUbph wp-
nwnpnipinLl (H.A. Mexyana, A.J1. MaHaciok, 1984):

GqpwlwgnLpniu

3hdp punncutiny, np puwywl hnwdphg unwgywé hudhge-
UGpp wwpnilwynd BU UGS pwlwynipjuup ulUnwpwp
L hwdwjhu Uncetp’ nunwuwuppytbp £ Jwiph shghuwup
wwnntnutphg  hwinwwinwjhl wiynhnjwiht pudhgeh wn-
nwnpniEjwl  wnbhuuninghwt: Uwulwynpwwbu npnaytg
GU UlLwuh wywquwuncd wann Jujph ghghuwlh wwnnwnutnph
phuhwywt Yuwagdp, unwgywé ghutbunieh W wwwnpwuwnh
wpwnwnpwlgh  $hghwpehvhwywl nL qqujwpwliwywl
gnLgwuhputpnp:

RGwnwgnunniejwdp hhduwynpyby £, np puwywl Yuuwpw-
Lwywl wywnhy Unctnh ywpniuwyneejwu 2unphhy Jwjph
shghuwh wunnUtinhg unwgywéd fudhgeh wthulininghuwgh
Yhpwnnidp wpnn £ wwwhndt] hwwnwwinnwihu wiynhn-
lwjhU wndGewynn fudhgeUtnh wpunwnpnieinLu:

QpulwuncpjnLlu

1. Ywagnudny L.R., Ywgnidjwu Y.L., Unipnjuit U.N. Iw-
jwunwuh fuwnnnh W ywnnwhwuwuwwnnwihu ghuhutph
nbGhuuninghw. - Gp., 2013. - 340 ky:

2. 3emuoBa AA. wn pgp. Tokodeponbl NnogoBoun
MSIKOTWU YeTblpex noaBuaoB obnenuxu (Hippophae
rhamnoides L.) B necoctenu AnTtaickoro kpasi // Xumus
pacTUTENbHOrO Cbipbs; Nep. ¢ aHrn. - bapHayn, 2019.
- N 1. - C. 147-153. http://journal.asu.ru/cw/article/
view/4256.

3. Kuwkosckun 3.H., MepxaHnan A.A. TexHonorusi BuHa.
- M., 1984. - 503 c.

4. Mexysna H.A., MNManactok A.J1. NnogoBo-ArogHble BUHA.
- M.: Jlerkas n nuweBas npombILLIEHHOCTb, 1984. - 240 c.

Uuarnahsnk@3ntu td scluuNLNahU  Iwjwuinwlh wggquihl wgnpwnpuwihl hwdwjuwpwu N 3 (79)/2022



335 Ulunwghuntpintt W inGhuuninghw

5. CanvmH A.A., Tlpuxogbko HO.B. Hosbie acnektbl 11.TOCT 8756.21-89. NMpoagykTbl nepepaboTkn NNo[oB u
TEXHOMOrMM NPOM3BOACTBA MNOAOBO-ArOAHLIX BUH C oBoLLeit. MeToabl onpegeneHus xwpa. https://internet-
NOBbILLEHHBIM COAEpPXaHWeM ackopOWHOBOW KUCMOThI law.ru/gosts/gost/28537/.

/I Bectrnk TIFY. - 2007. - N 3. - C. 37-45. 12.TOCT 33977-2016. MpoaykTsl nepepaboTkn pyKToB

6. TOCT 32095-2013. MpoayKumMsa ankororbHas U cbipbe oBoLLeil. MeToabl onpeaeneHusi obLLEro copepkaHus
Ans ee npoussoacTea. Metoa onpenenexHmns obBemHol cyxux BellecTB. https://internet-law.ru/gosts/gost/64328/.
gonu atunosoro cnupTa. https://internet-law.ru/gosts/

13.TOCT 25555.4-91. MpoaykTbl nepepaboTk1 NNoaoB U
oBoLel. MeToabl onpeaeneHust 305bl U LLEeNOYHOCTH
o6LLen 1 BogopacTBopuMoii 3o5bl. https://internet-law.
ru/gosts/gost/10506/.

14.TOCT 26176-91. Kopma, «kombukopma. MeTtonbl
onpefeneHns pacTBOPUMbIX UM NErKorMaponuayembix
yrneBofoB. https://internet-law.ru/gosts/gost/19087/.

gost/54855/.

7. TOCT 10846-91. 3epHo 1 NpoaykTbl ero nepepaboTtku.
MeTon onpepeneHus 6Genka. https://internet-law.ru/

gosts/gost/28268/.

8. TOCT 25011-2017. Msaco u mscHble npoaykTel. MeTo-
Obl onpegeneHus 6enka. https://internet-law.ru/gosts/

gost/65113/.

9. TOCT SO 750-2013. T[lpoaykTsl nepepaboTku 15.MOCT 31675-201%. Kopma. MeToabl onpeneneHus
MNOAOB 1 OBOLLei. MeToas! onpeaeneHns TUTpyemol copiepXXaHusi CbIpoi KNeT4aTki G NpUMEHeHeM npome-
KucnoTHocTu. https:/internet-law.ru/gosts/gost/55653/. KYTOUHOW hunbTpaumu. https:/internet-law.ru/gosts/

10.FOCT 13192-73. BuHa, BUHOMaTepmarnbsl U KOHbSKU. 0s/52702/.
MeTop onpefeneHuss caxapos. https://internet-law.ru/ 16. https://econews.am/?p=7609&I=am. 2hshuwili. 33 pniJ-
gosts/gost/1573/. ubp (nhinyty £ 01.07.2022 .):

Ucnonb3oBaHue nnogos JJMKOpaCTyu.I,eI;l obnenunxu B KayecTBe CbipbA AndA npoun3BoacTtBa
nnogoBoO-ArogHoOro arkorosibHoOro HanuTka

M.P. BapaaHsiH, A.XK. Tep-MoBcecsiH
HauyuoranbHbIl agpapHbIl yHUSepcumem ApMeHuUU

KnroueBble cnoBa: dukopacmywas obnenuxa, suHoMamepuarl, ni100080-5200HbIl arlKo20/1bHbIU Harnumox,
0b6r1enuxosbill ankoz2obHbIU Hanumok, (husuKo-XxuMudecKkue rnokazamenu

AHHoOTauusna. VccnegoBaH XMMUYECKUIA COCTaB NModoB (MSKOTM, CeMsIH, KOXypbl) AUKOM oBnenuxu, npouspacrato-
e B GacceliHe o3epa CeBaH. V3 arog o6nenvxu 6bin nonyyeH nnogoBo-ArofHbli ankorosbHbIi HanuTok. OnpeneneHsbi
PU3MKO-XMMUYECKINE M OpraHONENTUYECKME NoKasaTenm noy4eHHoro BUHoMaTepmana u roToBoro npoaykra.

HanuTok, N3roToBneHHbIN 13 NA040B ,CI,VIKOpaCTyLU,eﬁ obnenuxu, COOEepPXNT HaTypalbHble ©GMONOrnYeckn akTMBHbIE BELLe-

CTBa, NO3TOMY 6naro,qap;| paspa60TaHHO|7| TEXHONOrMM MOXHO 0becneunTb npon3BoaACTBO LIEHHOro nioaoBo-ArogHoro
allKoroJibHOro HannTka.

The Use of Wild Sea Buckthorn Berries as a Raw Material for the Production of Fruit
and Berry Alcoholic Drink

M.R. Vardanyan, H.Zh. Ter-Movsesyan
Armenian National Agrarian University

Keywords: wild sea buckthorn, wine material, fruit and berry alcoholic beverage, sea buckthorn alcoholic drink, physical
and chemical parameters

Abstract. The chemical composition of wild buckthorn berries (fruit pulp, seed, shell) grown at the Sevan basin has
been investigated. Fruit and berry alcoholic beverage has been produced from the buckthorn berries. The physicochemical
and organoleptic indices of the produced wine material and fruit and berry alcoholic beverage has been determined.

The beverage produced from the wild buckthorn contains natural bioactive substances, and hence, due to the developed
technology the production of high-value fruit and berry alcoholic drinks can be ensured.
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NOPAQOK NMPUEMA CTATEWN

CTaTby NPUHUMAIOTCS Ha apMSIHCKOM, PYCCKOM W @HINMICKOM 5i3blKax.

O6bEM cTaTbyn He JormkeH npesbiwaTb 10 KOMNbIOTEPHbLIX CTPAHUL, (BKIOYaa aHHOTaLMN).

Yncno aBTOPOB He AOIMKHO NPeBbILAaTh YEThIPEX.

B cBepeHusix 06 aBTOpax AOMKHbI ObITb BKIOYEHbI UMS (MMeHa), haMunusi, oT4eCTBO, Hay4Has CTeneHb, MecTo paboTbl, an.agpec.

CraTbsi NpeacTaBnsieTcs B ne4YaTHoM 1 anekTpoHHoM (B hopmate WORD) BapuaHTax.

CTtaTbsi AOMKHa ObITb M3NOXeHa criegylolwM obpasom: 3arnasue, 5 knoyeBbix cro, «BegeHue», «Matepuan n meTogbl», «PeaynbtaTbl

1 aHanuay, «3aknoveHner», «Jlutepatypar.

CcbINKN Ha NUTepaTypy NPOV3BOASTCS B TEKCTE C ykadaHWem B ckobkax aBTopa v rof, 3faHus.

8. CraTby, HaNMUcaHHbIe Ha PYCCKOM M apMSIHCKOM fA3blkax, AOMMKHbI COAepXaTb aHHOTaLMI0 Ha apMSIHCKOM, PYCCKOM M aHIMIMACKOM fA3blkax, B CTaTbe Ha
AHIMUINCKOM aHHOTaLMSA MULLIETCSA Ha aHMNACKOM A3blke.

9. O6bEM npeAcTaBneHHbIX aHHOTALUIA Ha KaXaoM si3blke He [oImkeH npeBblwaTtb 600 3HakoB (6e3 npobenos).

10. 3arnaeus, faHHble aBTOpa (aBTOPOB) W KMioYeBble CroBa cTaTeil Ha apMSIHCKOM W PYCCKOM $3blkax NpeACTaBrsOTCS Ha apMSHCKOM, PYCCKOM
N @HITINCKOM A3blKax.

11. Cnucok nuTepatypbl NpeAcTaBnseTcs B andaBUTHOM nopsiake, cHavYana Ha A3blke CTaTby, 3aTeM Ha MHOCTPAHHOM Si3bIKe.

12. Tpu ccbinke B cTaTbe Ha MHTEPHET-PECYPC Kak MCTOYHUK MHAOPMaLIK, B CriMCKe NUTepaTypbl HEOBXOANMO OTMETUTL AaTy NpPocMoTpa.

TexHn4Yeckue Tpe6oBaHUA K CTaTbAM: [ANA CTaTeN Ha aHITIMIACKOM U PycCckoM a3bikax - wpndT Times New Roman, ans apmsiHckoro - GHEA Grapalat;

pasmep BykB - 12; MeXCTPOYHOE paccTosiHue - 1.5; 3aronoBok - NponucHbIMU BykBamu; rpacudeckne nsobpaxerus - nporpammoit Word, Excel; Tabnuupl -

BepTuKanbHo (Portrait); dopmynbl - B hopmate Microsoft Equation 3.0;
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Crartbu, He oTBe4qaloLyue TpeGOBaHMﬂM, He GyAyT NMPUHATBI. Cratbu nepegaroTcs Ha peLeH3npoBaHue. Cratbu, He NPUHATBLIE K ne4aTy, He Bo3BpalyaroTcs
aBTopy. Crartbu He 6y,qy1' OnyﬁﬂMKOBaHbl, ecsin paHee 61711 MOSTHOCTLIO UITN YACTUYHO OﬂyaﬂMKOBaHbl B gpyrnx nepmnognvecKnx n3gaHusx.
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