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ANTIBACTERIAL ACTIVITY OF S, N-DISUBSTITUTED
QUINAZOLINES

Z.A. HOVASYAN, S.H. POGHOSYAN, M.R. HAKOBYAN*, H.M. STEPANYAN,
R.E. MURADYAN, A A. HARUTYUNYAN

Scientific and Technological Center of Organic and Pharmaceutical Chemistry of NAS RA,
marinehakobyan88@mail.ru

Melting points, IR spectral data, and results of studying the antibacterial activity of new
synthesized 2,3-disubstituted quinazolin-4(3H)-ones are presented. The antibacterial properties of
quinazolines were studied against four strains of gram-positive and gram-negative bacteria.

2,3-disubstituted quinazolin-4(3H)-ones — physical data — antibacterial properties

Lbpywjwgywé U hwidwl yewinkpp, IR uwytyunpwiht ndjwiutpp W unp uhbupbqwé 2,3-
nhthnfjuwphuywé phuwgnihu-4(3H)-Gph hwlywpwywnbphw| wywmhyniejwl niuntdbwuhpniejwl
wpnyntupltnpp: Nuntduwuhpyt) GU phuwgnihuuEph hwwpwynbGphw hwwnynientuutpp gpwd
npwywu b gpwd-pwgwuwlwl pwywnbphwubnh gnpu 2nnwdubph Ujwwndwdp:

2, 3-suhnfuwunhlifwd phliwqnihlu-4(3H)-nLlbn — $hahlwlwl indyuwybn — hwlwpwlnbppuwy
hwwnynipiniibn

HpHBeL[eHI)I TOYKH IIIABJICHUSA, JTaHHBIC I/IK-CHGKTI_‘)OB " pE3YyJbTaThbl U3YUYCHUA aHTHOAaK-
TepHaﬂbHOﬁ AKTUBHOCTHU HOBBIX CUHTC3UPOBAHHBIX 2,3-£[H3aMeH_IeHHI)IX XHWUHa30JIMH -4(3H)-OHOB.
I/I3y‘{eHI:I aHTH6aKTepHaJ'ILHLIe CBOICTBA XWHA30JJUHOB B OTHOIIICHUH YETBIPEX MITaMMOB I'paMIlo-
JIO)KUTEJIBHBIX U TPaAaMOTPpUIATE/IbHBIX 6aKTepHﬁ.

2,3-ouzamewennvie xunazonun-4(3H)-onwr — gusuuecrkue oannvie — anmubakmepuanvule
ceoticmea

It is known that derivatives of 2-thioxo-2,3-dihydroquinazolin-4(1H)-one and its
S, N-disubstituted derivatives exhibit significant biological activity [4]. In continuation
of research on the synthesis of quinazoline derivatives [3], we obtained various S, N-
disubstituted quinazolines and studied their antibacterial properties against strains of
gram-positive and gram-negative bacteria (fig.1).
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0
o

P 1

NJ\S,R

1a-n
R,R! = Et, CH,C(0)-3-CICsH, (@), cyclo-CeHis, Pr (b), cyclo-CsHis, Bu (c), cyclo-CeHis, CH,CN (d), cyclo-
CeH11,, CH,C==CH (e), CHacyclo-CsHi;, Me (f), CHxcyclo-CsHg, CH2-3-CIC¢H,4 (g), Ph, Bu (h), Ph,
CH,CH=CH, (i), Ph, CH,CHPh (j), Ph, CH,C(0)-3-CIC¢Ha (K), 2-MeCeHs, Pr (1),
CH_Ph, Bu (m), CH.Ph, CH,COOEt (n).

Compounds 1la-n were synthesized by alkaline alkylation of 3-alkyl(aryl)-substituted
2-thioxoquinazolin-4(3H)-ones, which, in turn, were obtained by the reaction of an-
thranilic acid with the corresponding isothiocyanates according to known methods [1].

Materials and methods. The antibacterial activity of the compounds was studied by the
methods of “diffusion in agar” using the described method [2]. In the experiments, standard
reference strains of microorganisms were used: two strains of gram-positive staphylococcus
(Staphylococcus aureus 209p and S. aureus 1) and gram-negative rods (Shigella flexneri 6858,
Esherichia coli 0-55) differing in sensitivity to antibacterial drugs.

Table 1. Melting points, IR-spectra data and antibacterial activity of compounds 1a-n and
ontrol antibacterial drug furazolidone (F)

The diameter of the zone of no microbial
Compounds | M.p.,°C IR-spectra: CO, growth (mm)*
CH=N, CH=CH St.aureus | Bac.subtilis Sh. E.coli
209 p flexneri 0-55
la 170-172 | 1695,1683, 1607 10 14 10 12
1b 68-70 1686,1663, 1611 17 16 15 16
1c 64-66 1686,1609 15 16 10 13
1d 118-119 | 2250 (CN), 1683,1606 0 0 0 0
le 182-184 | 3246(==CH),1678, 1604 14 15 13 15
1f 79-80 1676, 1607 17 17 12 10
1g 166-168 | 1682,1669,1605 15 14 15 12
1h 110-112 | 1692,1605 15 10 0 0
1i 148-150 | 1672,1636,1603 0 0 0 0
1j 118-120 | 1687,1606 10 12 10 13
1k 207-209 | 1681,1605 15 15 15 10
1l 70-72 1681,1608 10 14 0 13
im 59-61 1681,1604 10 15 15 15
1n 104-106 | 1736,1685,1608 10 15 15 10
I e 25 24 24 24

Results and Discussion. It has been established that the majority of the studied
pyrimidines exhibit weak antibacterial properties with respect to all test strains. At the
same time, the combination of two hydrophobic groups in 3-cyclohexyl-2-
propyl(butyl)thioquinazolin-4(3H)-ones 1b,c,e leads to some enhancement of
antibacterial properties, which disappear when the alkyl groups at the sulfur atom are
replaced by a polar one cyanomethyl group in compound 1d. Note that the replacement
of the cyclohexyl group with cyclopentyl and cyclohexylmethyl groups in position 3
of the ring and the preservation of the hydrophobic nature of the substituent in position
2 of the quinazoline ring in compounds 1f, g, i,e, the introduction of a methylene link
between the quinazoline and cycloalkane fragments, does not affect the level of
antibacterial activity of the compounds. The antibacterial activity of quinazoline
derivatives 1li-n with aromatic groups in positions 3 of the quinazoline ring is less
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pronounced. Thus, in the series of synthesized 2,3-disubstituted quinazolines, derivatives
with cycloalkyl groups in position 3 of the quinazoline ring show a certain antibacterial
activity, while at the same time significantly yielding to the control drug furazolidone.
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EjdGphngh Uywwndwdp Ywuhuwnpgbihg Uhgngwnnidubph thnpdwpynwdubpp Yuwwnwpytp Bu
wphGuunwywunptl Jupwyjwé 1-3-wduwywl  Ywihdnpuhwlywlu W huyw gbnh, huswbu Lwl
fjuwnuwgbn twqwputph Jpw: YwlpiwpgbUuwl Uwwwmwyn pwpbwyyt) £ YGpwypdwu W
fubwdph ywjdwulutnpp: 10-onjw hGwnwagnwuniejwl wpnyntuputpp gniyg U ndt|, np dwgwpubphu
«Unanru- ardunitu» UMC gpwuniutpny YEpwypdwlu W pulwdph 6hoin Juquwytpwdwl
nGwpnud EjdEphwutph® ooghuwnubpny wwjdwuwynpywd Junpwyywédnipjwl huntuuhynipintup
ujwaqgntd E, huy jnnh 0.01% [nLéntjeh oginwagnpénidp tnwhu b pGpwwliinhy wpnyniup:

Eyutphng — dwaqun — Junwlywonieinil — ppwwhw

OmnBITEl [0 NPOBEICHUIO NMPOTHBOSHMEPUO3HBIX MEPONPHUATHH OCYLIECTBISUINCH Ha 1-3-
MECSYHBIX KpOJpyaTax Kalu(OpHHHCKON MOPOJBI, MOPOABI BEIMKAH, A TAKKE Ha MOMECHBIX KPO-
nkax. C 1enbio NOBBIIICHUS 3(PPEKTUBHOCTH MEPONPHUATUI OBUTH CO3JaHbl HAAJICHKAIHE YCIOBHS
KOpMJICHHS, yXOJa U COJEpKaHus Kpospdar. J[JIMTEJbHOCTh ONBITOB cocTaBisiia 10 nHeil. Pe-
3yJIBTAaThl MCCIEJOBaHUI IOKa3zauy, 4To KopMoBble rpanyisl "MODUS GRANUM", a raxxke
HEOOXOJUMBII YXOJ U COJlep)KaHUe MPUBOASAT K CHIKEHHIO MHTCHCHBHOCTH MHBA3HH SiMEpHUsIMH, a
npumenenne 0,01%-ro pacTBopa ifo/ia JaeT MONOKUTENBHBIN TepaneBTUUECKUi 3P deKT.

Diimepuo3s — KpOIUK — UHBAZUPOBAHHOCHIb — MEPANUsL

Experiments on the implementation of anti-Emeriosis measures were carried out on 1-3-
month-old rabbits of the Californian and giant breeds, as well as crossbred rabbits. In order to
increase the effectiveness of the activities, proper conditions for the rabbit feeding, care, and
housing were created. The experiment duration was 10 days. The research results showed that
"MODUS GRANUM" granules, as well as the necessary care and keeping lead to a decrease of the
intensity of Eimeria invasion, and the use of 0.01% iodine solution gives a positive therapeutic
effect.

Coccidios — domestic rabbit — species composition infection

Ejdtphngh nGd wwjpwnph hhduwuunhpp qunnig gpwyty) £ Jwulwgbunutiph
nupwnpnieintup: Pwgqdwrhy hGuwgnunnnutp 2wyt Bu pGhwwhw Ynyghnhngh hw-
dwp[3,9,13,15]:

ffEwbwn wnyw U pwqUwphy wfuwwmwuputbp, dwqwputph EjdGphngh nbGd
wwjpwpnid nwnhlyw| vhong sh gunuydby, b Jhug wjdd dunwd U pwywywu huunhpubp,
npnup ntn |ntéywé s6U: Unwehup' ynyghnhwutnh dnwin h hwjwn £ qwihu nhdwnpnnw-

13



https://doi.org/10.54503/0366-5119-2023.75.2-3-13

sUaUNLErh ESUGNPPN2HK AEU MUSRUNh UhNSLENC

ywuniejntl 2wpnibwywpwn yhpwnynn nbnwdhgngubph Uywwmdwdp, Gpypnpn hGp-
phU' 2wwn nbnwuJhgngubnh pGpwwlwhy huntGpup pwywlwuht gwdp E, npp uwh-
Jwlwthwynd £ swihwpwdhuutGph huwpwynp wybwgnidp pniddwl bywwnwyutbnny,
Gnnpnpn hGpphu® nEnnpwjph pwgwwjnieinitup, npnup ntbwy U wdpnngnghu dupGiNL
hwnnighgh qwpguwgnidp, npu odnywdé t wqgnbgniejwl (wju wnhpnypny huswbu
EjdGphwyh, wjuwbu £l hwpwyhg pwywntpjw) vhypndnpwjh nbd [7, 10, 12, 14]:

QUwjwé  hwywynyghnhwihu nbnwdhgngbpp Jwpnn U [hubp Ynyghnhngh
hwuGdwwmwpwp hnwuwh b Edwu wywjpwph Jhgng, uwlwju npwlg oguwwagnnénidl
wpnyntbwybun sk Pwgh wyn, npwup ntUBU npnp REPNLE nLLLEGN, huswhuhp GU* 2nwlw
dhswdwjph ypw pwgwuwlwl wagnbgnipntlt wpunwenpwlph wpnwlubndwu hE-
inlwupny, npp hGnwquwinud oguwgnpéynid £ npwbu wwpwpunwuyne: 6nGpp
ubpééynd GU Lwl Juph Ube' pwgwuwpwp wagnbing wjn wwpwuph ypw: Pwgh wjn,
dwawputph JUnn hwywynyghnhnqwjhu wypbywpwwubph hwuntw dbwynpynid E
nhdwnpnnwywunceinit: WuntwdGUwjuhy, pnidnudu wpnynibwydGun sh |hunud, Gpb
pniddwl hEn hwdwwntn (65U wwwhnyynud ywwnpwé hhghbuhy wwjdwuubnp [18]:

dwawpubph YEuwpwlwlwl wnwldUbwhwwnynipniuubphg JGup Ynwpndw-
ghwu E' hpGug uGthwywl Ynwupnyd ulnwdp [4, 8]: Unwpndwahwl Unpdwy dhghn-
(nghwywlu wnpngbu E: Unwpndwahwih 2unphhd YGph wugnidp wnGunwunpuwnh-
pwjhU ntnhny dwgwputph Unn wybwunwd £ 20-25 %-ny, b wynwyhuny Y&ph Jwpun-
nwywunteintup Jtdwunwd E: dwqwpubph Ynwuputbpp wnwppbpynud G phuhwywl
pwnwnpnLRjwUp, inwnpptpnd U giptlwjhl U gh2Gpwjhu Ynwup: ShaGpwjht ynwlpp
wpunwaquwuynd £ funbwy W thwihny qunpyubph éwny: S8EpGUU wpunwqwnynn
ynwupl nLup gnp W ynouin qunhyubph nbup: Shptpwihu Yynwupp, h tmwppbpnienLu
gbpGlYwihuh, wwpnibwynd £ UGS pwlwynipjwl ublUnwuinietp: WUdhUwpeniubpny
wybh hwpnwwn £ dwqwpubph thwihny Ynwlpp' h wwppGpneentt yn2inh, Upw
pwnwnpnijwl Ute Jinunwd K W B pudph yhwnnwuhuubn, wju wnwuduwunwd £ npnp
wqgnwunwjhu Unipbph W JwupEuGph ywpniuwyniejwdp: Unwypndwahwl Ywplnp nbnp
E puwnnud 6wqwnputph opqwuhgup B tudph yhinwdhuubpny wwwhndbine W Upgwé
UjnLptph wwhwugp (pnwgubinL gnpénud [8, 11,16]:

Uwwhnd&ind ywwpwsd hhghtuhy wwjdwulutp, Gpp ooghunp hGnwgynwd £ dw-
gwpwpnibwpwUhg wybih wn, pwlu npwlp ywywpunbl uynpniyjwghwl, nbuww-
unpBUu Ywpbh £ Ywuput, ynyghnhngp: Gnpdbwywlnpbl wuhbwnp E hGnwgUb pninnp
ooghuwnutpp, uwywju 2powlw vhowywjpnid nphwlug pwluwyh qqwih Ypdwwnndp Yu-
nnn £ ujwqgbgut, Jwpwyh sgwihwpwdhup W, hGinlwpwn, hhjwunnipjwl Y huhlwywu
Lpwuubpp: UyLhu, wdtUonjw Jwpwynwdp thnpp swihwpwdhUubpny pwpén hdniup-
nGwn unwuwnt jwywagniu Jhgngu E [17]:

Une U dGpnn:  EpdGphngh UJwwdwdp YwUpiwpgbihg Jhengwnenwdubph  thnpawp-
ynwdubpp Ywwwpybp U wphGuunwywunpt Jupwydws 48 grniu 1-3-wduwywu Ywihdnp-
Upwywlu b huyw gtnh, hugwybu bwl uwnuwgbn dwagwpubph dpw: Ywuhiwpgbdwl bywwnwyny
pwpbiwyyt] £ yEpwynpdwu W nbwdph wwjdwuutpp: WUnwehU hbpehU (Jwgyt) BU Yepwdwuutpp
L gpnwdwllbpp, pugwybu bwl wdtl op Jwppyb| £ wpnwenpwupp Jwunwyubpnid® hnwgw)nid
wwhBunwynptbiny gndwnph wwhbuwnubpnud: Mwpunwnhp hpwywlwgyt) 6U nGpwnhqughw W
nEghujwaghw: dwunwyubpu whunmwhwudtb] Gu Junbint Jhengny, wjunthbnle (Jugyty, hnunn
gnny:

Swuwn hwwh wpnntbwpbpwywl wnbpuuninghw)nd ogunwagnpéynid U Yepwynpdwu hw-
dwygwsé wnwppbpwyp: Yepwypdwl wju nbuwlyu wpnynibwydbn Yyhpwnynd £ huswbu Juu-
nwywjhu, wjuwbu £ hwwnwlwjhu ywhywéph nbwpnid [2, 4-6]:

Rwdh wnubiny nGnnpwjph pwgwuwlwl wagnbgnieintup’ Juh wwypwlupwjht npwyh L
wwpwpunwujnie hwunhuwgnn wpwnwenpwuph ypw, huswybu bwl dwgwputph dnn hwywyn-
ghnhwjhtu nnnpwjpltph Lywwndwdp dLwdnpynn nhdwnpnnwlwunceinip, Ynyghnhngh Yuwu-
fuwnpgbUwl Uywwnwyny dwqwpubppu wnpdtp U Gndwpnh hwdwygdws Yeph gnpbwpwuh
«UNNtU aruuniU» UMC dwgwnputph hwdwp bwppwnbujws gpwungubp: Wu YeEpp bwpuwntu
Jwé E 2-wduwlwuhg d&6 dwqupubph hwdwp: Lnpwdhu Gwaqwpubpp Yannd BU Uhohu hwpyny
50 g: YwpUwhU 2ngwlntd, npp tnunwd £ Unnn 1 wdhu, Upwup 2wwn wpwg wonwd GU, pwlh np dw-
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qwph Ywpep wywpniuwynid £ 10-15 % uyhwnwynig U 13 % dwpw: Suybnig 45-60 onp wug Jwn-
nwputpht wupwwnnd U Unphg, nph dwdwuwy Upwlug pwpp hwuunwd £ 400-500 gpwdh: Unphg
wlpwwnGintg hbnn dwqwnpubphu wbwp E YGpwynby wjbwbu, np Upwlg huwnBUuhy wbp
2wpnibwyyh: Un 2ppwlnid wbwp £ dwgwnph Jwpduh quugywén dhghu hwpyny opwlwl wéh
20-25 gpwuny [1]:

REnwagnuninipinllutph dwdwlwy dwgqwpubphtu npqwéd hwdwygwsd Yepwhuwnunipnp
wwnniuwyb, £ gnptlu, gnptuph pLh, qwnph, Gghwywwgnptu, fununwynip, Jduwynip, pGnnupun,
wplwswnyh pniuw, wn, unjwjh pnruwy, thywighdnudwwn, wpbdhpu (wn. 1):

Unynruwy 1. dwquwpubph hwdwygywé Yenh Gpwfuwynpywé gnigwuhpubnp

3nwd wypnwnbhu 16.2 %
ffwnwupwunLe 8.7 %
Ca 0.8 %
P 0.7 %

RGnwagnuinieintlutnu hpwywuwgybp Gu 10-opjw dwdyGunnud pwg W thwly nwpwobp-
utpnud: Pwgonjw nwpwépnd hGunwagnunniejwl U Bupwpydt, huyw gbnh dwqwnpubpp: Ne-
untdUwuhpnientll hpwlwlwgyt] £ wplwup: Swgwpubpp wwhybp U Juwunwywihu ywhywé-
pny, hwpdyh U wnuyt, hhghGuhy wwjdwuutpp, gtpdwuwnmhbéwlp, funbwynipeiniup, YGpwypdwu
swihwpwdhup: Yepwynpdbp GU Gnywnpnh hwdwygdwd Ytph gnpdwpwuh «UNNFU GrULNiU»
UMNC-h* Swquwputph hwdwp bwhwwnbujwé gpwuniutpny: IpghtUhy wwjdwuubpp pwnGiwygyty
GU, |Jwgyt| 6U YEGpwdwlutbpp W gpwdwuutpp, ywunwyubpu whunwhwudtl Gu wipdwu dhengny:

Upnyntiplbn L pUulbwpyned: I6inwgnnnipjwl wpnyniupubpp gniyg GU wnyty, np
1-3 onpbph pupwgpnd Juwpwydwédniejwl hunbUuhynientll wak) E, L 3-pn opp pninp
dwawputph Jdnn Juwpwyjwénipjwlu hUunGUuhyniejniup Gntl E pwpép, npp wwy-
dwluwynpywé £ ooghunutiph uynpwynpdwl wywpunny: Sbpwywtp Gu E. perforans L
E. magna wnGuwlutpp: Uhusl 10-pn opp Jwpwyywoénipyntup bjwaqbp E: 10-pnn opp
dwauwpubph 40 %-h Unwin gpwugyt) £ Uhghu Jupwydwénipiniu, huy 60 %-h Unwin® pnij|
Jwpwyywénipinil (wn. 2): Abpwyw)tl £ E. sp~U, wjunthtwnl E. irresidua inGuwyp:

Uryntuwy 2. 10 opjw pupwgpntd EjdGphwutpny tnwppbp Juwpwyjwénipjwu
huintBuuhynipjwdp huyw gbnh dwgwnpubph dwulwpwdhup (%)

[T o Jm Jwv Jv v Jvio vl [IX X
3hghGUhY ywydwllubph pwpGiwynid

+ 0 0o Jo 0 0 0 0 0 20 | 60

++ [ 60 [40 |0 40 [40 |60 |80 [100 |80 |40

+++ [ 40 [60 [ 100 |60 [60 [40 |20 |O 0o Jo

font)| Jwpwyywénieintu (+) - Uhugl 10000 ooghuwn 1g.Yynwlpnid
UhghU Jwpwyyqwéntejnil (++) - dhugl 100000 ooghuwn 1g.Yynwupntd
Pwnan uwpwyqwédnie)nLl (+++) - 100000 L wyk]  1g.Yynwlpnid

LUwh$npuhwlwl gbnh dwgwnpubph hGnwagnunnie)ntlu hpwlwuwgnbp GU thwy
nwpwépndt wuwywhnybiny hhghGUwjh wwjdwuutbpp: dwqwpubpp Yepwypyby Gu ng
dhwju «UNANFU ardunil» UMC-h 6wqwputph hwdwnp bwhwnbujwd gpulnijut-
npny, wjll funinnyd W YGpwjhU Juwgnpnubpny: IGunwagnuiniejwl wnwehu 2 opkph pu-
pwgpntd 40 % twqwpubph JUnuin gpwugyb) £ enyp Jupwydwénienilu, huy 60 %-h
dnwin® Jhght upwyywénipinil: 3-pn opp pninp dwgwpubph dnn Jupwyjwénipjwl
huntGuuhdnieniup Bnbl £ vhghu: QEpwyw)t| Gu E. irresidua W E. perforans inGuwyubpnp:
Gnwagnunipjwl 4-nn W 5-nn optpphu 40 % dwaqwnpubph Unwn gpwugytb] £ nudbn Jw-
pwydwénienil, huy 60 %-h Unin® Jheht qupwyywénipnil: 6-pn opp nidbn Jupwy-
Jwé dwaguwpubph JwulwpwdhUp uyub] Eudwqb): 6-pn opjwuhg uyub| Egbpwyw)bg

15
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E. sp.-u: 7-9-nn optph pupwgpnid Uhght Jwpwyywénipinil £ gpwlgdtb] dwagwpubph
80 %-h Unwn, huy 10-pn opp Gwaqwpubph 40 %-p Gnk GU eny Jwpwyjws, 40 %-p°
dhohUu Jupwydwd b 20 %-p* nudbn Jupwydwsd (wn. 3): Yu Gpunyep enyp £ vwihu
Gupwnnt| E. sp.-h gpunnwnhdwgyncl (huGint yupywénp:

Urynuwy 2. 10 opjw plupwgpntd EjdEphw)ny tnwpptnp Jupwyjwéniejwl
huwntGuuhynipjwdp YwihdnpUhwlwl génh dwgwpubph JwulwpwdhUp (%)

[ I [ 11 [iv v vt v Jvii Jix [X
3hghGUhY ywydwulubph pwpbiwynid
+ 40 0 0 0 20 0 20 0 40

++ 60 60 100 60 60 60 80 80 80 40
+++ | 0 0 0 40 40 20 20 0 20 20
fony)| Jwpwyywénip)nu (+) - Uhugl 10000 ooghun 1g.Yynwlpnid
UhghUu Juwpwyywédnieinil (++) - Uhusl 100000 ooghuwn 1g.Yynwlpnid
Pwnan wpwyyqwdnip)nLl (+++) -100000 U wybk) ooghun 1g.ynwupntd

UGpwypdwl W hubwdph wwjdwulubpp pwpbiwybine nGwpenwd jnnh nuénirh
oglnwagnnpénidp tnwihu b pGpwwliinhy wpnyniup: 8nnh [nwénypp wwwnpwuwnnid Bl
nwintg wuvhpwwbu wnwye: Npwtugh dwgqwplutpu nluEUwu nudtn hudntbwjhtu hw-
Jwywng, Juwlhuwngbihg bwywwnwyny wewp £ wwppbpwpwn fudbine gnipp thnpuwph-
Uty jnnh enyp (nwonyeny: Wu wpnpnibwydbn Ywuppwpgbihg Jheng £ ng Jhwyu Yny-
ghnhngh, wj bwl Jh 2wnpp w)j| wnGunwdnpuwnhpwihu hhwunntejntuubph hwdwn:

Wjuwhuny, 10-opjw hGwnwagnuniejwl wprnynituplubpp gnyg GU nyby, np dwqwn-
utphu «UNNFU aruuntU» UMC-h gpwuncubpny YEpwypdwu b pubuwdph 6hown ug-
Jwybpwydwlu nbwpnid, EjdEphwutph’ ooghuinubpny ywjdwuwynpwsd Jupwyywont-
RjwU huinBuuhyniejntup Uwagnid £, huy jnnh 0.01% [nLényph ogunwgnpénidp tnwihu
E rEpwwliinhy wpnyniup hugwbu Ynyghnhngh, wjlwbu b w)j) wnbunwdnpuwnhpwjhu
hhywunniejniultph nGwpntd:
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BUOJIOTMYECKHW BBIHOC U KOS ®DOUIIUEHTHI
HNCIIOJIb30BAHUSA OCHOBHbBIX 3JIEMEHTOB IIUTAHUSA U3
MOYBHI U YIOBPEHUI O3UMOM IIIIEHUIIBI U AYMEHSA B

BEI'ETAIIMOHHBIX OIIBITAX

I'.P. KABAPsSH

Hayunwiii yenmp semnedenus Apmenuu
hayhayk1972@mail.ru

B BererannoHHBIX OIBITaX C 03UMOH mmeHuneil u samerem 3a 2020-2022 rr. BHISABICHBI
OHMOJIOTHYECKHH BBHIHOC U KO3((HUIUEHTH UCIONB30BaHUS a30Ta, hocdopa u Kanus pacTCHUSIMH
n3 nouss! (KUII) n u3 ynoopennii (KUY). Ycranosneno, uro ouonorunyeckuid BeiHoc NPK coc-
TaBisier okoso 30% W3 NMPUMEHEHHBIX JI03 OPraHOMUHEPAIBHBIX yIOOpEHHH, a CTeNeHb UX HC-
MOJIb30BaHHs PACTCHUSAMH W3 TOYBBI ObLIO OOJbIlle, YeM W3 ynoOpeHuil. bamaHcoBeie K03(-
¢unuentsl ucnonszoBanuss NPK n3 ynoOpenumit sxBuBaneHTHO ObutM HIbke oT 100%, uto
MOATBEPKAAET H30BITOYHOCTH /103 YIOOPEHH.

O3uMas nueHuYa AUMeHb — OP2AHOMUHEPATbHbIE YOOOPEHUs — OUOTOSUYECKUT BLIHOC
NPK — koaghpuyuenmer ucnonvsosanus (KUII) u (KUY) pacmenuamu

UpLwlwgwl gnptUuh b qupnt yegbwnmwghnl thnpabpnud 2020-2022 ee. hwpdwpydt) Gu
wqgnuh, $nudnph L Ywihnwh YEUluwpwlwywl onwnpndp W pniyubph Ynndhg npwug og-
wnwgnpddwl gnpéwyhgutpp hnnhg (309) L wwpwpwwujniebphg (MO9): Pwgwhwjwnyt| £, np
ubllnwwwpnptph YELuwpwlwywl onwpdwl swihbGpp Ywgunwd U Yhpwnjwéd opgulwhwu-
pwjhu wwpwpnwuniptph swihwpwlwlubph unin 30%-p, huy hnnhg npwug ognwgnpduwl
wuwnhdwlup pnyubph Ynndhg wybih pwpénp £ bGnk, pwl wwpwpunwujnietphg: NPK-h ogunw-
gnpéUywl pwiwluwjht ghpéwyhgubpp wwpwpuwljniebphg hwdwpdbpnptl guwép Bu Gk
100%-hg, hugp yywynid £ ywpwpwnwUjnipbph swhwpwlwyutph wytigniyh dwuhl:

Whwlwgwl gnp&l nt qunph — opqulwhwlpuwyhl wwnwnpunwlyniebn
NPK-h YGLhuwpwlwlywl ownwnnid — pnyubnh Ynnuhg ogquiwgnnddwl
Qnnpowlhgltn (309) L (MOQ)

In the vegetation experiments of winter wheat and barley during 2020-2022 the biological
removal of nitrogen, phosphorus and potassium and the coefficients of their utilization by the
plants from the soil (SUC) and from fertilizers (FUC) have been calculated. It has been found out
that the quantities of biological removal of nutrient elements made 30% of the doses of organic-
mineral fertilizers applied, and the degree of their utilization by the plants was higher than from
fertilizers. The balance indices of the utilization of NPK were respectively lower than 100 %,
which indicates the surplus of fertilizer doses.

Winter wheat and barley — organic-mineral fertilizers — biological removal of NPK —
utilization coefficients by the plants (SUC) and (FUC)
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BUOJIOTMYECKUI BEIHOC ¥ KODOOUIMEHTHI KCIIOJIb30BAHUSA OCHOBHBIX DJIEMEHTOB [TUTAHUSA U3 TIOUBBI U...

W3 BO3menbIBaeMbIX YEIOBEKOM (DHTOIEHO30B EXETOAHO YAAIAeTCS 3HA4H-
TEJIbHOE KOJHMYECTBO NMUTATEIBHBIX BEIIECTB, KOTOPOE B 00A3aTEIHHOM IOPSIKE He-
00X0IMMO KOMIIEHCHPOBAaTh, HHAYE IJIOAOPOHE MOUYBBI U yPOXKAHHOCTH KyJIbTYp PE3KO
ymamyT, 9TO B AajbHEHIIEM HOTpeOyeT MHOTO BPEMEHH M PECypcoB Ui MX BOCCTa-
HOBJIEHUs. BprsiBieHHE KO3()(PUIIMEHTOB HCIOIB30BAaHMS OCHOBHBIX NMUTATEIBHBIX BE-
mecTB pactenusiMu u3 noussl (KUIT) u ynoopennii (KI1Y) ocHOBBIBaeTCsl Ha BBISIBICHUN
OMOJIOrMYecKOro BbIHOCA a30Ta, (ochopa U Kaius, MPU4EM H3yYeHUE ITUX BOIPOCOB B
TMIOJIEBBIX M BEreTalMOHHBIX OIBITaX, KaK OMOJIOTMYECKHE METOAbI UCCIIEJOBaHNS, B3au-
MOCBSI3aHbI U JONOJHSIOT ApyT Apyry. Kpome Toro, pesynbTaTsl BEreTallMOHHBIX OIIbI-
TOB IICHHBI C TOH MO3WIMHM, YTO BIMSHHE CIy4aiiHbIX (pakTOPOB Ha POCT U pa3BHTHE
pacTeHuil 3HAYNTEIBHO OTPAaHUICHBI M CPABHUTEIHHO 3AIIUIICHBI.

B moneBBIX OMBITaX C O3MMOM M SAPOBOI MIICHWIEH NPUMEHEHHE a30THBIX
ynoOpeHnii 1 MUHAMH3aNUs. OCHOBHOM 00pabOTKH MOYBHI CIIOCOOCTBYIOT TOBBIIICHHIO
ypoKasi, COAEpXKaHUIO Oellka 1 KICHKOBHHBI, YJIyUIICHHIO XI1€00TIEKapHBIX CBOWCTB 3€p-
Ha, a TAaKK€ YBEJMYEHMIO BbIHOCA MakpoajeMeHTOB [15,19,21]. B coBpeMeHHBIX TeX-
HOJIOTHSIX BO3ZENIBIBAHUS TOJIEBBIX KYJIbTYp NPUMEHEHHE OHOTyMyca MONYydYWIO IIH-
pOKOe paclpoCTpaHEHHE, YTO CBA3aHO C Ba)KHOW SKOJIOTMUECKOW NpobsieMod — yTH-
JIM3alUel OTXO0J0B KUBOTHOBOACTBa. [Ipu mo3ax B 3, 5, 7 T/ra GMorymyc yBeJMuMBaeT
HE TOJIbKO YpOXXaWHOCTh KapTodens W 03MMOM MIISHUIBI, HO M YJIy4IaeT UX KadecT-
BeHHbIe noka3atenu [9, 20]. IIpoBenéHHbIe HCCIEN0BaHUS B Pa3HBIX PerMoOHaX ApMEHHU
MOKa3aly, YTO B 3€pHE O3MMOM MIIEHHUIBI OOIIUI a30T BapbUpyeT B mpeaenax ot 2,12
1o 3,14; P,0Os - 0,60 - 1,35; K0 - 1,12-1,33%, a B costome coorBeTcTBeHHO - 0,34 - 0,66;
0,12 -0,25u 0,82 - 1,33% [5,17].

B BererannoHHBIX OMBITaX ¢ TOMAaTOM M IEPLEM OpraHHYecKHe (HaBO3, TPaHy-
JUPOBAHHBIA MITHYHN TMOMET, OMorymyc, komnocT- bafikan M) u MuHepanpHBIE ym00-
peHUs B 9KBUBAJICHTHBIX J103aX [TOKA3aIM IPHUMEPHO OJUHAKOBYIO 3()(eKTHBHOCTH. bro-
JIOTHYECKUI BBIHOC a30Ta M KaJus MPEBOCXOAMIT NPUMEHEHHBIE T03bI yN0OpeHuil, a mo
P.Os coxpanminocs paBHOBecue [3, 4].

Vcnonp30BaHue NHUTATEIBHBIX 3JIEMEHTOB PACTCHUSIMHU U3 MTOYBHI U yIOOpEeHUH -
OCHOBHOHM MHJIMKATOp IS YTOYHEHHUS MX KPYroBOpOTa B CHCTEME I0YBa — PAacTEHHUE -
ynoopenue. B TpuanatuneTHux ombiTax JoaronpyaHOW arpOXMMUYECKOW CTaHIUH
03MMasl MIIeHUIA, POXb, KapTo(elb, OBEC B CEBOOOOPOTE HCIIOJIL30BAIH U3 HaBo3a 26%
azora, 27% P20s u 57% K20, a n3 muHepanbHbIX yao0peHuit coorBerctBeHHo 51,32 n
67% [7]. Ilpubnm3ntensHo Takue ke naHHble 1o KIY mosrydeHs! Ha JerKOCYTIIMHUCTBIX
mouBax benopyccun, a KUII cocraBumu: azot - 13,4; P,Os - 7,6-9,3; K0 - 15,3 - 20,8%
[6]. Pesynbratel 11,5 ThIC. moJsieBbIX ONBITOB Moka3ain, 4To KW nurarenbHbIX BELECTB
13 MHUHEPAIBbHBIX M OPraHWYECKHX yJOOpEeHWil O4eHb HHM3KH, MPUYEM NPOMAIIHBIMHA U
TEXHUYECKUMHU KyJIbTYpaMu ObLTO Oolbime, ueM 3epHOBBIME [16]. [lo mpyrum maHHBIM
KU a3zora ynobOpenuii pacTeHHAMH B cpegHeM cocTaBisieT 42 % ¢ GonbmmMu Kojeba-
uusiMu ot 12 10 70 % [13].

Hccnenosanus ¢ N mokasanu, 4To Ko3(Q(QUIMEHT MCHOJL30BAHMS a30THBIX
yI00peHU pacTeHUsMH B TOJ] BHECEHUSI cOCTaBiseT 35-54 %, a Ha BTOpOH M TpeTuit
TOABI PEe3KO TajgaeT, NpUUéM yHOOpEeHHS CYIIECTBEHHO YBEIWYHMBAIOT IIOTJIONICHHE
MUTATEbHBIX dJIeMeHTOB camoii noussl [8, 10, 12]. CreneHb yCBOGHHs MHTATENbHBIX
9JIEMEHTOB PACTEHMSIMU MIICHUIBI M SIMEHS B OOTApPHBIX YCIOBHSIX CHIIBHO 3aBHUCHUT OT
BJIYXKHOCTH ITOYBBI. B BIa)KHBIE TO/IbI PACTEHHS UCIIOIBL30BAIN U3 MOYBHI 51-52 % azora,
24-29 % P,0s u 5,7 % K0, a B cyxue rousr 24,3; 12,2 u 2,2 % COOTBETCTBEHHO.
AHanoru4ssle JJaHHbIE M3 yJ00peHuit B 2-3 pa3a Obu1o mense [22]. ITo cpaBHeHuto ¢
MOJIEBBIMU OMNBITAMU B JIM3UMETPHUUECKUX M BETETALMOHHBIX OMBITAX PE3yJbTAaThl MO
KHUIT u KIIY HeckoIbKO 3aBBIINIEHBI, YTO CBSI3aHO C OXBAaTOM KOpPHEBOW CHCTEMOMU
pacTeHuil BceM 00beMOM MOYBHI, HM3-33 YETO PACTEHHMS HOTJIONMIAIOT TUTATEIbHBIC Bellle-
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CTBa U3 MOYBBI U yJOOpPEHNUIT MOYTH MOpOBHY [14].

Llens HamMX MCCIENOBAaHMH - BBISBUTH OMOJIOIMYECKUH BBIHOC OCHOBHBIX 3J€-
MEHTOB IHTaHUS O3UMOIl MIICHUIEW M SYMEHEM M Ha €ro OCHOBE pacCUMTaTh KOd(d-
(ULIMEHTH! UCIIOIb30BaHUSI PACTEHUSMH M3 MOYBBI U OPraHOMUHEPAIBHBIX YI0OpEHHH.
ITomy4yeHHbIe pe3yabTaThl MOKHO CPABHUTH C PE3yJIbTaTaMU IOJIEBBIX ONBITOB, YTO JACT
BO3MOXKHOCTh C TEOPETHYECKHMX M TNPAKTHUECKUX IMO3HIMH OICHUTH CTETEHb TpPaHC-
(opMaru NUTaTENbHBIX BELMIECTB ITOYBBI M yAOOPEHUI.

Mamepuanbl u memoobl. BereraimoHHble ONBITHI 3amoxeHsl B 2020-2022 rr. Ha
coprax o3umoil mmenunsl "Haupu 68" um o3zumoro sumeHs "Apa" B BEreTallMOHHOM JOMHKE
cemenoBozcTBo HII 3emnenenus. OmBITH 3a0KEHBI B TPUHAALIATHIMTPOBBIX INIACTMACCOBBIX
cocymax B 4-eX KpaTHOW MOBTOPHOCTH (KakAas MOBTOPHOCTb - OAMH COCYH C BecoM Oypoit
oporaeMo - JyroBoi moussl — 13 kr). CxeMbl ONBITOB MPUBEJCHBI B TAONUIaX, TA€ COXPAHEHBI
MPUHIUNGl SJUHCTBEHHOTO pa3lHuMsi M CpaBHEHHS Mexny Bapuantamu. Cocynsl ObUIH
PpacrooXeHsl Ha CTeulaxkax BeIcoToH B 70 cM oT 3emun. [loceB ceMsH B cocynaXx COOTBETCTBOBAI
MOJICBEIM HOPMaM M COCTaBIsUT 1o 25 mt/cocyn. Kaxaplid cocyn 3a Bereranmto moryurn 40-44 1
MUTHEBOH BOIBI. [0 MPHHATOW METOIMKE B BEreTAllMOHHBIX OMBITaX C 3€PHOBBIMH KYJIBTYpaMu
J103BI MATATENBHBIX 31eMeHTOB coctaBiisiioT: N - 0,05 - 0,15; P2Os - 0,05 - 0,15 u K20 - 0,05 - 2,0
r/kr mouBsl [1, 18], uyTo B Hammx ombITax coctaBwin cooTBercTBeHHO 0,15; 0,10 m 0,12 r/kr
MOYBBL

Doctop - kanuitasie ynooperus u 40% a30THBIX BHIHOCHIH B ITOYBY €XKETOJHO OCEHBIO
(20 - 25 oxtsi6pst) Ha rTyOuHy 7-8 oM, a 60 % a30Ta IPUMEHSITICH BECHOI B BHIE MOAKOPMKH B 1-
oif m 3-eii nekamax ampens. [loceB mpomsBoammu 27-28 okTs0pa. YOopka ypoxkas ¢ COIOMOH U
KOPHEBOM Maccoil mpoOBOJIMIACH B MEPBOM JIeKajie MIOJII U YUYUTHIBAJIOCh BECOBBIM METOIOM. M3
MHHEpaJIbHBIX YIO0OPEHUH OBUTH HCITOJIb30BaHBl aMMOHHIHAS CEIUTPA, IPaHYJINPOBAaHHBIN CyIep-
dochar (P20s - 19,5 %) u xaymitaas cous (K20 — 60 %), U3 opraHM4ecKux — MOTynepenpeBIInii
HaBo3 KPC (N - 0,43; P20s - 0,23 u K20 - 0,55 % - nossr mo asoty) u 6uorymyc (N - 1,8 - 2,0;
(cpenn.1,9 %), P20s - 0,85 — 2,0 (cpenn. -1,42 %) u K20 - 0,51-0,73 (cpenn. — 0,62 %) - no3sl 110
azory).

JlaGoparopHble aHaMM3BI MOYB M PACTUTENBHBIX OOpa3lOB MPOBOAWINCH MO 0OIIe-
MIPHUHATEIM MeTozaM [2, 18].

MexaHMYEeCKHI COCTaB TOYBBI ONPENENUICS KIACCHIECKHM IHIETOYHBIM METOJOM U
ouenuBaiics no rpagaiuy H.A. KaumHckoro, rurpockonuueckas Bjiara — BECOBBIM MeTojoM, pH
BOJTHOM BBITSDKKH - TOTEHIIMOMETpOM, rymyc - o M.B.Tropuny, obmmii azot - mo Ksenpaamto,
noziBIKHBIE hopMbl azota - o W.B. Tropuny, 1 M.M. KoHoHoBoi1, a pocdop u kanwmii - no Meroxy
MaunryHa. B BO3ayniHO-CyXMX pacTHTENBHBIX 00pasiax conepxanue oomero azora, P20s u K20
OTIPEIENSITNCE METOJOM MOKporo aHanu3a 1o K.I'ma30ypry, mocie 4ero a3or onpenesnsiim MeTo1oM
MUKpoKbenbaas, P20s - ¢oroamexrpokontopumerpom, KoO - miamenHbM ¢dotomerpom. Crartuc-
THUYecKast 00paboTKa JaHHBIX ypOoKas TPOBOIMIACE METOJIOM JHCIIEPCHOHHOTO aHam3a [11].

Koaddummentsr ucnonszopanus NPK mmenuneil n sumMeHeM paccuuTaHbl Ha 0aze OMO-
norudeckoro BeiHOca NPK U3 mMOuBBI B KOHTPOJBHBIX BapHaHTaX M Pa3sHOCTHBIM METOZIOM W3
ynobpenwuii [20] -mo cnemyronmM GopMyaam:

Kn= 100x Bk (1),rme

Ik

Kn - k03¢ duueHT ncrnoap30BaHuS yooOpsIeMoi KyIbTypoi MHUTaTENbHBIX BEIIECTB U3
MOYBBHI, %,

Bk - 6ronorudeckuit BEIHOC MUTATETHHBIX BEIIECTB B KOHTPOIGHOM BapHaHTe, I/COCYI,

Ik - comepxaHue MOJBIKHBIX IIUTATENBHBIX BENIECTB B ITOYBE, I/COCYI,

Kp= By-Bo x 100 (2), rme

H

Kp - pasnoctHoii ko3 dunment, %,

By - Ouonoruveckuii BEIHOC 31€MEHTa B yJOOPEHHOM BapHaHTe, I/COCY],

B, -Ouonoruyeckuit BHIHOC SJIEMEHTa B KOHTPOJILHOM BapHaHTe, I/COCY],

H - HOpMa (032) ynoOpeHus B yI0OpEHHOM BapHaHTe, T/COCY/, A.B.

BanaHcoBbIil KO3(G(UIMEHT HCIIONB30BAHHUS MHUTATENBHBIX JJIEMEHTOB U3 YI0OpeHHi H
MOYBBI OIPEJIEIAIOT 110 hopmyie:

Ke = By x 100 (3), rme

H
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BUOJIOTMYECKUI BEIHOC Y KODOPULIMEHTHI KCIIOJIb30BAHU S OCHOBHBIX DJIEMEHTOB [TUTAHUSA U3 TIOUBBHI U...

Ks - GanmaHCcoBBIi K03QdUIMEHT HCToNIB30BaHu, Yo
By - Ononormueckuii BBIHOC 3JIEMEHTa B YIOOPEHHOM BapHaHTe, I/COCy,
H - HOpM™a (103a) ynoOperust B y1oOpeHHOM BapuaHTe, I/cocy, 1.B.

Pesynomamot u odcyncoenue. HayuHplil LEHTp 3€MIICHENNS U €r0 3€MEJbHbIC
YTOABSI PACIIONIOKEHBI MOYTH B LEHTpe ApapaTcKoi paBHHHBL, I7Ieé CyMMa aKTUBHBIX
temnepatyp (Beime 10°C) 3a rog noxozut go 4000-4300°C (cpennss + 10,6°C), sumoii
abCONIFOTHO MHHMUMAJIbHAsT TEMITepaTypa B OTACIbHBIC TOIBI qoxoauT 10 (-30), (-35°0),
kommgecTBo ocankoB - 200-260 MM, koadduuuent BuaxkHocTH 1o Illammko cocraBmser
0,20- 0,25 [23].

ITouBa /I BereTalMOHHBIX OIBITOB OBLIA B3ATa C MaXOTHOTO CNOS (TOPU30HT A
0-30 cM) MOJIECBBIX OMBITHBIX YYaCTKOB. MeXaHUYECKUI COCTaB 3TOr0 FOPU30HTA OICHH-
BaeTCs Kak cpefHecyruHuctas (pus. riamHa cocraBiser 35,09 %, rurpockomnuyeckas
Biara - 4,5 %, pH -7,9 %; conepxanue rymyca (1,85 %) u obutero azora (0,20 %) —
HHU3KOE, YTO 00YCJIOBJIEHO WHTEHCUBHOW MUHEpaIu3alieil OpraHuuecKix BEIIECTB MPH
BBICOKOW TeMIepaType MOYBHI B BEreTallMOHHEIN meproA. [loaBmxkHBIE GOPMBI OCHOB-
HBIX TUTATEIFHBIX BEIIECTB MO0 COOTBETCTBYIOIINM MeToAuKaM (a3oT no Tropuny u Ko-
HOHOBOH, P2O5 1 K70 mo Mauurnny) umerot cpennee conepxanue (N - 4,5; P2Os- 2,6 u
K20 — 36 mr Ha 100r mouBsl), uto B Macce 13 kr mouBsl cocTaBisioT: N - 0,585; P,Os -
0,338 u K;O - 6,36 1/ cocyn. Ha ocHOBaHWMHM STHX NaHHBIX OBUIM pacCYUTaHBI KO3(-
¢urmentsl ucnoip3oanus NPK mimeHuiield U SYMEHEM W3 MOYBHI B HEYIAOOPCHHBIX
BapUaHTaX.

Puc. 1. BereTaiiioHHBIC OIBITHI

VYporkaii 3epHa U BereraTuBHas Macca IIEHHIbI U SUMEHS 33 SKCIEPUMEHTAalb-
HBIE TOJIbl BAPbUPOBAIM B HeOONbIIMX npenenax (Tabu.l). M3 Tadbn. 1 BugHO, 4TO Ccpen-
HUI ypokail 3epHa MIIEHMIBI W SYMEHs 3a TPU ToJla B KOHTPOJBbHBIX BapUaHTax
cocraBua 9,3 u 9,0 r/cocyn, a B yIoOpeHHBIX BapHaHTaX y MIICHUIBI STOT ITOKa3aTelb
BappHpoBai B mpenenax ot 14,4 (HaBo3) 1m0l16,8 r/cocoym (NiosP13Kise), y samens
pe3ynbrathl Obutn MeHblne Ha 30-31% (11,0-12,4 r/cocym). Heobxoaumo Taxxe OT-
METHTB, YTO BO BCE TOJABI M B CPEJHEM 3a TPHU TOJa ypokail 3epHa B yJOOpEHHBIX Ba-
puaHTax y o0erX KyJNbTyp IO CpaBHEHHIO ¢ 0e3yTOOpPEeHHOM BapHaHTOM OBLT JOCTO-
BepHbIM (HCPgs, T). Macca coioMbl B KOHTPOJIBHBIX BapHaHTaX IIIEHUIBI U SYMEHS
Obuta moutH oamHakoBa — 17,8 m 18,2 r/cocyn, a B ynoOpeHHBIX BapuaHTax KapTHHA
ObuIa WMHAs, T.C. y IIICHHUIIBI OHA MPEBOCXOAMIA MACChl CONIOMBI stuMeHs Ha 31-40 %.
UYro kacaeTcss KOPHEBOW Macchl, TO 3/ieCh HabroaeTcsi oOpaTHas KapTHHA, T.€. BO BCE
rofibl y s’YMEHsI OHa Oblia OOJIbIIE TI0 CPABHEHHIO C IIICHUIIEH, YTO MOXKET OBbITh CBSI-
3aHO C BUJIOBBIMHU OCOOCHHOCTSIMH.

KauecTBeHHbIE NOKa3aTeNH 3epHa MIICHUIBI U SIYMEHS 3a TOJbl TIPOBEICHHS HC-
ClIeIOBaHUI OBUIM JIOCTaTOYHO cTaOMiIbHEIMU. B cpeanem 3a Tpu roxa (tabm.2) mo Ba-
puanTam ormbita nmeHuisl Bec 1000 3épen kosebancs B npeaenax ot 39,5(KOHTPOIb) 10
47,9 r (N195P13K156) Harypanbhblii Bec — 726,1-744.,5, coipoit nporenn — 11,9-14,6 %,
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KielikoBuHa -23,2-27,9 %, crexnoBuaHocth — 65,1-75,5 %, y stumens Bec 1000 3epeH B
BapuaHTe KOHTPOJIb cocTaBmi 39,7T., HaTypaibHbIi Bec 742,3 T/ 1 ChIpOW NpPOTEHH —
10,5%. Bo Bcex ymoOpeHHBIX BapHaHTaX 3TH MOKA3aTEIH NPEBOCXOAWIM KOHTPOJIb.
OpHako, HEOOXOAUMO OTMETUTh, 4TO OMOrymyc U NigsP13Kise M0 cpaBHEHHIO ¢ Ha-
Bo3oM M N1,95K1 56 IMen Goiee OmaronpusTHOE NeHCTBHE HAa KadeCTBEHHBIE MOKAa3aTeIH
TIIICHUIIBI ¥ STYMEHS, YTO Ha HAIl B3I OOBACHACTCS BRICOKOYCBOSIEMOCTBIO IMUTATEIh-
HBIX 3JIEMEHTOB OHoryMmyca u 0oJiee CHIIBHBIM CHHEPTU3MOM KaJIisl ¢ a30TOM.

Tabauua 1. Bousane opraHoMIHEpaIbHBIX yIOOPEHUH HA ypoxKal U BETETaTUBHYIO
Maccy 03MMOMH MIIEHHUIBI ¥ SIYMEHSI, T/COCy]] Ha BO3. CyXOl Bec

lepno Convoma Kopuesas wacca
. =1 - T a1 T T 3 {
Hapssarmu oosaron o < < _: o < o :' o . :—
b4 & 43 2 b1 = & 2 E a & 2
~ s - E & i b z ) ~ -~ =
£ 4 -4
’ v 7
1 bey yaodpomil 1 10.8 99 23 139 | 213 182 178 85 6.6 95 52
L 4 4 ) 4 : : 4 " " " . 4 !
IN PR st ioocs 17.5 (LN 16,8 Il HX 276 | 22 LS 147 (AN 163 154
1 1 v . . . N . v . . .
3N P 159 139 15.1 150 320 266 ‘ 24 203 98 100 120 106
‘ ) ' . . . 4 ‘ . . . . |
$ Nywk) » 169 13.2 16,1 154 338 270 | 302 30,2 104 IR 150 122
. ' ' . . . ' ‘ + . . . {
S boryvunve-XT ooy | 164 134 15.6 15,1 2.0 264 | X 294 X a4 193 132
‘ ' ' . . . 4 ' ‘ . . . 4
6 Hamos <390 rigocya 154 13.0 148 144 0.6 248 ‘ 285 280 35 99 173 ne
‘ + + . . . 4 + + . . . {
Sx, % 196 | 427 224 5,63 |
HCP, 1 10 X2 ! 1.58 | 1,00 ! 2.52 Lo~_1 ! | ST NN 5T Ll | | !
1 b¢r vaodpeomni S0 126 9.5 9.0 176 156 ‘ IS4 152 132 123 1.5 1.7
(xowrpam) } ! } | =i | ! | ! ! } ! |
2N PR oy K2 150 125 e 2.1 24 | 228 25 152 169 153 163
2ry + 1 —4 e ) FNA . + + : | B
3. NywPy A 147 10.% o 209 20 ‘ 214 215 135 48 143 142
N ' ' . — .- ==t - + . + 1
4. Nk s LR 144 122 e 20 206 | 222 219 143 153 165 154
. . . - . - . . . . + +
S hasor ywune-X7 17000y A LR 16,3 124 124 23.0 233 226 230 145 167 17.5 163
’ ’ v . . - ' ' ’ . . . 1
& Hamoy <390 ricocya 73 142 1.8 (N 209 <18 | 220 215 [EAY 46 150 4.5
. ' . . . . ‘ . . . . . |
S, 23 397 2,35 214 |
HC P, t 048 | 164 08 0.76 =

Tadanua 2. BnusHue opraHOMHUHEPaJbHBIX yIO0OPEHHUH Ha KaUueCTBEHHBIE TOKAa3aTeNn
3epHa MIIeHHIIBI ¥ stuMeHst (cpenHee 3a 2020-2022 rr.)

ITmenuna Slumenp

[ N ° 5 ~ IS

g | E £ 3 g £ = z

g. 2 5] < o) Q =2 o

8 z 5 g z 153 ZE 5

BapuaHTsI O1bITOB @ 2 soE 2. = = o 3 2= 2o

= S8 %= E'S 2 ER) =) g9 S

g | 7 g | g s |8 S8 |z

Q 2 _% g 1&’ Q % %

2 5} = 5 Q 3]
1.bes yaoGpernii 395 | 7260 | 119 | 232 | 651 | 397 | 7423 105
(KOHTpOJIB)
2.N1,05P13K156-/cocyn 47,9 7445 14,6 27,9 75,5 43,1 765,0 12,0
3. N1gsP13 45,6 732,5 12,7 23,7 71,2 375 746,2 11,2
4. N19s5K1,56 45,8 7412 13,4 24,2 72,3 39,7 750,2 11,6
5.buorymyc-87 r/cocyn 47,6 7429 14,5 26,8 75,1 40,3 756,8 12,1
6.HaBo3 -390 r/cocyn 46,7 7424 12,8 26,2 71,5 39.3 7479 11,3

B Ttabn. 3 nmpuBeneHs! JaHHBIE TIO COAEPKAHUIO(YUCIIUTEND) U BEIHOCY (3HAMEHA -
TeJb) MUTATENbHBIX YIEMEHTOB B OMOMAcce MIIEHUIBI U TAMEHs BO BpeMs yOOpKH ypo-
xast pacteHnid. CozmepikaHue OOIIEro a3oTa B 3epHE MIICHUIBI KOIeOIeTcs B Mpenenax
oT 1,90 (KOHTpOJ‘IB) pi e} 2,34 % (N1,95P1,3K1,55), P205 - 0,81-0,85 % u Kzo - 0,65-0,68 %,

22



BAOJIOTMUYECKUY BBIHOC M KOD®PUIIMEHTHI UCTIOJIb30BAHUS OCHOBHBIX DJIEMEHTOB IIUTAHUS W3 TIOYBBI 1.

B conome: N — 0,62-0,66; P.Os — 0,24-0,28 u KoO — 1,09-1,16 %, B kOopHEBOW Macce
cootBercTBeHHO — 1,48-1,56; 0,32-0,38; 0,43-0,51 %. AHanoruyHble JaHHBIE HMEIOT
MecTo 1 y suMmens. Conepxkanue 00IIero a3oTa B 3epHE PaCTECHUA COMMOCTABUMO C COJIeP-
JKAQHHUEM CBIPOTO MpoTerHa. Hanbonbimii BEIHOC a30Ta U Gocdopa Mpou3BOIUTCS 3ep-
HOM W3y4eHHBIX pacTeHnid, a KoO — comomoii. 1o BeIHOCY a30Ta KOpHEBas Macca 3aHU-
MaeT BTOPOE MECTO, MOCJIE YpOoKast 3epHa.

Ha ocHoBaHWM maHHBIX 3HaMeHaTeJel Talxa. 3 BbIBeIEHB! OMOJIOTHYSCKUH (CyM-
MapHbIil) BBIHOC MUTATEIBbHBIX JJIEMEHTOB M COOTBETCTBYIOIIHE KO3(dHUIMEHThI HC-
monp3oBanns u3 mouBel (KUII) u ymobpennit (KNY) nccrexyeMbIMU pacTeHUSIMH, a
TaKke OamaHcoBble MX Kod(hduuueHTs! (tadn. 4). M3 srol Tabnuipl BUAHO, YTO OHO-
JIOTHYECKU# BBIHOC a30Ta y MIICHHUIIBI 10 BAPUAHTAM OIBITA BAPhUPYET B MpEEiax OT
0,41 (xouTpois) 10 0,82 r/cocym (N1,95P13K1s6), P20s — 0,15-0,29 %; K,O — 0,29-0,55
r/cocy/. AJIOTHUECKUE JaHHBIC B OMBITE C SYMEHEM COOTBETCTBEHHO coctaBmiu - 0,45 -
0,64; 0,15-0,22 u 0,32-0,45 r/cocya. JlaHHbIC OMOIIOTHYECKOTO BHIHOCA HATJIAIHO MOKA-
3BIBAKOT, YTO HpI/IMeHéHHI)Ie J03bI ITUTATCIIBHBIX 3JICMCHTOB B MI/IHepaJ'H)HI)IX nu OpFaHI/I-
yeckux ynoopenusx (kpome KO B 6uorymyce) B 3 pasza mpeBOCXOISAT pa3Mephl BHIHOCA,
4TO 00YCIOBJICHO MPUHIIUIIOM METOAUKH, T.€. ISl 3€PHOBBIX KYJIBTYpP B HAIUX OIMBITAX
HCIOJIb30BATIUCH TOCTaTOYHO BhIcOkHe J03bI (N - 0,15; P20s - 0,10; un K20 - 0,12 r/kr
no4Bbl). 3a 3 Toa IKCMEPUMEHTA OCTATOYHBIC KOJIMYECTBA MUTATEIBHBIX JIEMEHTOB B
ONpeeIEHHON CTENeHU MPOSBUIIN TAKXKE IMOCIEACHCTBAE HA POCT, pa3BUTHE U OHO-
Macchl PaCTCHHH.

Ta6mmma 3. Coneprxanue a3ota, hocdopa u Kamusi B OHOMACCE MIICHUIIBI U TIYMEHS U
HUX BBIHOC B 3aBUCHUMOCTH OT HpI/IMeHéHHLIX OKBUBAJICHTHBIX 103 OPraHOMHHEPAJIbHBIX
ynoopenuit (cpeanee 3a 2020-2022 rr.)

0,
é s Bipmism Copnepxkanue, % / BBIHOC, I/cocy ]l
Z & OMNBITOB 3epHo Cojioma KopHeBasi macca

N | P,Os | K5O N |P,Os | K;O| N | P,0Os| K,O

1.be3 yo0peHuii 1.90 0.81 0.65 0.62 024 1.09 1.48 033 0.43

(KOHTpOJIb) 0.18 0.08 0.06 0.11 0,04 0.19 0.12 0,03 0,04
2.N19sP13K s6- 234 | 085 | 068 [ 063 | 028 | LIS | 153 [ 038 0.51

< r/cocyn 038 0,14 0.11 0,20 0,09 0.36 0,24 0,06 0,08
g 3. NiosPis 203 | 086 | 066 [ 066 [ 026 | LI12 | 156 | 036 044
z 030 | 0,13 | 010 | 0,19 | 008 | 033 | 017 | 0,04 0,05
g 4N 195K 56 214 [ 080 | 069 [ 064 [ 024 | L16 | L54 | 032 | 049
= 033 | 0,12 | 011 | 0,19 | 0,07 | 035 | 0,19 | 0,04 0,06
5.buorymyc-87 232 | 082 | 067 [ 062 | 027 | L16 | L54 | 037 048

r/cocyt 035 | 012 | 010 | 018 | 0.08 | 034 | 020 | 0.05 0,06
6.HaBo3-390 2.05 0.82 0.67 0.64 0.26 114 154 0.36 0.47

r/cocyn 0,30 0,12 0,10 0,18 0,07 0.32 0.18 0,04 0,06

1.be3 ynoGpenmii 168 | 083 | 069 | 059 [ 022 | LI | 146 | 035 045

(KOHTPOIIb) 0,15 | 0,07 | 006 | 011 | 004 | 020 | 0,19 | 0,04 0,06

2.Ny9sP13K ) s6- 192 | 086 | 072 | 061 | 024 | LI8 | 155 [ 041 0.54

r/cocy 023 | 0,10 | 0,09 | 0,14 | 005 | 027 | 026 | 0,07 0,09

é 3. NygsPis 1.79 0.85 0.73 0.63 0.23 117 1.58 0.40 0.48
) 020 | 0,09 | 008 | 0,13 | 005 | 025 | 022 | 0,06 0,07
& 4. N, p5K 5 186 | 082 | 074 | 062 | 021 | L17 | 149 | 036 | 033
K 0,22 0,10 0.09 0,14 0,05 0.26 0.23 0,06 0,08
5.buorymyc- 87 | 194 | 084 | 073 | 0.64 | 023 | L16 | 155 | 037 0.52

r/cocyt 0.24 0,10 0.09 0.15 0,05 0,27 0.25 0,06 0,08

6.Hago3 -390 | 181 | 0.84 | 072 | 0.63 | 023 | L17 | L54 | 038 051

r/cocyn 0.20 0,09 0.08 0,14 0,05 0,25 0,22 0,06 0,07
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Tadanua 4. Bronornyeckuii BBIHOC ¥ KO3 QUIIMEHTHI MCIIOIB30BaHUS a30Ta,
¢docdopa u Kanus U3 NOYBHI U YIOOPEHHId 03MMOH MIIEHUIEH U TYMEHEM

< Banancosble
Buonornueckuii o KO PULHEHTBI
% Bapuants! onsIToB BEIHOC, T/COCYL KA u KAY, % , %
>
™ N P,Os |[K:O | N | P,0Os5|K,0 N P,Os K,0
1.be3 ynobpenwuii (koutpons) |0,41 | 0,15 0,29 |70,1 | 44,4| 4,6 - - -
S 2.Ny,05P13K1 56 -T/cocyn 0,82 | 0,29 [0,55(22,1]108|16,7 | 42,1 22,3 35,3
S| 3. NygsPis 0,66 | 0,25 (0,48 |128 | 7,7 | - 33,8 19,2 -
% 4. Ny oKy s6 0,71 | 0,23 [0,52 |16/4 - 147 | 364 - 33,3
=| 5.Buorymyc - 87 r/cocyn 0,73 | 0,25 [0,50 |20,6 | 81 [40,2 | 44,2 20,2 95,8
6.Hagos - 390 r/cocyn 0,66 | 0,23 [0,/48 |144] 89 |88 | 353 25,6 22,3
1.be3 ynobpenuii (kourpoas) (0,45 | 0,15 0,32 (76,9 | 44,4] 5,0 - - -
ol 2.N19sP1 3Ky s6-T/cocyn 063 | 0,22 [045(92 | 54|83 | 323 16,9 28,8
3| 3. NyosPis 055] 020 [040]51 [ 38 - | 282 | 154 -
E 4. N1gsKis6 059 | 0,21 (043 |72 - |71 ] 303 - 27,6
5.buorymyc - 87 r/cocyn 064 | 021 [0,44 |115| 48 (23,0 | 38,8 16,9 84,3
6.HaBo3 - 390 r/cocyn 0,56 | 0,20 [0,40 | 59 | 56 | 3,7 | 29,9 22,2 18,6

B KOHTpOJBHBIX BapHaHTax KO3((GHUIMEHT WCIIONB30BAHKS PACTCHHUSAMH a30Ta W3
mouBsl (KUIT) cocramiser 70,1 - 76,9; P20s - 44,4 u K70 - 4,6-5,0%, 9T0 B OCHOBHOM
00ycnoBieHO KonmdecTBOM TOABIKHBIX ¢opm NPK B mouse. KUY pacrermsavu
BapbHpPYET B Ipepenax: a3or ot 5,1 no 22,1; P,Os — 3,8 - 10,8; u K»0 - 3,7 - 40,2%, uro
HETIOCPEIICTBEHHO CBSI3aHO C BEIMYMHONW OMOJIOIMYECKOro BBIHOCA JAHHOTO 3JIEMEHTa U
¢ ero no3oif. Yro kacaercsi GamaHCOBBIX KO3()(UIIMEHTOB, TO OYEBHIHO, YTO BO BCEX
yIOOpEHHBIX BapHaHTax MoJy4yeHHble faHHbIe HIbke 100%, a 3TO MOKa3bIBaeT, 4yTo pac-
TEHHMs1 HE MCIIOJIb30BAJIM 3HAYUTEIIFHYIO YaCTh BHOCHUMBIX YAOOPEHHH U OHU OCTAJINCh B
IIOYBe, OKa3bIBast MOCIEACHCTBIE B Mocienyromue roapl. Heo6xommumo Takke OTMETUTD,
4TO TIOJIydeHHbIE BBHICOKHE OanaHcoBble kodpduiuentsl KoO B BapuaHtax OuHorymyca
(95,8% - nmenuna u 84,3% sUMEHB) MPSIMO CBA3AHBI C MEHBIIUM KOJMYECTBOM 3TOTO
anemenTa B HEM (0,62%). OTcroma BRITEKaeT BAKHOE COOOpaXCHHUE O TOM, YTO YeM HH-
X&Ke /1036l y10OpeHHi, TeM BbIlIe OallaHCOBBIM KO3 (GHUINEHT TaHHOTO 3JIEMEHTa U Hao-
60poT.

OO0o0mast pe3yibTaThl HMCCIEIOBAHMH MOXHO 3aKJIIOYNTh, YTO NPUMEHEHHBIC
JI03bI OPraHOMHHEPAIBHBIX YJI00pEeHUH (KpoMe Kayiusi B OHOTyMyce) B BereTallMOHHbIX
OTBITAX C MIICHUICH U STYMEHEM MIPEBOCXOIUIIN OMOJIOTHYECKUI BBIHOC a30Ta, hochopa
W KaJusl B TPHU pa3a, U3-3a 4ero ux Kod(D(UIMEHTHI HCIONB30BAHUS PACTEHUSMH U3
ynoOpeHuit ObUTH HU3KMMH, a U3 TTOYBHI BRICOKMMH. barancossle k03¢ duimenTs! ynoo-
pernit nmonmyumnuck Huxke 100%, KOTOpbIe JOMOJHUTENHHO TMOATBEPXKAAIOT HM30BITOU-
HOCTh IPUMEHEHHBIX 103 TINTATEIbHBIX 3JIEMEHTOB.
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NPUMEHEHHUE 'MIPONIOHUYECKUX CAXKEHIIEB PSAIA
JAEPEBBEB B 'OPOJCKOM O3EJIEHEHUU U ITEPCIIEKTUBBI EI'O
PA3BUTHUSA (HA TIPUMEPE I'OPOJIA EPEBAHA)

AA. XAJIATSAH?, A.A. TPUTOPSIHY 2, M.A. CAAKSITH'?,
X.C. MAWPAIIETSH?, A.O. TAJIEBOCSIH®

! HKO «Osenenenue u oxpana okpyscaiouseti cpedvty npu Mapuu 2. Epesana
2Hayuonanvuwlii azpapublii yuusepcumem Apmenuu
SUncmumym npoérem auopononuxu um. I. C. Jasmana HAH PA
khalatyan.artur@mail.ru

CTaThsl IOCBSIICHA BOIIPOCAM MPHMEHEHHUST MacCOBOTO O3eieHeHus . EpeBaHa psiioM BU-
ZI0OB IEPEBBHEB, BBIPAIICHHBIX TUAPOIMOHHBIM CIIOCOOOM: MOXKEBEIbHUKA BHPIHHCKOTO —
Juniperus virginiana L., Tyn Boctounoii — Biota orientalis (L.) Endl., mnarana BocTo4HOro —
Platanus orientalis L. Ozenenenne npoussoamiocs HKO «O3eneHenne 1 oxpaHa OKpyXaromieit
Cpelbl» B pasiHYHBIX aJIMHHHCTPATHBHBIX paiioHax T. EpeBana. IlpuBomstcst (akThl 0 BHIAX,
KOJIMYECTBE MPIKUBIIUXCS M 3aCOXILIHUX CAXKCHIIEB (TTOKA3aTeNH 3aCOXIINX CAKCHICB COCTABUIIH:
5.1, 2.4 u 2.0 %, coorBeTcTBeHHO). IIpUBOAATCS MpeNIOkKEHUs IO BBIPAIIMBAHUIO JIPEBECHO-
KYCTApHHUKOBBIX PACTEeHHH THUAPOIIOHMYECKMM CIIOCOOOM, PACHIMPEHHIO BHIOBOTO COCTaBa,
BHEPCHHUIO B TOPOJICKOM MHTOMHHKE THAPOIOHHYECKOTO CII0CO0a Pa3MHOXEHHS APEeBECHO-
KYCTapHUKOBBIX PaCTeHHH.

Becnousennasn Kyiemypa — Opeeecuo-KycmapHukoeaﬂ pacmumelbHoCmb — NUMOMHUYbE
xossticmeo — Juniperus virginiana L. — Biota orientalis (L.) Endl. — Platanus orientalis L.

Innwédp udhpwéd B Gpuwuh quugwéwiht Yuwlwswwwwndwlu Jbe hhnpnwnuhy
Gnwuwyny wekgqwsd uh wpp Swnwwinbuwyutph' yhpghjwu ghhne - Juniperus virginiana L.,
wplGywl YEuuwdwnh - Biota orientalis (L.) Endl. W wplbywU ununt - Platanus orientalis L. yh-
pwndwup: Ywlwswwwwnnidu hpwywlwgpt] £ «Ywbwswwwwmnd b 2ngwyw dhpwydwiph wwh-
wwluntpntu» 3NWY-p Gplwlh wnwppbp Juwpswywl 2pgwlltpnud: LepYwjwgywé BU inyjwiutn
wnbuwyh, Juwé W gnpugwéd nuyhubph pwlwyh dwupu (gnpwgwd inuyhubph gnigwuhputnp,
hwlwwwwnwupiwlwpwn, Yuqdt) BU 5.1, 2.4 L 2.0 %): Unwowpynipnibltn U wpynwd hhnpn-
wnuhy Gnwuwyny Sdwntph W pthtph wabgdwu, nGuwywihu Ywquh punjwjudwl, pwnwpwjhu
nuywpwunid dwntph W pthGph pwguwgdwlu hhnpnwnuhy Gnwuwyh UGpnpdwl hwdwn:

Wuhnn Wuwlniyp — Swnwpethuhl pniuvwlwlngzynil, — inblywpwlbuyghl inliinkuncpinil —
Juniperus virginiana L. - Biota orientalis (L.) Endl. — Platanus orientalis L.

The article is devoted to the issues of using a number of hydroponic grown tree species in
the mass gardening of Yerevan: Juniperus virginiana L., Biota orientalis (L.) Endl. and Platanus
orientalis L. The landscaping was carried out by the NPO "Landscaping and Environmental
Protection" in various administrative districts of Yerevan. Data are given about the species, the
number of established and dried seedlings (the indices of dried seedlings were: 5.1, 2.4 and 2.0 %,
respectively). Proposals are given for the cultivation of trees and shrubs by the hydroponic
method, the expansion of the species composition, the introduction of a hydroponic method of
propagation of trees and shrubs in the city nursery.
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TIPUMEHEHME THPOIIOHMYECKUX CAXXEHIIEB PAJIA IEPEBLEB B 'OPOJICKOM O3EJIEHEHMU W ITEPCIIEKTUBBI EI'O...

Soilless culture — tree and shrub vegetation — nursery farming — Juniperus virginiana L. — Biota
orientalis (L.) Endl. — Platanus orientalis L.

Tl'opon EpeBan Ha NpOTsSyKEHUH THICSYENETHI CIABUIICS HE TOJBKO APEBHEHIINMHU
KPETOCTSIMH ¥ POTSHKEHHBIMU aKBEAYKaMHM, HO U O3CJICHUTEIBHBIMU paboTaMu, 0 4eM
CBUZETENBCTBYIOT B TOM YHUCIIE 1a)Ke KIMHOMMCHBIE HCTOYHUKHN YPAPTCKOrO MEPUOJA.

OseneHeHNE — BaKHEHIIas HEOThEMIIEMasl 4acTb IPajocTpouTenscTa. Cucrema
1 HOpPMaTUBBI 03€JICHEHHsI HACEIICHHBIX ITYHKTOB 3aBUCST OT (pU3MKO-reorpadMyecKux u
KJIMMAaTU4eCKUX YCI0oBUil MecTHOCcTH. OCHOBHAs 3a/lauya 03€JICHEHUS F0JKHBIX PallOHOB —
3aIlIMTa YU, IUIOMIAAeH, ABOPOB M 3JaHUH OT Ieperpesa, MbUIBHBIX Oypb, CHIBHOTO
o0y4yeHus, a TaKKe 3alUTa CPe/ibl OT AaHTPOIIOTEHHOTO U TEXHOTEHHOTO 3arpsi3HEHUS U
np. IlnanoBbie paboTel mo o3eneHeHuro EpeBana nHavamuch B 1920-x rr. Cnemyer
OTMETHTB, 4TO dHepreTudeckuii kpm3uc 1990-x IT. mpuBen k 6e3)KalIoCTHOW HE3aKOHHOM
BBIPYOKE 3€JICHBIX HACAXKICHHWH CTOJMIBI. OTO BBI3BAJIO YXYIIICHHE JKOJIOTHYECKON
00CTaHOBKM M MHKPOKJIMMAaTa ropojia. B cBs3u ¢ 3TUM BO3HHKIA HACyIIHas MOTpeO-
HOCTh B M3YYEHHH COCTOSHUS 3€JIEHOTO Koublla EpeBaHa m pa3paboTke myTeil ero Boc-
cranoBienus [1, 3-5].

OmnepaTtuBHOE yIpaBlieHHE O3eI€HEHHWEM ropoaa EpeBaHa B mocienHue necs-
TUIETUS OCYIIECTBIIAJIOCH PA3IMYHBIMH 3aKPBITBIMU aKIIMOHEPHBIMH OOIIEeCTBAMU
(3A0). 1 510 BpeMs o3eleHeHHEe OCYIIECTBIIOCH TOJIBKO CAXKEHIIAMU U IIBETaMH, MPH -
00OpeTeHHBIMH 32 Py0OEIKOM, YTO MPUBEIIO K HOBBILICHHIO PACXO/I0B. 3HAYUTENIbHAS YaCTh
3aKyIUICHHOTO T0CaJ0YHOIr0 MaTepHuaia BBo3wiack u3 Mpana, ['py3un, OGonbinas yactsh
LIBETOYHOM paccajpl UMIIOPTUPOBAjach M3 €BpPONEHCKUX CTpaH. LIBeThl M caKeHLbI
HY>KIAI0TCS B aJJalTal[HIOHHOM IIepHOJe, KPOME TOr0, BMECTE ¢ HUMHU 3aBO3SITCS HOBBIE
0o0Je3HH, 3TUM OOYCIIOBJIEH BBICOKHMH NMPOICHT BHICHIXaHUs. JlaHHAs mpobiema perieHa
MIPaBOBBIM IIyTeM: BhIICYNOMsAHYTble 3AO OblIM pacOpMHUPOBAHBI, CO3/aHA €IUHAS
OpraHu3aIysl, OTBETCTBEHHAs 3a o3eneHeHne EpeBana. B mexabpe 2019 r. mpu Mbapuwm T.
EpeBana Opira oOpa3oBana Hekommepueckas opramsamms (HKO) «Ozenenenue u
OXpaHa OKpyKalolleld Cpedbl», BKIOYAKOLIas HE TOJIbKO TEPPHUTOPHAIBHBIE, HO H
CHEeNMaTU3UPOBAaHHBIE TO/Pa3AeiCHUs, HAIpuMep, TEIUINYHO-NIUTOMHUKOBOE, JaHI-
madTHOW apXUTEKTyphl U AnzaiiHa, MT-MoHuTOpHHra M KapTorpadupoBaHus, arpoHo-
Mudeckoe. BombIIyio ponb B mporpamMmax O3eJICHEHUs WTpaeT TeIUTMYHO-TUTOMHHYEC-
KOE€ YIpaBJIeHHE M BXOAAIIEe B €r0 COCTaB HMHUTOMHHUYECKOE XO3AHCTBO, KOTOpPOE
OCYIIECTBJISICT BhIpallliBaHUE pacTeHHi 1 cHabkaeT o0muny EpeBana.

IIuroMHHMUECKOE XO34WCTBO PacHoOJIOKEHO B aJMUHHUCTpAaTUBHOM paiioHe lllen-
raBuT, Ha rpanune EpeBana m Apaparckoro mapsa. Ero reorpaduueckue nokasarenn
COOTBETCTBYIOT II0Ka3aTeJsIM ApapaTcKod HOJAMHBL. XO34HCTBO pAaclOJIOKEHO Ha
BbicoTe 920-940 M Hag ypOBHEM MODsI, TEIUIMLIBI — Ha BbICOTE 928 M Hall ypOBHEM MOpS,
HAMpaBJIEHUE BETPOB IOr0-3aIaHOE, TOYBbI MNIMHUCTHIE PA3IMYHOM MOIIHOCTU. TeppH-
TOpHs X03s1iicTBa 25 Ta, 0JHAKO COOCTBEHHO MUTOMHUK 3aHUMAET IUTomaab okojo 10 ra.
3/1ech HaXOAATCS TEIIMIBI MUIOMAAb0 okoso 6000 M2, MaTouHble HacakIeHHs, TLIO-
JIOBBI CajJ M JEMOHCTPAIMOHHBIE HacakJeHUs. PabOThl B XO3SHCTBE BEAYTCS OKOJIO
IBYX JIeT. B TMTOMHNKE MMeeTcsl MUTOMHUK-IIKoua ¢ |-V xaTeropusimu.

B xone ozenenenns EpeBana Obitn onpoOOBaHBI COTHH BHAOB PACTCHHH M KyC-
TapHUKOB. YacTh M3 HUX TOKa3ana YAOBICTBOPUTEIBHYIO aaNTaIllMOHHYIO CIOCO0-
HOCTh, MHOTHE aKKJIMMAaTH3WPOBAINCH YACTHYHO, JTUOO HE BBIACP)KATH BIMAHUS pAOa
OTpPHUIATENBHBIX (haKTOpoB M mOruOnm. VccienoBaHUSMH BBISBIICHO, YTO B pa3HOE
BpeMsI IPUMEHSIIOCh OKoslo 250 BHUAOB 1€pPEBbEB M KyCTapHUKOB, U3 KOTOPBIX B Hac-
TOsIILIee BPeMsl B 3CJICHBIX HACKICHHUSIX CTOJHIBI BeTpevatoTes 6oxee 170 [1,3,4].

OueBHIHO, YTO JJIS BBINOJHEHUS ocHOBHOM 3amaun HKO — oGecnieuenus: oOmu-
Hbl EpeBana 3eneHoit Maccoil — He00X0IMMO MapaieIbHO C TPAJUIUOHHBEIMU METOA-
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MU CO3/IaHHsI TUTOMHUKOB BHEJPATH U HOBBIE 3()(hDeKTHBHBIE TEXHOJIOTHHU IPOU3BOJICTBA
Ca)KCHIIEB, MO3BOJIIOIIMX B CXKaThbleé CPOKHM HOJHOCTBIO YIOBJIETBOPHUTH IMOTPEOHOCTH
OOIIMHBI B IOCaJJOYHOM MaTepHale, a TAKKe OCYIECTBISATh ITPOJAKY.

B penienun nanHoi 3amaun OobIIOe 3HAYEHHE UMEET OecrOYBEHHAs KyJIbTypa
pacTeHui, TUIPONOHNKA, MO3BOJIIONIAst B CXKAaTble CPOKM OPTaHM30BATh YCKOPEHHOE
IIPOM3BOJICTBO TIOCAZOYHOTO MaTepualna, 9TO BHECET 3HAYMTENbHBIN BKJIAJ B BOCCTa-
HOBJIGHHE PEIKOJIEChS, CaZlOB U CKBEPOB PECITyOJIMKH, MPEJOTBPATHT UMIIOPT JOPOTO-
CTOSIIIUX CaXEHIIEB. DTUMH BOIIPOCAMH 3aHUMaeTcsi MIHCTUTYT mpoOieM TuIpOIOHNKN
HAH PA, rme mpoBOASTCS HCCIEIOBAaHUS MO Pa3pabOTKE YCKOPEHHOTO THIAPOIIOHU-
YeCKOTro MPOU3BOJICTBA CAXKEHIIEB Psiia IIEHHBIX BUJIOB APEBECHO-KYCTAPHUKOBBIX pacTe-
uwii [7].

C menpl0 JambHEWIIEro MIMPOKOMACIITAOHOTO BHEIPEHUS THUAPONOHUYECKON
KyIbTypHl, rpynna cnenuainuctoB HKO peryssipro nmocemana VHetutyT npodiem ruj-
POTOHHKH. B X016 COBMECTHOTO 00OCYK/ACHHS PE3yJIbTATOB MPOBEJCHHBIX HAYUHBIX KC-
MEpUMEHTOB (OIpeJeieHne HawIydIlero cyocTpara, MUTATEIbHOIO pPacTBOpa, IUIOT-
HOCTH IIOCaJIKH U T.[.) ObUIa JOCTHUTHYTa JIOTOBOPEHHOCTH O MPHOOPETEHHH B pPaMKax
nporpammsbl pazputuss HKO u nanpHelimem MaccoBOM NpUMEHEHUH B o3ereHeHuu Epe-
BaHa BBIPANICHHBIX THAPOIIOHUYECKHM CIIOCOOOM psiia BEUHO3ENICHBIX XBOMHBIX H JIHCT-
BEHHBIX BHOB C OMaJIAIONIEH JINCTBOM.

C yderoMm BBICOTHOH mosicHocTH EpeBaHa mpemycMaTpuBasoCh BHAdaje BbICA-
KHMBaTh 9aCTh Ca’KCHIICB BHIIICHA3BAHHBIX PACTCHUI Ha yJacTKax ¢ HanboJee CypOBBEIMU
KJIMMaTUYeCKUMH YCJIOBUSIMH, a YacTh COXPAHUTh B MUTOMHUYECKOM xo3siiicTBe. Cre-
JYIOIIUI 3Tal — BHEJPEHHE T'MIPOIIOHUYECKOTO CIOCO0a BHIPAIMBAHUS B TOPOACKOM
MUTOMHUKE, PaclIMpeHHe BHUIOBOTO COCTaBa PACTEHHH, BHIPALIMBAEMBIX JaHHBIM CIIO-
cobom. Ha mocnenneil cramuu coTpyAHHuYECTBAa OBUTM OTOOpaHBI pa3lIMUHBIE BHJIBI
JIEPEBhEB: MOXOKEBENBHUK BUPTHHCKUE (Juniperus virginiana L.), miataH BOCTOYHBII
(Platanus orientalis L.), Tyst Boctounas (Biota orientalis L. Endl.) (ta6muma 1). O606-
11ast pe3yybTaThl HAYYHBIX OIBITOB, MO’KHO KOHCTaTHPOBATh, YTO MTOKA3aTEIH POCTa pac-
TEHWH, BBIPALIEHHBIX B THAPOINIOHNYECKUX YCIIOBHSAX, B 2-3 pa3a BBIIIE, YEM PACTEHHH,
BBIPAICHHBIX B €CTECTBEHHBIX ycinoBusx (tadm. 2) [2, 6, 7, 9].

Mamepuanvl u memoobl. MartepraioM Ul BBIIOJHEHHBIX PAOOT MOCTYX WU HOJIyYeHHbIE
9KCHEPUMEHTATbHBIM IIyTeM U BblcakeHHble B 2020-2022 rT. B pasiMUHBIX aJMUHUCTPATHBHBIX
paifonax EpeBana MaccoBble HacaXJIeHHs paCTE€HUM, OJIyYeHHbBIX I'HAPONIOHUYECKUM criocoboM. beum
BBIOpaHBI aJMHHHCTPATHBHBIE PANOHBI C PAa3NUYHBIME TeorpaguuecKuMyu YCIOBHSMU: KIIMMAaTH-
YeCKHUMH, MUKPOKJIMMATHIECKAMH, BEICOTHOCTBIO U Jp. JI€HAPOIOrH COOTBETCTBYIONIMX aIMHHHCT-
PATUBHBIX TOAPA3JEICHUN M PYKOBOAUTENN YJaCTKOB IPOBOIIIIN MOHHTOPUHI HAaCaKACHHH pacTe-
auii. CoOpaHHBIE B X071 MOHUTOPHHTA JaHHBIE OB 0000IIeHB! B arpoHoMmIdeckoM otaene HKO u
TIPEACTABIICHBI TPYTITE CHEIUATICTOB U PYKOBOJICTBY.

B ciyuae yBsnaHust pacTeHHI COCTaBISUICS COOTBETCTBYIOLIMI IPOTOKOJ, B KOTOPOM YKa3bl-
BJIUChH €ro NpU4HHEL PaboTer mpoBogmics B 2020-2022 IT., MOHUTOPHHT MPOBOJIIICS B TEUCHHUE
BCEr0 BEreTallMOHHOIO Neproja. BrlpallieHHbIe THAPOIOHUYECKHM CIIOCOOOM CaXKEHIIbI, BHICOXIIINE B
pe3yiabTaTe JOJITOBPEMEHHOIO HapyIIeHUs pEXUMa II0MBa, B XOJE aHAIW3a HE YUUTHIBAIUCH
INpumenenne B o3eneHeHny EpeBaHa rumponoHNYECKHUX ApeBECHO-KYCTapHUKOBBIX PAacTeHHMH, Hava-
JIOCh B aJMUHHCTPaTHBHBIX paiioHax lllenraBur, Mamnarusa-Cebactusi, Kanakep-3eiityn, Kentpom,
Hasunarmen. [Ipn otOope caskeHIEB YIUTHIBAICS BU AEPEBBEB: JUI IUIATaHA BOCTOYHOTO — BEICOTA HE
HIDKE 2.5 M ¥ paBHOMEPHO pa3BUTast KPOHA; U MOJOKEBEIBHIKA BUPTHHCKOTO — BBICOTa He HIDKe 2.0
M UM PaBHOMEPHO pa3BHUTas KpOHa; VI TyH BOCTOUHOW — BbICOTa He Hibke 1.5 M. CakeHIbl nMenu
CHJIBHO DPa3BHUTYIO KOpHEBYIO cucTeMy. Ilocagka cakeHLeB NMpOBOJMIACH MPH HEMOCPEICTBEHHOM
y4acTUM JEHIPOJIOroB agMUHHcTpaTuBHOro paifonan HKO. MoHuTopuHr Hauajcs mHocie BbICa-
JKUBaHUs pacTeHHil B rpyHT. CakeHIIbl BBICKHBAIMCH C YYETOM KIMMATHYECKHX OCOOEHHOCTEH
paiioHOB: TTaTaH BOCTOYHBIH — B paifonax Manatus-Cebactus, [asunamieH, Kentpon, Illenrasur;
MOJOKEBETTPHIUK BHPTHMHCKUHM — B paifonax Manarusa-Cebactus, Kanakep-3elityn, lllenrasur; Tys
BOcTO4YHas — B paifonax Kentpow, [1lenrasur.
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Pesynomamur u oocyyncoenue. [ o3ereHeHusa pa3IM4yHbIX paiioHoB EpeBana B
WHcrutyre mpoOiieM THIPONOHWMKM OBLIM 3aKYIUICHBI Ca)KEHIIBI IIEHHBIX BHUJIOB Jie-
peBbeB. Ca)keHIIbI BRICAXXMBAINCH B paiOHaX, UMEIOIINX BOCXOSIIYI0O KIMMaTHYECKYIO
30HAJIBHOCTH: Haxojsurecs: B HWkHel 3oHe lllenraBut u Manatus-Cebactusi, B cpea-
Heil 30He — KenTpoHn u B npearopHoii 3one — JlaBunamen, Kanakep-3eiiryn. B Tabm. 1
IpeNCTaBICHB! KOJIWYECTBECHHbBIC JaHHbIC: KOJIWYECTBO NPHOOPETEHHBIX, OCTABICHHBIX B
MIUTOMHHUKE BBICA)KCHHBIX, a TAK)KE BEICOXIINX CA)KCHLICB.

Ta6auna 1. KonmndecTBeHHBIE TOKA3aTENH THAPOTIOHIYECKIX IPEBECHO-
KYCTapHUKOBBIX PACTCHHUI U UX paclpeaeseHUe M0 aIMUHUCTPATUBHBIM
paiionam r. EpeBana

Haumenosa- KonunuectBo
HHE BUJA AJIMUHUCTpPATHBHBIA
IIpu- Bricaxxen- i
P BBICAKEHHBIE U3 HUX paron
o0pe- HBIE B
B TUTOMHHKE BBICOXILIE
TEHHBIC ropoje
Mosxoxe-
Manatust — Cebactus,
BCTBHHIK Kanakep — 3eiir;
BUPIHH- 450 216 234 23 P e
N IlenraBut
CKHI
Tys
205 200 5 5 Kenrpon, Illenrasur
BOCTOYHAs
IInaTan Manatust — Cebactus,
BOCTOYHBIH 350 340 10 7 JlaBunarmien, Kentpos,
IlenraBut

B Tabn. 2 npencraieHbl apOOpUMETPUYECKUE MTOKA3aTENH CESHLEB TPEX BUIOB
JICPeBbEB Ha TUPOIIOHHMKE B TEUEHHE 3 JIeT. YCTAaHOBJICHO, YTO BHICOTA CESHIIEB pac-
TeHUui OMOTHI BOCTOYHOU Ha 3-if roj yBenuuuiach B 4.3 pa3a, a KopHeBas Ielka yTo-
mieHa B 4.6 pas, y MOXKKEBeJIbHUKA BUPTUHCKOTO ¥ [IaATaHa BOCTOYHOTO TH MOKa3aTe K
coctaBuiin 3.9 u 14.1 u 2.7 u 48.3 paza COOTBETCTBEHHO.

Ta6auna 2. ApbopuMeTpruiecKkre MoKa3aTelld HEKOTOPBIX
THJPOIIOHUYECKHUX CaKEHIIEB 110 TOAaM

Haumenosauue IToka3zarenu PpocTa Ca’KCHIIEB 110 roJaM

BU1A TepBbIi rog BTOPOIi rof TpeTuii ro
BBICOTA, JuameTp BBICOTA, JuamerTp BBICOTA, JuameTp

CM CTBOJIA, CM CM CTBOJIa, CM CM CTBOJIA, CM

Monokesenbim |- g 0.13 535 0.86 1148 1.83

K BPIpI‘I/IHCKI/H/I

Tyst BocTOUHAsI 28.3 0.33 63.8 1.28 122.3 1.53

Inaran 1315 0.9 2425 3.04 354.2 435

BOCTOYHBII

B Tabn. 3 moxa3aH eXeroHbIi MPUPOCT HECKOIBKHUX BUIOB JIEPEBbEB B YCIOBUAX
THJPONOHUKY U MOYBBI, @ TAKXKE UX CPABHUTENBHBIM aHAIN3 B PA3IMYHBIX Cpegax Mpo-
n3pactanus. Kak BUHO ruaponoHUdYecKre pacTeHUs BCeraa NPeBOCXOAUIN TOUBEHHBIE
10 FOZIOBOMY MPHPOCTY.

Jannbie Taba. 3 10Ka3bIBAIOT, YTO BBIPAIIMBAHUE THAPOIOHHYECKUM CIIOCOOOM
6onee 3pPEeKTUBHO C TOUYKHM 3PEHUsI POCTA JIEPEBHEB, HECMOTPSI Ha HEKOTOpHIE MPOO-
nemsl. K mocinenHuM OTHOCHTCS TOBapHBIM BHJ Ca)KEHIIEB: Ca)KEHIIBI BBIPALUBAIOTCS
THIPOIIOHHBIM CITIOCOOOM B CHENHANBHBIX JIENIHKAX, U KOTJIa OHU JOCTHTAIOT HY>KHOTO
pa3Mepa, BO3HHMKAeT MpobieMa paBHOMEPHOTO pocTa KpoHbl. Ilpemmaraem pacmupurs
CHennaIbHbINA 0TAeN B IHCTHTYTE Ipo0IieM THIPOTIOHNKH, KOTOPHII 3aHUMaJIcs OBl BOII-
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pocaMy T'yCTOTHI ITOCAIKN pacTeHHH, IPUAaHUS UM TOBapHOTO BHJA U JP.

Crnenyer TakKke OTMETHUTb, YTO JaHHAs NpoOJieMa aKTyalbHa TOJNBKO JUIS 03€-
nenenusi EpeBana. [[ns jecoBOCCTaHOBIEGHMS WIM WHBIX Ielied TOBapHBIA BUJI ca-
JKEHIIEB, MOJIyYeHHBIX THAPOIIOHHBIM CIIOCOOOM, HE SBISIETCS aKTyallbHOM 3a1auei.

Bb1600b1. AHanm3 pe3ynbTaTOB BBINICYKAa3aHHBIX pabOT CBHICTEIHCTBYET 00
OUYEBHIHOM NPEUMYILECTBE THAPONOHMYECKOTO CIIOC00a Pa3MHOKEHNUS PaCTEHHUH Mepen
TPAIUIMOHHBIM C TOYKH 3PEHHS TEMIIOB POCTAa BBICA)KCHHBIX B OTKPBITBIA TPYHT ca-
KeHIeB. JlaHHbI crioco0 pa3MHOKEHHSI PACTEHHUA COEPKUT MHHUMAIIbHBIE PUCKH, CJIe-
JIOBAaTENbHO, MPUMEHNM B TOPOJICKOM O3€JICHEHHUH, B YaCTHOCTH, TAKUX OBICTPO pa3BH-
BaloIuxcs roponos, kak Epesan. [losToMy HE00X0JUMO BHEAPEHHE B TOPOACKOM ITH-
TOMHHKE THJPOIIOHUYECKOTO MHTOMHHMKA, & TAaKXKe JPYTMX MEepPEeNOBBIX TEXHOJOTHH
Pa3MHOKEHUS U BBIPAIIMBAHUS PACTEHUI.

Crnenyer cka3aTh O YHMCJE BBICOXIIMX T'MIPOIIOHUYECKHX PACTEHHH TpEeX BBILIE-
Ha3BaHHBIX BUJIOB, 32 BECh BETETAI[OHHBIN IIEPHUO]] C MOMEHTA MX BBICAIKH B OTKPBITHIN
IPYHT. B MpOIIEHTHOM BBIp@KEHHU 3TO YUCIO COCTaBHJIO: MOXOKEBEIbHUK BUPIUHCKHUNA
— 5.0 % ot obmiero ymcna cakeHIIEB TAaHHOTO BHIA; TysA BocTouHas — 2.4 %; miataH
BocToyHBIH — 2.0 %. OTn mudps! eme pas AOKa3bIBAIOT IPEHMYIIECTBO IIPUMEHEHHS
THAPOIIOHNYECKOTO CHOC00a Pa3sMHOXEHHS PACTEHUH A 3a1ad TOPOJICKOTO O3ele-
HEHUSL.

PaGoThl 1O MPUMEHEHHUIO B O3EJICHEHWH THIAPOIIOHHUYECKUX Ca)KCHIIEB ITOJIydaT
HOBBIH CTHMYJ C CO3/aHMEM B KPYITHBIX M Pa3BUBAIOLIMXCA ropofax ApMEHHH opra-
nuzanuii Tuma HKO «OseneHenne W oxpaHa OKpYKarolled cpefp» Jubo ee momapas-
neneHuid. 3a aBa roga pabotsl HKO mokaszana cBorw addextuBHOCTE. [Ipyrue ropoaa
pecIyOIUKE CMOTYT IIPUMEHSITh Pa3MHOMXKEHHUE PEBECHO-KYCTAPHUKOBBIX PACTEHUH Me-
TOJIOM T'HJIPOIIOHHUKH T10 MpUMepY BhileHa3BaHHoH HKO.

Ilpeonoscenun. Ha ocHoBe 0000mIEHHS TPHBEICHHBIX B BBIBOJAX (AKTOB, a
Takke aHanu3a faestenbHocTH HKO «O3eneHeHne U oxpaHa OKpysKaroIiel cpenshy Mpu
Mbpuu EpeBana, npennaraercs:

1. VYruyGuss corpynaudectBo ¢ MHCTUTYTOM TpOOGIeM THIPOIIOHUKH, CO3/aTh

TIOJTHOLIEHHBIH TPOEKT 3aKJIAJKH CKBEpa C yKa3aHHEM B HEM BCEX HEOOXOIMMBIX

BUJIOB PAaCTEHUIl: JIepEeBbEB, KYCTApPHHUKOB, JIMAH JPEBECHBIX BBIOIIUXCS, OIHO-

JIETHUX W MHOTOJIETHUX [IBETOYHBIX.

2. IlpumeHuUTH B TEIUIMYHO-TUTOMHUKOBOM X03stiicTBe HKO «O3enenenue u ox-

paHa OKpy»KarolieH cpeibl» THIPONOHUYECKUH CrIOCO0 BBIPAIIMBAHUS CAXKCHIIEB.

3TO NO3BOJHT B TeueHHE 2-3 JIET MOJTYUUTh CAKEHIIbI, BBICAJUTh UX B OTKPBITHIN

TPYHT B IUTOMHUKE, IPUAATh UM TOBApPHBIA BUJ U 3aT€M BBICAJIUTH B PA3IMYHBIX

aJMMHHUCTPATUBHBIX palioHax I. EpeBaHa.

3. Hcnonb3oBaTh B X0JIe 03€JIEHUTENBHBIX pabOT paHee He MPUMEHSBIIUECS BU-

JIb1 IPEBECHO-KYCTapHUKOBBIX pacTeHnil u3 MHCTHTYTa MpobieM T'MApONOHHKH.

[Mpexnoxnts MHCTUTYTY pacmMpHuTh BHIOBOH COCTAB HEOOXOIWMBIX JUIA O3€-

JICHEHHS [PEBECHO-KYCTApHUKOBBIX pacteHuii: uyoymuuk (Philedelphus L.), po-

6unwus (Robinia L.), kuzun (Cornus L.), opemruna (Juglans L.) u mp.
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23uywuinwp wqquyhl wanpwnpuwyhl hwdwuwpuwl
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Quwhwwnyb|] £ 3wjwunnwlh Iwlpwwbwnniejwlu Epdhwélh nwpwéwnpswlh gjnLnw-
inunbuwywl Lpwlwynrejwl hnnwunwnpwsépubph wnwlwwéniejwl wunhdwlp: Ntuntdlw-
uhpniejwl hwdwp bwpwwnbujwéd hnnwudnipubpp yGpgdbp Gu 2022 pwywuh nnngdwl ub-
gnuh wywnwhl, swihyb) £ Jepghuubphu ElEYunpwhwnnpnwywunipiniup’ npwybu wnwwjw-
onLpjwl wunmhdwlp puntpwagnnn hhduwywu gnigwlhp: IGnwgnunnipjwl wpnjntupubpp gniyg
GU wndb, np Jwhjwé nwpwéphg nnngnudp WHwd gpniunwihu optph pwpén dwwpnwyu
wnwowgnt) £ (ntédnn wnbph hunGuuhy Yninwynd gjninuinunbuwywl bpwlwynipjwl hn-
n&ph JdGphu hnphgnuutpnd® wnwy ptpGiny hnnh wpunwnpnquywunipjwu wuydwl W hnnh
pwjpwjdwl yunwug: Iwyh wnubin wju hwugwdwupp® 2w Ywplnp £ tnwpwéwpowluh hn-
nGnh 2wpniwywywl dnupenphugp W pwpbiwydwl ninhubph wnwewpynidp® npwtu hnnkph
Jwnwywpdwl Yuwjniu hwdwywngh Ubpnpdwu gnpéhp:

Innh wnwlwywonpini — nidtyh wnbn — b Ghunpwhwnnpnwlwlneeinil —Epdhwduh
wnwnwdwpnwl

OleHeHa CTENEeHb 3aCOJEHHsI CeJIbCKOXO03HCTBEHHBIX YroAui DUMHaJ3UHCKOrO paioHa
Pecniy6onukn Apmenus. OOpasipl T0YB, NpeaHa3HaYeHHBIE JUT UCCIICA0BaHNs, OB OTOOpaHbI B
KOHIIE TOTUBHOTO ce30Ha 2022 1., n3MepeHa UX dIEKTPOIPOBOTHOCTH KaK OCHOBHOTO TIOKa3aTedIs,
XapaKTepH3yIomas CTETIeHb 3aCOJICHNUs. Pe3ynpTaTsl HCCIeJOBaHNS TTOKAa3aIH, YTO B 3aBUCHMOCTH
OT IUIOMIAAN OPOIICHUS] MM BBICOKOTO YPOBHS TPYHTOBBIX BOJ MPOMCXOJIIO MHTCHCHBHOE Ha-
KOIUIEHHE PAacTBOPHMBIX COJNEil B BEPXHHX TOPH30HTAX CENbCKOXO3SMCTBEHHBIX IOYB, YTO IPH-
BOJIMJIO K PUCKY CHHD)KEHUSI TPOYKTHBHOCTH TTOYB M MX JIeTpalaliiy. YYHUTHIBast 3TOT (aKT, OUYeHb
Ba)XKHO BECTH MOCTOSIHHBIM MOHHTOPHHT 3eMeJIb B PErHOHE U MpeJyiaraTh MMyTH UX YIy4YIISeHUs KaKk
HWHCTPYMEHT BHEJPEHUSI YCTONUYMBOM CHCTEMBI YIIPABICHNUS 3eMETbHBIMU PECYypPCaMH.

3aconenue nous — pacmeopumbvie conu — INEKMPONPOBOOHOCHb — DUMUAOIUHCKUL PALIOH

The degree of salinization of agricultural lands in Etchmiadzin region of the Republic of
Armenia was assessed. The soil samples intended for the study were taken at the end of the 2022
irrigation season their electrical conductivity was measured as the main indicator characterizing
the degree of salinization. The results of the study demonstrated that depending on the area,
irrigation and/or high groundwater levels caused an intensive accumulation of soluble salts in the
upper horizons of agricultural soils, leading to the risk of declining soil productivity and soil
degradation.
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Given this fact, it is very important to continuously monitor of the land in the region and
suggest ways to improve it as a tool for implement a sustainable land management system.

Soil salinity — soluble salts — electrical conductivity — Etchmiadzin region

nnwjhlu nGunipulbpp, hwunhuwuwny YEuuninpnph Ywnplnpwanyu pwnwn-
pwJdwubphg Jtyp, Bupwnpyynd GU wwppbp plwlwl nt Jwpnwéhu pwgwuwlwu
wqnbgntejntbutnh: LepYwjnidu hnnh wnwywdwl gnpéplpwgltpu wluhwjinnpGu
glhpw| Jwupnwpubn GU punniut, W npwtu hGunbwup wnbnh U ntuGunwd hnnGph
pEpphniejwU wuynid, YGUuwpwqgldwquunipjwl Ynpdwwnned, mwpwédplubnh nbgpw-
nwghw UL wbwwwwnwgntd:

Npwtu hnnh nGgpwnwghwh gnpwy |ntpg gnpépuewg” hnnh wnwywinidp ng
Jhwju hujwjwywu Juwu E hwugunwd Eyninghwywu vhowywjnphl, wj bwl fuhuwn
uwhdwlUwthwynd £ gjninuiinbntGuniejwl yuyntt qupgquwgnidp [26]: WU uwhdwu-
Jnud £ npwGu hnnnud | nudtGh wnGpph Yninwynd wju pwuwynipjwdp, npu wagnnid £
g/nunwnunbuwlwl wpunwnpnipjwU, 2nppwyw Jhpwdwiph wennenipjwl W nlwnb-
uwywl pwpbybgnipjwl dpw [5]:

3nnh wnwywinwp hwdwdninpwywihu Eyninghwywl hhduwpiunhp £ Wu
Gplnypep Uywwnynid £ whuwphh wyth pwu 100 Gpyputpnud W pungpynid £ gpbpb
pninp Yhdwjwywu gninputpp: FAO-h wnyjwubpny 0-30 ud hnphgnUu wnwywywsé
hnnGph gnpw dwytptup ywqunid £ 424 Jiu hw, huy wyth unp hnphgnuutpp (30-
100 ud) wnwywwsé hnnbph dwytptup® 833 Jju hw [4]: Gupwnpynd £, nn wdpnnyg
w2huwnhh hnnwunwpwoéplubph Unuin 15 %-p nEgpwnwgdb] £ wnwywdwl wywwndw-
nny, hugp hwugbgunid £ wlwwwwmwgdwl [24, 27]: Iwpdwnpydby £, np 12 Jiu hw
nnngynn gjninwnunbuwwl hnnwwnwpwép Yuwpnn £ wjllu sogunwgnpéytlt hnnkph
wnwlwdwl ywuwndwnny [15]:

3nnh wnwywindp wywjpdwuwynpywséd t wlopgwlwywl ntéywd wnbph
(hhduwywund wiywihwywl b hnnwiwhwwl JdEmwnutph, hugwhuhp GU Uwwn-
phnuwdp W Ywighnudp, W npwug htn juwydwéd wuhnuubph® pinphn, untdwn, hhn-
pnjuppnuwwn W uppnuwwn, wntp) Ynenwydwdp [22]:

3nnp nwuwlwnpgynd £ npwybu wnwywywsé, Gpp hnnh hwgbgwd Jwédniyh
ElGyunpwhwnnpnwywunceiniup (ECe) hwuunwd £ 4 nUJ/J-h Ywd wdbih, npp hwdw-
wwwnwupiwuntd £ Uninwynpwuwbu 40 Junp NaCl-hu L wnwowguntd £ Unwin 0,2 UNw
oudnunhy dupnid [25]:

Inntph wnwywdwlu hhduwhiunhpt wnwyb], wpunmwhwjnwé £ gnpwjhu
Uhuwgnpwiht gbndnpd Yhdwjwlwu 2nppwllbpnid [16]: Unh pwpap Jdwlwpnwyp
pwgwuwlwl wagnbgnieintu £ pnnunwd hnnh hwwyniejntuutbph, pnyubph $hahn-
Lnghwywu wnwpptp gnpépupwgltnh [17], JhypnopgwUuhquutph W hnnnud puwyynn
wj| ongwlhquubph ypw [14, 20]: PQnpwjhu L Yhuwgnpwjihl ppgwllbpnid nbEnnedutpp
(wuépl, &)ntt ywu Ywpyniwn) pwjwpwn 60 wpwewgwd wnbpp (wwwpubph hnn-
Jwhwpdwl hGnlwupny) npwug wnwowgdwl Jwjphg nwppwiywglubint W nbnw-
thnpubnt hwdwn: Uw hwugbgunud £ wntGph Yninwydwu bW wnwowgunid «wnwg-
UwjhU Ywu puwlwl wnwywinid»: QUwynpywé wnkpu ntuEU Gpypwpwlwywl dw-
gnud b dwdwuwyh pupwgpntd ywpnn U hwuqbgutb] wnnin-wiwih hnnEph wnw-
swgdwl [19]:

Gnynpnpnwjht wnwywinudp ywjdwlwynpywé £ wpdwwnwihlu gnnnd wnkph
pwlwynipjwl wytwgdwdp: Npngdwl dwdwlwy, Gpp hnnh nne Yunpdwodpp hw-
gBUnid E 9onny, wnbpp (nLéynd b oph yGppupwg hnuph vhgngny wnGnwithnfuyned Gu
hnnh uinnphu 26pwntphg nEwh Jwytplnipwhl 26pntp: Gpypnpnwihu wnwywinidp
ywpnn £ wntnh nluGUw] bwl wnh pwpdp ywpnibwynijwdp unnpGpypjw opkph
JGppupwg hnuph Jhgngny' Jwqwunpwjhu Jwd Ywwhywn nwdbph 2Unphhy: Wu
gjntnunbnbuwywl hnnbph wpunwnpnnuywuniejwl ypw wagnnn uplnpwagntju
gnpénuubphg JGYU E:
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Pwuh np hnnbtph wnwywwéniejwlu htnbwlupny J&é Jwybptuny gjninw-
injwg-

nunbuwlwu hnntp BU wninwdnud, hGinnghGunt wytih U6 nupwnpniejnil £ hw
Jnud wju puunphl, hwnwwbu ghnwywu 2ngwuwyutpned:

InnGph wnwywdwu hhduwpunhpt wnyw E Lwlb Iwjwunwluh Iwl
wnnipjntuncd, Jwulwydnpwwbu Upwpwnjwl nwownnid: 3wyh wnubiny wju h

inhdwlup, npu wpdbpwynp gnpéhp Yyhwunhuwlw gnpwjhu W Yhuwgnpwjhu

hwdwp:

Ynipa U dbpnn: EydhwdUh mwpwdwnowlp gunuynid £ 3wjwuinwUh Iwlpwwbuniejwu
Updwdhph Jdwpgnud® Upwpwunjwl nw2wh yGunpnuwywu dwunwd, W pungpynud ERw-
uwhu, Ipwgnuwl (wewthujw) gbwntph unnphu hnuwuputph W UGSwdnn gbinh wdwquwultpp:
Uihdwu ¢np, juhuin gwdwpwjhu E: QUnwul onh Jhghu sGpndwuwnmhdwup nwwnwuyned E -
5°C, wdwnp' 24°C-hg 26°C, huy wnwybiwagniup® 42°C: NuntdUwuhpywé nwpwédph nbihtdp
Nuntu-
Uwuhpdwé nwpwépnd hhduwywund hwunhwnd U hGnljwp hnnwwhwbpp. jhuwwlw-

hhduwywuntd hwppe £, 6nyh dwlywpnwyhg pwpapnieintlp Yuagdnwd £ 830-1100 UGunn:

wwuwwjhu gnn2, nengblh Jwpgwagbunlwjhu gnp? W wnnun-wiwih hnnbp [2, 7]:

nwuwb-
wlquw-
Jwlpp® Jtp hGunwagnuniejwl hhduwlwlu bywwnwyu £ Enk guwhwwnb) Egdhwélh
nwpwéwnpowuh gjninuinbnbuwlwlu hnnwunwpwépubnh wnwywjwoéntpjwlu wu-
2ngwu-
uGpnid gjninununtbuwywu Lpwuwyniejwl hnntph ywnwywnpdwl W pwnpGuydwu
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Aruntdbwuppnigjwl hwdwp Uwhwwnbudwéd hnnwuunwpubpp ybpgybp Bu 2022 pqw-
JwuhU' nnngUwl utgnuh yGpgnid: Lunpwnnidu hpwywlwgyb) £ 58 gjninwununbuwywu bpw-
Uwyniejwl hnnwwwpwéplubphg, npnup gpbet hwywuwpwiwih pwphujwéd U Egdhwdlh
nwpwéwngwunty:

3nnh pninp bunwputpp Yyepgdt) U Udnwndwl hwdwnp bwhiwwnBujwéd hwnniy uwpph
dhongny (AMS Basic Soil Sampling Kit): UdnLwndwl pupwgpnid GPS hwdwywngny npnayb Gu
Udnwndwl Yynnpnhuwwnubpp b éndh dwwpnwyhg nwpwédph pwpénpniejniup:

Ldntwnnidp hhdbwywunwd hpwywlwgytb) £ hnnwEpwnh gnpu hnphgnuutphg (0-10ud,
10-30ud, 30-60 uJ W 60-100 uu)* 6pwph uhuGdwyny: Innh nnGpuinnntpwlu npnpyty £ “Feel” (2npwith-
Jwl) JGpnnny [23]:

3Innh wnwywjwoéniejwl wunhdwlh guwhwwndwl hwdwp hwwp ogunwagnpédynid t
ytnghuhu enwihl pwzqwéph ElEGunpwhwnnpnuywunipniup [12]: Qpwjhl pwzqwéph EEGunpw-
hwnnpnwywuntejwU npnuwl utnwlnwpwu (wpnpwwnnp JGennp hhdudwé £ hnnh hwgbgwé
dJwényh ogunwagnpédwl Ypw: UjuntwdtGuwjuhy, nddwpniejntbubn U wnwewuntd hnnh hw-
gbgwé Jwoéniyp wwwnpwuwnbihu' yuwyywséd oph hwgbgwénipjwl hwdwwwwnwupuwl Yewnh
hwjinbwptpdwU hbw: lungpunnunp Yupbih £ hwnepwhwpt] oginwgnpétind 1:n (npuinkn n=1, 2,
2,5, 5, 10) hwpwpbnpniejwdp gpwjht pw2qwéputn (1 dwu hnn W n Jwu enpwé gnip):

Lwpnpwwnp niuntduwuppnipjwl hwdwn wwwpwuwnyb) £ hnnh gpwjhu pwpywép (1:5
hwpwpbpniejwdp) [12]: Innh opwjhb pw2dwédph ElGYwnpwhwnnpnwywunceiniup (ECys) npn2yb|
E MAPK 603 hwnnpnwswthh dhgngny:

3nnh wnwlwwéniejwl wumhtéwlup guwhwwnyt) £ EC, Uhgngny: ECys Yepwhwpywny-
Jt| £ EC. htnnlyw| pwuwélbph dhongny (1 - ywdwjhu hnnbph hwdwn, 2 - jwywwywqujhu
hnntph hwdwp, 3 - wjwquwjihu hnntph hwdwn) [21]:

EC.=7,362-0,24 (1)
EC.=7,58 2 + 0,06 v
EC.=8,222-0,33 3)

npwntin z-p ECys-h wpdbpl B wpunwhwjndwé nUU/J-ny:

Annh wnwwjwéniejwl wunhdwluh guwhwndwl uwunnwyp' puin ECe, nnqwd £ wn.
1-nLU:

Unyntuwy 1. 3nnGph wnwywjwéntejwl wuinhdwluh guwhwwnnwdp® pun ECe

Awuwywpguwu Unwywywénipjwu Uhswlw)pp Ljwnpwgpnipjnitup
hhdpp wuwmhdwlp
ElGyinpwhwnnp- swnwywywd 0-2 wntph wagnbgnip ntlu wulwlu
nwlywuntpinLu t pnyubph pninp inGuwyubph
(ECe, nUU/) [3] hwdwnp
BNL)| 2-4 dhwju 2w qgu)ntl vQwlw-
wnwywJwsd pnijubph pGppwwnynieiniup
Ywpnn Eudwqgb]
swihwynp wnwywJwé 4-8 Jwywpnijubph dGdwdwulnt-
pjwl pnppwwnynipiniup Ywnpnn
Eujwqby
nidtn wnwywywé 8-16 dhwju wnwywwénipjwlu
Uywwdwdp nntpwun Bwyw-
pnujubipp Ywpnn GU wiwy ptipp
Swjpwhbn wnwywJwé >16 dhwju wnwywwénipjwlu
Uywwdwdp nntpwun Bwyw-
pnyubpp wpnn BU gnjuwwnuby

UpnynLuplbn U pUliuplyncd: 3Innh opwjhu pw2qwéph EC1:5 nuntduwuhpnijwl
wnpnntuputpp ppdwé GU wngnuuwy 2-nwd: EC1:s wnwybwagniu wpdtpp hnnh 0-10
ud (4,916 nUUM) L 10-30 ud (1,777 nUd/J) hnphgnultpnid Uywwndb £ TA-01
nhunwytwnned, huy 30-60 ud (0,831 nUU/J) L 60-100 ud (0,973 nUU/JU) hnphgnuubpnid®
AQ-10 nhrnwytwnnid: EC1:5s uJwquwanyu wpdtbpp hnnh 0-10 ud hnphgnuntd Uywwnnyb|
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Q.3. UUrQuUr3uy, 3.E. blUUS,rsuL, U.u. 1UauUrsuL

E AG-34 nhunwyGunud (0,119 nUUJ/J), 10-30 ud hnphgnunwd® S-48 nhunwytGwnnid
(0,084 nUU/), 30-60 ud hnphgnuntd® VA-40 nhinnwytwnwd (0,083 nUUJ/), huy 60-100
uJd hnphgnuntd® ArG-56 nhinwyGunnwd (0,068 nUU/):

Rwdwédwyu géwuywp 1-h, ntuntdbwuhpywé hnnwbpwntbpnd ECus Uhghu wip-
dbputpp hnnwtnwh dhugl 60 ud-p* junpnipjwlp qniqwhGn UJwqb) E, nnhg hGwnn
Lywwyb, £ ECus JhghU wpdGph wulpwl pwpbdpwgnid: Wjuhuplu ECuis-h Jhghu
wnwyblwagntu wnpdtpp (0,518 nUU/J) Lywwnyt) £ 0-10 ud hnnw2bpwnnid, huy vhohu
Ujwquwaniu wpdtpp (0,277 nUU/J)* 30-60 ud hnnwtpunnwd: Innutpnnid ECus-h
wpdtph UWJwUwwhw thnthnpuniejntbbpp Ywpnn U ywydwuwynpdwd |hub) hbk-
nlywy gnpénulnnyd® gpnibnwihu gpeph Jwywpnwynd (gpnituinwghu opbph gwén
Jwlywpnwyp bywuwnnwd £ hnnwtpnh wnwqbpddwl gnpdplUpwghl, huy pwpén
dwywpnwyh nGwpnid juwwhywnp nidtiph 2unphhy gpniuinwihu ontipp hnnwtpunny
pwpépwunid BU 46pl’ Jhwdwdwlwy pwpdpwglbind bwl |nwdth wnbpp), nnnguwu
Uwwwwyny ognwagnpdynn gpniunwihu gptph phvhwywu Yuaqdny (epnid |nwdth
wntbph pwpén wwpniuwynieintup bwwuwnnd £ yGpghUUGphu Yniinwydwup hnnh
ytphu hnphgnuutpnwd), hnnh Ywnnigwépny W inbnndutpny (npw Jdhgngny wintnh t
nLutunwd |nLétth wntph (ywgnid, npnup hnnh ytphu 26pintphg heunid G Ukppl) [9]:

Unynuwy 2. 3nnh gpwijht pwdqwéph ElGyinpwhwnnpnwywunceiniup (ECys, nUUM)

Ldni2h lunpnipjnt- Luni2h lunpniejnt- LUdniph | unpnepeyne-

hwJdwpp | Up, ud ECus hwJdwpp | Up, ud ECus hwdwpp | Up, ud ECus
0-10 4.916 0-10 2.139 0-10 0.212
10-30 1.777 AL-22 10-30 0.884 10-30 0.180
TA01 30-60 0.639 2045 0.400 FE-41 30-60 0.112
60-100 0.736 ' 60-100 0.122
0-10 1.209 0-10 0.200 0-10 0.185
S iy L e I IR s B
60-100 0.368 60-85 0.171 30-45 0171
0-10 0.692 0-10 0.307 0-10 0.155
10-30 0.437 10-30 0.233 10-30 0.155
- 8 -4
KH-03 30-60 oza7 | MV 30-60 0.271 543 30-60 0.114
60-100 0.197 60-80 0.305 60-100 0.113
0-10 0.721 0-10 0.227 0-10 0.347
GR-04 10-30 0.542 AY-25 10-30 0204 | AK-44 10-30 0.312
30-60 0.231
30-45 0.426 50100 0255 30-40 0.323
0-10 0.295 0-10 0.269 0-10 0.377
LU-05 10-30 0.259 10-30 0.272 10-30 0.348
2050 0431 BA-26 30-60 0217 | AR 30-60 0.295
: 60-100 0.237 60-70 0.306
0-10 0.996 0-10 0.228 0-10 0.346
AP-06 ;ggg 8232 NO-27 10-30 0.253 546 10-30 0.383
50-100 0350 30-60 0.285 30-50 0.257
0-10 0.361 0-10 0.175
-1 264
1807 10-30 0.323 S-28 0-10 0 S-47 10-30 0.179
30-60 0.299

50-100 2% 10-30 0.249 30-60 0.193
0-10 0.288 0-10 0.688 0-10 0.133
JR-08 10-30 0.263 ZV-29 10-30 0.858 S-48 10-30 0.084
30-60 0.245 0.087

60-100 0.245 30-40 0.368 30-45
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0-10 0.614 0-10 0.196 0-10 0.379
ME-09 10-30 0.478 530 10-30 0.195 S0 10-30 0.331
20460 0.343 30-60 0.177 30-60 0.281
60-80 0.166 60-100 0.305
0-10 1.111 0-10 0.193 0-10 1.106
10-30 1.081 10-30 0.141 10-30 0.9467
AQ-10 30-60 0.831 HU-31 30-60 0.124 S50 30-60 0.660
60-100 0.973 60-100 0.130 60-100 0.664
0-10 0.310 0-10 0.231 0-10 0.513
10-30 0.226 10-30 0.166 10-30 0.385
AQ-11 30-60 0.237 MG-32 30-60 0.176 S5l 30-60 0.405
60-100 0.204 60-100 0.409 60-100 0.786
0-10 0.624 0-10 0.521 0-10 0.245
G,lAZY- 10-30 0.716 DA;;'T' 10-30 0.372 S-52 10-30 0.217
30-60 0.768
50100 0501 30-45 0.267 30-45 0.218
0-10 0.506 0-10 0.119 0-10 0.499
10-30 0.286 AG-34 10-30 0.107 10-30 0.454
AK-L3 30-60 0.243 30-50 0.091 593 30-60 0.437
60-100 0.233 60-100 0.64
0-10 0.836 0-10 0.363 0-10 0.250
GAY- ;ggg 8;123 AM-35 10-30 0.320 S-54 10-30 0.280
14 50-100 0326 30-60 0.203 30-45 0.395
0-10 0.895 0-10 0.413 0-10 0.259
HA-16 10-30 0.905 LM-36 10-30 0.261 S-55 10-30 0.196
30-60 0.522 30-60 0.250 3045 0.185
60-100 0.391 60-80 0.271
0-10 0.499 0-10 0.398 0-10 0.170
JR17 10-30 0.364 S-37 10-30 0.247 | ArG-56 10-30 0.165
30-60 0.293 30-60 0.149 30-60 0.096
60-100 0.299 60-100 0.108 60-100 0.068
0-10 0.314 0-10 0.368 0-10 0.156
VO-18 10-30 0.225 AT-38 10-30 0.340 S-57 10-30 0.165
30-60 0.185 30-60 0.275
60-100 0.205 60-90 0.178 30-60 0.130
0-10 0.53 0-10 0.202 0-10 0.512
T5-19 10-30 0.411 $-39 10-30 0.132 S-58 10-30 0.317
30-60 0.225 30-60 0.100 30-60 0.246
e 1%_130 8_‘2352 0-10 0.238 0-10 0.259
- 30-60 0.143 10-30 0.130
60-100 | 0117 | VA0 ' PQ-59
10-30 0.244
0-10 0.258 30-60 | 0.083
TsL-21 10-30 0.204 )
30-60 0.163 60-100 0.082 30-60 0.218

Ywhujwé wju hwuqwdwlphg, rE wju gnpénultphg npnup BU gGpwlw)nn,
hnnh Yunpgwéph tnmwpptp hnphgnuutpnd wntph Yniinwydwlu gnpépupwgp wpnn £
pupwlw| wwnptp YGpw: Ophlwy® ng 2wwn pwpap gpniinwihl gptnh dwlwpnwy (4-
6 Jtwnn) niubgnn TA-01, AR-02 W AL-22 nhinnwytwntph yephu hnphgnuutpnud wnnbnh £
nitubgb| |nw6Gh wnbGph huwnGuupy Yninnwynd® wwjdwuwdnpywsé hwdbdwinwpwn
Jwuwn npwyh nnngdwlu 9ph oguwgnpédwdp [1], hUgwbu Uwl wnwpwdwnpeswlh
plwyhdwjwwl wnwudUwhwwnynipntuutpny wywjdwuwynpwéd huntuuhy gninp-
2hwgdwdp: dYwl gnigwhtn wyth funp hnphgnuutGpnud UWJwwnyb E wnwqbpénid:
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EC 1 (dS/m)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
0 \ . ; ; . \ . ,
.
10 1 -
//
20 1 /Q/ y=1293.2e10-66x
= / 2=
2 30| Y R? = 0.8873
L /
g 40 .
E 50 -
g o0
'% 70
80 1 .
90 4
100

Qéwlywp 1. Neunwduwuhpywé hnnwtpntpnud ECys UhghU wpdtpubpp

GR-04 U HA-16 nhunnwybwntpnid, nninkn hnntpp nnngybp GU hwdEdwwnwpwp
(wy hrhgwghnU hwwynieniuutpny odinwé onbpny [1] W swybwnp E Ujwwnybn
hnnGph wnwywdwu Gplnye, uwlwju gpniunwjhu enbph pwpap Jwlwpnwyh (2-2,5
J) wwwdwnny wwhywp nwdbph 2unphhy gpniunwihu onkpp pwpdpwgt) Bu hnnh
JGphu hnphgnuutn, W wEnh E nlukgt) (nwéGh wnkph Yninwyned: UGY wy nGwpnid®
AG-34 nhunwybinh nwunwUwuppjwé  udnUbpnd ujwunydbp £ wnbph  hw-
Jedwwnwpwp gwédp wwpniuwynepgnt (pnpnp udnubpp wwwnwubp Bu o swnw-
Juwiywé Ywunbgnphwiht)' wwjdwUwynpwé gpniuinwihu gpbph gwép dwlwpnw-
Uny L hwdtdwwnwpwp (wy hrhgwghnu hwwnynipntultpny odinywé onbinh oguw-
gnpédwdp [1]:

Utn ynnuhg hpwywlwgybl £ bwl hnnGph wnuwwiwénipjwl wunhdwUh
quwhwwnnd® wnwywdwu gnpéplpwgh nhUwJdhywl wyblh wluwnnt nwnpélubint
Uywwnwyny (wn. 3):

Unyntuwy 3. Innwudnipubph wnwywijwéntpjwl wuinhtwuh quwhwwnnid® puin EC.

uunt;
hwdwz:n tunpnipjnt - Unwywwénipjwu Ldnigh tunpnLpjnt- Unwywywénipjwu
up, ud wuwnhswup hwdwpp up, ud wuwnhswup
. Swjpwhbn :
0-10 wnwlwws 0-10 swnwywiywéd
TA-01 10-30 nLdtin Luqr]]LuLlfuJ[qlub U3+ 10-30 swnwywywd
swihwynp -
30-60 wnwlwws 30-60 swnwywiywéd
swithwynp
60-100 wnwlwws 60-100 swnwywiywéd
) swihwynn )
0-10 whwlwws 0-10 swnwywiwéd
AR-02
swihwynp
10-30 wnwlwws MG-32 10-30 swnwyw|ywé
30-60 RN wnwywwé 30-60 swnwywywd
60-100 Ny wnwywijywsd 60-100 RNyl wnwlwwé
0-10 swithwynn 0-10 swihwynn
wnwywJwsd DASHT wnwywJwsd
KH-03 10-30 BNy wnwywiywsd 33 . 10-30 N wnwywiywsd
30-60 gunuwiuiywd 30-45 iy wnwlwJws
60-100 swnwywJwo NLL wnwiuy
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swithwynp
0-10 wnwlwiws 0-10 swnwywywd
GR-04 Swhwgnn AG-34
10-30 wnwlwiws 10-30 swnwywiwéd
30-45 RN wnwywiywéd 30-50 swnwywijywd
0-10 Ny wnwywiywsd 0-10 Ny wnwywiywsd
| 10-30 swnwywiywd : 10-30 RN wnwywiywsd
LU-05 30-50 swnwywiywd AM-35 30-60 swnwywiywd
) gwihwynn . gwihwynp
0-10 wnwywijwéd 0-10 wnwywiywéd
swihwynn
AP-06 10-30 wnwlwiJws LM-36 10-30 RenLL wnwywiywsd
30-60 N wnwywijwsd 30-60 swnwywiywd
60-100 Ny wnwywiywsd 60-80 swnwywiywéd
0-10 RN wnwywiywéd 0-10 RN wnwywiywsd
JB-07 10-30 RNy wnwlwjwd S-a7 10-30 swnwywjwsé
30-60 RN wnwywywé 30-60 swnwywywd
60-100 swnwywijywéd 60-100 swnwywijywd
0-10 BNy wnwywiywsd 0-10 Ny wnwywiywsd
10-30 swnwywijywéd 10-30 RN wnwywiywsd
JR-08 AT-38
30-60 swnwywiywéd 30-60 N wnwywiywsd
60-100 swnwywijywéd 60-90 swnwyw|ywd
) swihwynn )
VE-08 0-10 whwlwws .30 0-10 swnwywiywéd
10-30 RN wnwywywé 10-30 swnwywywd
30-60 RenLL wnwywywé 30-60 swnwywywd
0-10 ndbin wnwywJwsd 0-10 swnwyw|ywé
010 10-30 ndbn wnwywJwsd 10-30 swnwywywd
AQ-1
swithwynp . :
30-60 Wil ws VA-40 30-60 swnwywJwd
) swihwynn )
60-100 whwlwws 60-100 swnwywiywéd
0-10 RN wnwywiJwéd 0-10 swnwywijywéd
10-30 swnwywiywéd 10-30 swnwywijywd
AQ-11 30-60 swnwlywdws FE-41 30-60 swnwlwdws
60-100 swnwywywd 60-100 swnwywywd
swithwynp
0-10 wnwlwws 0-10 swnwywJwd
swithwynp
10-30 wnwlwws AV 10-30 swnwywiywéd
GAY-12 30-60 swihwynn
wnuywyus 30-45 swnwywiyws
] swthwdnn
60-100
wnwywijwéd
0-10 RN wnwywwé 0-10 swnwywywd
10-30 RN wnwywwé 10-30 swnwywywd
AK-13 30-60 swnwywijywd S-43 30-60 swnwywiywd
60-100 swnwywywd 60-100 swnwywJwd
swithwynp
0-10 0-10 o}
GAY-14 wnwlwws A4 RNy wnwlyww
10-30 RN wnwywwé 10-30 RNy wnwywwé
30-60 BNy wnwywiywsd
60-100 RNy wnwlwJws 30-40 PNy Wnwluijws
. swithwynp :
0-10 whwlwws 0-10 eNLL wnwywiywséd
10-30 gwthwynn 10-30 ReNLL wnwywiywéd
HA-16 “’;L“’Jjﬁh‘#ﬁé AK-45
30-60 whwlwws 30-60 RNyl wnwlwwé
60-100 Ny wnwywijywsd 60-70 RNyl wnwywwé
JR-17 0-10 Ny wnwywijywsd S-46 0-10 RNyl wnwywwé
i 10-30 RNy wnwywiywsd ; 10-30 N wnwywiywsd
30-60 Ny wnwywijywsd
60-100 RNL| wnwlwqus 30-50 RN Wnwiluidws
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0-10 RN wnwywiywéd 0-10 swnwywijywd
10-30 swnwywijwéd S-47 10-30 swnwywiywéd
VO-18 30-60 swnwlyw|Jwé
60-100 swnuywjws 30-60 gunwjuyus
. gwihwynn .
TS-19 0-10 whwlwws s 0-10 swnwywiywsd
10-30 Ny wnwywiywsd : 10-30 swnwywiywéd
30-60 swnwywijwéd 30-45 swnwywijwéd
0-10 swnwywijwéd 0-10 Ny wnwywiywsd
10-30 swnwywywd S-49 10-30 RN wnwywywsé
GK-20 30-60 swnwywywd 30-60 swnwyw|ywd
60-100 swnwywiwéd 60-100 RenLL wnwywiywsd
0-10 RN wnwywijwéd 0-10 ndbn wnwywiywsé
TSL-21 swihwynp
10-30 swnwywiwéd 10-30 wnwlwiws
) . . swihwynn
30-60 swnwywywsd S-50 30-60 wnwlwlws
swihwynn
60-100 swnwywywd 60-100 whwlwws
Swjnwhbn
0-10 wwlwws 0-10 RenLL wnwywwé
- : swihwynp )
AL-22 10-30 wnuwlwws st 10-30 RN wnwywywé
30-60 Ny wnwywiywsd
30-45 RNy wnwywywsé 60-100 swithwynn
wnwywiywéd
0-10 swnwywijywéd 0-10 swnwywiywd
10-30 swnwywywd 5-52 10-30 swnwywywd
ML-23 30-60 swnwyw|ywd
60-85 sunWywYws 30-45 swnwywywd
0-10 RN wnwywiJwéd 0-10 RN wnwywijwd
10-30 swnwyw|ywd S-53 10-30 Ny wnwywiywsd
30-60 RN wnwywiJwéd 30-60 RN wnwywijwd
MV-24 authwdnp
60-80 L wnwywiywsd 60-100 whwlwws
0-10 swnwywywd 0-10 swnwywywd
AY-25 10-30 swnwywJws S-54 10-30 pnLj| wnwyw|Jws
30-60 swnwywywd 3045 "
60-100 swnwlwwé - eNLj| wnuywJuw
BA-26 0-10 pNLYL wnwlwiywé s.55 0-10 Nl wnwlwiywé
10-30 RN wnwywwé ; 10-30 swnwywywd
30-60 swnwywijywd
60-100 swnuywuwés 30-45 gunuywiyws
0-10 swnwywywd 0-10 swnwywywd
NO-27 10-30 swnwywijywd 10-30 swnwywiywd
ArG-56 30-60 swnwywijwé
30-60 ReNLL wnwywiywsd 60-100 W Jws
S-28 . 0-10 swnwyw|ywd
0-10 RNl wnwlwwé .57 10-30 sunWUW W6
10-30 swnwywiywéd 30-60 swnwyw|ywd
swihwynp
0-10 whwlwws 0-10 RNyl wnwywwé
ZV-29 gwihwynp S-58
10-30 wwlwwé 10-30 RNyl wnwywwé
30-40 ReNLL wnwywiywé 30-60 swnwywJwd
0-10 swnwywiywéd 0-10 N wnwywiywsd
S-30 10-30 swnwywiywéd PQ-59 10-30 swnwywiywd
30-60 swnwywywéd 30-50 swnwywiywéd
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Gnwgnunnieintuubph wpnyniupnud wwngybp £, np 0-10 ud hnnwtpwnh
udniputiph 34,48 %-p wwwnlwlb] U swnwywJwéd Ywwnbgnphwjhu, 41,4 %-p* eniL
wnwywJwsd Yuwwnbgnphwihl, 15,51%-p" swihwynp wnwlwiywé Juwnbgnphwihl,
5,17 %-p* nudbtn wnwywywé Ywwnbgnphwjhl, huy 3,44%-p* 6wjpwhbn wnwywywé
Jwuwnbgnphwjhlu, 10-30 ud hnnuwtGpuh Udniubph 48,27 %-p wwwywub] GU jw-
nwywywsé yuwwnbgnphwjhl, 34,5 %-p* pny; wnwywywé Ywnbgnphwjhu, 12,06 %-p*
swihwynp wnwywdwsé ywinkgnphwjhu, huy 5,17 %-p* nidbn wnwywywé YJuwnbgn-
nhwjhu, 30-60 ud hnnwbtpunh Udnubph 57,15 %-p wwwnywub] U swnuwlywywsé
Jwuwnbgnphwjhl, 35,71%-p* eny wnwiwwséd Jwuwbgnphwihl, huy 7,14%-p" sw-
thwynp wnwywiywé wwnbgnphwjhl, 60-100 ud hnnwptpwnh udnubph 57,14 %-p
Wwwywlub) U sgwnwywiywéd Jwwnbgnphwjhl, 25,72 %-p* pny] wnwywidwsd Yuw-
inGgnphwjhu, huy 17,14 %-p* sgwhwdnp wnwywywé Yuwnmbgnphwjhu:

Swpy E U2GL, np WJwl wpnnituplbp GU gpwugyt) bwl Uwuhuh nwpwéw-
oppwunid, npntn wnyw BU wju pninp gpwgpwywl U puwyhdwjwlywl wwjdwl-
utpp, npnup punpn? GU bwl Egdhwéuh tnwpwéwpeswupl [6, 8, 9]:

Inntph wjuwhuh wnwywinudp J66 uwwnUuwihp £ Jpwlwpngubph Yuyniu
wpunwnpniejwlu hwdwn [13]: 3nnnd wnbph pwpép wwpniuwynieintup uwhdw-
LUwthwynd £ wpdwwnlbph wép [10] W fungpunnuninwd pniutph Ynndhg oph Yiwlnwdp
[18]: 3nnnud NaCl-h pwpép wwpnilwynipiniup dupnn wagnbgnipintu £ pnnund
Jowlwpniubph wpdwwnubph W puéjninh YEuuwqwugywéh, wpdwwn/puéjnin hwnpw-
pGpwygniejwl, oph Ywldwl, huswbu bwl nEplutGpnd K/Na hwpwpbpwygniejwu
Jpw: Cun Qplwih® hnnh wnwywwu hGnmlwupny upubnh, gnpGuph W qupne wnp-
Jwwubph ¢gnp quugwédp Ujwab] E hwdwwywwnwupiwlwpwn 64 %, 49 % W 37 %,
huy pnijubph Yynnuhg gnh Yiwbdwl nctbwyniejniup® 61 %, 36 % W 31 % [11]:

CunhwUupwglbiny gpwywunipjwl wnyjwutpp W J6p ynnuhg hpwywuwgdwd
hGunwagnunLejwl wpnyntuputnp' Ywpbh £ wubl, np hnntph wnwywnwdp Eyninghw-
Jwu hpwwnww hhduwhiunhputphg E: WU pwgwuwywl wgnbgnienil £ pnnuncd hug-
wbtu hnnh nwpptn $hahywphdhwywl hwnynipntbutph dpw, wjbwbu £ ujwqgbg-
unwd £ hnnh pGpphnieiniup® ypdwntind gjninwnunmbuwywu ptpph pwuwyn:

3hdp punniuGind Jtp ynndhg hpwywlwgwd hGunwgnunipjwl wnpnnilp-
utpp W hwdtdwwnbny hnnh lmwppbp hnphgnuuGph wnwywjwénipjwl wunhéwup®
Jhwlpwlwy Ywnpbh £ wubp, np Epdhwduh tnwpwdwnpswuh gjninununbuwywu
UpwlwyniejwlU hnntph JGphu hnphgnuubpnwd (0-10 ud W 10-30 uU) pUwywl W
Jwpnwoéhu gnpénuubph gniguygdwl wpryniupnid Uywwndtp £ hEin (nudynn wnbkph
huintGUuhy Ynwnnwyned, vhghtu hnphgnunwd (30-60 ud) wnGph Yninwydwl gnnéd-
pupwgl wyth phs £ wnknh nwukgby: lunpp hnphgnunwd (60-100 ud) wju gnpépupwgl
wlulpwl wytiwgtbl £, npp ywpnn £ ywjdwuwynpywé hutp gpniuinwihu ontph Jw-
uwpnwyny L hnnh Ywnnigywbdpny:

CunhwUupwglbny hGwnwagnuniejntlutph wpnntuplbpp Ywpbh Ggpwhwugb,
np EgdhwéUh nwpwédwnpgwunid Juwnnpwy hnhgqwghnu hwwnynieiniultpny odwn-
Jwsé gpniunwihtu opbph 2wpnibwywywl oguwgnpénudp Ywpnn t pbpGp gjnunw-
nuinGuwywl hnnwnwpwépubph wnwywdwu, htnmbwpwp® bwl wpunwnpnquyw-
Unipjwl wuydwu W yeppuwwl wprynitupnid hnntph nEgpwnwgdwu:

arduuLNHI3NIL

1. Swpnienilywl WU, vwswinpwl 3.E., Wwqumwl Y. W. EpdhwdUh tnwpwéwongwlh
gnpniuwnwjhu gptph nengbh hwwnyniejniultph guwhwuwnnwdp puin npn2 hhnpnphudhw-
Jwu gnigwuhpubinh, 3wjwuwnwuh Yuuwpwl. hwunbu, 75, 2023 (nwywagnpniejwu Uke):
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"33 NulEhuwinp fuwnnnuwaghlbgnpdwlwl ghunwlwl YEUwnpnl
23uywunwp wqquiypl wenpwpuwyhl hwdwyuwpwl, wepnbndpwlwl $wlnyntn
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Annjuwénd Uepywjwgywé £ Shinhnpdnuutbph® Unyuhuh W Shpynuh wagnbgnie)niup
Glwyh Untnwun W Uwijgw unpuintph wéh, swnydwu b yunnwywdwl ypw gEpdwinuwjhtu hhn-
nnwnUuhy Jowynipjwl wywjdwulbnnud: Ntuncduwuppnie)nibubph pupwgpnid juwnwnpytb) Bu YEu-
uwdbwnphy swihnudubp GluytGune (Fragaria L.) pnyubph yGgGunwwnhy quugywéh, wnbplutph,
dwnhyutph L wwnninutph wéh nhuwdhywih W pwbwyh yEpwptnjwy:

tpwlps — Giuly— hhnnnwnUply — pwlynipintli— unpwn

B cratee mpezncraBieHo BaMsHHE GUTOrOpMOHOB AyKcHH U L{MpKOH Ha pOCT, IIBETEHHE H
IUIOZIOHOIIIEHNE COPTOB 3eMISTHUKH MypaHo m Maibra B TeIIIMYHBIX THAPONOHHBIX YCIOBHSAX. B
TEUeHNE WCCIEeOBAaHMI OBUIM IIPOBEAEHB OMOMETPHYECKHE H3MEPEHHS BEreTaTHBHOI Macchl,
JUHAMHUKH POCTA JIUCTHEB, IBETKOB U IUIOI0B PACTCHUH 3€MIISTHUKH.

bycmep — knybonuxa — eudpononuxa — svipawuganue — copm

The article presents the effect of phytohormones Auxin and Zircon on the growth, flowering
and fruiting of Murano and Malga strawberry varieties in greenhouse hydroponic conditions. During
the research, biometric measurements of the vegetative mass, the growth dynamics of leaves,
flowers and fruits strawberry plants were carried out.

Booster — strawberry — hydroponic — cultivation — variety

dhinnhnpdnulbpp jwd pniuwywl hnpdnultpu, opgwluwywl Ujnebp Bu, npnup
wpwnwnpnud BU pnyubph peheutpp: Uhupbqdtbing Ynuyptwn Jwjpnud® Upwup Ywpnn Gu
Ywnpguwynnk) pnijuh Untpwthnuwlwynienilp, wép W qupgwgnednp [3, 6, 15]:

UGluwpwlwywl pwquwquwuntpintup puntpwagpynud £ wmwpptp dnpdningh-
wutpny wuhwwubph wrywjniejwdp, npnup hwpdwnpbGgywdé GU npnwyh YEuuwuh-
swywjnGphu W yepwpunwnpnipjwl dubphu: WuniwdGuwjupy, $hghninghwywl Jw-
Jwpnwynid npwup wwhwugnd U Jhwju npnwyh Ujnietp, npnup juwywé Gu wbdh
L qupgwgdwl gnpépupwgpnid UnpdngbUhly wpnwhwjnnienlUubph hwn: Wju wnnt-
dny phunnhnpunulbpp puwlwl Jhwgnipjnibutp Gu, npnup ntubu bjwquwanyu Ynu-
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gEUinpwghwutpnud $hghninghwlwlu gnpépupwgubpp Ywpgwynpnn hwwnyniencl:
Lpwlp dwagnid U Jh Jhewywjpnid b inGnwithnpuynid GU JGY wyp dhowdw)p, npintbn
ywpgwynpnd U uwhdwlwé dShghninghwlwl gnpépupwgltpp’ qupgwgdwl
fupwuntdp, wpgbndp ywd thnthnpunudp [1, 2, 7, 9, 14]:

Uhuptwnhy fupwuhsubph wanbgnipiniup pnyutnh wéh W dbwydnpdwl pw ng Uh-
wju ghnwywu hGunwagnunnipjwl wnwpyw £, wjle jwunpGu yhpwndnd £ pniuw-
pniénipjwl nwpptp 6)nintph wpwywnhywnwd, Jwulwynpwwtu pnuyubph yegbunw-
nhy pwqUwgdwl JbGg: Wéh fupwlhsuEpny wpdwwnwiht hwdwlwpgh Jd2wynidp
nuyndhg wnwy L hGnn Lywuwnnid £ wpdwwnubph wpwg W nudbn wéhu, npu www-
hnynud £ jwy Ywgnnwywunieiniu b yGpgbunljw opqwultph huntuuhy waé [7, 8, 13, 19]:

Wjuop hhnpnwnuhy stpdwwnutbpnid Glwyh dowynieiniup UGé wé £ gpwlgnid W
nw hp htpeht wnwy E ptpnud npnwyh fuunhpubph (nLédwu wwhwuy, huswhupp U
huswb°u wuby, np wyblh 2wwn pbpp unnwuwl, hUs dhongubp Yhpwnb] Giwyh uwséhi-
ubpp huwpwynphuu sGpdwwnwup Gpywp cwdwuwy wwhtGine b (wy wpryntup unw-
Uwint hwdwnp, huswEu Julpubl pnyup dGpwgndp b wjb: Wu hGnwgnuniejwl 2unp-
hhy JtUp Yywpnnwlwup nét] Udwluwwnhw wpnh juunhpubp [ 5-7, 12, 13]:

Gnwagnunipjwl Uwywwnwyu B yhpwntind Wniyuhtu W Shpynu hnpunuubpp®
nhunwpyty, rG hug thnthnfunientllubp GU Uywwynid Glwyh Untnwlun W Uwiqw unp-
nbph waéh, Swnydwl L wnnwywdwl hEn uwywsd, wnpnynp Uywwnynid £ dEpnlpjwg
gntgwuhpubph thnthnfuniejntl, RE® ng: NtuntdbwuhpniejwlU fjulnhputpu GU nLuntdUw-
uhpty $hwnnhnpdnuUEph wqnbgnieintup JGp Ynnuhg hGwnwagnuynn Giwytunt unp-
nbph wéh b dwnydwl Yypw:

Une U UGenn: Uuon wppuwphnud JGdwgb) b Guuyh (Fragaria L.) uwwndwl hu-
inGUuhynieinilp, npu hp hGpehu JGdwgnt| £ Glwyh (Fragaria L.) wywhwUgwnyp hwdw2puwnphwjhu
ontywynid [5, 6]: Pwquhgu Gup (ub] W hwdngyty, np Gluwyh wakgnudp gEpdwwnlwihtu wwjdwu-
uGpnud pwywywuhu wpryntbwybun £, pwuh np hhnpnwnuhy gGpdwwnniup huwpwynpnipiniu £
nwihu Ywpsé dwdwlwynd unwlwint U6 pwlwynipjwdp pbpp: Uwlwju Jhlunyu E, pnyup
Lhuh eGpdwwnwup rE pwg gpnilnnud Gupwpyynid E puniejwl ywunuubphu W yGpghytpgn hug-
np dwdwuwy htwnn sGpwuncd [5]:

Pnrjuh SGpwgdwlp gnigpuewg wwlwunid U wéh huinBuuhynieniup, Swnynidp W ptp-
pwwnynipjwl pwlwyp: Npwtugh JGup YwupuBup wju puunhpp, fulwjGup gnudwp W dhengubp,
YwpbLh £ Guyh (Fragaria L.) Jawynipiniul hpwwuwglty $hinnhnpdnlutph Yhpwndwdp, npnup
Jwpnn BU 6U2G| pnuh SGpwgnudp, Lwywuwnb] huinGuuhy wéhu, pwpépwgltb) pGppwnyniejwl
wuwnhdwlp b hbtwpwynpnieintt tnw)] wyblh Gpywnp dwdwlwy Jwlwpniup wébgubine ebp-
Jwwnwup, wnwlg Upywd gnigwuhpubph hebgdwu: Unwhuh hnpdnuutphg Gu Uniyuphup W Shp-
ynup 2,7, 11, 17, 18]:

Untyuhtup plwywlu hnpdnu E, npp bwywuwnnid E pnyuph Upntpwthnfuwbwynipjwl pwpé-
pwgdwlp, wju wynhjwgund £ wpdwwnubph quqwpewhu dGphuptdwwnhy poheubph Yhudwu
huinBuuhyniejnitup® Uwywuwntbny wpdwwnwjht hwdwlwpgh Uunpwgdwup W ulunwujnibph Yiwu-
dwu gnpéplpwgh (wjwgdwup, huswbu Lwl pnyuph puwlwlunu wéh wwwhndwlp: Unctyuhup
Lwl wywnhdwgunid £ pponid pupwgnn 2Uswnnipjwl gnpdpUrwgp, npp pnyuhbu wwwhnynid £
EuGpghwjny W wuhunwd £ mGpLwpwihp: Wu hwdwpynwd £ phs Jnwwugwynp hnpdnu W Uuntupuy
oglnwlwnp E pnijuh thnnindwUp Jwubwygnn vhgwinbph hwdwp [6, 9, 11, 15]:

Shpynup  Unyuwbu puwlwu hnpdnu E, npp pwpépwgunid £ pnyup dwnynidp, wép L
wuwnwywdwlu wunhdwup: Wu hnpdnuph Ywaguh JGp dwnunwd U wnwnpptp hhnpopuhghuwuhy
prnLUtn, npnup pwpépwgunid BU ubpdGph 6intbwyneeiniup, Jwubind pnyuh hdntbwihu hw-
dwlwpgh Jbp' pwpépwgunid U pnyubph wdpnieyniup W bjwgbgunid wnwpptp hhywunne-
pjntuutph qupgwgnidp: WU pnijup dnin bjwgbgunwd £ wjuwyhuh hhjwunnipjntulGph qupguw-
gnudp hugwyhuphp GUY $hinnduinnpwl, pwyinbphngp, dnfupwagnyu thinnwdp W 2w wyj) hhyjwunnt-
pjntultn: Lwwuwbiny JBphupGUwwhy peheubnh wpwg Yhudwlp' wywnhdwgunid £ pniuh
qwgquwpwht wép, huswbu bwl bwwuwnnd £ ywnninubph wdpnejwl pwpapwgdwlp, npu £ hp
hGpphU  Uwwuwnnd E wywnnh Gpwp wwhwywudwup: Lwdwgunwd £ $ninnupupetgh L 2Uswnnt-
pjwl wnngbultpp [7, 18, 19]:
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Uju $huinnhnpdnulbpp plwlwu® pnyubph Yynnuhg wpwnwnnpdnn hnpdnuubn, Upwug dhown
swihwpwdhultpny Yhpwendp gh hwugbgunud Gruyp (Fragaria L.) ogunwwp hwwnynigniultph
Ujwqgbguwlp, L punhwlwnwyp, npwup Jwpnn GU pwpapwglb) Guuyh (Fragaria L.) oguwlwp
hwuwnynipynuutpp [10, 11, 15, 16]:

REnwagnuniniejwl hwdwnp Unie GU dwnw)bp IUUIR tnwpwédpnid gnpdénn niuncdUwthnp-
dwpwpwywl gbpdwnnwll wénn Gluwytbunt (Fragaria L.) Untnwun W Uwijgw unpwbpp: JvGpghu-
Utphu Jpwynieintup ywquwytpwybp £ hhnpnwnuhy stpdwwnlwiht wwjdwuubpnd: ®npékpp
Jwuwwnyb, Gu 2022p.h thGnpguwphg vhusl dwjhu puywé dwdwlwywhwwnywénid: dnpakpp
npytl U 2 Ypyunipjwdp, jnipwpwlgnin wugwd pungpytiny 20-wlywu pnyu: ARninp unpinbpl b
nuyyt) B 20x20ud uvldwl JwybptGuny: UdEgdwlu hwdwp untpunpwwn £ Swnwjibp Ynynuh
dwupwpebp: Npwtu ubunwjhu |nwénye ogunwagnpéyt) BU opwinyé wwpwpunwuiniebp, npnup
Uhpwnth U hhnpnwnuhy Jwynipjwu dwdwlwy. Ywihnwdh Uhnpww, Juighndh Uhwnpwn,
dwaglbghndh untdwwn, htuswbu bwl Yndwbpu wwpwpunwlinip 313 Agrolution special-n, nph
Ywaquh JGg GU Jinuntd wgnwn, $nudnp, Ywihnud, Ywighnid, dwagutghnid, pnp, Gpywpe, Unthpntu,
ghuy b ynhuéd wnwpnptpp: Ywpgwynpdt] GU hugwbu Wwpwpuwljnietph swihwpwlwlubnpl pun
hwudbwpwpywéd pwnwnpwagnph (EC=1,4-1,6), wjuwbtu £ ubunwjhu |nényph rrYywiht vhowdw)np
(pH=5,8): dnpéwnyywd Gluytune (Fragaria L.) unpwnbpp Gnbp U 2 mwpbywl: ®dnpand npwbu
unnighg punpygtp B UnUu unpntph wju pnubpp, npnup s6U Jowydbp $huiinhnpdnultpny:
Shnpynu dhwinnhnpdnuh oguiwagnpddwl swihwpwlwyp Ywaqutb, £ 1g 10 thuniph hwdny, huy
UnLtyupUh gwihwpwuwyp® 100 g 10 hinph hwyny: Shpynu $huinnhnpdnup Yhpwnybk, £ upuydwl
dhongnd, huy Uncyupup® wpdwwnwjht uunigdwt duny 3 wuqwd, Jhwdwdwluwy, 20-21 op pun-
Uhgniuny:

Jdbgbwnwghnu thnpébpp npdkp U ywpgwynpynn - jwnwywpynn wwjdwlutpnid, npinkn
hUuwpwynp £ wwwhnyt], hwdwudwu W Ythdwjwywu, W vbunwihu Jhpwywjph wwjdwuubn:
Sw2yh wnubiny wju hwugwdwupp® jwnptblh £ wyuntbp, np hwdwudwU nyjwiubp junwgytu, Grb
unyu thnpép ynpyuyh dwdwlwyh pUpwgpnid, hhwpyt, Uywwh nuGLlwiny wWwwnwhwywlu
wUhwjwn gnpénulbph wgnbgnieiniup, npp huwpwynp £ hwaqwpytp thnpdh d6y Ypyunipjwdp [41:

Unnyntupln b pUbwnplynid: Inwgnnniejwl pupwgpnid ywwmwpybp Bu yGu-
uwdBwnphy swihnwdubp vhugle $hinnhnpdnuutph oginwgnpénidp, huswybu bwle $hnn-
hnpdnUutph oguwagnpénidhg hGwnn: Aninp unwgywd ndjuiubpu wdthnithyby GU hw-
Jwwwunwuhiwl wnjntuwyubpnud: Un. 1-nud wdthnthwé BU Giuytune (Fragaria L.)
Uwigw W Untnwun unpuntph YEUuwdGunphy sgwihnuwdubpp Jhugle $hinnhnpdnuutph
yhpwnnidp b npwug Yhpwnnidhg hGwnn:

Ungnuwy 1. Shuinnhnpdnuutbph wanbgnieniup Giuwybune (Fragaria L.) Untnwun L
Uwgw unpwintph yagunwunhy quugywséh wéh ypw

= 5 5 o
5| 2| & |_]E ]
o 2| 5|8 |£9 5 5
15 5 3 < = 3| o =
= El > e 2 ° _ 3
5 2d 2| 23|24 5% |:
5 55 3| §3| 33 82 | =~
£ 23 £| 582953 |33
3 <= 3 L5 3| =4 3 =2 c =
= = g g =N S o = e
= c o oL = S
= [=% LS c3 =5
) 3 15 = a3l 3 =2
=3 = S = = 5 5 =4
=3 3 = 5 JDJ S| s e
oL S 3 =
o - =) = 5
= 15 L =)
=1 n =]
Unnighs 5 1,0 1 5 12,5 62,5
Uniowiin ®npéwpldnn,_ | 5 | 30 16 7 | 1425 99,75
Uwnnighs 6 1 13 6 135 81,0
Uwigw
®npdwnyynn 6 4 18 8 150 120,0
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Un. 1-nud UGpYwjwgdwd Bu JhUgl niuncdUwuppnipiniup W ncuncdbwuhpnt-
rintuhg hEnn Uwgw W Untnwun unpntph wnGpuutph pwlwyp, unp wEpllGph wnw-
swgnudp, wnbpuutph GBpywpnieiniup W dwybpGup: UyuhwjnnpBu Gpnd £, np
uygpuwywu thnind® Jhusle $hinnhnpdnuuph Yhpwnenedp, Jbp niubgwé inbpllubph
pwlwyh b Jwytpbuh htwn hwdtdwwnwé, Shinnhnpdnulbph Yhpwnenwdhg hGunn pnuy-
utph Unwin Lywuwdb, £ wnbplwnwowgdwl gnpéplpwgh wyunhjwgnid, hugwybu bwl
nGplwpehetnh Jwybpbuh JGdwgnid: Ywlwl wgnbgnipinit £ gpwlgdbp Giuyh
(Fragaria L.) Untnwun W Uwgw unpintph nGwpnid, uwywjl Jwutwynpwuwbu Uwigw
unpinh wéh nhuwdhywu wybh d6é wynhdniejniu £ npuunpb: Wn Gpunyep pw-
gwwnnyned £ unpunwjhu wnwudUwhwwnynipjniultnny:

Stpultph pwuwyh b hEnmbwpwnp wnGplwjhu Jwybptuh JGéwgnidp Lwwu-
nnud £ Gluwytune (Fragaria L.) $nuinnuhuptnhy Jwytptuh Jdwgdwlp, hugu wgnnid £
hEnmwaquwjnud swnhyutph L wywnninubph pwlwyh, huswybu bwl ywnninuGph npwlw-
Ywl gnigwuhutbph ypuw:

Un. 2-nud wdthnthjwé BU Uwiqw W UntnwUn unpinbph Swnhyutph wnwowg-
Jwl wnwUduwhwwnyniejntbutpp $hinnhnpdnuubph wgnbgniejwu nwly:

Urynuwy 2. Shuinnhnpdnuubph wgnbgniejnilp Glwytunt (Fragaria L.)
Untnwun U Uwigw unpuntph éwnydwl ypw

g B
3 = 3
- [l <
3 - 5 E
g ] = =
cl c ~ = =
5 £ 2T | 35 =
> 2~ 3,3 2 =
= = S N.C .
= 3<& o= ]
2 S 3 g o =35 | =
5 E < 32 33 =
=8 - < S
K=o S <=
c =g c o o 3
3 c = J'g =] 3 E Pel
s
2 368 | 23| E% | g
] ©C — Fait] =
c el 3 c . c
c = B cL =] cL
= 3
e = Cm c e
3 c a e
3 ° 3 2
3 5 |3
2 5
)
UwnnLghs 0 2 6
UnLnwlun
®dnpéwnyynn 1 5 18
U UwnnLghs 0 1 7
wigw dnpéwnyynn 1 6 22 1

SX%=5,2; LSD05:2,4

Un. 2-h myjwubph gGpiniénieiniuhg wyuhwjnnptl Gpund £ $hwinnhnpunu-
utph npwywlu wagntgniejniup thnpdwnyynn unpintph Swnywpnytph wnwowgdwlu W
punhwUpwwbtu SwnyUwu Yypw: Uwiqw unpnhup' JGY pniuh dwnhyuGph pwuwyp
unntghgh hEn hwubdwwnwé Ywadt| £ 15-ny, huy Untnwun unpinh dnin® 12-nd wyb:
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hUswbu wpnBU UpdEg, unpuwiht wnwUbdlwhwwyniejniuubpny wywjdwuwynpyws,
Uwigw unpwnh dnn bjwnynd £ Uwl Swnuywidwl wyth 6 wynhynep)ni: UHu-
hwjwn E oginwagnpdwé dhinnhnpdnuubph npwlwl wgnbgnipinitup yGnpnlpjw| gnigw-
uh2utph Upw:

Un. 3-nud wdthnthywé BU nyjwiutp Giuwybune (Fragaria L.) Uwigw W UnLnwUn
unpntph wunnwywdwu yGpwpbnjuw:

Unyntuwy 3. Shinnhnpunultph wanbgniejniup Giuwytune (Fragaria L.) Uninwun W
Uwigw unpnbtph yunnwywdwu ypw

= El £

o — 15

15 c S

2 = =

cl Z25S Q c

5 S 3 = S

= Es2 SN 3
—_ [@)] —_
3 == 35 £5
c Z 3 ~ 3 =3
s Sz 3& ==
= 3 a S S—
3 2= 2 .
5 53 =5 32
< s = 55 Se

[=H g.g 'g' =

c - 3

F=Y 33 c =

- a S c

cL 3 cl

o e

3 g S

5 =)

UwnnLghs 2 1-2 4

Untnwlin dnpbéwnyynn 8 5-7 16

UwnnLghs 1 1-3 5

vwiaw =g s wnynn 10 79 19

Un. 3-nwd gnijg £ inpjwé, pE hugwbu U wgnnud $hiinhnpdnuubpp thnpadwpy-
Jnn unpintph wyunnwywdwlu ypw: buswybu Updwéd £ wnyniuwynid, Gpynt unpinbiph
nGwpnwd £ pwpépwunwd £ wunnwywinigjwlu Jwywpnwyp dnn 4 wlqwd: Uwigw
unpinh Unun gpwugyb, £ 19, huy Untnwun unpnnh Unin 16 wnwewgwéd wwnninubp
$hwnhnpunulbph oginwgnpéwsé lnwppbpwyubpnid, wju nEwpnid, Gpp unnighg Lwp-
pEpwyutnnud gpwugyt| Gu 5 W 4 gnLgwuhubpp:

Eqnwilwgnieinily

®npéh wpnyniupnd hwugb) Bup wjb Ggpwywgniejwl, np JGp Ynndhg Yhpwn-
dnn $hiinhnpunuutnp nhwywunptu GU wannud Giwyh (Fragaria L.) Untnwun W Uwigw
unpntph wéh, Swnyuwu L wunnwywdwu Jypw: dhnnhnpdnulbph Yhpwndwu wp-
nyntupnid npwlwu nhuwuhyw £ gpwugyt) LW yegGnwnhy quugywéh, LW gGuGpwnhy
opgwuutph wéh pupwgpnty:

QtpJwwnwlp Gwyh (Fragaria L.) Updwd unpinbph dpw $huninhnpdnlubph wgq-
nGgnipintlu nluntdbwuhnpGint wpnyntupnd wnwownpynd Bup Yhpwnbp Untyuhu L
Shpynu hnpdnultpp gEpdwwnwlp, hhnpnwnupy Jwynipjwl wywjdwuutpnud® npwbu
Glwyh (Fragaria L.) U2ywé unpinbph waéh, dwnywywdwl L yunnuywdwl upwlhs-
ubp:

JEGpnujw| hGunwgnunwlwl whuwwnwlplbpp Ywnbh E wpnibwytblt wwp-
qbnt, Glwytunt (Fragaria L.) Uwigw W Untnwln unpinbph pGppwwnynipjwl gnigw-
Uh2utpp, htgwtu Uwl ptpph wwpwupwjhu npwyp:
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3.L. BGNLEUEG23UL, U.U. UUrQuUsuy, 3.n. 3UrntE8nNiLsuy,
Q. U. YUPUMES3UL, 3.L.UUNS2A3UL

Ubllnwuptnph wudmwlgnipywl ninpunp nhulibnh quwhwndwl b
ybpnionieywl ghunwlwl YELwnpnl
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2021-2022 pe.-hu jwwnwnpjwd hGnwgnunnie)niuubpny hwuwmwwnyt) £, np Upwpwinh
Jwpgh SwihGpwywl hwdwjuph (nthyh wnuywpyubpu nlubgb] GU YwpwnphUwjh pprniputpny
pwnap pbwytgwonie)nil, npnug ntd thnpdwpydt) GU phuhwywl twpptp fudpbph Wwnyw-
unn Unpwgntu dhpwwnwuwwultn: bpwwlwgywéd hGunwgnunieinitulubph wpnyntupnid www-
gnigyt £, np thnpdwpywé ng pninp wwwnpwuwnniyubpl Gu Gk wpnnitbwybun Yupwnphuwjh
nGuU:

Gwnwnnphlw — pppnipltn — (nthyh tnbyunpllbn — dpswinwuwwblbn — YELuwpwlwlwl
wpnyntiwdGunnegynty

UccnenoBanmst, nposeaeHabie B 2021-2022 ropaX, MOATBEPIWIN, YTO TOMATHBIE Ha-
caxaeHus oOmuHbl TamepakaH ApapaTckoll 00NacTH WMEIOT BBICOKYIO YHCIEHHOCTh 3ace-
JIEHHOCTH JIMIMHKAMH KapaJpHHBI, IPOTUB KOTOPHIX OBUIM HCIBITAHBI HOBEHIINE MHCEKTHUIUIBI,
OTHOCSIIIMECS K Pa3HBIM XUMHYECKHM TPYIIHaM.

B pesynbraTe npoBeIeHHBIX UCCIIEAOBAaHUH JOKA3aHO, YTO HE BCE MCIBITAHHBIE Iperapa-
ThI ObUTN 3 (PEKTUBHBI TPOTUB KapaAPHHBI.

Kapaopuna — 2ycenuyst — momammvie naanmayuu — UHCEKMuyuobl — GUOI0LUYECKAs
apexmusrocms

Studies conducted in 2021-2022 confirmed that the tomato plantations of the Taperakan
community of the Ararat region have a high population of caradrin larvae, against which the latest
insecticides belonging to different chemical groups were tested.

As a result of the conducted studies, it was proved that not all tested preparations were
effective against caradrin.

Caradrina — larvae — tomato plantations — insecticides — biological efficiency

Ywpwnphuwl Ywd nthyh pdhyp (Spodoptera exigua Hbn.) ywwwunid £ RG-
thntywplttph (Lepidoptera) Ywngh pyhyuGph (Noctuidae) puwnwUhphl: Shunindwagp
Lwjunpbl twpwédwsd t Gynnwwynid, Uuhwjnwd, Upphlywjned, Ijntuhuwihu Udkph-
Yujnud b Uduinpwihwynud [5, 6]:
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WU wju wnihdwg nbuwy £ U Ywpnn £ yuwub] 50 puinwuhph wywwnywunn
Jhwdjw b pwqUwdjw 185 inGuwy pniyuh [1,3,7]:

Juwuwwnnth adbphg nnipu GUwd epenipuGpp uyqpnd uuynd BU |nthyh
Jwwnw wnbpllubph wwptGuphdny, www Ynpébind Upwlug dte Yinp wlgptp GU pw-
gnud: Ywpwnphuwih epenipuGpp uudnd BU Lwlb JpwlwpeniyuBph pnnpngubpny,
swnhyutpny b ywnninutpny [4]:

Ui L JGpnn: Shinwthnpdbpp Jwwnwndbp Gu 2021-2022 pr. Jwjhu-hntuhu wdhulutph
pupwgpnid Upwpwuh dwnpgh SwihGpwywl hwdwjuph |nthyh nwwnmbpnid:

®npédtpp npybp GU Lhw unpinnh Jpw: Pnpdwnpyndubpnid pungnpyytp U Iwjwuwnwup
Swupwwbwnnientunud yewnwywl gpwugnid ntubgnn [8], phuhwlywl wnwnppbn fudpbph wywun-
Jwunn hGunljw) Unpwgnyl wwwpwuwmniyubpp. Udwluwn  (wgnnn Une' hunopuwwpp
150 gp/|), Uwwng (wgnnn Ujnte' ynidtunipnu 50 gp/|), Lhpnwd (wgnnn Ujnie' wpwdtyunplu 18
qn/l + ghwuwpwuhihwpny 60 qgp/)), Epuhpt| (wgnnn Unie' ghwuwnpwuhithwpng 100 ap/p,
MnnyGd dhin (wgnnn Une' ynidtunipnu 400 gp/yg + EJwdGywnhu pGugnwwn 50 qp/yqg);
Optinnu 240 (wqnnn Ujnie' uwyhpndbgh$tl 240 qp/|), Ywjbgn (waqnnn Ujnie' tnGwnpwlhhwnng
200 qp/p), dwppwuwn 200 (wannn Ui’ hdhnwyinwnhn 200 gp/)), dnthwd dibpup (wqnnn
Ujnie' phwutpopuwd 200 gp/| + pinpwuwnpwUhihwpng 100 gp/|): ®npdbph hwdwp swihwudnt)
E hwunhuwgb) Upphynu (wgnnn Ujnte' ghwytpdGunnhu 250 gp/)):

depp Lpywé huubyunhghnutinhg jntpwpwlgnipp thnpdwnpydt) £ Gpbp funniejwdp L
nLtubgt| £ GpGp ypyunnnie)nil:

Pwdljwlwihu thnpadwdwnabph jnupwpwugnip mwpptpwyh Jwybptup Yuqut) £ 50 Uz
Unpuynwdubpp ywwnwndt BU wuhgwynp dninnpwjhb upuyhgnd: Wphuwwnwupwjhu henniyh dwtu-
up Ywaqut) £ 500 |/hw:

dhwindwagh nbd thnpdwpydwéd vhgwinwuwwulbph Yeluwpwlwywl wpnyntbwybunnt-
RjwU hwpqwnndutpp ywwnwpytbp U Quph dbennny [2], hGunlyw| pwlwéalny.

U =(U-3)/U x 100, nputn’

U - dhpwinwuwwlulutph yEluwpwluwywl wpnynitbwyGnnieniul k£, %,
U - Juwuwuwnth ppenipubph pwlbwyu E dhugl upuynedp,
3 - Juwuwwnnth ppeniputph pwuwyu £ upuyndhg hGunn:

Upnyntipln U pULwplynied: LwhLwwl hw2dwndwl wnpnntupubpnd hwu-
wnwwnyt| £, np hGlnwgnwnnipntuutph tnmwphubtphu Upwpwwnh Jupgh SwihbEpwywu
hwJdwjuph pwdljwlwjhu thnpbdwnbnwdwutpnud |nthyh nuywpyubpp pLwybgwé
GU GnGl Juwuwwnith ppenipubpnyd (9-11 epenip 10 pnyuh ypw), npu £ hwdw-
wwwnwupiwlub E$hnndwah inuinbuwlwl yuwuwywnpnipjwl 26Uhu [9]:

RGnwgnunieintllGph wpryniupnd wwwgnigyby £, np thnpdwpyywéd ng pninn
wwwnpwuwnntyubpu GU Enbl wpnyniuwybn upwnphuwjh nGJ:

2021-2022 pwlwuutphu |nihyh nuywnpyuepnd $hinndwah eprenipubph nbd
pwdljwywyihu thnpadbpnd Yphpwnywsd Jhpwnwuwwuubph YEUuwpwlwlwl wpnnt-
Lwybwniejwl tnyjwiubpp uplwjwgdwé U wn.1-nd b wn. 2-nLU:

Un.1-h ybpniénie)nituhg Gplenud £, np 2021 pwywuht Upwpwwh Jupgh Sw-
thGpwywl hwdwjuph |nthyh wnuywpyubpnud ywpwnphuwjh nGd hpwwlwgpwé pwd-
Uywywjhu thnpatpnd Yyhpwndwéd wwwnmpwunnityubphg wnwdb) pwpép YELuwpwlw-
Jwu wpnyniuwybunneeynt U wwywhnybp hnlyw] ywwnpwunnyubpp Uwunn (0.2-
0.3 /hw), Uwwng (0.3-0.5 |/hw), Epuhpty (0.5-1.0 [/hw), Meny b dhuin (0.1-0.2 /hw):
Lo2Jwé vhgwinwuwwultph thnpdwnpyqwé nipupwlginp tnwpptpwy hp YeUuwpwuw-
ywu wpnyniuwydbunnipjwdp gbpwquugt) £ swhwudnawihu Upphynjhu: Upuynwdhg 1
on htwnn yGpp Updwéd nmwnpptGpwyutpnd Jhgwwnwuwwllbph YGUuwpwlwywl wpnyne-
UwyGwnnipyniup yuaqub £ 75.9-95.5%, 5 on htwnn® 79.6-97.9%, 10 op hwnn® 74.8-88.7%,
15 on hGwnn® 70.1-80.5%: bul swihwldnty Upphynt upuydwu 1-hu, 5-pn, optiphu gnigw-
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ptntl E hwdwwwwnwupiwuwpwp 75.6%, 81.1%, 70.6% W 59.4% YGUuwpwlwlwl wnp-
nynibwybunnipiniu: Lngu wnjntuwyhg Gplnd £ bwl, np Lhpned, OpGnnu 240, JYw)b-
gn, dwppwuwn b dnihwd d1Epuph ywwmpwuwnniyubpp Yhpwnwé ng dh dSwhuuh sw-
thwpwlwyny s6U gnigwpbint] pwdwpwn YGLuwpwlwywl wpnntbwybunnie)nil Yw-
pwnnhuwjh ppenLpUtph nGu:

Unyntuwy 1. Uhgwinwuwwlltnh YEluwpwlwywl wpnyniiwybnntejniup
YwpwnphUwjh nbd, 2021 .

Uhgwunw- Ugnnn UjnLep Owfpuuh YGLuwpwlwywl

uywu pwlwyp, wnnyntuwytGwnnie)nll puin
I/hw, Yg/hw hwpqwndwl ontiph, %
2021 p.
1 5 10 15
Udwlwn hunopuwwnp 0.2 88.5 | 93.7 82.0 74.4
0,25 89.2 | 96.3 86.5 77.8
0.3 91.0 | 97.7 88.7 80.5
Uwiwng yntdtunLpnu 0.3 75.9 | 80.2 74.8 70.4
0,4 80.7 | 82.5 76.1 73.8
0.5 85.0 | 83.4 78.5 77.6
Lhpnd wpwubywnhu + 1,2 47.7 | 55.0 40.2 37.1
ghwuwpwuhi- 1,35 48.0 | 57.3 41.1 375
hwnni 1,5 55.2 | 58.0 | 44.6 40.0
Epuhpby ghwuwnpwuhy- 0.5 87.4 | 90.6 78.3 70.1
hwpni 0.75 90.8 | 95.0 80.7 73.8
1.0 95.5 | 97.2 88.0 75.4
MnnyGju yntdtunipnu + 0,1 86.8 | 79.6 79.6 72.3
dhwn Edwdtywnhu 0,15 89.0 | 88.4 82.0 75.5
pGUgnw 0,2 93.3 | 97.9 86.4 771
Optnnu uwyhpndtbgh- 0.3 20.1 | 20.5 23.0 22.0
240 dtu 0.4 242 | 254 25.0 22.3
0,5 26.8 | 30.7 27.4 22.5
Jwjtgn nbwnpwuhih- 0.1 67.4 | 68.9 61.5 53.4
wnn| 0.15 719 | 75.6 65.3 62.1
0.2 86.6 | 94.2 76.1 68.5
Jwppwlwn hdhnuwyinw- 0.3 38.0 | 42.2 32.1 27.0
nhn 0.4 43.3 | 47.5 38.0 34.2
0.5 51.6 | 55.1 40.7 35.3
JUnihwd rhwUbpop-uwyJ 0.3 44.2 | 52.9 36.8 22.2
d|Gpuh + pinpwlwnnpw- 0.4 55.0 | 60.7 48.7 40.4
Uhthuwnny 0.5 60.0 | 63.9 | 50.5 46.1
Quithwuunt) | ghwbpuGunphu

JUpphdn/ 0.3 75.6 | 81.1 70.6 59.4

Un. 2-nud UGpYuwjwgdwé nyjwutphg Gpunid £, np 2022 pywlywuhu Upwpwinh
dwngh nthyh nbuwpyutpnud YupwnphUwjh ntd hpwywlwgnwé pwdljwywihu thnp-
agpnud yhpwnjwéd wywwnpwuwnnityubphg Ypyhtu wybh pwpép Yeluwpwlwywu wnp-
njntbwybunneeintl Bu wwywhnybp UWwuwn (0.2-0.3 /hw), Uwwng (0.3-0.5 [/hw), Epuhpby
(0.5-1.0 /hw), MnnyGjd dhwn (0.1-0.2 /hw) lnwppGpwyutpp: LaJwd Uhpwnwuwwuub-
nhg jntpwpwlginipp Ypyhu hpGug gnigwpbpwé YELuwpwlwywl wpnnibwybunne-
rjwdp gbpwquwugb] Gu gnigwudnipwihu WUpphynjhlu: Upuynwdhg 1 op hGwn (Gpp
Uoywé nwppbpwyutpnd Jhpwnwuwwulbph Yeluwpwlwlwu wpnnibwybunneg)nt-
Up Ywaqut) £ 78.5-95.0 %, 5 on htwinn® 80.7-98.8 %, 10 on htwn® 70.4-90.6 % W 15 op hb-
wnn® 65.8-83.1 %: buy swihwudn) Upphynu upuydwl 1-hu, 5-nn, 10-pn W 15-pn ontGphu
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gnigwpbnt) £ hwdwwywwnwuppwluwpwnp 70.8 %, 82.0 %, 67.4% W 62.2 % YEUuwpwlw-
Jwu wpnynibwybwnnieniu: Uhlunylt dwdwluwly wnjniuwyhg Gplnwd £ Uwl, np hug-
wbtu 2021 p-h thnpatpnid, wjuntn Lu Lhpnid, Optnnu 240, Ywjtgn, Ywppwuwn b Yn-
lhwu $1Gpuh wwwnpwuwnnyutpp Yhpwnwsd ng Jh dwhuuh swthwpwuwyny s6U gnt-
gwpbpt] pwwpwn YELuwpwuwywl wpnntbwydbnneintt Shinindwah eprenLputph
ntJy nt 6L Ywpnn Gpw2huwynpyt) yuwuwwnneh n6d yhpwntihu:

Uryntuwy 2. Uhgwinwuwwultph YEbuwpwlwywl wpnynibwybunnieginiup
YwpwnphUwjh nbd, 2022 .

Uhpwww- | Ugnnn Ujniep | Swhuuh pwlwyp, LUGLuwpwlwlwu

uywu /hw, Ya/hw wpnynibwyGwnnientllu pun
hwpwndwu opbkph, %
2022 .

1 5 10 15
Udwuwn hunopuwwnp 0.2 86.8 | 919 | 854 71.5
0,25 90.3 | 97.0 | 873 78.4
0.3 94.0 | 98.8 | 90.6 83.1
Uwing yntdtunpnu 0.3 786 | 80.7 | 725 65.8
0,4 82.2 | 85.7 | 74.3 68.0
0.5 86.0 | 909 | 76.0 70.9
Lhpnud wpwdGywnhu + 1,2 39.4 47.1 41.8 40.3
ghwuwnpwuh(- 1,35 42.2 53.8 47.5 42.1
hwnni 1,5 50.7 | 55.6 | 49.9 46.7
Epuhpby ghwUwnpwuh|- 0.5 81.5 82.0 70.4 68.2
hwnnt 0.75 85.0 | 933 | 77.2 72.4
0,1 93.8 | 98.1 | 84.9 78.0

Wuwhuny, 2021-2022 pwywllutpht Upwpwwh dwupgh SwihGpwlwl hw-
dwjuph (nhyh wblwpyubpnid YuwpwnphUwih epenipubph ntu wwjpwnnid thnp-
dwpywéd Jhpwunwuywllbtphg wnwyty pwpép YGLuwpwlwywl wpnynibwyGunne-
pIntL BU wwwhnybp Ujwuwn (0.2-0.3 /hw), Uwwng (0.3-0.5 [/hw), Epuhpt] (0.5-
1.0 /hw), MnnyGd dShwin (0.1-0.2 /hw) ywwnpwuinniyutbpp: Laqwéd Jhpwinwuwwl-
utph thnpéwnpyywéd jnipwpwlgnip lnwpptpwy hp YeLuwpwlwlwu wpnynibwybunne-
rjwdp gbpwquwlgt) £ swihwludnpwihu Upphynjhu:

PwUh np wnwyb] wprnynibwybwn nwppbpwyubpnud Ewlwu twppGpneeynu sh
wpdwlwagnyb] Yeuuwpwluwywl wpnnibwyGnniejwl gnigwlhubpned, GluGiny puw-
wwhwywlwywlu b nunbuwlywlu Lwwunwwhwpdwpnieintuhg' hGunwagw thnpéwp-
yncduGpned npwlp Yyhpwnytu vhghu funnipjwdp tnwpptpwyutnpny:

ardyuLnNmsSNL

1. Bounesnu u BpenuTesn OBOLIHBIX KyJIbTYp U KapTodemnst. M., c¢. 207-208, 2013.

2. Tap K.A. MeToabl MCIIBITAaHHSI TOKCHYHOCTH 1 (G QEKTUBHOCTH MECTUIHAOB. M., ¢.287-
289,1963.

3. Kysueyoe B.M. HacexoMble U KJICIIH - BPEIUTEIN CELCKOX03IHCTBEHHBIX KyIbTYyp. ToM
III. Yemryexpsuisie. Y. 2. CI16. M3parenscrso "Hayxa'", 410 c. 1999.

4. Tepnemesan I'JI. Bpemnas QayHa OBOIIHBIX KYyJIbTyp ApapaTcKOW paBHHHBL, OHOIKO-
JIOTUYecKrne 0COOSHHOCTH TIaBHEHIINX BHAOB U WHTETPHUPOBAHHAS O0pH0a MPOTHUB HUX:
Juc. n-pa cenbCKOXo3fHCTBeHHbIX Hayk Mo cmen. 3.01.03. "3ammura pacteHuil ot

BpenuTeneit u 6osnesneit”, Epesan, 1996.

53



3.L. BEMLEUEB23UL, U.U. UUNrQUBUL, 3.M. 3UrNHR3NILEUL, G.U. YUrUNES3UL, 3.L.UUrS23UL

https://b-technology.pro/ru/sovka-pomidornaya-karadrina-spodoptera-exigua/
http://www.cnshb.ru/AKDiL/0024/base/RK/003756.shtm
https://www.botanichka.ru/article/sovka-pomidornaya-karadrina-osnovnaya-
informacziya-o-vreditele/
https://snund.am/hy/page/permitted-chemical-and-biological-plant-protection-
products/128
https://www.syngenta.kz/vrediteli/malaya-nazemnaya-sovka-karadrina

Uinwgylty F 03.03.2023

54


https://snund.am/hy/page/permitted-chemical-and-biological-plant-protection-products/128
https://snund.am/hy/page/permitted-chemical-and-biological-plant-protection-products/128
https://www.syngenta.kz/vrediteli/malaya-nazemnaya-sovka-karadrina

Lwjwunwbh Qhunnieynibbtph Uqquyhlt Uywnbdhw Cwjwunwih Yehuvwpwlwwbh <whnbu
HauuoHanbHan Akasemus Hayk ApmeHuu BuoAaoruueckulu XypHaAa ApmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

» Onpdwmunuwilywl b inbuwlyuwl hnnywolbn« dxcnepumenmanshole u meopemuiecKue cmamopu®
*Experimental and theoretical articless

Swjwuwnwlh Yeuuwp. hwunbu, 2-3 (75), 2023

DOI: 10.54503/0366-5119-2023.75.2-3-55

oner ugduuh nsUurcUshnu anshurh 2rerh UULhSUrUYyUL
Jhauuh QLURUSNIUL CUS UNLhdNPU AUUSErhULGMh
dULRULUYN

3.U.LUMMUL3BULY, 3.3, UNREL3UL2

33 plwwwhwwlnipywl bwuwpwnnygwl «Uwl wqquyhl wwpl»
233 QU YEUnwlwpwlnipywl U hhnpnEyninghwyh ghunwlwl Gebinpnl
hripsimekobelyan@mail.ru

2019-2022 pr. Ywwwnyb] £ Ubwlw [8h nnwthEph onGph Ynthdnpd pwyinbphwutph
ncuntduwuhpneinil: Nunwdbwuhpwd (nnithBpp, punn Eynpnquuwbhnwpwywl quwhwin-
Jwl, hwdwwwwnwupwub] U nEYpGwghnt bywwnwyny gpoginwgnpédwl ywhwuglubphu:

Nehpbwghw — 4nih-hunbpu — onh npwly

B 2019-2022 rr. mpoBeieHO HCCIEIOBaHHE KOJU(POPMHBIX OaKTepUil B BOJAX IUISDKEH
o3epa Cesan. [1o 9KOJOrO-CaHHTAPHOW OLICHKE HCCICAyeMble IULDKH COOTBETCTBOBAIH TpPeOO-
BaHMSIM BOJIOTIONIB30BAHMS TSI PEKPEAIIMOHHBIX [[EICH.

Pereuuﬂ — KOJU-UHOEKC — KAYeCme0 800bl

In 2019-2022 study of coliform bacteria in the beaches waters of Lake Sevan was carried
out. According to the environmental and sanitary assessment, the studied beaches corresponded
the requirements for water use for recreational purposes.

Recreation — coli-index —water quality

Ulwlw hép 3wjwuwnwlh, hugwybu bwl wdpnng Undywuh pwngnpwhwd 9oph
hhduwywu wnpjnipu E: Uphuwphh pwngpwhwd gnip ntubgnn wdtUwpwnéap (66phg
JGYu £ (pwpépnieinilp 6ndh dwybplnypehg' 1916 U) [4]:

Uliwuw |6h nEYpGwghnU gnnnt nwpwépw htu uwhdwultbph dLwynpdwl hw-
Jwn hhdp GBU Swnwjt] puwywl wpdGpwynp (wunpwdwnutph W nGuntpultph nw-
pwépwiht pw2tujwénieinilp, pwnwpw2htwlwl qupgugdwl wnwUdUwhwwnynt-
prjnLUUGEpp, RGEYpEwghnu twpwépubph nwghnUw| ognwgnpddwl fulnhputpp (pUw-
Jwl (wunwdpwnubph, ywundwdwynipwihu hnpwnpéwllbph wwhwwunipeniup),
wnwpwoéplubph pulwjnnnipyniup, nEYpEwghwih pwgdwqwu dutph Yhpwnnidp, nGy-
nGwghnu wwhniunwjhu nwpwéplEnph wnlwjniejniup, gnjniejntl ntukgnn nwnk-
pwjhu punyph nGYpEwghnt Yurenigwwywwdwl Yupgwynpdwl wlhpwdtwnnt-
RJnLup [2]:
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®NLN UGUULPh NEUNrEUShNL aNShLErh 2rGrh UULhSUNUUUL vhaUuh QLUIUSNIUL CUS...

Whwwnwlph Uywwwll E Jwuptwpwlwywl gnigwuhpuEph hhdwl ypw
gUwhwwnt) Ukwlw 16h wihwdbpa gnnnt Eyninguuwlhnwpwywu yhdwynp:

dEYw) wnunndwlu guwhwndwl b whiwnwsdhu dhypnopgwuhquubph wn-
Jwjnipjwl (wy gnighgubn Gu dEYw Ynthdnpdubpp: dEpehulutphu wnywjnip)ntup
wuwjdwlwynpdwd £ bwl gjninuinunbuwwl bW wpnnwyw)ptphg Gynn sdwppywé
hnupweptnny [8,9]:

E.coli pwywnbphwubpp gpwjhu Eynhwdwlwngh pwpd $EHWE wnunnindwl
gnigwlhpltipu Bu: E.coli pwywimEphwubnh wnywjniejniup onpned sh juwpnn wuhwlqu-
nniejwl wrhe hwunhuwlUw], uwlwju wjn thwuwnp unpnn £ yywybp wyu Jdwuhu, np
nwpwoépp Ywpnn £ Jwpwyywé (hubp bwl Jwpnne wnnnonipjwl hwdwp yunwl-
qwynp wj| whunwoéhl pwywntphwutpny, wjuhUpl nw wwpquwuwbu yywjnud £ Jwp-
nnL wnnnontpjwlp uwywnuwgnn wynntughw| yunwugh Jwuhl [5, 6]:

Qnh npwyh quwhwwndwlu Uwywwmwyny nwunwbwuphpybp GU Yynthdnpd pwy-
inGphwutipp, npn2yty £ Ynih-huntipup (wnhpwjhu gniwhyubph pwlwyp 1p gpned), npp
punitpwannud £ Jwpnywug L yeunwuhubph ynndhg hhnpnhwdwlwng uGpdnidywéd
udhynndnpw:

SRwdwbowju I3 wnnnpwwwhnipjwl Uwhiwpwpnipjwl® 2018 . N 09 hpwdw-
uph' «<nGYpGwghnu Lwwwnwyny gpoginwgnpddwl ywjnptpnid Jwybplnipwhu gpwjhu
nGunLpuutph onph npwyhu UGpywjwgynn hhghtuhy wwhwugubp» N 2.1.5.001- 18
uwluhnmwpwlwu Ywunulubpp W UnpdtGpp hwunwwnbine Jwuhu npn2dwl, Ynthdnpd
Jwuptutph pywpwlwyp swbwnp £ gGpuwqwugh 500 GUU/100J] (QUU-qwnnLp wnw-
puigunn Uhwynn) wndtpp [1]:

Ui U JEpenn: LUnpwnnudp Juwwnwpdbl £ Jwupkwqbpé wnwpwubpny, Jwuptwpw-
unpjwl Uty punniujwd Jtpnnutph hwdwéawil: Uwwpndhn pwyntphwutph (37°C) pywpw-
Lwyp npnayty £ gnp ullnwpwp wgwnphg ywwnpwunywséd unwunwnun ublunwuhpwywipned, wéh
hwlwwwwnwunwlwpwp 24 dwd hwadwpyny, huy Ynih-huntpup' dsdppwlwihu $hiinpdwl ut-
rnnny [3, 5, 6]:

QLwnh 9ph npwyh EYyninquuwthnmwpwywu guwhwwnndp uwnwndtl E pun L9 Nindw-
utuynjh [7]:

Nruntduwuhpnie)ntlubpUu hpwlwlwgyb Gu 2019-2021pRR. ognuwinnu wduhl, huy 2022p.
hnLuhu — ognuwinnu wdhuubphtu hwuguuwgnnubpny wnwyb) Swupwpbnuywéd hwupwhu ghy 1,
rhy 2, ehy 3 L pbpwyngnt (nnwthtpnud (LY. 1):

vequvl Lh&

Lyuwp 1. Ubwlw |6h nunidbwuhpywé (nnuithtph nhinwgwlgh pwpunbq:
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Wpnyneliplbn U pllwpymd: 2019-2021 pe. ognunnu wduhl Ywwnwndwd
ncuntdUwuhpniejnilubph wprnyntupnid wnhpwjhu gniwyhyubn hwynuwpbpytb) GU pn-
Lnn thnpéwldnipubpnud, huy Ynih-puntpup thnthntudtp £ 100-400 QUU/| uwhdwlub-
nnd (Uy. 2):

400 - m2019
350 2020
= w2021
3 300
< 250
g 200
5
g 150 -
® 100

50
0
<wlpwiht <wbOpwht {wbpuwyhb Uplhy
phy 1 phy2 phy3

Liwn 2.2019-2021 pe. oghuinnu wduhUu ®npp UlwUh [nnwthGph gpbpnud gpuugywd
Unth-huntipuh (QUU/]) wnpdtputinp:

Unih-huntpuh wnwyb] pwpép wpdtp wpéwlwgpybp £ hwlgunwgnnutpny
hwutdwunwpwn wybh swupwptnudwéd hwupwjhu hy 1 (nnwithnid (LY. 2):

2022 p. Jwunwnpywd hGunwgnwunnieintuubph wpnyniupnd wywpqytbg £, np hne-
Uhuh wnwehU nwulbonwynid’ Uhusl hwuquinh ukgnup uyuytip, nuntduwuhpywéd
Lnnwthtph gnpGpnud Yynthdnpd Jwupkbubp hwynbwpbnyt] U Jhwju hwupwjhu phy 2
tnnwthnud® wjl £ 2w phg pwlwyny, Ynih - hunbpup (wnhpwjht gniyhyutiph fudph
Jwuptutph pwlwyp 1 opnd) Ywqub] £ punwdtup 50 QUU/: Iwuquinh wywnhy
2ppwunid’ hnethuh yGpghu tnwubiopjwynid  hnitbhu wduh hwdGdwwn (nnwthtph ontk-
pnd wpéwlwagpyby £ ynh-huntpuh wpdtph pwpapwgnid® 100-200 QUU/: Mwjdw-
LUwynpwé hwuquunwgnnutbph pyh wény, ognuinnu wduphtu gnpwlgyt| GU hwdbdw-
inwpwn pwpap wpdbpubn 130-560 QUU/ (LY. 3):

E3nuhu
=Rnaghu

B Ognuwnnu

|

Swlpwyhu Swlipwjhu Swlpwjhu rEpwlngh
rhyl rhy2 rhy3

=2
(=3
(=]

v
(=3
(=]

=
(=
=]

Fwpwliwly FUU/
N w
(=3 (=3
o o

[y
(=3
o

o

Llwp 3. 2019-2021 pe. ognuwnnu wuuht ®npp ULwuh nnwthtph gnbpnud gpwugdwé
Unth-hunbpuh (QUU/)) wpdtputpp:
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Swupwjhu rghy 2 (pnwthnd gpwugwé wnpdbpubpp Unin B pGpwyngnt
hwwndwénd gpwugwé wpdtpubphlu, npndhbnl Upywé nhunwybntpp Jhdjwlghg
owwn htnne g6U L huwpwynp E, np pbGpwyngnt nhuwybnh wnunnnywoénieniul
wanh Uwl hwupwiht phy 2 (nnwithh 2nh npwyh dwwdnpdwl Yypw:

Qwutdwunwé 2019-2021 pp. gpwugwéd ntuntduwuhpnip)ntlUbph wpnynLlp-
utph hGwn 2022p. ognuwinnu wuuhl, opphuwy' rhy 2 (nnwithnid Uywwnytl £ Yynh pwy-
nGphwubnph npn2wyh wa Uy.3):

NuntJbwuhpdwé nhnwybwntpnud gpwugywé E.coli pwymbGphwubph wpdtp-
Utpp s6U gGpwquwlgb] 33 wnnnowwwhniejwl Uwhiwpwnpnipjwlu L GYpwdhniejwu
ynnuhg uwhdwuywé Unputipp [1, 9:

Uliwuw [6h (hnwthGph ontpp, hwdwéwju Y% Nndwutuynih Jwybplnipwhu
ontph EYyninquuwUhnwpwwl nwuwywpgdwl, puwn ynih-punbpuh wpdtputph,
hwdwwwuwnwupuwub] GU «Jwpnip» (I nwu) opGph nwiupu:

arduuunHeESNL

1. 33 wnnnpwuwwhniejwl Uwhiwpwpnienit, 5 wwphth 2018 pYwywuh N 09-UL  «NGY-
nGwghnt bwywwwyny gnogunwagnpédwl Jwinptpnid dwytplnipwihu gpwjhtu nbunipu-
utph gnh npwyht UEpYwjwgynn hhghtuhy wwhwugubpn» N 2.1.5.001-18 uwuhwnwnpw-
Jwu Ywunuubpp L  UnpdGpp  hwuwmwwnbGint  Jwuphu  hpwdwl:  Swuwlbh E
https://www.arlis.am/DocumentView.aspx?docid=121555 hwugtny:

2. Ubwuw |8h gpnhwywp wywquwuh nwpwdpwjht hwinwlwagddwl bwhwaghé, 33 Yw-
nwywpniejwl 2013 pqwywuh hnithuh 18-h N 746 - L npn2nid

https://www.e-gov.am/u_files/file/decrees/kar/2013/07/13_746.pdf

3. Jlabunckas A.C. MUKpOOHOIOTHS ¢ TEXHUKOH MHUKPOOHOJIOTHYECKUX HCCIEIOBAaHHUN //
M., «Menmununay, ctp. 307-309, 1978.
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PUlwlywl (wunpwdwnutbph quugwéwihu yepwihnfuntdubnu wdBunip unwgtb) GU ginpw
L punn Gpunyphlu wudbpwnwpéd punye: AUwysnipjwl wénn wwhwlslbpp pwywpwnpbint hw-
dwp gjntnuinunbuntpjwl Jupdwu JGennutnh wpnhwywuwgndp b dwdwluwywyhg nkhuun-
Lnghwubph Yhpwrenwdp qqwih tnwpwépubph ypw hwugbgnt GU uygplwlywu hwdwybgnipniu-
utnh hhdunghu thnthntuntejnilutnh:

Upnyntupnid Yupney thnthnpunipinibubph £ Gupwnyynid ndjw| nwpwodph $wnbwl, np-
nbtn hp npnyu nGpu ne LpwuwyneentlU ntuh opupunindwnilwl: WuppnungbU dLwthnpujwéd
wunpwdpwnubpnid  prgniultph  Eynpnghwjh  nuwunwbwuppnipjwu  (wdwanyl Jnnbp Gu  Yybn-
UGhuttpp: Whuwwnwuph hwdwp Ujnie U hwunhuwgt) dGp ynnuhg 2018-2022pR. hwwpwapwd
nyjwiutpp: Yhnwpynedubpt hpwywuwgnt) Gup Unbthwuwybpn pwnwph W pwunwpwdbpéd wg-
pniwunpwdwnubpnd’ wjghubp, pwlswpwlngubn, hwgwhwwhyh gwupubn, nwpdw wnwnppkn
utgnultphu b wJdhuubphu: Upgwhuh opuhnndwniuwnid Ytrubhultbph gbnp UEpYuwjwgywé £ wn
wjuop Jtp Yynnuhg nruntduwuphpywd jnp ntuwyny, uwlwjt wphuwwnwupnid pUlwpydwu Gu
GUupwnyyntd hGnlyw|] nGuwlubpp' ul YGrubhuuGpp (Turdus merula), Gpgnn YGnuGhultGpp (T.
philomelos), unubédwytnubhuubpp (7. viscivorus) W uhuybnUubhulbpp (T. Pilaris): SGuwyutph
puwnpnipintup Wwunwhwywl sk, pwUh np J6p wwjdwuuGpnd wgpniwunwdwnubnnd wnwyb|
2w hwunhwnud U hEug wjn mGuwyutknp:

Wagnnjwlnpwdpun — Yenwpwdhl — UnGihwlwlbnwn — Fyninghw — wlpnnwnqbl gnpénl —
rsuwdpwnilw — wnpwy — unulidwltnlbiu — upllyrltiu — ult Yenlbu

MaccoBsle mpeoOpa3oBaHus IPUPOIHBIX JTaHAIIA(TOB MOBCIOLY MPUOOPENH TI00ATBHBIH 1,
HO-BHIMMOMY, HeoOpaTHMbIi XapakTtep. JJJisl yIOBIETBOPEHHS PaCTyIIUX MOTPEOHOCTEH HaCeNeH s
MOJICPHHU3ALIMS METO/IOB BE/ICHHUS CEIILCKOTO XO34HCTBA U MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHH
Ha 3HAUUTENBHBIX TEPPUTOPHSIX BBI3BAIM OCHOBAaTENbHbIE H3MEHEHHUs I€PBOHAYAJIBHOTO
coo0recTsa.

B pesynbrare 4ero pe3kiM H3MEHEHHsIM MojBepraeTcs payHa JaHHOH TEepPUTOPHH, TE CBOIO
0co0yI0 pOJib U 3HaYCHHE UMeeT opHHUTO(ayHa. B aHTpOMOreHHbIX NaHmmadTax JTydned MOACTbI0
MCCIICIOBaHMUSI KOJIOTHH HTHI] SIBJISIOTCS JPO3/bl, KOTOPBIM H MOCBSIIEHA AaHHas pabora. IIpenmerom
paboThl Tmocykuwu coOpanHele Hamu ganHble 2018-2022 tr. HabmromeHWs OCYIIECTBIUINCH B
arponmanmadrax ropoma CremaHakepra M IPWICTAIOMMX pailOHOB (caibl, OrOpOAIBI, IOCEBBI
3EpHOBBIX KyJbTyp). HaOmromeHHs NpOBOAMIMCH B pasinMyYHbIE CE30HBI TOAAa M Mecsubl. B
oprHuTO(ayHe Apliaxa CeMeCTBO JPO3/0B MPEACTABICHO M3YYSHHBIMH HaMHU IO Ceil JIeHb CEMBIO
BH/IaMH, OJIHAKO, B JaHHOM pabore OymyT obcyxmarses depHbie apo3asl (Turdus merula), mesune
npospt (T. philomelos), nposasr-nepsosi (T. viscivorus), aposasi-psounnuku (T. pilaris). Beioop
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BUJIOB HE CITy4acH, OTOMY YTO B HAIIMX YCIIOBUSX B arpojiaHmmadTax Jale BCEro BCTPEYAIOTCS 3TH
BHJIBL.

Azponanowagm — payuon — Cmenanaxepm — 9K0102ust — AHMPONO2EHHbII Pakmop —
¢ayna nmuy — noxo0 — 0po30-0epsaba — Opo30-pAOUHHUK — YePHBIL OPO30

Mass transformations of natural landscapes everywhere have acquired a global and,
apparently, irreversible character. To meet the growing needs of the population, the modernization
of agricultural methods and the application of modern technologies in large areas caused
fundamental changes in the original community. As a result, the fauna of this territory undergoes
drastic changes, where the avifauna has its special role and importance. In anthropogenic
landscapes, the best model for studying the ecology of birds is thrushes which is the subject of the
work. In the avifauna of Artsakh, the family of thrushes is represented by seven species studied by
us to this day, however, in this paper we will discuss thrushes of Turdus merula, T. philomelos, T.
viscivorus, T. pilaris. The choice of species is not accidental, because in our conditions these species
are most often found in agricultural landscapes.

Agrolandscape — diet — Stepanakert — ecology — anthropogenic factor — bird fauna —
hiking—mistletoe — field thrush — blackbird

Puwywl hwdwytgniejniuubph wlppnwngbl yGpwihnpuniduGpp hwdwpynwd
GU Eyninghwywl hwdwlwnagbph Ywrnigwéph W wagdh ypw wgnnn wju hgnp gnp-
6énuutphg Jtyp, npnup wpwguwgund U $wnibwih ybpwihnpudwu nbdwp: Unw-
JElwwbu Jté wanbgnieintu ntuh gjninunbnbuwlwl gnpénilbnie)nilp, nph wp-
njntupnid dLwydnpynid BU wgpnwun2wdwnutnp: Wn wnnidny ywwnwhwlywu s6U wg-
pniwun2wdwnutbpnd  YGUuwpwaglwaquwunipjwl wwhwwunigjwl hwdw2huwphwihu
dwnwhngntpjntultpp, husu hp wpwnwgnindu £ gt jEluwpwgdwquwunipjwl Jh-
swaqguwjhu ynudughwjnwd [18]: Upgwhunid JGpohU wnwubwdjwyubpnd funp thnthn-
funLejntbutph £ Gupwnyyt, npp Jhinwé £ Bnbp Iwupwwbnnigjwl inunbunipjwlu
qupguwgdwlp:

Sunphhy hptug wyubplnipjwlu b wy nwunwduwuhpwénipjwl prgnLtlutpp
pwywywupu hwpdwp hunhywwnnpubpu 6U wuppnwngtbu gnpénuutph waqnbgnijwu
nwly gunuynn Eynhwdwywpagbph gnpépupwgltnnud:

Puwywl (wun2wdwnlbph quugywéwiht Jyepwihnfuntdubpu wdtuncp unwghb
GU gqinpw| L pun Gplnyehtu wuyGpwnwné punye: Upgwhunid gjninwiwnunbunte)nilu
ntuh hwqwpwdjwyutph wwuwdneendu: Auwysnipjwl wénn wwhwlugubpp pwyw-
pwpbint hwdwn gjninnuntuntpjwl Jwpdwu JGennubph wpnhwywuwgndp W dw-
Jwlwlwyhg wnbhuuninghwjh Yphpwnndp qquih wnwpwéputph ypw hwugbgptp Gu
uygplwywl hwdwytgniejnitlubph hhdunyhu thnthnpunipyniultph:

Uprnyntupnud Yupniy  thnthnpunieniulbph £ Bupwpydnid wnndjwp tnwpwéph
dwnilwl, npntn hp npngu nbpb ne Lpwlwynipntblu nLtuh opuhnndwnilwU: Lwun-
wdwnubph dLwithnfunie)ntuubGph wwppbp Jwywpnwyubpnd prgntlubph puwybg-
JwUu L nmBuwywjhbu pwgdwquuntejwl thnthnfuntpnluutGnh wunmhdwuwynpnipnllut-
np (rpagarun) eneyp GU tmwihu ybep hwub) dbwihnfudwéd pbwlwnbnbpph® npwug jnLpwg-
Jdwl gnpépupwglbph  wnwlUdUwhwwnynipiniultpp: LUwlwwmhw  nwuntdUwuhpnt-
pInLtLUGPU wpnhwywu Bu W huwpwynpnep)nitt GU wihu ywpqwpwUGint rgnLtulutnh
nwpwéjwénipiniup L pw2hujwédnipntul wurnpnwngbU (wun2wdwnubnnid:

LGnuwjhu Gpypubph wuppnwngbl (wWunwdwnubpu odnwé Bu Uh 2wnp jnLp-
onhuwly gq6tpny: Uh Ynndhg wjuinbn Juwuwséd hwngwéutph ytpwwlugudwl huw-
pwynpniejniup pwywlwuhu J&& E, pwUh np npwbu opbup jnipwpwlgnip (wln-
2wdnnud wnyw BU unygbupwih wujwluwywl nBuwyutbpp, Jjntu Ynnuhg wuppn-
wngbu [GnUuwjhUu (wun2wdwnubpp unynpwpwn wnwyb| qgw)ntu GU fuwhunnidubph
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Uywwndwdp: Ophlwy, pwywlwuhl pny) hunBuuhdnipjwdp wpwébgnidp, pwl hwn-
rpwdwjnptpnid, ywnpnn BU hwugbgub| pwjpwjdwl wd Epnghwyh [2, 13]:

WupenpnwngbU dLwihnpujwd jwun2wdpwnubpnid prgntlltph Eyninghwjh nuncd-
Uwuhpniejwl (wywanyl Unnbl BU yGrUuGhuUEpp: YGRUGUUGNRH EYninghwhUu UJhpyws
GU UGS pUYny whuwwmwlputp [3, 6, 15-17,19, 20]: Uwlwju wgpnwun2wdwnubpned
yGnuthuutph Eyninghwjh Jwlupwynpyhwn hGunwgnwnnie)ntllutp s6U hpwywlwgyby, nw
wnwyblwwbu yEpwptpnud £ Upgwhuh Iwbpwwbunniejwlup, npntn priUuwdwnilwl
wnrhwuwnpwy [ntpg neuntdbwuhpnipynlutph Ywphp niuh:

Ut U dbpenn: Wphuwwnwlph hwdwp Ujnip GU hwunhuwgt] JGp Yynnuhg 2018-2022 pe.
hwdwpwanywd nyjwiubnp: HYhunwpynwdubpu hpwywlwgptbp Gup UnBthwuwybpn pwnwph W
pwnwpwdtnd wagnpnwunpwdwnubpnd® wjghubp, pwluswpwungubn, hwgwhwwnhyh gwlpubn,
nwnpyw wnwnppbp uGgnuubphu b wdhulbphu: YEnUGNULEPh wBuwywiht Ywaqup L pywpwlwyp
hwqwnyty Gup punniujwé Jdbpnnutpny [8-10]: Wdpnng niuntdUwuhpnieinilltph pupwgpl
hpwywluwgyb) E pun géwuywp 1-h, L uwwnwpdt £ 105 wppwy® jnipwpwlgnipp vhghunwd 9 yd
Gpywpnipjwdp, huy wdpnng Gpeninnt Gpywpnientup Ywaudbp £ 945 Yd, nph pupwgpnid hwp)-
Jwnyty Gup gnpu inbuwyubphl wwwnwlnn 6259 wnwudbjwy (wn. 2):

Gneninnt Gpyuwpniejntup hwdwpyty Gup hGnwpunuh Easy Fit pwjjwswihh &pwagnpny:
GnenLnhutpu puwnpyt) GU bwhuonnp® hwpyh wnlubiny tGnwupp W nGhGdp:

Gnreninhubpnid hw2dwpywjhu 26pwnh (wjunienitup 2wpddwl ninnnipjwdp sh gpwquu-
gkl 40-45 J-p* jnLpwpwlginip Yynnunid: Pwg tnwpwéputpnud yenubGhubbphU hwjwnuwpbpbint hw-
Jwp ognwagnnét) Gup hGnwnhwnwyubnp: “Yhunwnpyndubpp uwnwnbp Gup nwpgw wnwnppbp ubgn-
uubphu b opdw wwppbp dwdtphlu, hugp wwjdwuwdnpdwé £ bnkl bwl Yihdwjwwl wywjdwu-
utpny:

Rwqwnywjhu Gpeninnud pupwgph wpwagnieintup Yuwaqlbp £ 1-1,5 Yd/d: ubnuGhuubph
npup hhdbwywuntd hpwywlwgnt) Gup YEunwunpu pwywnpnutpny, gwugtnny nt hwdwwwwnwu-
fjuwl gwihnwdubphg, nhunwpynwdubphg W onwywynpnwdhg hGnn wqww wpéwybp unylu nw-
nwépnid® nhuwdhy hwjwuwnpwyzenipyniup ywhwwubine hwdwp:

UtnUGhuUGPh YEpwpwduh Yuwagdp wwnpqwpwutint hwdwn pulwpyynn dwdwlbwlwhwwn-
Jwénwd hGpaddwl W nhwhBpadwl UGennnd wwnppbp inbuwyubph wwwnywunn 480 wnwlaljwyh
(win pYnd® Lwl wulwé) Yypw Ywuwwpbp Bup  unwdnpuh W YpUwnrph wwpnibwynipjwl
ncuntdbwuhpnipinLl:
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Qswulwn 1. 2078-2022 japa. wpwdwfudpbnh gnwdhln

NruncdUuwuhnynn wagpniwunpwdnbph hbwn yenubhulbph uwywoénie)niup bW nbnw-
wnddwl  hGnwynpniejniultpp  npn2Gint hwdwn  oguwagnpét Gup  wynwhut  onwyubn:
Putwpyynn dwdwlwlwhwwnywénd onwlwynpt) Gup 223 (11333 L 11099) wmwppkp nbuwy-
utph ywwlwunn yenubhu (wn. 1): Nuncdbwuhpnipiniultph pupwgenid npuwgywéd Yeunwuh-
utnph wwpblwdw)ptph w2fuwphwgpwlwl gnigwuhubpp uwninyg npnGint Ywd 6ndh Jwyb-
plnyehg pwpapnieinilutpp npn2Gint hwdwnp oguwagnpédytp £ GPSmap62stc  ElEyunpwlwyh-
gwghnUu uwppwynpntdp:
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Uryniuwy 1. Swppbp wgpniwunawdwnubpnid onwlwynpywsd Yenubuubph pwuwyp

SGuwyp utnp | Munnwwnnt Pwlpwpwung | Uowyndh | Cunwdtup
wjgh nwawnbn
n n n n
Ul ytnubkhu 3 13 15 7 35
Q 16 11 10 37
Gpgnn Yenutu | & 10 9 12 31
Q 11 12 7 30
Unulbéwytnuthu | & 11 9 6 26
Q 9 8 7 24
uhuytnutiu 3 10 8 3 21
Q 9 6 4 19

Whwwnwlph hhduwywl bywwnwyp Upgwhuh Iwupwwbunnijwlu UnGhwlbwybpn pw-
nwph W hwpwyhg nwpwoépubph wanpnwunawdwmubpnnid Turdus gbknh npn2 wnGuwyutph nbph,
wnwntywghwubph nhuwdhywjh W Eyninghwyh ncuncdbwuhpnipinilu E:

Upnyntiplbn U pLbwpyned: Upgwiuh opupnindwniuwynd YenUbulubph gbnp ubp-
Jwjwgdwé £ wn wjuon dbp Yynnuhg niuntdbwuhpwé jne nbuwyny, uwywjt w2uwwnmwlupnid
pUlwpydwl U Bupwpyynd hbnlyjw| mGuwyutkpp® ul Yenubhuutbpp (Turdus merula), Gpgnn Ytn-
uthuubpp (T. philomelos), unubdwytGnuGhuUbpp (T. viscivorus) W uhuyGnuthuutpp (T. pilaris): SG-
uwlubph puwnpnientlp Wwwnwhwlwu sk, pwuh np JGnp ywjdwubGpnud wgpniwun2wdnubpnid
wnwyb| 2wwn hwunhwntd U hEug wjn nGuwyubpp:

UtnuGhuubpp puwyynud U wnwpptp nhwh wgpnwunawdnnltpnud: SEuwyubph' puwn
nwnpwoépwiht Lwhwwwwnyniejwl nwuwywnpgnidp' npwtu dhowdwjph gnpénulnny wwjdw-
LUwynpdwé pngniulbnh pwujwénipjwlt ywwh b dhnnwdubph pwgwhwjndwl hhduwywu Jk-
penn, wnwyb|] yndywywn £ L vJhwdwdwlwy inbntynipwjht [7, 12]: Uwywjl, npwbu hupunipniju
dhwynp, wuppnwngbl (wunwdwnmubpnid puwybgywé pngniultph yGpinudnipiniiutph nbw-
ptnnd Upwl 2npwwwwinnn pni| uwhundwé (wunpwdwnlbph Ywwbnhg nnipu npulenpyned £ Jybp-
(nLénLEjwl wjlwhuh wupuniuwthGh pwnwnphg, hugwyhuhu £ puinpniejwl wupwywnpwnnie)niup:
Rwjwnup £, np pulwpyynn nwpwséplubpnid Yenuthuubph wnbuwyubph JGdwdwulnie)niup nw-
nwépwiht Lwhiwwwwnynieintup nmwihu U wuepnwngtl (wWunwdnubph hwdwywnghg nnipu
[7,11, 21]: Uwywju wapniwunwdwnubnnid Yenububbnh puwybgnidp tnwpdw pninp ukgnuutphu
awndntl E:

UGnuGhuluEph gbnh UGpywjwgynn gnpu tnGuwyutbnu £ Upgwhuh opuhnndwnibwjnd hw-
dwnpynid BU butnwljwg, nphg BpGp nnGuwyubpu nluBU (wjbu twpwédywénipintl nu Jhwjl Gpgnn
ytnuth® phg mwpwoéyws: Annp inbuwlubphu wgpnpwlun2w$inubphg nnipu Yupbih £ hwunhwby
uwnwprwynp wunweutpnud, pthninwéwsdy nwthwuwnwllbpnud, wynipwyubpnid, wunwnutph
Gantphu: Laqwsd Jwypbpnud nbwpbph deéwdwulnipjwdp wpéwlwagpynid U Jhwju puwnpdwl
2ngwuncy:

2018-2022 pp.-p pujwsé dwdwlwlwhwwnydwénid wgpniwlnwdnutpnid dtp niuntdUw-
uhpwé nwppbp nGuwyubph 623 putph UG ul YenuGhuubphup Ywaqdt) £ 11,7 %, Gpgnn YGnubtu-
utphup' 6,8 %, unubdwytnuthultphup® 7,2 %, uhuytnubhulutphup® 8,8 %: Utp Ynnuhg Ytnubtu-
utph wnbuwyubph wapnwunwdwutbnnid, b ng Jhwju, yGpniéniejntubpp gnyg Gu iy, np
plwlwwkntph puwnpniejwl UYwwndwdp ntuGU punpnnuywunceinil: Cun npned wju Ywd wju
dhowdwjnpbpnud prgntlltnh hwpdwpywénieintup wwjdwbwynpdwé E LwpupUuwnpbih Yeptph
wnywjniejwdp [1], hpwphg mwpptpynn hnnh Juwenigdwépny, thnwépny jwd funtnwpniuwywl
Swoéyny: Uwlwylu ybph ubgnuwjhl thnthnpunieintubpny wywjdwluwynpwé yenubhuubpp Y-
nwnnd BU nwpwéwlwl yepwpwppunidutn [14]:

Qwpdbinnt dwdwlwlwhwwnywsédnid wagnpniwunawdinubpnd nuntduwuhpdwé Ybnubiu-
utph 40,1 %-p Ywqutb] Gu ul yGruGhulutbnp, 8,2 %-p' Gpgnn YGnutGhulutnp, 23,9 %-p* uhuytn-
ubhultnp, 27,8 %-p* unubdwybrubhuutnp:
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L.Q. U3ThL3UL, 1. 8. 3U3ruMnEs3uL

Unyniuwy 2. 2018-2022 pre. lnwnpyw nwnppbp dwdwbwyubpnid wgpniwun2wdwmubpned
hwywnpyywsé yenubhuutph pwuwyp

2018 2019 2020 2021 2022
c c 5 c c
5 5 5 5
= S = S = S =3 S = S
g | o 8| 2| o & g o S| g o|l & 2| o ]
S| 2|25 8|2|5|8|2/5|8|2)=/8)¢
c 3 = c 3 r= c 3 = c 3 = c 3 =
S S| T| S S| Z| s s £ S S| T| S S| T
3 c 3 c 3 = 3 c 3 c
g_ N = 2- N = 2, = 3 2, = = ‘3: = =
s|3|3|s5|3|2|5|3|58|s5|3|3|s5|3|3
cla|Sf|é|la|5|él|la|P|fla|d|ela]|s
Ul 250 | 210 | 100 | 280 | 200 | 180|150 | 100 | 85 | 180 | 140| 95 |240 | 190 | 110
UbnUtfu
Gnann 85 62 55 42 10| 74 23 23 12 63 45 19
UbnUbfu
Uhu- 167 | 138 | 98 | 186 | 152 | 110| 85 42 17 | 120| 85| - 186 | 95 27
UbnUku
Unuldw- |210 | 195 | 86 | 198 | 190 | 130| 93 38 - 110 68| 29 | 205 | 130 56
ybnubth
CunwdJbup [702 | 605 | 284 | 719 | 584 | 430|402 | 203 |102 | 433 | 293|136 | 694 | 460 | 212

Utn nwuntdUwuhpnipyniuutph 2ppwbwyubpnid unwgdwd ndjuiutpp yywynud
GU ybnuGhuUEph UGPYwjwgynn wnGuwyubph ulUnwiht Jwppwgénid wniw Ewywl
nwppbpniejnllUGph JwuhU: YenuGhuuGph oguwagnpéwé YEpwhpwwwnwyubpp, putn
hptug pnuwywuniejwl W wdnip dSwéynirh punyrh, mwpptpdnud GU: Wuwbu, ul
ybnuthuubpp 4&p GU thunpnud Unup funnwéwéyny, nkplutph thnqwépny ni pne-
uwgntpy Jwjptpnud, unubdwybnubhuutpp Uwhupunpnud BU fupn pneuwswdyny Ywy-
nGpp, Gpgnn YyGruGhuUEpp hhubwlwunwd hwunhwnd GU wwnnwwnne wjghubpnud W
nw2nwww2nwwl wluinwnwtpntpnd nu pnuwlwunceinituhg gnipy  inbGpllubph
thnywépubpned, uhuytrubhuubpp Uwhipunpnd U wWunnwwne wjghubpp W Jpwynyh
nw2wnbtpp: Utp wwjdwultpnud yeErubpuutnh YGpwhpwwwpwyubpu pungpynud Gu JGY
ywd Jh pwuh wmhwh YEpwihu untpuinpwwnutp: Yepwihb untpunpwnlu wannid £ YyGn-
uGhuutGnh YEph pwgdwquwuniejwl Ypw W npn2nud prgntUUGNh nnGnwthnpuntejntuutph
wwjdwuubpp [4]:

Uryntuwy 3. Swppbp ubgnuutphu nuncduwuhpdwéd ne Jpwyywé Yenubhuutph Yeph
ywagup wgpniwun2wdwnutpnid

Utph Juaqup autn Qupntu Udwn Upniu
2l 5 2|5 2z | 5 2 5
- - - f=)

2|2 5 £|l2 |2 |5 & 2|2 |5 & 2 3 5 &

5 5| | L 15 5 S| Bl 5 5 = B 5| 5] | L

=) =S| 3| 2 =) = 3| 2 =2 = 3| 2| 2| 5] 3| 2

o o o o

Eleg 35|58 (355 |¢|355¢3S535

= g| 3| = = o 5| 3| 2 o 5| S| 2| g 3| S

3 c|l | = 3 c cl = 3 [<8 cl = 3 | = =

=) Ll 3| 5 =) I5) S| 3] 5 I5) S| 3| 3| b|] O 5
Annelides, 412 3|2 8 7 |6 9 3 51231
Lumbricidae
Aranei 4 3 6 5 |7 4 6 2 5141314 ]-13
Mollusca 6] 1 2| - 7 6 |[5 6 - 6 4 |5 |4[5]|5]2
Coleoptera 2 32 8 6 (8 7 5 3 2 14]15]|83|[3]6
Diptera 1 -1 2 5 7 |7 6 5 5 3122 ]4]-13
Hemiptera 3] - 413 7 - |5 - 4 - 5(6]-]1-16]-
Hymenoptera -] - 1]2 8 7 |- 5 6 4 - |3 414|2
Lepidoptera -] - 211 6 7 (8 7 6 8 5[-]15]13]4]3
Myriapoda 5|2 - | 4 2 1 - 2 3 - 413 -13]-
CunwJtup 2112 |15 |19 57 45 W7 |44 34| 34 [24 28|27 |25|28]20
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Un. 3-nud ubpywjwgynid £ pubwpyynn dwdwlwlwhwwnydwéh wnwnpptp ubgnu-
uGphu JGn Yynnuhg hGpdywsd Yenubluutnh dwpunnuywl npwynnid, Jwulwynpwwbu
Yunlbwnpnid hwjinuwptpywsd jeunwluwlywu swgdwl Yeph Yuagdp: Vwwydwaintu jud
wrhwuwpwy wudjntt dunwll wju prgntlltpp YEpu wyghubpnd thunpnud BU k-
plubph pwnhph wnwy, dwnbph hwpwpdwunwihtu thgwyubpnid, pwuswnpwlngubpnid
duwgwé unnwynywnbph tnwy, npntn W bwywuwnwynp £ wnynuwynd ubpyujwgywé
wunnUwwpwynputph qupqwgdwu hwdwp: Un. 3-hg wyuhwjn Gpunwd E, np wp-
UwlwjhU, ddGnwjht W qupUwlwjhu uGgnuutphu YGruthuutph YGpwpwduh Yuwpunp
pwnwnnhgubphg BU wudplnpnp, hwhwdwpdhuubpp, Jwulwynpwwbu (npdluwfpu-
funtlgp U Yuwnpdpwelwynpubpl nt npwug eprenipubpp: UWdnwl W wlwl ukgnuubphu
ybnuthuutph YGpwpwdhup hwdwipynd £ bwl hwwnwwwnninuGpny nu Upgbpny® Uny,
fjuwnnn, wppwjwuwphlUg, nwuéa, puuadnp W wjt: QUnwlp UnyUwbu uuynd GU Sw-
ntphu Juwgwé Ywd qbnuhl pwthywd Upgbpny nu npwug ubpdtpny:

Swubdwwntny wn. 3-h nmyjwiubpp® wwpgyned £, np Ypwpwduh wnwudhu pw-
nwnphgutGph pwdhuutpn Gupwnpyynud GU Lpwlwlwih thnthnfunieyntuutph: Yw Jbn
ywpshpny wwjdwuwynpwd £ Uwl wnnwpdw ubgnuubpny, UdnubEph hwywpdwl
dwuJytwnubpny, Yerubhuubph puwnpdwl Jujptpny: Wuwbu, dUnwUl nuntdUwuhpwé
67 yGnuthuutph Jwpunnwywu wnpwyunnud uwnpnbp W Gpyelwuhubp sEUup hwjnlw-
pbpGL ul yGnuGhulGph W unubbdwybnublulEph Jdnwn, unubbdwytrUGhuuEph Unn® Lwl
pwaununwuhubp, Yyhuwwpdpwprlwynnputn, pwnwupwrltbn, rhrtnutp® Gpgnn Yen-
UGhuutph UL pwnwupwrlLEph nL phrtrutGph' ul YGruGhuuGnph Unin: Swpdw pninp ub-
gnuubphU YhuwlwnpépwrlLwynpubplt wrhwuwpwy pwgwlwjnd Bu tpgnn Yerubkhu-
utph YGpwpwduncd:

QupUwUulu nwuntduwuppdwd 193 Ytnubhuubph YEpwpwdund wudplnpnbph,
uwpntph, thwhywdwpdhUubph, Ywpdpwelwynpltph, Gpyrlwlpltph, phetnltnh
hwuntt wnwludbjwyubph pwnwupwprULEp rhrebRUEPh, RPENLPUGNH Ywd hdwgnUbph
wwpunwnhp weryuwjnientup wywjdwuwynpywsd £ dwgbph Yepwypdwdp: WunnUwpw-
pnwynputph Jjnwu pudpbph wnwjnipiniup YGpwpwdhuutGpnid wuywintu £ W punn
Gplnieht ullnwpwduh Ywagunud Ewlwu Lpwlwynipynu gniup: UdnwlUlU niuncd-
Uwuhpwé 120 YEnubhulutphg wuapnpntp W thwihywdwpdhUlbp sGUup wpadwlwagnbi
ult yEnubhubtph dnwn, wuaplnpntn, pwnwupwrltbn W pwgunuwupubp® unubdwytn-
uGhuuGph dnw, wuépunpntp W phpbnutp’ uhuyGruGhulGph Unw: WoLwUU niuncd-
Uwuhpywé 100 yenuthuutnhg Yyhuwlwpdpwpelbn b pwnwurwelbn ¢6U Gnbl ul YGn-
uthuutph YGpwpwdunud, Gpgnn YEnubhulGph YEpwpwdund® pwgunwnwuhutn, unul-
dwybnutGhuutph JUnwn® uwpnbp W Gpyelwuhubp, upuybrubhuubph Jnnn® hwjwuw-
nwprelbp W pwgudninwuhutn:

Utp nhnwpynwdutbpny wpdwlwantp Gup, np puwnpdwU Gpypnpn 2ppwlincd ul
ytGrubhutubpp, unuldwytbnuthuubpp W upuybnubhultpp dwqgbphu Ywpnn U Yepwyntg
Lwl Upgbpny W hwwnwwwnninuGpny, wju ywpwagwjnud pwgwnenipintt GU Jugund
Gpgnn yGnubhultpp: PUuswbu gpwlywu nyjwiubpny [5], wjuwbu £ JGp nhnwpynid-
utpny pulwnpyynn snpu nbuwyubpu b YGpp hpduwywund hwywpnid U gbinuhu®
thnywéplbphg wu nGpuutph pwnhph nwyhg: Vwjwju wju wwpwgwjnd ule Ybn-
uGhuubphu JGéwdwuwdp punpny £ dhgwwubph npup prhiphg, huy unubbwytnubiu-
utGpphu® bwl Swnbph uwnwpRUGnNLU:

Yhunwnytiny yEnubhuubph Yepwpwduh yuwnnigwépp (wn. 4)° wyuhwjn Gplncd
E, np hhduwlwU Jwup Ywgunid U jupépwplwynputpp W pwug ppenipuGpp, Gpypnpn
nknp qpwnbgunud GU phretnrUutpp W Upwug rpEenLpUGPD, Gppnpn nbnp® hwthywdwn-
JhuutGpp, hGwnn Jjntu wunnuwwpwynputpp: 3wpy Gup hwdwpnud UpGL, np YEnuGhu-
utph YEpwpwdhlp sh Ywpnn uwhdwuwthwyyty Jhwju wnyniuwy 4-nud ubpywjwgwé
wunnuwpwpwynputpny: Uhwdwdwuwy Ywplnp Gup hwdwpnud 2626, np wju
pnsnLlultph YGpwpwdlh Juaquh dGp Jdnunn wunnuwwpwynputph wnbuwyubphg w-
nGpp hwdwpynwd BU gjninwnuntunigjwl b wunwnnuwnbuniejwl Juwuwwnnlubn,
ntuinh YEnuGhulutphu YwpGih £ ogunwgnpétp npuwtu Juwuwwnniubph nGd wwjpwnph Y&u-
uwpwlwywu JGenn, sbwjwd dwulwyhnptl Juwunwd BU Uwl oguwlwp wunnUw-
2wpwynpubphu, Jwubwynpwuwtu wubpunpnbphl:
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L.Q. USThL3UL, 4.8, 3U3runssuL

Ungnuwy 4. Swpyw tnwnppbp ubgnuutphlu ntuncduwuhpywé Yenukuubph
YGEpwpwduh Ywnnigywépp

Ybpwpwduh Ul Gnagnn Unulidw- Uhu- Cunwdtlup
Juaqup yEnuthu yEnubhu yGnuth yGnuth

n % n % n % n % n %
Annelides, 17 12,2 14 12,1 12 10,5 12 10,8 55 115
Lumbricidae
Aranei 15 10,8 15 12,9 12 10,5 14 12,6 56 11,7
Mollusca 17 12,2 18 15,5 16 14 13 11,7 64 13,3
Coleoptera 21 15,2 14 12,1 16 14 19 17,1 70 14,6
Diptera 12 8,6 17 14,7 10 8,8 13 11,7 52 10,8
Hemiptera 14 10,1 - - 20 17,5 9 8,1 43 8,9
Hymenoptera 14 10,1 15 12,9 5 4.4 12 10,8 46 9,6
Lepidoptera 17 12,2 18 15,5 19 16,8 11 9,9 65 13,6
Myriapoda 12 8,6 5 4,3 4 3,5 8 7,3 29 6
Cunwutup 139 116 114 111 480 100

Swppbp wgpnwunawdwnubnnud Ywwnwnpywsé nhnwpynidutpny W onwywynp-
Jwu nyjuiutpny wwnpqbp Gup, np yGrubhuubpp rEYNLg Ywuwnwpnd U updwwnl
dhgpwghwubn, wjuntwdtuwiuhy Ywwywéd BU Lwl hptug puwlwwnbntph hbwn: Yju-
wbu, UnGhwuwybpn pwnwph wwnwwnt wjghubpnid onwywynpwé ule Ybn-
uGhuutph 29 (133 L 169) wnwudljwyutphg 9 (34 L 62) htw npuwgbp Gup Unyu
wjgnid, pwlswpwungnid hGunnpuwgb] Gup 7 43 L 39) wnwudljwy, huy Unbhw-
Uwytpwnh pwnwpwdtpd lmwpwéplubph vywynyh nwpwntpnid onwywynpywé 17 (73 W
109Q) ull ytnuGhuutphg 8 (58 L 3%) htw npuwgb) Gup UnGlhwlwytpn pwnwph
yEunpnuwywu wnipwynwd, hGnwynpnieiniup' Unwn 15 yd: 2020 p. quplwlp pwl-
swnwungnd onwlwynpywé 17 (93 W 8%) unuldwybnuthuutphg 2021 R. wplwup
untju pwuswpwungnwd hbGnnpuwgt)] Gup 5 (33 U 29) wnwldljwy: 2022p. wunwlp
wwnnwwnnt wjgnid hGwn npub Gup 2020 R.-hu Unyu wjgnid onwywynpyws 19 (104 L
99) uhuytnuthuutnhg 7p (33 L 42): 5 (24 W 39) wnwldljwy upuytruthu hGwnnpuwgb)
Gup Jowyndh nwywnbnpnd: Unwjdd Jtg sh hwennyt, hGwn npuwgb onwywdnpywéd
Gngnn YGnuGhuLEph:

GapwywgntejnLuutp:

UGnuthultpp, (huGiny whwhy wuwmwnwihUu prgnllutp, hGnnipjwdp jnipwgntp Gu
thwpptp wnhwh wapnwunawdnltp, npntn W npwlg Ywnpbih £ hwunhwt) mwpdw
pninp ubkgnuutphu:

UGnuthuutph pubwnydnn snpu nGuwyutpu £ Upgwfuh opuhinndwniuwjnd hwdwnp-
ynwd GU Uunnwyjwg, nnphg tpbp tbGuwyubpu nluBU (Wit LwpwéJwénientt nu Jhwju
Gpagnn YGnubhultp GU phy Lnwpwoéywé:

Pwgh wapniwlunawdwnubphg, pninp tnGuwyutpp hwunhwnd BU uwnwprwynp wu-
nwnutpnid, pthninwéwély nwihwunmwulbnnid, ynipwyubpnud, wunwnubph Gopk-
nhu:

Pulwpyynn dwdwlwlywhwwnywsénid wgpniwunwdwnubpnid neuntduwuhpywé 623
putphg ull YGnubhuubph puGpp Ywqubp Gu 11,7 %, Gpgnn YGnubhuUubphup' 6,8 %,
unuldwybnuthuukphup® 7,2 %, uhuytnukhuuGphup® 8,8 %:

Utnubhuutph YEpwpwdhup hhduwywunwd Ywguywéd £ wunnuwpwpwynp ytunwuhp-
utnhg, nph pwnuwnphgutpp Jupnn B thinthnfudtl” Ywidwé wwpdw ubignlutiphg,
puwy hdwjwwl ywjdwultnphg, puwydhpwywjphg: Udnwu W wpuwl uGgnulbphu Y&-
pwpwdluh yuwagdp hwdwipyned Euwl Upgbpny, hwwnwwwnninutnny:

Uju penrgntllbph YGpwpwduph Jwu juagdnn Jh 2wpp Jhowwnlbp hwdwnpynd Bu gjni-
nwwuwntuntpjwl L wunwnununGuniejwl Juwuwwnniubp, nwunp yeEnubhuuGphu Yw-
nGLh E ogunwgnpét) npwtu yuwuwwnnlubph nGd ywjpwph YeLuwpwlwlwu UGrnn:
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QUGMNU3PL GrYruueh rrEeNLENHL 15U MU3RUNN
uhQnsunntuuerr Ucuunivu urdausnsuh UUrap
nu3vuLLernrU

U.U. UUrQuauy, 3.L. /GrLEUG23UL, 3.n. 3Urne3NFL3U,
U. U. uurausuy, u. U. u4uasuu

EU vublinwupbnph wuymwlbgnipiwl ninpunh nhulbnh quuwhwindwl b
ybpnionieywl ghunwlwl YELwnpnl
hlt_arm@yahoo.com

2019-2021ppE. hpwlwlwgywéd ghinwthnpdbph wpnyniupubpny hwuwnwunytb) £, np Upw-
qwéninuh Jupgh  Wuwpwyh  wnwpwéwnppwlh fubdnpbunt wjghubpu nubgh] BU ddGnwjhu
Gpypwswithh  ppenipubpny pwpép puwytgywénie)nil, npnug nbd thnpdwpyywéd nbnuywu
BTam-1, BT1sn-12, BTrsp-17 W BT1su-33 Unipinnipwjhbu hGnniyubpp gnigwpbintp Gu swthwudnwihu
lEwhnnghnh npulinpwé gnigwuh2hg Ewwbu stnwpptpynn YELuwpwlwwu pwpép wprynibwyb-
wnntpjnLu:

Jhtwlwaopwywl ybpnéniejwdp hwunwwndby £, np ghunwthnpébph  wpnyniuplutpp
uwnntjqg Gu:

Qubnuyhl Eplynwsunhh ppenwplin — fulidnpblne wyghlbn — pwlwnbphwlwl Yniywnnipuwypl
htnniylbn — YEhuwpwlwlywl wpnynitbwdGunniypynitl — Yyhdwlwagnwlywl gnigwlpplbn

HayunbpimMu  wccrenoBanusmu, mnpoBereHHbIME B 2019-2021rr., ycTaHOBIEHO, YTO
s0JI0HEeBBIC Caflbl AIITAPaKCKOro0 perroHa AparaljoTHCKOTO Map3a, MMENH BBICOKYIO 3aCEIeHHOCTh
IyCCHHI[AMH 3WMHEH IISACHHUIIBI, MPOTHB KOTOPBIX HCIBITAHHBIC MECTHBIC KYyJIbTYpalbHbIC
sxuakoctd BTam-1, BTtsn-12, BTtsH-17 u BTtsH-33 mposiBUIM  BBICOKYIO OHOJOTHYECKYIO
3¢ PEeKTHBHOCTb, HE OTJIMYABIIYIOCS CYIIECTBEHHO OT IIOKa3aTeNs OJTaJOHHOTO BapHaHTa —
JeMHIOIHA.

CraTHCTHYECKHE aHAM3bI TOATBEP/ I JOCTOBEPHOCTD MOMYYCHHBIX PE3YJIbTATOB.

TI'ycenuyer 3umneli naoenuysvl — AO10HeBble cadbl — baKkmepuanbHoie KyibmypanbHsle HCUOKOCHU —
buonozuveckas d¢hgpexmugnocms — cmamucmuyeckue nokazamenu

According to the results of the conducted scientific experiments in 2019-20211, it was
confirmed that the apple orchards of the Ashtarak region of Aragatsotn marz had a high population
of winter geometer moths caterpillars, against which the tested local BTam-1, BTtsn-12, BTtsh-17
and BTrsn-33 culture liquids showed high biological efficiency — an indicator that was not
significantly different from the standard lepidocide efficiency.

Statistical analysis confirmed that the results of scientific experiments are accurate.

Caterpillars of winter geometer moths — apple orchards — bacterial culture liquids —
biological efficiency — statistical indicators
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Qubnwjhu Gpypwgswihp (Operophthere brumata L.) wwnwwnt wjghubph W jwj-
LUwuwnbpl uwnp wuwnwnubph hhdbwywu Juwuwwnniu £, npp hwunhwnud £ 3wjwu-
nwuh Swupwwbunnipjwl Ysunpnuwywu W hjpewhuwhu nwpwédwngwuubpnid
(gnunhuGpned) [12]: Munwuwnnt Swnwnbuwyubphg $hindwah epeniputpp Juwund
GU puuanpBUNnLU, lmwldtunil, uwnpBuniu, YEnwubunil, pwiEuntu W uGpyuhEuncu [2],
wuwnwnwjhu éwnwwnbuwlutphg' hhduwywunwd Ywnunil, pnfuntt b pbnniu [12]:
Qwlgywéwihu pwgdwgdwl tnwnphubpht ddtnwihu Gpypwswihh ppenpubpp inbpliw-
gnpynwd BU Sdwntpp' pnnubn wnbplwphrtnh Jhwju gipuwdnp ohnp: IGnbwpwn®
$huinndwagh quugywdwihtu ppnuydwl opwhultpnid wwjpwph dhgngwnnidp nwnuntd £
fuhuin wuhpwdtwn:

Muwjpwph phupwlwl vhowwnwuwwulbpp suwjwéd odinwd U Juwuwlwnp vh-
swwnubph nGU Yeluwpwlwlywu pwpdp wpnniwybnnipjwdp, wjunthwuntnd Junwu-
gwynp U Jwpnnt W ogunwlwpn $wnibwjh hwdwp [8]: Ntunnh Juwuwlwnp vhgwwnubph
rnenLputph nGd wpnynibwybGun L Jhwdwdwluwly uwUhunwpwhhghBuhy wnGuwuynt-
Uhg wluywnmwlg wwjpwnh dhgngutph npnunwdu nu npwugny wwjpwph wpnjnitbwybun
Uhgngwnnidutph hpwlwuwgnidp gjninununGuwwl vpwlwpenyubph wwhwwudw
U pGppwinyniejwl pwpépwgdwl Ywplnp Gpw2fuhp Gu:

PnLubph Ww2unwwunipjwu npnpnined wnwuduwhwwnniy nkn £ hwnjugywsé
2ppwyw Jhowydwjph hwdwp wuywnwlg, yuwuwywn dhgwwnubph nbd yEuuwpwlw-
YwUu pwpén wpnynibwyGunnipjwdp odinywé Bacillus thuringiensis (BT) nGuwyh pwyunt-
nhwlwu dhpwwmnmwuwwuutph Yyhpwnnipjwlp: Wunthwuntkné, hwnpy £ UG, np wpwnbp-
Unhg BT wnbuwyh pwyntphwywl ywwmpwuwnniy uGpynptihu 2nipg 3 wugwd wyb-
Lwuntd E npw phupbwnpdtpp, hugp nnuntbuwwbu Qwhwytwn ¢k [1]:

Rw2yh wnutny yGpp u2dwd thwuwmwpyp' nunhp Bup npbp hwupwwbbunnipjwlu
wuwjJdwulbpnud puwywunptu Jwhwgwé ppenipubphg dJwuptwpwbwlwl Gnwuwyny
wnwldlbwglb) (wugwwnb)) vhpwnmwuwwl pjnipGnwihu dwpduhyubn upupbqnn (dLw-
dnpnn) uwynpwynp pwywmtphwutbn W yGpghuuGphu hhdwu ypw pnnwnpywsd ynipnne-
pwjhUu hGnntyuGpp  thnpéwpyty pubdnpbunt  wjgnd  puwywunptl  puwybgwé
ddbnwjhU Gpypwswihh ppenLpubph nbU:

Rwdwihp yuwuwlwn dhpwwnlbtph nGd wnGnwywu BT wnGuwyh ynipinnipwjhu
hEnnLtyutGph wpryntuwybunniejwlu yGpouwlwl npnpndhg hGnn wnwyb] wpnyniuw-
JGwnubpp pwyntphwlywl ywwnpwuwnniyubnph pnnupydwlu hhdp yhwunhuwlwl:

Ynp b JEpnn: Shinwthnpdbpl hpwlwlwgyt] Bu 2019-2021 pp. (wpnpwwninp wywjdwl-
utpnd b Upwgwéninuh dwpgh  Wunwpwyh nwpwdwpswuh $Epdbpwihl inuintunie)niuutph
fuudnpBUnL wjghutpnid (GPS tnEnnnnphs 40°19'45.5"N 44°22'21.0"E; 40.326109, 44.385862):

Lwpnpwwnnp hGnwgnunnieintuubptu hpwlywlwgytb) 6 2019p. ulunwdetpph wuynwu-
gniRjwU ninpinh rhuybph quwhwwndwl b JGpneénipjwl ghnwlwl Yeunpnunwd, nwwnwjhu
pwdljwywiht (thnppwéwyw]) b wpnwnpwywl (UGdwéwywy) thnpabpp' hwdwwwwnwuhiw-
Uwpwn 2020 (gnnUwu op* dwjhuh 5) L 2021ep. (gnnuwl on® dwjhuh 14):

REnwagnuniniejwl Ujnie U hwunhuwgtb] wywnnwgtkgh (Hyponomeuta padellus L.), [Enuwjhu
onwywynnp Jewnwpuwagnpsdh (Malacosoma parallela Stgr.) U fuudnptunt gkgh (Hyponomeuta malinellus
Zell.) puwywl Jwhny Jwhwgwé eppenipubphg Jwlptwpwlwlwl Gnwuwyny dJtGp Ynnuhg
wnwludlwgywé' hwdwwwwnwuppwlwpwp BTrsy-12, BTrsp-17, BTrsw-33 pwynbphwywl 2nwd-
utpp (Wwnuwgbghg wnwldlwgywé £ lwl BTaw-1 2nnwdp), Quwdlutph wudwunwdp dep Ynnuhg)
L npwug hhdwl ypw pnnupywsd yniinncpwiht hbnniyubpp, wnlwnpwiht pwynbphwywu
wwwnnpwuwnnty |whnnghnp (MW 3000 UWU/Ug wywwnpwuwnniyuwjhu thnaned), (YY), (wnpwuwnniyp
pnylwnpwsé £ ogunwagnpédt] Juwuwlwp Jdhpwwntbph nbd Iwjwunwlh Iwlpwwbnniejwl
wuwjdwuubpnid [4]):

Enwagnunnipjwl Unte U hwunhuwgb) bwl ddGnwihUu Bpypwswihh (Operophthera
brumata L.) HI-IV hwuwyh pppnipUGpp, SnintU nGihptu W NEUGn UhdhpGuyn unpuinph fulén-
nGuhutpp (Wywywpnyubpp gpwbgwé Bu 33 Eynundhywjh bwpuwpwpniejwu «UGEYghnu Lw-
dndubph wEnmwywl gpwugwdwwnjwuncd» [6]):

PUwywl Jwhny dwhwgwé ppenipubphg BT wbuwyh pwynbphwlwl Jhpwinwuwywl-
utph wnwldlwgdwu JGennp LUwpwapywé £ ghinwywl Jep wyp hnnquéned [3]:
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dnpéwinbnwdwubp BU punpdb Wunwpwyh lmwpwéwonpswuh pjubdnptUune wyu wyjghutpp,
npwntin dutnwjhu Epypwswihh ppeniputph pwlbwyubpp Gnbp BU Juwuwwnnih nmunGuwlywu Juw-
uwlwnnipjwu 26dnid [10]:

hudnpGunt wygnd wnwUbdht  thnpdwpyywd yninnepwghtu  hbnniyubph  funnieyniup
(inhwpp) Ywqut] £ 600 Ju yEuuntbwly uwynp/dy:

Uwnnighs BU hwunhuwgtyl gnnd (Intdhgnd) gnndwé, npwbu swhwldniy' (Gwhnnghnh
0,1%-wung 9npwjhu Ywhunypeny gnnywéd, Juwuwwnnih ppenipubpnd puwybgywéd pubénpbunt
uwnwnrUGnp:

Lwpnpwwnnp ywjdwuutpnd ghinnwthnpédbpt hpwywlwgyt) Gu puyndGine Gnwlwyny, b
jnLpwpwlginep tnmwnppGpwynud pungnyyty £ 30 ppenip: Fwdljwywihu b wpnwnpwywu thnp-
dbpnud gnnnudubpp (upuynidubipp) uwwnwpytbp B RTR MAX Jwluh2h dninnpwjhu upuyhgny:

Pwdljwywihu thnpatpnd UnnGiwjhu éwnbpp (pwpénpnieiniup® 2,4-3,3 Jdtwnn) gnnbihu,
Swnbph  pwpépnie)ntlhg Ywhuwé' wptuwwmwlpwihu htnniyh éwhuup Ywaqub) £ 1,6-2,3 | /
swnhU, wpnwnpwywu thnpatpned® 1000 |/ hw:

Pwywnbphwywl ynipinnpwihu hennlyubphg jnipwpwuginip wpunwnpnipjwl wwjdwu-
uGnpnid gnnyty £ 0,1 hw-h dpw:

Snnnwdutipp Ywwnwpytp U 18°C-hg pwnép stpdwuwmhdwlwihtu wwjdwlutpnd: dhun-
$wagh ppenpubph pwlwynignill wygnd npnpdtp £ puldnpBUunt uwnwpeh  wwppbp
nhppwnnniejntulGnnud W hwpywwnpptnnd:

Lwpnpwwnnp b pwdbjwywjhu thnpdtpnd mwppbpwyubphg jnipwpwlgnipu niukgl) £ 3-
wlwl, wpnwnpuwywuncd® 5-wywl Ypyunipniu:

huutlywnhghnutph YELuwpwluwlwl wpnynibwybwnnieintup npnpytg £ Uppninh pwlwélny
[9, 11, 13]:

Qhunwithnpdtph wpnyniuputbpp Gupwnpyyt, U yhowywagpwywl Jyepnednipjwl: Uwngne-
nGuwnh twpwun-h hw2dwpyuwjhu gnigwuh2p npn2ygbp £ hwdwéwju ghnwlwl wphuwwnnieniu-
utpnud UGpYwjwgywséd pwuwéuh [5, 9, 11]: dhtwlwagpwywl Ujnu wwpwdbwpbpp (thnpéh
ubuw, pwnwyntuwihu 2tnnd W wyu) npnpytp U hwdwaéwju b.MN. Wpdwphuh W W.U. dnpnpjnyh
dbpnnwywu dGnuwnyh [7]:

Upnyntlplbn L pllwplyned: 2019 p.-hU hpwlwlwgywd |(wpnpwwninp hGwnwagn-
nntpjntuutnnd hwuwnwwndb) £, np mbnwywu BTam-1, BTrsu-12, BTrsH-17 W BTrsn-33
pwywnbphwywu Ynipinnepwhu henniyubpp dutnwihu Gpypwgswihh HI-IV hwuwyh
pprnputph nGd punhwunip wndwdp gnigwptptp U pwpén® 93,3-96,7 % YLLuw-
pwlwlywl wpnyntuwyBunnie)nil:

Lwpnpwunnp ywjdwultpnd wpdwlwagpjwé wpnnibwybwnniejwu ndjwiutpp
huwpwynpnipintl  pudbntghl  Juwuwwnth pneniputph nGd  Ynipinnipwplu
htnniyutpp thnpéwpytp bwl udnpBunt wjgnt Wwjdwuutpnud:

fehy 1 wnynuwyh nyjwiutphg Gpuncd £, np bwhpibwywUu hw2wpyutpny Y&u-
nwuh ppenLpubph pwpwlwlyp pwdljwlwiht thnpéh wwjdwuubpnid 30 géU 6)nLnh
ypw, punhwuntp wndwdp tnwwnwuyb] £ 76 - 92 hwnh uwhdwuubpnud: UGY qéwdtbwnp
ojntnh yunpwépny nhinwpybihu wnwudlujwyubph Jhghtu pywpwlwlubpp wwppt-
pwyutpnud punhwunip wrdwdp tnwwnwuydtp Bu 2,5-3,1 hwwnh uwhdwuubpnid, npnup
£l hwdwwwwnwupwlt] 5U Juwuwwnih inunbuwlwl Juwuwywpnipjwl 26Uh (S4YC)
gnigwlhpubnhu:

SJU&-h gnigwuh2ny punpywéd thnpdwwnbnwdwubpnd Ynipinnepwjhu henniy-
utpny gnnGintg hGnn wwpqyt, £ (wn. 1), np thnpdwpyjwé pwyntphwywl Ynp-
nntpwjhbu henniyutpp ddGnwjhu Gpypwgwihh -1V hwuwyh ppenipuGph nGd hwp-
Juwndwlu 3, 7 L 10 optphU gnigwpbpt] GU YGUuwpwlwywl pwpép wpnynibwyGunne-
@)nLl, wnwyb] pwnépp' pwdbjwywihu thnpébpnd wpédwluwagpyby £ gnnnidhg 10 op
wlg (91,3-94,7 %) swihwudnipwihu |Eyhnnghnh 94,9 % hwdJdwuntt gnigwuh2h nhdwg:
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Ungnruwy 1. PwywntGphwywl Jhpwnwuwwulbnh Yeuwpwlwlywu
wpnntuwybunnee)niup ddtnwihu GEpypwswihh -1V hwuwyh
pprnLpUGnh nGU (pwdljwywihu thnpatn, 2020p.)

fénpnLputph YELuwpwlwywu
punhwuntp pwlwyp wpryntbwyBwnnientll pun
SwnptnwyUtn 30 géu §yninh Upw hw2qwndwl optnh (%)
h
(huiw) 3 7 10
81"
BTaw-1 —_— 51,9 77,8 92,6
2,7
92
BTrsH-12 31 44,6 84,8 91,3
76
BTrsH-17 7% 52,6 82,9 94,7
86
BTrsH-33 29 54,7 86,0 93,0
79
LGwhnnghn 26
(swihwluniy) , 62,0 88,6 94,9

Owlnpwapnipe/ncl.*) hwdwnphgnud Uwhbwywl hw2qwnpyubpny hwutnwwndwé
prpRNLpUERh punhwUnip pwlwyu £ 30 géu 6)ntnh Ypw, hwjnwpwpnid® wnwla-

Ujwyubnh dhohu pwlwyp 1 géu §jntnh Yypw:

Uncpinnipwihu henniyubpny wnwudhu gnnywé wnwpptpwyutpnud YEluwpw-
Lwlwl wpnynibwybunnipjwl gnigwuhpubpp gnnndhg 3 W 7 op wug wnnwwnwuyb] Gu
hwlwwwwnwuppwlwpwn' 44,6-54,7 L 77,8-86,0%-h uwhdwlubpnid: Quithwudnywjhu
L6whnnghnh nGwpend Updwd gnigwlhubpp Uunyl dwdybGunlubpnud Yuagdb, U hwdw-
wwwnwupuwlwpwn® 62,0 W 88,6 % (wn. 1):

SnnJwu 10-pn opyw hwdbdww YGLuwpwlwywl wpnynibwybnniejwl gwoén
npultnpnidubpp gnnnwdhg 3 W 7 op wug hwwuwpwp wwjdwuwynpywé U pwynk-
pnhwywl Jhpwwnwuwwuubph wgnuwl Jdshuwuhquh W gnnwd  YGphu epeniputph
hwpdwpybnt wnwuduwhwunynipjwdp:

Pwdljwywjhu thnpdtpnud YGUuwpwlwywl wpnniuwybunnipjwl wpéwlw-
gnpwé ophUwswthnipnibltpp, pun hwdwndwl optph, wnkn BU gk Lwl wpunw-
npwywl thnpadbpnud (wn. 2):

Wjuwbu, phy 2 wnniuwyh nyjwiutnhg wyuhwjnnpbu Gpunud £, np gnnwé
ynrpinnipwihU henniyubpp ddGnwjhu Gpypwgswihh M-IV hwuwyh ppeniputph nEd gn-
nnwdhg 10 op wug Wu gnigwpbpt) GU pwpén, punhwunp wndwdp 90,0-93,2 % YyGU-
uwpwlwlwU wpryntbwyGunnienil swhwudn2wihu nmwppGpwyh npunpwé 93,3 %
unguwuntu gnigwlh2h nhdwg:

Pwywnbppwlywl Jhpwwnmwuwwuutpny gnnywéd wnwpptpwyutpnd  yEluwpw-
Lwywl wpryntbwybunniejwl gnigwuhpubpp gnnndhg 3 L 7 op wug, punhwuntp
wndwdp nwunwludtb] 6 hwdwwwunwupwlwpwp® 41,5-60,0 b 73,5-86,7 %-h uwh-
Jwuubpniu:
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Rwunywlpwywu E, np (wpnpwwnnp b wygnt wwjdwuubpnud (pwdbjwywjhu b
wpunwnpniejwl wwjdwultp) gnndwu 10-pn opbu wpdwlwagpywéd YELuwpwluwywl
wpnntbwybwnniejwu gnigwuhputpp  thnthnfuniejwl s6U Gupwnydb) W, npwbu win-
whuhUu, wwhwwuyb) U Jhugl ppeniputph hwpubjwywynpnidp:

Nzwnpnipjwl £ wpdwuh bwl wju thwuwnwpyp, np yncginnepwhu henniyutbnh
waqnbgniejntuhg Jwhwgwé ppeniputph dwpdhultpp, wnnngubph hwdtdww, swihb-
nny thnppwgb| W gnpwgt) Gu: dwpwlwyhp npn2 wnwudbjwyutph Jwpduh swéynt)-
rh ywwundwl wphynitupnd wnbnh E ntubgbp wnhwé hnunnd, nwpguwwlwswyniu G-
npnwlgny hGnnyh wpwnwhnup, npp, hugwbu gnyg £ ndb, Jwupfwpwluwlywl hGnw-
gnuincpjnilp, hwgbgwé £ Gnbp Uhpwwnwuwwl uwnp-pjnipGnuihbu pwnwnphgunny:

Uryniuwy 2. Pwyintphwwl vhpwinwuwwllbph YGLuwpwlwlywu
wpnynitbwyGwnniejniup ddGnwihu Gpypwswihh -1V hwuwyh
rpreNLpuGph nBU (Wwpunwnpwywl thnpétn, 2021R.)

LUGLuwpwlwlwu

wnnntbwyBunntentuu
féppeniputph punhwunip pwlwyp
Swppbpwyutn puwn hw2qwndwu
50 géu 6jninh Yypw (hwwn) ontinh (%)
3 7 10
BTam-1 136 50,0 73,5 91,9
BTrsu-12 130 41,5 82,3 90,0
BTrsn-17 148 49,3 82,4 93,2
BT1s1-33 141 52,5 85,1 92,2
LEwhnnghn

(swihwilidniy) 135 60,0 86,7 93,3

Owlnpwanniyncl. unnighs (9pny gnnywd) nwppbpwynid ppeniputph
Jwhuwgntpiniu hwpywndwl optphu wpédwlwagnywd sk:

fehy 3 wnyniuwynd UEpYwjwgywé thnpéh upuwih W tnwwnwudwlu gnpdwlgh
gnigwlupputpp, nwwnwluybind hwdwywunwuppwuwpwn 2,5-5,3 W 5,66-11,82 %-h
uwhdwuuGpnid, hwuwnwwnbl GU, np ghinnwhnpdbph wpnyntupuGpp unngg Gu:

Uwnjnnbuinh tawpwun-h hwaqwnyuwihu gnigwuhubpp, pubwpyywsd tnwppbpwy-
utpnud punhwunp wndwdp nwwnwuybiny 0,140-1,171-h uwhdwuubpnd (wn. 3) L
Po,gs, n=5 wwpwdbinptph nbwpnwd thnpp |huGind UwnjninBUnh  twgpuun-h wingnt-
uwlwhu 2,571 gnighghg, hwuthwwnb) Bu, np thnpdlwywl L swihwludnwjhu tnwn-
pGpwyutpnud gnnuwu 10-pn oplu wpéwbwgpywéd Yeluwpwlwlwl wprnynibwybunne-
rjwl gnigwuhubnh dhol syw wpdwUwhwywwn inwppbpnip)nLu:

BTam-1 Yncpinnipwihu hennyp npwGu wwjpwnh wpnniuwybn Jhpwnwuwwu
Jwnwdph gtgh (Plutella maculipennis Curt.) [1] L |GnUwjhU onwywynp JGwmwpuwagnpsdh
(Malacosoma parallela Stgr.) repeniputph nGJ [3] hwundwd £ Lwl gpuwlwl Updwd wn-
pjnLputpnid:
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Uryniuwy 3. Snnnidhg 10 op wug Ynyuniejntbubpnud ddtnwihu Gpypwswihh 1H1-1V
hwuwyh Jwhwgwé ppeniputnh dhoht pwuwyniejniultph yhéwywagpwywl
gntgwuhpubpp (wpunwnpwywu thnpabn, 2021.)

UnyuntenLlu
UbpnLU Jhtwywagpwywl gnigwlhutp Unynintlnh
Jwhwgwd t swipwtn-h
Swnupgnwu' ppenLplGph | Bwnw- | Swunwl- Uhshu ®npéh hwqwp-
n Uhghu yntuwjhu (Jwu gnpbw- uhuwp uhuwip Ywjhu
pwlwyp 2tnnudp | Uhgn (%) (%) gnigwlihop
(hwuw)
BTaw-1 4 1,414 5,66 0,632 25 0,140
BTrsn-12 23,4 2,245 9,59 1,004 4,3 1,076
BTrsi-17 27,6 3,262 11,82 1,459 5,3 1,171
BTrsn-33 26,0 1,897 7,30 0,848 3,3 0,512
LEwhnnghn
(swihwluniy) 25,2 2,482 9,85 1,110 4.4 -

Owlnpwanniynili. Uinnighg «» swhwuhpwihtu |Gyhnnghnh gnigwuhpp UGpwnjwé E
UwnjninGunh  tswthwuh2-h  hwdwpuwiht pwlwélinid, Pges W n=5-h nbwpnid Uwnjnintuwnh
tswihwuna-h wnynLuwyw)jhu gnighgp hwywuwn k£ 2,571-h:

Qhwnwthnpdtph wpnyniupubphg GBUG Gup Ggpwhwugdwl, np plwlywu Jwhny
Jdwhwgwé ppeniputphg, Jwuptwpwlwlwl Gnwluwynyd Jbp ynndhg wnwluduwgywé
BTawm-1, BTtsk-12, BTtsh-17 W BTtsk-33 pwyinGphwlwl punnwdutph hhdwu ypw pnwny-
Jwé 600 Ju uwynp/dp huinniejwdp Yneinnipwiht henniyubpu wnwudhu (wpnpwwnnp W
fjuudnpGunt wygnt Wwjdwuubpnud ddbnwihu Gpypwswihh ppeniputph nbd gnigw-
pbpbL BU [Gwhnnghn swihwudniwihu tnwpptpwyh gnigwlhzhg fwwbu stnwpptinynn
YEUuwpwlwlwlu pwnpép wpnynibwybunnienil: Cun npnwd gnndwu wpnynitupnud Jw-
hwgwé phnndwah epenipubph Jwpdhultpp, YEunwuh Juwgwélbph hwdbdwn,
swithtpny thnppwgt W gnp2wgb) Gu:

®dnpéh upuwih b Lwwnwudwl gnpdwlygh gnigwuphpubpny hwuwmwwnytby £, np
ghwnwthnpdbph wpnyniuputpp hwywuwnh Gu:
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RGwnmwgnunyb] £ Splwl pwnwph qpnuwjghuGph W wnipwyubph nGunpndhy qwiw-
diwyutph Swnibwl: 15 nbuwyh pnyubph ypw wpéwuwapytbp U 17 nbuwyh quiwdjwyutn,
npnup quugwéwihtu pwqdwgdwl wnwphubphu qqwih yuwu U hwuglnid wnGp-pnyubphl:
Jbtpghuutipp Ynpgund BU gbnwqupnnipintup bW Ywpnn GU gnpwlwp: AEpdwé U hwdwnnnn
nbnbynipinilltp wjn yuwuwwniubph YeUuwkEyninghwwl wpwuduwhwwnynipyniuutph yepw-
pGnjwy:

Epliwli— wyghlbn U wnipwlubn — nElnpndhy quijwdjwllbn

HUccnenosana nerapodunbhas payna ramumun (Diptera, Cecidomyiidae) mapkos u ckBepoB
ropona Epesana. Ha 15 Bunax pactenuii 3aperectpupoBaHo 17 BUJOB rajuivil, HAHOCSIIIMX B TOJbI
MaccOBOTO Pa3MHOMKEHHMS CYIIECTBEHHBIH Bpe/ pacTeHHsAM-Xo3sieBaM. IlocineHie TepsIoT AeKo-
paTHBHOCTh M MOTYT 3achIXaTb. IIpHUBEIEHBI KpaTKHE CBEJCHHS 110 OHODKOJOTHH 3THX BpEIH-
Tenen.

Epesan — napxu u ckeepwi — 0eHOpopuibHbIE 2aNTUYbL

The dendrophilous fauna of gall midges (Diptera, Cecidomyiidae) of the parks and squares
of the city of Yerevan has been studied. Seventeen species of gall midges were discovered on 15
species of plants, causing significant damage to host plants during years of mass reproduction. The
latter lose their decorative appeal and may wither. Brief information on the bioecology of these
pests is provided.

Yerevan — parks and squares — dendrophilous gall midges

Gpuwlh gpnuwjghubph W wnipwyuGph éwnbph nu phEph Juwuwwnnilubph
niuntdUwuppniejwlp Uyhpywséd pwqUwrehy hGunwgnuinieinilubp GU Ywwnwnpybg
1960-90-wlwUu pwywuutphu [4, 5, 9]: YGpghU lnwnphUGphU UJwlwwmhw nLuntdUw-
uhpniejntllEpp uwywywehy U [1-3]: UWugwd dwdwlwlwhwwndwénid  thnhudbg
GU Swnbph nL pEPh Buwywowpp, mwphpp, bW npwl gnigwhbn dLwynnyty £ Uh-
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swwnubph jnipwhwwnney $wniuw:

SYyjw] wphuwwmwluph bwwwwyl E pwgwhwjinb GplwUh gpnuwjghubph W
wnipwlutph nEunpndp quiwdiwyutph dwniuwu:

Quwdwyutph putnwuhpp (Cecidomyiidae) GpurUtnh Ywnpagh (Diptera) funynn
fudptphg E, npp UGpwnnud £ 5 GupwpUwnwuhputbp® Cecidomyiinae, Lestremiinae, Micro-
myinae, Porricondylinae Winnertziinae L. hwdJw2puwnphwjhtu $wniwjnd UEpYuwjugywd
E wyblh pwl 6650 tnGuwyutbpny [12]: SGuwyubph J&& dwup $hnndwagbin GU, ywun-
Ywuntd BU Cecidomyiinae GupwpUwnwUhphU: Lywwnh nluEUwNY gwiwnwewglnn Uh-
swwnlubph ppenLpubph’ Yepwpngubph hwunbw fuhun Jdwubwghwnwgywénieniup®
wju puinwuhph UEpYwjwgnighgubpp hhduwywunwd Unundwagbp GU wd Ukn olhgn-
dwqkn:

Rwjwunwuh $wnibwjnid wpdwlwagnyt GU 124 inGuwyubp [13,14], npnug Uh
Jwup (Asphondylia pruniperda, Dasineura fraxini, D. mali, Contarinia pyrivora W wijl)
gjntnunbnbuwywl Jpwlwpnyubph, ywnnwwne, gbnuqupn éwnbph nu pthEph
Juwuwwnniubp U U wnwUdhUu nwphubphu qquwih yuwu Ywpnn GU hwugub npwug:

Uwup' 1-4 Jd, Gpywpwpbnhy dhgwwnltn BU* Gpywn nu pwpwy nnptbpny: 3w-
untulpp unynpwpwn nbnhu, bwpuswanyu, gnp2 Ywd ult gnyuh GU' pULEPh fuhuwn
wwnpgbgywé gnwynpnipjwdp: [(prnipubph dwpdhup Gpwpwgwd B punyugwé
13 hwwdwélbphg, U6 dwup nbnhu, LUwpUpwagnyl Ywd uwhwnwly gniuh Gu:
Quiwdiwyubph ppeniputnh uudwU wpnyniupnd pnubph npnawyh opqwuutph Yypw
hjntujwéputnh gpgndwl wpryniupnud jnipwhwnniy dubph quitp U wnwowunid
(wjunbnhg punwuphph wuyjwuntdp): Anuwytbp quiwdiwyutnph® hnnnud Ywd pnijuh
Jpw ddbnwé ppenipbtpp gwpuwup hwpubjwywynpynid Bu: Iwpuljwyutbpp 5-7 on
hGwnn yGpwéynid GU hwuntup (hdwgn): Swpyw UG ntuBunwd Gu 1-4 ubpniun [7, 10]:

Y U dGenn: A6innwgnunniejwl  Ujntep hwdwpdt] £ 2020-22pRr. GplwUh pniuwpw-
Uwywu wjgnid, pwnwph gpnuwjghutpnid W wynipwyubpnud: Wuwwnwlupnid oginwgnndyt) Gu
Jhpwwnwpwlwlwl hGnwgnunieniulbpnud punniudwé dGpnnutp: Anyutph Jupwyh hunGu-
uhyntpjniup (%) npnpyt| £ uwnwneh Gptp hwndwsutphg 1 U2 Jwytptup ypw quipwyjwd ink-
plltph pwuwyny [7, 8]:

SGuwlwjhu ywwnywubntejwl npn2nwdp Yuwwnwnydty £ Jh wpp npn2hgutph [6-8] b 33
QUU yEunwuwpwunipjwl W hhnpnEyninghwjh QU-h YEunwlwpwuntEjwl huunhwnniinh Uhow-
nwpwlwywu hwywpwénih Uniebnny:

Upryntiplbn L pUbwplymd: Unnpl Ubpyujwglnud Bup hwdwnenn  nyjwiubnp
Gplwlh gpnuwjghubph W wnipwyubph dwntph nu pthtph ypw hwjnbwpbpqwsd 17 nbuwyh
nEunnndhi quiwdiwyutph Jepwptnjwy (wn. 1):

Swjinbwptpywé quiwdiwyubpu wpbdwlwagnyty Bu 7 punmwuhputph (Rosaceae, Olea-
ceae, Aceraceae, Cupressaceae, Tamaricaceae, Salicaceae, Fabaceae) 15 inGuwyh pnrjubph ypw: 3pu-
LUwywunwd Jwpwynd U wyn pnyubph nbplw- b dwnywpnnpneutpp, nkpulbpp W Gphunw-
uwpn pudyninutGpp: Gplwl pwnwph nEunpndh| quiwdiwyubphu punpny U YGuuwghyenph |
Il mhwGpp [11], npnug nGwpnd hwpubjwywynpnudp nbnh £ niuGunud hnnnud (Ywd qwiih JGy),
adtnnudu wugunwd £ bwhiwhwpubjwyh thnyned b mwpdw pupwgpnid ntuGunwd BU Uh pwlh
ubpniun: Wu Jhpwwnltph YEUuwEyninghwlywl wnwUdUwhwwnynipiniultpp uGpnnpbl juw-
Jwd GU inGp-pnjubph yGgbnwghwih hbwn:

Quwuwyutph wynhynipiniup hhduwywund ywjdwuwdnpdwé £ Jhewdwinh Yhdw-
Jjwywu gnpénuutpny:
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Unynuwy 1. Gplwuh gpnuwjghutph b wnipwyubph nEunpndh quiwdiwyubph Swntbwl

Quitph Stnwlpp Gplwl
Ne SGuwyh wujwuncd SGp-pniju nGnwywjnidp pwnuwph
pniuh ypw uwhdwuubpnid
1. | Apiomyia bergenstammi . inbplwpnnpng-
(Wachtl,1882) Pyrus communis L. Ubpnud 9nytd
2. | Asphondylia pruniperda | Prunus domestica L.,| swnywpnnpng-
Rondani, 1867 P. spinosa L. utpnud Unpp-Uwinw
3. | Contarinia pyrivora .
(Rilay,1886) Pyrus communis L wwntnubpnid nybtd
4. . .. PnLuwpwlwywl
[()Siclerr]r?iurigg);ml Fraxinus excelsior L.| wGpuutph ypw | wjgh, Shétnuwyw-
' pGpnh wigh
5. . . . Ephunwuwpn
%asmgu;%dlr;regulal’ls Acer vaetum L. qwagwpeUwht |Pnuwpwlwlwl wjgh
(Bremi, ) wnbplubph Jpw
6. | Dasineura gledichiae Gleditsia
(Osten-Sacken,1866) triacanthos L. ntnllinh Unw | Pntuwpuliuywl wigh
’- | Dasineura rosae Rosa corymbifera Gnhunwuwnn PnLuwpwuwywL
(Bremi, 1847) Borkh quguRUWhU wjah, Lnpgh
! ) nbGpulEph Jpw quugwéd
8. | Dasineura mali Malus orientalis
Kieffer,1904) Uglitzk. NENLUERN Ypw | PnLuwpwbwlul wigh
9. | Etsuhoa sabinae . . ntnlw-
(Kieffer,1898) Juniperus sabina L. AnNPNSUGPNLU PnLuwpwlwywl wjgh
10. | Oligotrophus juniperinus | Juniperus virginiana
(Linnaeus, 1758) L., J. sabina L. nu&ninutinh ynw | Pntuwpwlyul wgh
11. | Psectrosema barbatum Tamarix ramosissima
(Marikovskij,1961) Ledeb. Ginentinh dnui | Enuwpwlwluil wigh
12. | Rabdophaga heterobia s qugquwpRlwhu Lnipwnwtl,
(Loew,1850) Salix triandra L. ntplUtnh Unw Stlquihp
13. | Rabdophaga iteobia - quguwprUwhu Lnipwpuwtl,
(Kieffer, 1890 Salixtriandral. | s Vbnh dpw Swhnuujwl
14. | Rabdophaga salicis .
(Schrank, 1803) Salix alba L. §ynntnh Ypw Wywu-Unpug
15. | Rabdophaga saliciperda -
(Dufour, 1841) Salix triandra L. §/ntntnh Yypw Wywu-Unhug
16. - Salix alba L., [
Rabdophaga terminalis S, excelsa L. qugwRlwhU %nwﬁﬁlﬂgz@’mh
(Loew,1850) S triandra Ll ntplutph Yypw Upns
17. i ini ini
Oboloduplosis robiniae Robinia inERLLERh Upuw Uywl

(Haldeman,1847)

pseudoakacia L.

Gplwl pwnwph puwyhdwjwlywl wwjdwulbpp Yupbh E pwdwub, 2 $6-
uningw-yhdwjwywl gninhubph® hwpwywjhu Rpwgnwu gbwnh Yhps, OhébtnUwyw-
pGnpn, Lnipwpwtl, CEugqwdhpe, Cwhnudjwl) W hyjntuphuwjht (Rwlwptn,Ujwl, Ujwl-
Unhug,Lnpph quugywé, Lnpp-Uwnpwy, 2nytd): Ijntuhuwihl gninhu hwpwdwjhuhg
pwnap £ 250-300 Jtwpny, nph wpnniupnud pwnuwph hwpwywjhu Jwunwtdéwnbph
JGgGnwghwl, wjn pyntd bwl quiwdiwyuEph bwpwhwuntu thny Gph qupgqwgnedp,
10-12 op wybh ywn £ uyuynid, pwl hjntuhuwjhu gninned: Iwpwywjhu dwnbph yGqb-
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nwghwl, wjn pUntd bwl gwjwdwyubph bwhiwhwuntu thniBGph qupgwgnudp, 10-
12 onp wyblh Jwn E uluynud, pwl hjneuhuwghu gninnwd: Iwpwywihu ghnnwd qui-
lwdlwyutpp mwpGYwUu nluGunwd BU 3-4 ubGpniun. wjuntn wnwehu qwitpp Ywnbih £
wnbGult] Jwpwnh JGpohu-wwphih uygphu: Lwnwph hjnwuhuwihu gnnnd quipw-
Jiwyubpp unynpwpwp niuGunud Gu 1-3 ubpniun (Gpb ddbnp twp E |hunwd, W qu-
pnul wybih Jwn £ uyuynid): GplwUh hyncuhuwihu gninnwd Swnbph ypw wnwseht
qwibnu h hwjwn GU qwihu Jwjhu-hniuhu wdhultphu:

JdGpghu tnwppubphu ypdwjh grnpwyi thnthnpuniejntuutph wpnyniupnud hw-
nwywjhl tnnwp gninhutphu punpn? quiwdiwyubpnp hwjnuynud GU bwle hyntuhuwjhu
2ppwulbnnud: UGn hGnwagnunipintuutnp gnig wnydbghu, np pwnwph hwpwdwjhu
gnund wpdwlwagnywd npn2 nbuwyubp (Dasineura fraxini, Rabdophaga terminalis)
nwpwdybp U bwle hyntuhuwhu 2ppwultpnud (Rwlwptn,Uwu, Lnpph quugywd),
npuntn bwhuyhund sEhU gpwugyby:

Gplwuph Juwluwswwywundwl bwywwnwyny (hwnwwbu Jwjpetph Ganptphu W
wnipwyubnnid) hwéwh Yhpwnynd GU yend wywghw (Robinia pseudoakacia) W g|b-
nhshw (Gleditsia triacanthos) Swnwwbuwyubpp, npnup pwpén nhdwnpnnwywunt-
rJntU BU gnigwpbpnud Jhewdwiph wnwununnwdubph Uywwndwdp: Pniuwpwlwlwl
wjgnd W UJwu-Unhugsh wnipwyubpnud wyn Swnwwnbuwyubpp pwywywl pwpép
huwntuuhynipjwup (35-40 %) Juwpwyynid U Oboloduplosis robiniae L Dasineura gledi-
chiae qujwuJwyutpny [2,3]: Ybpghultbpp Jwwn wpwg qupgwunwd BU, ntuBunwd Uh
pwuh ubpniun W yGgGunwghwih pupwgpnid Jh dwnhg Ujntup wnGnwihniudbiny® JGé
JUuwu BU hwuguntd pnijuGphu:

Pwnwph hwpwdwjhu 2ppwlltph pwlwjhu hwwndwdubph Ywlws gnunplb-
pned, bwl puwwl pneuwywl Yngjuyubpnud pugnwu gbinh Yhpo) UGd tnwpwénid
nLutU nunBUhutph Salix alba, S. excelsa, S. triandra tnkuwyutkpp, npnug ypw wpéwlw-
gnpyby U Rabdophaga uknh 3 inGuwlyutp® R.heterobia, R.iteobia, R.terminalis:

Gplwuh hjntuhuwjht pwnwJdwubnnd wénn éwnbph W pttph ypw dwlw-
pndnd BU quwdiwyutph 15 wmbGuwyutn: Lnpp-Uwpwh, pybtdh wynnwwnnt wj-
ghutGpnud (wjunptU wpwédwéd uwnptuhubph nL lwudGuhubph® LGplw- W dwn-
Jwpnnpnoubpp, bwl wwnninubpp pwpén hunGuuhyniejwdp (55-60 % U wdbh) Jw-
npwyynid GUu Apiomyia bergenstammi, Asphondylia pruniperda qwjwdjwyutpny, npnup
hgtguntd GU wyn dwnbph pEppwwnynie)nilnp:

Unwyb] hwpniun £ Pniuwpwlwywl wjgne gbnwqwpn éwnbph no pthtph
quwdwyutph $wnuwu (8 mmbuwy): Iwpy £ UG, np wjn Swnwnbuwlubpu wnyw
GU bwl Sphrnwuwpnniejwu (Onwywaél) gpnuwjgnid, uwlwju quiwdiwyubph Jw-
pwy pwnwph win 2ngwuntd dtp Ynndhg ¢h gpwugyt:

Ujuyhuny, Gpuwuh gpnuwjghUbph W wnipwyubph dwnbph nu pthtGph Ypw
wpdwlwanytbl BU quiwdiwyutph 17 imGuwyutkn, nnnughg 10-p yuwunid GU pnnpng-
UGpp L wEplutpp, 5-p' puéjnnUEpu nL §jnLnGpp, L JGJwywl nbGuwyutp qwitp Gu
wnwwglnid éwnywpnnpneubpnid W wwnninubpnud: SwpGywu niukbwind 1-4 ub-
pniun’ qqwih yuwu U hwugunwd inbp-pnyjutphb® fungpunnntiny npwlg wél nL qun-
quwgnudp, UJwgbgubiny gbnwquwpnnientlp, wunnwwniubph Unin® pGppwnynip)nt-
up:

LEpyuwjwgywé indjwubpp Ywnpnn GuU nintgnig hwunhuwlw| pwnwph Juwlw-
swywwndwl W pnyubph ww2unwwuniejwl whuwwnwupubph ywaquwybpwydwu gnpé-
pUpwgnLu:
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The aim of the work was to study the histo-morphometric changes in the pancreas tissue
in rats after the administration of L-tryptophan. The study was conducted on 24 male Wistar rats of
3 months of age. The animals were kept in uniform conditions and on a standard diet. The rats of
the experimental group received L-tryptophan (France) at a dose of 80 mg/kg orally every day.
The duration of the experiment was 28 days. Histological preparations of pancreas were prepared
according to standard methods. Histo-morphometry of digital images was carried out using the
computer program "ImageJ". Histo-morphometric signs of a decrease in the activity of the
exocrine part of the pancreas were revealed in healthy young rats treated with L-tryptophan. This
is evidenced by the smaller size of acinus, the epithelium height and the smaller area of
exocrinocytes. Endocrine activity of the rat’s pancreas, after exposure to this amino acid, did not
undergo significant changes. It was shown that administration of L-tryptophan probably reduced
the amount of connective tissue in the pancreas. This is relevant for practical medicine, regarding
the use of this amino acid in the prevention and complex treatment of pancreas fibrosis.

Tryptophan — pancreas — rats
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®npéwpwpwlwl fudph wnubwnubpl opwlwl utnwgtb] BU L-inphwywnndwt (dpwluhw) 80 Ug/yg
nnquwjny pEpwlwjht Gnwuwyny: ®npdh nlinnnipiniup 28 on tp: Gupwuwmwdnpuwjhl gbnéh
hjnrujwépwpwlwlwl ywwnpwuwnnyubpp Juwwnwpdbp G unwlunwpun JdBennnd: «lmage J»
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Lenpio paboTHl OBLIO HMCCIEOBAaHUE THCTO-MOP(HOMETPHUUECKUX W3MEHEHUH TKaHU IOA-
XKEJTyIOYHON JKelle3bl KpBIC Iocie BBeneHWs L-tpunrodana. MccnenoBanue mposemeHo Ha 24
KpbIcax-caMIax JHHHH Bucrap 3-mecsynoro Bo3pacra. JKMBOTHBIE HaXOIWINCh B YHH(MHUIUPO-
BaHHBIX YCIOBMSAX M CTAHJAPTHOM palMOHe MUTaHMS. KpBICHI MOJOMBITHON IpyMIMbl €KEAHEBHO
nony4aiau nepopanbHo L-tpunrodan (Opanmust) B go3e 80 mr/kr. IIpoaomKUTenbHOCTh dKCIIe-
pUMeHTa cocTaBisiia 28 cyTok. I'mcTomorndeckue mpemnapaThl MOMKENTyJOUHON Kele3bl MPous3-
BOJWJIM TIO CTaHIAAPTHOM MeToauke. I'mcromopdomeTpuio MU(POBEIX M300pakeHUH MpenapaToB
IIPOBOJWIM C IOMOINBIO KOMIIBIOTEpHOH mporpammsl "Image]". V mnomxenrynodHoil xerese
3JI0POBBIX MOJIOABIX KpBIC, MONy4daBmnX L-Tpunrtodan, HabIOgaIM TUCTO-MOp(HOMETpHIECKHE
MIPU3HAKU CHIDKEHUS aKTUBHOCTH €€ SK30KpHUHHON JacTH. O0 3TOM CBHIETEIHCTBOBAIM MCHBIIINE
pa3Mephl alHYyCOB, BBICOTA SIUTENHS M MEHbIIAs IUIOIANb SK30KPHHOIUTOB. DHIOKPHHHAS
aKTUBHOCTh IOJDKEITYAOYHOM >KeNe3bl KpPbIC, MOCIE BO3IACHCTBHS 3TONH aMHUHOKHCIOTBI, HE
MpeTepreBaia CylIecCTBeHHBIX n3MeHeHnH. [loka3ano, 4to BBeneHne L-Tpunrodana cymecTBeHHO
CHIDKAJIO KOJIMYECTBO COCAMHHUTETHHON TKAaHM B IIODKEIYHOYHOM Kemese. DTO aKTyalbHO IS
MIPAaKTUIECKOH MEIUIMHBI, OTHOCUTEIBHO HCIOIB30BAHUS 3TOH aMUHOKHCIIOTH B MPO(MIAKTHKE
Y KOMIUIEKCHOM JICYCHUH (prubpo3a xKene3bl.

Tpunmoghar — nodHcenydouHas Hene3a — Kpolcol

Tryptophan is an essential amino acid that plays a role in many metabolic
functions. It is a unique building material for proteins [13]. Tryptophan serves as a
precursor to important endogenous indolamines such as serotonin and melatonin, which
act as neurotransmitters, neuromodulators, and neurohormones [16]. Increased synthesis
of these signaling molecules can improve health, quality of life and well-being [11].
Tryptophan is used in the treatment of depression and sleep disorders, to solve cognitive
disorders, anxiety or neurodegenerative diseases [7]. Decreased secretion of tryptophan
is associated with obesity, anorexia, bulimia nervosa, and other diseases [15].

However, despite the well-studied role of tryptophan in the body, its influence on
the histo-morphometric changes of the pancreas remain little studied. The effect of
tryptophan in pancreas pathology, primarily pancreatitis, oncology, fatty degeneration,
etc. was studied [5, 8, 15]. At the same time, the obtained data are often ambiguous,
which may be related to the use of different dosages of L-tryptophan in experiments, the
duration of research, etc. Currently, the question of how pronounced is the expediency of
using tryptophan to improve the functioning of healthy pancreas remains open. All this
requires a more detailed study of the role and mechanisms of the effect of this amino
acid on the gland.

The aim of the work was to investigate the histo-morphometric changes of the
rats pancreas tissue after the administration of L-tryptophan.

Materials and methods. The study was conducted on 24 male Wistar rats of 3 months
of age, which were kept in uniform conditions and on a standard diet. The animals were divided
into 2 groups. The control group included intact animals, and the experimental group included rats
that received daily oral L-tryptophan (France) at a dose of 80 mg/kg. The duration of the
experiment was 28 days. Rats were removed from the experiment by decapitation under light ether
anesthesia the day after the last dose of L-tryptophan. Research was conducted in accordance with
the provisions of the "European Convention for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes™ (Strasbourg, 1985).

For morphological and morphometric studies, tissue samples were randomly selected from
the central part (body) of the pancreas, from which histological preparations were made according
to the standard method: fixed in Bouin's liquid, dehydrated in alcohols of increasing concentration
and dioxane. The obtained samples were embedded in paraffin. Paraffin sections (6 um thick) were
made on a sled microtome. Staining of the obtained sections was carried out according to the Van
Gieson method [12]. With the use of a digital camera, micropreparations were photographed on a
microscope "Nikon Eclipse E100" (Japan).
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Histo-morphometry of exo- and endocrine part was performed on the histological sections
of the pancreas tissue. In the exocrine part of the gland, the diameter and cross-sectional area of
acinus, the height and area of exocrinocytes, their nucleus and cytoplasm were measured, the
number of nucleolus in the nucleus of exocrinocytes and the average number of cells in the acinus
were counted. In the endocrine part of the gland, the average number of Langerhans islets per unit
area (0.25 mm?) and the number of endocrinocytes were calculated, the cross-sectional area and
diameter of the islets were measured, and the density of the cells was determined. The relative area
of the exo- and endocrine part, as well as the connective tissue in the gland was determined by the
method of superimposing point morphometric grids [1, 17]. Morphometry was performed using
the computer program "Image J 1.34p". Glucose concentration was determined in blood serum.

The obtained results were processed by the methods of variation statistics using the
software "Statistica 6.0 for Windows" ("StatSoft", USA) and "Excel 2010" ("Microsoft", USA).
The normality of the distribution of digital arrays was checked using the Pearson test. If the
distribution is normal, the Student's t-test was used to estimate the coefficient of difference
reliability of the difference between the control and experimental groups. Differences were
considered probable at p < 0,05.

Results and Discussion. It was found that the rat’s pancreas of the
experimental group had a preserved physiological structure, which is divided into exo-
and endocrine parts. The exocrine part accounts for about 95% of the pancreas mass. The
structural and functional unit of the exocrine part of the pancreas is the acinus, which is
the secretory section and the interstitial section, which is the initial section of the
excretory ducts. Acinus look like sacs surrounded by reticulin fibers, vessels and nerve
fibers. The secretory section consists of a basement membrane, on which epithelial cells
of a conical shape lie — exocrinocytes in the amount of 7-11. The base of these cells is
expanded, the apex is narrowed. Each cell has one round or oval nucleus, which divides
the cell into two zones: homogeneous and zymogenic. The zymogenic (apical) part of
the cell contains secretory granules of the immature (enzyme) secretion zymogen, which
stain oxyphilically. In the homogeneous (basal) part of the cells, there is an abundance of
ribosomes, which determines the basophilia of this zone (fig. 1).

: :«:r'_f_"v—'z;.» :
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Fig. 1. Photomicrograph of the pancreas section of a control (A) and a rat treated with L-tryptophan (B).
1 —acinus, 2 — exocrinocyte, 3 — interacinus connective tissue. Van Gieson staining. *800.

In the exocrine part of the rat’s pancreas, treated with L-tryptophan, the mean
diameter and area of acinus were significantly smaller by 15 and 26 %, respectively,
compared to the control. The exocrinocytes area, their nucleus and cytoplasm placed in
them was also probably smaller by 12, 13 and 12 %, respectively. The epithelium height
of the acinus had a tendency to decrease by 11%. However, the number of nucleolus in
the nucleus of exocrinocytes, on the contrary, was probably 24 % higher than in the
control (Table, Fig. 1). Hyperplasia of nucleolus can be one of the signs of activation of
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the protein synthetic function of cells, or (to a lesser extent) the growth of physiological
regeneration at the intracellular level [2]. Therefore, according to most histo-
morphometric indicators, L-tryptophan slightly reduces the activity of the exocrine part
of the pancreas.

The endocrine part occupies a much smaller area of the pancreas tissue. It is formed
by Langerhans islets, which are scattered throughout the gland. The islets are separated
from the acinus by a thin connective tissue layer and are round clusters of endocrinocytes
permeated by a dense network of capillaries. In the endocrine part of the rat’s gland treated
with L-tryptophan, a significantly lower number of Langerhans islets by 13 % compared to
the control was observed. However, their sizes were probably larger (area — by 14 %,
diameter — by 12 %) than in the control. In addition, a trend towards an increase in the
number of endocrinocytes in the islet was found (Table 2). In general, according to these
indicators, we can conclude that tryptophan does not have a pronounced effect on the state
of the endocrine function of the pancreas. This is confirmed by the unchanged
concentration of glucose in the blood serum of experimental animals.

Table 1. Morphometric indicators of the pancreas structure (M + m)

Indicators [ Control | L-tryptophan
Exocrine part

Relative area, % 77,7+1,5 84,4+2,1
Acinus diameter, pm 30,6 +£0,8 26,0 +0,6*
Acinus area, pm? 933+ 14 693 + 22%
Area, um?

exocrinocyte 1239+4.4 109,0 £4,2%

nucleus 18,8+0,5 16,3 +0,4*

cytoplasm 105,1+4,0 92,7+1,8*
Nuclear-cytoplasmic relationship 0,180 + 0,004 0,180 + 0,005
Number of exocrinocytes in the acinus 7,5+0,1 6,8+0,1
Number of nucleolus in the nucleus 1,56 +0,04 1,94 +0,09*
Epithelium height of the acinus, pm 12,2+0.2 10,9 +0,3

Endocrine part / Langerhans islets

Relative area, % 5,1+£04 52+04
Number of islets / 0.25 mm? 1,12+0,10 0,98 + 0,09*
Islets area, pm? 14653 £ 153 16642 + 190*
Islets diameter, pm 111,2+9,1 124,5 +12,9*
Number of endocrinocytes in the islet 189,2 + 18,1 205,1 £10,6
Density of endocrinocytes placement 12,9+0,5 12,3+0,4
in the islets / 1000 um?

*p < 0,05 significant differences compared to the control.

We found that the administration of L-tryptophan significantly reduces the amount
of connective tissue in the pancreas. This is evidenced by the probably smaller relative area
of the connective tissue (by 38 %), the stromal-parenchymal index (by 42 %), the smaller
width of the interlobular (by 33 %) and interacinus (by 12 %) connective tissue layers in
the gland of the experimental rats, compared to the control (fig. 2). The connective tissue is
the most important component of the histo-hematic barrier, and a decrease in its number
and thickness of layers contributes to better oxygen transport to the parenchymal elements
of the gland, improves the conditions for the flow of metabolic processes and the
penetration of hormones through the histo-hematic barrier into the blood [9]. That is, the
use of L-tryptophan is a promising direction in the prevention and treatment of fibrosis in
the pathology of the pancreas. However, this requires a more detailed study.
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Fig. 2. Relative area of connective tissue (A), stromal-parenchymal index (B), width of interlobular (C)
and interacinus (D) connective tissue layers. Group | — control; group Il — rats that received L-tryptophan.
*p < 0,05 significant differences compared to group I.

Most of the data in the literature are devoted to clinical and experimental studies
of the influence of tryptophan on the morpho-functional state of the pancreas in this or
that pathology and the effectiveness of its use for the correction of already existing
disorders in various diseases [3]. The beneficial effect of tryptophan can be associated
with: (1) strengthening of the antioxidant protection of the pancreas tissue by direct
removal of toxic radical oxygen and nitrogen [10], (2) preserving the activity of
antioxidant enzymes such as: superoxide dismutase, catalase or glutathione peroxidase
[4], (3) a decrease in the production of the pro-inflammatory cytokine tumor necrosis
factor o, which is accompanied by the stimulation of anti-inflammatory IL-10 [18], (4)
an improvement in the blood flow of the pancreas and a decrease in neutrophil
infiltration [5], (5) a reduction of apoptosis and necrosis in the inflamed tissue of the
pancreas [6], and (6) promoting the regenerative process in the gland [14].

Conclusions

1. Histo-morphometric signs of a decrease in the activity of the exocrine pancreas
in healthy young rats treated with L-tryptophan (at a dose of 80 mg/kg) for 28 days were
revealed. This is evidenced by the smaller size of acinus, the epithelium height and the
smaller exocrinocytes area.

2. Endocrine activity of the rat’s pancreas, after administration of L-tryptophan,
did not undergo significant changes.

3. Administration of L-tryptophan probably reduced the amount of connective
tissue in the pancreas. This is relevant for practical medicine, regarding the use of this
amino acid in the prevention and complex treatment of pancreas fibrosis.
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BUOXUMUYECKHUE INIOKA3ATEJIN APBY3A IIPU
INPUMEHEHUU NIECTUIIM OB

AL BAJIASIH, C.M. CAPKUCSIH

Hayunwiti yenmp oyenku u ananuza 6 cgpepe 6€30nacHOCmu RUWEEbIX NPOOYKIMOs
sonasargsyan999@gmail.com

[IpoTHB OOBIKHOBEHHOTO MAayTHHHOTO KJEIla Ha II0Je CTOJOBOro apOys3a ObUIM mpuMe-
HEHBI MHCEKTOaKapuua Akteumuk (B mpo3e 1,3 n/ra) u akapuimn Omaitt (1 n/ra), KoTopble Mpo-
SIBUJIA BBICOKYIO OHOJIOTUYECKYIO 3(PEKTUBHOCTD U CIIOCOOCTBOBAIHN MPHUOABKE ypOXKas.

OCTaTOYHBIX KOJIMYECTB YKa3aHHBIX MECTUIMIOB B ypokae He BhIsBIeHO. O0a mpemapaTa
HE OKa3aJH OTPHUIATEIHHOTO BIUSHHUSA HA OCHOBHBIC OMOXMMHYECKHE TOKA3aTeNH IJIOAOB KYyJb-

TYypBIL.
Apby3 — epedumens — ocmamounvle KOIUYECMEa necmuyuo08 — OUOXUMUYECKUe NoKa3amenu

ubnwuh adtpniyh nwunnwd ungnpwywl nunwjbwwmgh ntd Yhpwndtbp G Uynbhy
huutyunnwywnphghnp (1,3 hw swihwpwlwynyg) b Odwje wywphghnp (1 /hw), npnup gnt-
guwpbpt) 6U pwpép YELuwpwlwywl wpnynibwybwnneeynit L bwywuwnt pEpph hwytdwun:

L2Jwé wbunmhghnutph Juwgnpnwjht pwlwyubp pbppnud $6U hwjwnuwpGnpdt: Gpynt
wwwpwuwnntyl £ pwgwuwpwn $6U wgnty wywpeniyuh wywninubph hhdbwywu YGuuwph-
Jhwlwu gnigwuhpubph ypw:

Qubnnily — Juwuwinne — wluwnpghnlibnh duwgnpnuyhl pwlwlylbln —
YELuwphuhwlwl gnigwlppubn

Insectoacaricide Actellic (in 1,3 I/ha dosage) and acaricide Omayt (I/ha) against spider
mite on table water-melon field have been applied. They showed high biological efficancy and
increased the crop.

Their residual amounts in crop were not observed. It was not revealed negatively influence
of these preparations on main biochemical indices of culture fruits.

Water-melon, pest, residues of pesticides, biochemical indices

3HaUUTENBHEIN yIepO CeIbCKOX03HCTBEHHBIM KyIbTypaM, B TOM YHCIIe apOy3y, HAHOCHT
00bIKHOBEeHHBIN nayTHHHBIN Kitenr (Tetranychus urticae Koch.). B3pocibie ocobu u THYMHKH €ro,
3acelsisi HIKHIOK MMOBEPXHOCTH JIMCThEB, OILUIETAIOT MX TOHYAMIIEH MayTHHKOW, BHICACHIBAIOT U3
HHUX COK, JIUCThbS 3aT€M 3acChIXaloT M OMAJaloT, 4TO IPHBOIUT K THOEIM PacTEeHUIl U pe3KOMY
CHIDKEHHIO YPOXKas.

[TpoTHB 3TOr0 BpemuTelNsl B HACTOSIIEES BPEMsl SKOHOMHEE HCIIOJIb30BAHUE MECTUIIHMIOB.
OpHako, clefyeT y4ecTh, YTO 3TH OHOJIOTMYECKHM aKTHBHbBIC BEIECTBA MOTYT NPOHUKATh H B
3allUIaeMble PaCTeHHS, KyMYJIHPOBaTh, BO3/ICHCTBOBATh HA Pa3IMYHbIC 3BEHbSI OOMEHa BEIECTB,
YMeHbIIIash WM CTUMYIHUPYsS MX HakoruieHue [10]. B onHOW M3 MpeplaylMX HAlKX padoT Imo-
Ka3aHo, 4TO MPY MCIbITaHUK TenoHa B 1o3¢ 2 Kr/Ta IPOTHUB YKa3aHHOTO BPEIUTENS COJepKaHNEe
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BUOXMMHNYECKUE ITOKA3ATEJIN APBY3A TP TIPUMEHEHUWU IMMECTULIOB

€ro OCTaTKOB B apOy3e B mepuox cOopa ypoxas coctaBuwio 0,08 mr/kr, Torma kak MY (mak-
CHMAJIBHO JIOITYCTUMBIH YPOBEHB) €ro B oBomax u ¢pykrax - 0,07 MI/Kr, OH CHOCOOCTBOBAI CHH-
XKEHHIO COJIEpPKaHUs AUCAXapUI0B ¥ IMOBBIMICHHUIO 00N KUCIOTHOCTH, YTO OTPA3HIOCh Ha BKY-
COBBIX KayecTBax IooB [1]. B Hacrosmee Bpema TeanoH MCKIIOUEH M3 CIMCKAa MpENaparos,
Ppa3pelIéHHbIX K IPUMEHEHHUIO B HaIlIeH pecmyOiuKe.

Bo u30exxanne moJOOHBIX HETATUBHBIX TMOCIEACTBUI B MOCNIEIHUE FOABI UAET TEHACHIHS
UCHOJIb30BaHUS BBICOKOA()(GEKTHBHBIX MECTHULHUJOB C BBICOKOH HM30MpAaTEIbHOCTBIO, ¢ HU3KHMH
HOpPMaMH Pacxo/la U HECTOMKUX B OKpyxaromei cpene [9]. BonpmMHCTBO M3 3THX IpenapaTroB
pasnaraercad B pacTEHHSX, BOJE M IOYBE 10 HETOKCHYHBIX COCAMHEHUH noj aeiictBueM Y D-
JIydel, BBICOKOH TeMITepaTyphl, BIaKHOCTH, IIOYBEHHOH MHUKPOQIIOPE], (hepMEHTOB caMOH KyJib-
Typsl U T.A. [5, 11]. U, mockonbKy cKOpOCTh Jerpajaliyl NEeCTUIIUI0B 3aBUCUT OT MEPEUUCICHHBIX
(axkTopoB, TO, JUI HCKIIOUEHHS UX OTPUIATEIHHOTO BIHAHHUSA Ha 3[J0pPOBbE HAceNeHUs, HeoOXo-
JIUM KOHTPOJb 32 COAEPKAHUEM HX OCTATKOB B CEJIbCKOXO3AWCTBEHHOM MPOIYKIMHU M €€ Ka-
YeCTBOM B KOHKPETHBIX arpOKIMMAaTHYECKUX yCIoBmsIX [2, 3].

B cBs3u ¢ 3THM IETBbI0 HALINX HCCIENOBAHUH SBISIIOCH U3yYCHHE OMOJIIOTHUECKOH 3-
(DEeKTUBHOCTH MHCEKTOAKapUIMAa AKTEIMK U akapuruga OMalT IpOTHB OOBIKHOBEHHOTO Iay-
THHHOTO KJIEIIa Ha apOy3HOM MOJIe, a TAKXKE ONpe/ie]IeHHe X OCTATOYHBIX KOJIMYECTB B ypoXKae U
BJIMSIHUS HA €r0 OCHOBHBIE OHOXUMUYECKUE MTOKA3aTeN B YCIOBUSIX ApapaTcKoil 00IacTH.

Mamepuanvt u memoowt. JIpynetraue onsitel (2017-2018 rr.) Ha nose cronoBoro apoysa
ObUTH TIOCTaBIeHH! B 00mHe ErernaBan Apaparckoii 001acTv B 3-X HOBTOPHOCTAX (KaXKaast II0-
maneio 50 M?). TlecTULHAB! GBUIM UCTIONB30BaHbl B OTAEALHOCTH B CIEAYIOIMX 103aX: AKTEIUIHK
[50% xoHueHTpaT sMynbeun (K.3.), AeiicTByrolee BEIecTBo (1.B.) — mupumudpoc — metumn]— 1,3
n/ra, Omaiit (57 % k.3., A.B. — mpomaprut) — 1 n/ra. OnpeICKHBaHUE MPOBOAMIOCH 27 HIOHS.
Pacxon paboueit xuaxocta — mo1000 n/ra.

Bronormueckast 3¢(eKTUBHOCTh INpenapaToB ONpPEAeNUIach CHIDKEHHEM YHCICHHOCTH
B3POCIBIX 0COOCH BpeIUTEIIs ITO0 CPABHEHUIO C MTPEABAPUTENIBHBIM YIETOM (JI0 ONPBICKHBAHUS).

[po6s! ton0B apOy3a [yt aHAIN30B ObUIN B3STHL 18 aBrycra mepes cOopoM ypoxasi.

OcratoyHble KOJMMUYECTBa AKTEUINKA ONpenessuiuch mo meronuke [lerpoBoit u mp. [6],
OmaiiTa — o Meroauke ['upenko u ap. [7].

Copepxanne ButamuHa C onpenernsiiocs o merony Myppwu [8], caxapoB — o beprtpany
[8], cyxoro BemecTBa — BECOBBIM METOIOM, OOIIEH KHCIOTHOCTH — THTPOBaHUEM (TIO SIOJIOYHOM
kuciuore) [8].

CraTHCTHYECKYI0 00pabOTKY MOTYyYEHHBIX pe3yabTaToB MpoBoamiu o bepcreitny [4].

Pesyromamut u oocyncoenue. Oba mpenapata MPOSBUIM BBICOKYIO OHOJIOTH-
4ecKylo 3(Q(QEeKTUBHOCTh B OTHOLICHUH UMAaro BpeAWTENs: HAa 5 —i JIeHb MOCIe OmpbIC-
KHBaHUS oMHAKOBYIO — 92 %, Ha 20 —if meHb cX0XKylo — B mpegenax 81 — 82,3 %, uro
cnocobcTBOBaIO IpuOaBKaM yposkast (B BapuaHTe ¢ AKTelIMKOM — Ha 5,5 T/ra, c
OwmatitoMm — Ha 5,4 T/Ta).

AHanu3bl, TPOBEAEHHbIE IEpex cOOpOM yposkas, HE BBISBWIIM OCTaTOYHBIX
KOJINYECTB NMPUMEHEHHBIX ECTHIIUIOB B TUIOAAX KYJIBTYPHI.

Pe3ynbTaThl OMOXMMHYECKUX aHAJIU30B, NIPUBEICHHBIE B Ta0a. 1, MOKa3BIBAIOT
HauOOJBIINE OTKIOHEHUs OT KOHTPOJs B BapuaHTe C AKTEIJIMKOM. B COAEPKaHHUSX
ButamuHa C (Ha 0,3 Mr%) m monocaxapunos (Ha 0,2 %). Cratuctudeckas obpaboTka
MOJyYCHHBIX PE3Yy/IbTaTOB CBHIECTEIBCTBYET O JOCTOBEPHOCTH YKa3aHHBIX pa3HUII,
MIOCKONBKY pacuuTaHHble HaMu ((axThdeckwe) 3HaueHUs t — kputepust CTprofeHTa
(cootBercTBeHHO 6,0 M 4,45) mMpeBBIIAIOT 3HAYCHHUS t — KpHUTEpHs TaOIUYHOTO (TI0
Bepcreiiny), pasroro 3,182 (pu p 0,95 u n=3).
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Tadoauua 1. BiusHie necTHIMI0B Ha OCHOBHbIE OHOXUMHUYECKHE
MOKa3aTey CTOJIOBOTO apOy3a

Cyxoe Buramun Caxapa, % O6mras
Bapuantst
BEIIECTBO, C, KHCJIOTHOCTb,
OIIbITA % M % MOHOCaXapHbl caxaposa %
Kontpons 8,7+0,06 6,9+0,05 5,240,05 1,640,03 0,16+0,003
AKTeIUTHK 8,840,05 7,2+0,05 5,4+0,04 1,7+0,04 0,16+0,003
OmaiiT 8,6£0,06 6,9+0,06 5,240,05 1,7+0,03 0,16+0,002

Cne):[yeT OTMETHUTDH, YTO BbBINICYKA3aHHBIC OTKJIOHCHUSA OT KOHTPOJISI HC OTpa3u-

JIMCh Ha BKYCOBBIX Ka4€CTBax IUIOA0B O6pa6OTaHHI)IX BapHaHTOB.

JIOCTOBEPHOCTh PE3ybTATOB MOJATBEPIKIACTCS TAKKE TEM, YTO MPOICHT OMIUOKH

ombITa He npeBbiraet 5 %.

06061.].[8.5[ MOJYYCHHBIC HAaHHBIC, MOXKCM 3aK/IHOYUTh, YTO HCIBITAHHBIC MpCTa-

PaThl B YKa3aHHBIX J03aX U CPOKaX NPUMCHCHUA Sq)(l)eKTHBHBI IIpoTHUB OOBIKHOBECHHOTO
NAayTUHHOI'O KJICIa, CHOCO6CTBy}OT HpI/I6aBKaM YpoOiKadg, OCTATOYHBIC KOJIUYCCTBA UX B
HEM OTCYTCTBYIOT, U OHH HC BJIUAIOT OTPHULATCJIBHO Ha €Tr0 OCHOBHBIC OHOXHMHYECKUE
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MNPUKJIIAJHOE 3HAYEHHUE I'PUBOB B ’KU3HU YEJIOBEKA
KAK HICTOYHHUKOB NPUPOJHBIX BUOJIOT'HTYECKH
AKTUBHbBIX COEJUHEHUUN
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tsakanyan55@mail.ru, andreasyann@mail.ru, nikolyan.sona@gmail.com

YenoBe4ecTBO MOCTOSHHO HAXOAUTCS B IOMCKAX HOBBIX CPEACTB IPONUTAHUS U yiyd-
[ICHUS OOIIEro COCTOSHHS 3J0POBbsl HACEICHHUS IUIAHETHL. B pemeHnn 3Toi mpoOmembl ocoboe
MECTO 3aHHMAIOT TPUOBI, KOTOpPBIC AKTUBHO HCIOJB3YIOTCS B MEIMIMHE, NHIICBOW H XO-
3AHCTBEHHOI OTpacisX. DKCIepUMEHTalbHas Hayka M JOKa3aTelbHAs MEIHLMHA HEMpPEpHIBHO
WIIYT HOBBIC OHMOJIOTMYECKH aKTHUBHBIE COCAWHEHHS HPHUPOIHOTO IPOUCXOXKICHHUS C LEIbIo
KOHCEPBHPOBAHHS ¥ UCIIOIb30BAHMS MX B CO3aHMU KaK HOBEHILHX JIEKapCTB, TAaK M COBPEMEHHBIX
OHMOJIOrNUeCcKH akTHBHBIX 100aBoK (BA/I) k nue.

Ipubvr — buonoeuyecku axmughvle COeOUHeHUsT — NUWe8ast OMpPAcib — AHMUOUOMUKU —
Jleyebnble ceolicmea

Uwpnyntpintup y2nwwbu thunpnud £ dnippwyh puwysnipjwl ullnwwwhnyuwl W
punhwuntp wennoniejwl pwpbiwydwl Unp dhengubp: Wu fulnph (nusdwl gnpénid wnwla-
Uwhwwniy wnkn GU gpwynwd uuytpp, npnbp wywnhynpbl ogunwagnpéynid BU pdoyniejwl,
ullnwpuwnpnijwt b nunbuwywl npnpnubpnd: dnpdwpwpwywl ghwnnipinill nL www-
gnignnwlwu pdyynieinilp 2wpnibwywpwnp thunpnd B puwywl Swgdwl Unp YGUuw-
pwlwywl wywnhy Jhwgnrejntbubn® npwup wwhwwubnt b Uunpwagnyu nEnwdhgngutn, huswbu
Lwl dwdwuwlwyhg YeUuwpwlwywl wynhy hwybnwdutp (MUI) unbndtint bywwnwyny:

uuybn — Ehuwpwlwlywl whmhy dhwgnpnillbibn — ubiinwnunwnnnepywl npnpu —
hwlwphninhlylbn — pnidhs hwwnlynepintlbubn

Humanity is constantly looking for new ways to improve the nutrition and overall health of
the planet's population. Mushrooms, which are actively used in the fields of medicine, food
production and economy, occupy a special place in the solution of this problem. Experimental
science and evidence-based medicine are continuously searching for new biologically active
compounds of natural origin in order to preserve them and create new drugs as well as modern
biologically active supplements (BAS).

Mushrooms — biologically active supplements — food industry — antibiotics — medicinal properties
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TIPUKJIAJTHOE 3HAYEHHWE I'PMBOB B )XM3HU YEJIOBEKA KAK UICTOYHMKOB IMTPUPOJHBIX BUOJIOIMYECKH. ..

I'pu0Bbl, ABISSICE OOJHUMH M3 CaMBIX YAMBUTEIBHBIX CO3/aHMH KUBOTO MHpa, 3a-
HUMAIOT MPOMEXYTOYHOE MECTO MEXIy PAacTEHHSMH W >KMBOTHBIMH M BBIJCICHBI B
otaenbHOE IapcetBo — Mycota. OHH, Kak MPOIYKTHI IPUPOTHOTO MPOUCXOKACHHS, TIPHB-
JIEKAIOT HAC U CBOUM BKYCOM, M YHHBEPCAJIbHOCTBIO, M MONIB30# [3].

TpynHo mepeoueHUTh posib TPUOOB B NMPUPOJE M B XO3sHcTBE denoBeka. OHHU
MIPUCYTCTBYIOT BO BCEX OMOJIOTMUECKHMX HHIIAX — B BOJE, Ha CyIlle, B TIOYBE U Ha BCe-
BO3MOXHBIX cyOcTpaTax. OHU He CIIOCOOHBI K (POTOCHUHTESY.

I'puOBI UrpatoT BaXKHYIO POJIb B AKOJOTUH Bceil OMocdepsl, T.K., SBISACH peay-
LIEHTaMH, Pa3JaraloT BCEBO3MOXKHBIE OPraHWYECKHE MaTepHalbl, IpeBpamas ux B He-
OpraHUYecKue M IMPOCTEHIINE OpraHndeckue coequaeHnsa. OQHN U3 HUX CIIOCOOCTBYIOT
00pa30BaHMIO MIOAOPOJHBIX MOYB, & APYTUE SABIAIOTCS MAapa3sUTaMH WM CHMOMOHTaMH.
Benmnka poms TpubOB Kak yYaCTHHKOB B3aMMOBBITOJHBIX CHMOMOTHYECKHX (MyTya-
JMCTHYECKNX) co00IIecTB. MI3BeCTHBI CHMONOTHYECKHE OTHOIIEHHS TPHOOB C BHICIIUMH
PacTeHUSIMH — SIBIICHHE MUKOPH3a, C BOJOPOCIISIMH M IHAHOOAKTEPUSIMH.

[IpeacraBuTenu aHa’poOOHBIX IPUOOB M3 TOpsAKa HeokanmMMacTHUTOBBIX SBIIS-
I0TCST 00s3aTEeNIbHBIM KOMIIOHEHTOM IHIIEBAPUTEIBHON CHCTEMBI JXBauHBIX U HEKO-
TOPBIX JPYTUX TPAaBOSAIHBIX MIICKONUTAIOIUX M HIPAIOT BaXKHYIO POJb B IEepeBapu-
BaHUH PACTUTEIHHON MUIITH.

Ha ceroassmauii neHb omucaHo okoyio 150 ThIC. BUIOB TIPUOOB, XOTS, IO
OIIEHKaM YUYE€HBIX, UX YHCJO NpeBbimaeT | MiH. YTo KacaeTcsl YUCIeHHOCTH, TO, K MPH-
Mepy, Ha oo rpudoB npuxoxurcst 10 90% OGnoMacchl BceX MUKPOCKOTIMIECKUX O0M-
Tarene JiecHOW moncTwikk [3]. YCIOBHO TpHOBI JeisIT Ha MaKPOMHIICTHI M MHK-
pomunetsl. K MukpoMuneram (MHKPOCKOIIMYECKHM TpHOaM) OTHOCST JpPOMCKEBBIE,
IUIECHEBBIE TPUOKH, 1epMaTOMHUIIECTH. TepMUH «TpHOB» yroTpedsiercss B OMOIOTHH, a B
MEIUIMHE TPHOBI, BBI3BIBAIOIINE TE WJIM HHbIC 3a00JE€BaHUS, INPHUHATO Ha3bIBaTh
rpubkamu [8].

MHorue BHIbl T'PHOOB AKTHBHO MCIOJIB3YIOTCS YEJIOBEKOM B MHIIEBBIX, XO-
3STMCTBEHHBIX M MEIUIMHCKUX IeNAX. B MHIeBOi MPOMBINIIEHHOCTH OHM aKTUBHO HC-
MIOJIB3YIOTCS B BUHOJIGJINH, XJI€00MEeYeHNH, POU3BOACTBE CHIPOB, KUCIOMOJIOYHBIX TIPO-
IYKTOB, Pa3lWYHBIX KOHIUTEPCKUX M3Aenui. Tak, B MPOM3BOJACTBE JOPOTHX BUH (HAll-
puMep (HpaHIy3CKHX) JI0 CHX TIOp UCIONb3yeTcs sxuBoi rpud borpuruc cepsiii (Botrytis
cinerea), KOTOPBIH BBI3BIBACT THHUJIb BUHOTPA/A; AJISI IPUTOTOBICHHUS «apHCTOKpara» B
mupe ceipoB - Pokdop (pp. Roquefort) - copra noBomsHO mopororo (paHITy3cKOTO CHI-
pa, OTHOCSIIErocst K TOIyOBIM ChIpaM - TBOPOXKHYIO Maccy MOCIIE CTEKaHHs CHIBOPOTKH
3aceBaroT criopamu rpuba Penicillium roqueforti, mpunarormeii eMmy xapakTepHBIH BKYC H
apomar [12]. B xneOome4eHNN WCHONB3YIOTCS CHEHUANBHBIC TEKapCKUE IPOXOKH -
Saccharomyces cerevisiae, KOTOpbIe MPUIAIOT KOHEYHOW MPOAYKIUH MOPUCTOCTH [3].
Onu oboramarT xJied U xJ1e000yIOUHYI0 NPOIYKIMIO MUTATEILHBIMU BELICCTBAMHU U
MUKpO3JIeMeHTaMu. [ puObI HaII CBOE NMPHMEHEHHE B OCBETICHUH IIJIOJIOBO-STOTHBIX
cokoB. OHU BBIIEISIOT CIICIHATbHBIC ()EPMEHTHI, KOTOPBIE CIIOCOOCTBYIOT Pa3IOKECHHUIO
MIEKTHHOBBIX BemecTB. CTOMT OTMETUTh, YTO IpOTea3a IPUOHOrO MPOUCXOKICHUS MO-
KeT UCTOJIb30BaThCs B MAconepepabaTrIBaroIiel NpOMBIIIIeHHOCTH. JJo6aBieHue 3Toro
BEIIECTBA JIeTaeT MPOAYKIIMIO MEHEe JKeCTKOW M yIydmiaeT ee BKyC. Tak Ha3bIBaeMBIH
«rpHOHOH COJIO/» aKTHBHO HCIIOJNB3YEeTCsl PU M3TOTOBJIEHHH MAaTOKH W KOHAUTEPCKHUX
n3genuil. BemectBo 3aMeuiseT NpoLece KPUCTAIUIN3AUK caxapa, 4TO T03BOJISIET COX-
PaHUTDH NPUBJICKATEIbHBIN TOBAPHBIA BU/ IPOJYKIHH B TEYCHUE UTUTEIEHOTO BPEMEHH.
Hpoxoku pona Saccharomyces MCHONB3YIOTCS JUIsl TOJIyYEHHUS! NMBa, BUHA U Jp., CO-
JiepkaT OENKH, YIJIEBOJbI, XKHUPHI, BUTAMHHBL. [IMBHBIE APOMOKH OOJIANAIOT TaKKe Je-
4eOHBIMU CBOMCTBaMHU [3].

Buonornueckne coeaMHEHUs, cojepXamiecs B Tpudax, 00JIamaroT IHUPOKUM
CIIEKTPOM BO3JCHCTBHS Ha OPTaHU3M: CIIOCOOCTBYIOT KOMIUIEKCHOM MOAIECPIKKE MMMY-
HUTETA, BBITIOIHAIOT aHTHOKCHAHTHBIEC ()YHKIINH, MTOBBIIAIOT aJalTAll{I0 OPraHu3Ma K
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HeOnaronpuaTHeIM (pakTopaM OKpY)Karoleil cpelpl, 0JIaronpusTHO BO3JCHUCTBYIOT Ha
HEPBHYIO CUCTEMY, YJIy4IIal0T COCTOSIHUE KOKH, HOI'TEH U BOJIOC.

[Momp3a TprbOB It opraHn3Ma 4ejoBeka 00ycIoBIeHa cOaTaHCHPOBAHHBIM CO-
Jep’KaHWEM BCEX IIEHHBIX KOMIIOHEHTOB, T.K. OHU SIBIIIIOTCS OJJHUM W3 OCHOBHBIX HCTOY-
HHUKOB KaueCTBEHHOTO PACTUTENBHOTO OeNKa, a TaKXKe XHPOB, YTIEBOJOB, BATAMUHOB.
Ho mpu 3ToM, TprOBI 10CTaTOYHO HU3KOKATIOPUIHBIN M IUETHYECKUH MPOIYKT, BEIb Ha
90% onu coctosaT U3 Boael. B 100r rpubos comepxkwurcst 4 r 6enxa, 3T yrieBoAoB U
Bcero 1 1 xupa. M KaxkAbli M3 3THX COCTABISIOIIMX IIOJHOCTBIO YCBaWBAETCs
OpraHM3MOM, OKa3blBas OJaronpusTHoe Bo3xeicTBHe. benble rpuObl - YEMIMOHBI
MHULIENUS [0 COJIEPKaHUIO TOJIE3HBIX OenkoB. B kuiorpamme Oesbix TpuOOB NPOTEHHOB
Ooupllle, YeM B KYCKE TOBSIMHBI TaKOTO € Beca. A BOT XKUPOB — OYEHb MaJlo, 4TO
BBITOZIHO OTJIMYAET MOPLUIO TYIIECHBIX OJIBIX TPHOOYKOB OT *kKapeHoro creiika. Ho mpu
3TOM OeJble rpUObI - CAMOCTOSITENBHOE U KallpU3HOe 0J10/10. MsICHbIE OeJIKM BCTYMAlOT
B «KOHQIMKT» ¢ TPUOHBIMH, B PE3YJIbTATE YE€ro MOXKET HAYaThCA «PEBOJIONIHUS B KH-
Bote» [9].

I'oBopuThs MOAPOOHO O rpubax, Kak O HENOH TIPYIIE MPOAYKTOB, HEBO3MOXKHO.
CymecTByeT O4eHb MHOTO HX BHJIOB, KOTOPBIE Pa3IMYAIOTCS IO CBOMM CBOMCTBAM M
coctaBy. Bo MHOrmX Bumax rpuOOB cOIepXKHTCS A0 18 aMHHOKMCIOT: JEWIWH, TIIO-
TaMWH, apTUHUH U JPYrHe aMHHOKHCIIOTHI, KOTOpPBIE OJaronpusATHO BO3JECHCTBYIOT Ha
YyeloBeYecKuil opranu3M; BuTamunel rpynn A, B, D, E, K, PP u ap.; uunk, cenen, fox,
MeJllb, XpOM M JIpyrue HeoOXOAMMbIE OpraHM3My MHKPOJJEeMEHTHL.. B cocraBe rpuboB
HUMCIOTCS TAKHUC OPraHU4YCCKUE IJKHUPHBIC KUCJIOTBI, KaK MacjigHasA, NaJIbMHUTUHOBAsA U
CTeapuHOBAs.

OdeHb Ba)XHO 3HATh, II€ POCIH I'pUOBI, KOTOPBIE BBl COOMPAETECh CHECTh, T.K.
HU3BCCTHO, YTO OHH CHOCO6HLI HaKarimBaTb TOKCUYHBIC BCIUICCTBA. Jlncnakm — CAUHCT-
BEHHBIH Ipu0, KOTOPHIH HE HAKallJIMBAaeT PAJMOAKTHBHBIX BEIIECTB, a, HAIPOTHB, BbI-
BOJAIT U3 OPTaHU3Ma paJHOHYKIHIBL. JINCHIKY SBISIFOTCS IEHHBIMU TprOaMu Onaroxaps
HECKOJIBKUM IIOJINCAXapHaM, COJEPKalMCS B HUX - XHTHHMaHHO3€, 9ProCTepoily U
TPaMETOHOJIMHOBOM KHCIOTe. XUTHHMAHHO3a SIBJISICTCS €CTECTBEHHBIM AHTHIE€IbMUH-
TOM (TIOMOTaeT M30aBUTHCS OT TIIMCTOB), APrOCTEPOI - BO3JICHCTBYET Ha (hepMEHTHI
II€YEHH U TOJIe3eH MPH TeNaTUTaX, )KUPOBOM MEPEepOKICHUH NEeYeHU, TeMaHrnomax [3].
I'py3am cpenu rpuOOB 3aHMMAOT 0COOOE MECTO, T.K. OOECHEYMBAIOT HAalll OPraHu3M
TIOJIC3HBIMU 6aKTepI/I$IMI/I n ABIAIOTCA TMPAKTUYCCKHU CAMHCTBECHHBIM HCTOYHHUKOM
«COJIHEYHOT'0» BUTaMMUHA D HE )KUBOTHOTO MPOUCXOKIACHUA (O6BI‘IHO MBI TTOJTy4aceM €ro
13 PHIOHBIX MPOJYKTOB). B HapoaHO! MeAUIIMHE MOYEHBIE TPY3/M CUUTAIOTCS OJHUM H3
cpeacTB npodMIAKTUKY KaMHEH B Toukax. bruosornueckue BemiecTsa 3TUX rpudoB Tpe-
IISTCTBYIOT 00pPa30BaHUIO yPaTOB U OKCAJATOB B ITOYKax [9].

CunTaror, 4To TprOBl BAYKHO MOJBEPTaTh TIATEIHLHON TepMHUYECKOH 00paboTke,
T.K. MBI HE 3HAa€M TJIe OHHM POCIH, KaK MX XPaHWIH M TPAHCIOPTHpOoBaIH. YacTo oHM
TpeOyIOT 3amMadyMBaHUi M Bapkd Kak MHHHUMYM B JABYX BOjaxX, He MeHee 20 MUHYT
(HampuMep YCIIOBHO-CheOOHBIE TPUOBI - BOJIHYIIKH, TPY3/IH, CMOPYKN). [yl ycBOeHUS
OpPraHU3MOM 4YeJIOBeKa IpUObI - HETPOCTOM MPOIYKT, T.K. ISl UX IEepPEeBapUBaHUS Tpe-
OyeTcsl CTOJIbKO e BPEMEHH, CKOJIBKO M JUIs KpacHOro msica. Jljist ObICTPOro yCBOCHUS
T'pI/I6OB, HX HYKHO €CTbh THEM BO BpEMs ITHKa HHHICBapHTCHBHOﬁ AKTUBHOCTH U HC HAI0
COYeTaTh UX C APYTUMH UCTOYHHKAMHU OeliKa, TO €CTh C MSCOM, prIOoH, 6060BEMH. O-
TIIMYHOE COMPOBOXKACHHE ISl TPUOOB - ITO OBOIIM, 3€JIeHb, 1IeJIbHO3EPHOBbIC MTPOAYKTHI
(x71€0, macTa), a Taxke puc. Tak Hampumep Oenku OenbIX TPUOOB JydIlle BCErO yCBaW-
BAIOTCSl C MEJICHHBIMH YTJIEBOJIaMH, HAaIPHMep, HE0OpaOOTaHHBIM PHCOM, a Kpaxmal
KapTOLIKK TOPMO3UT M O6€3 TOTO JOJITHH Ipoliecc rnepesapuBanus [9].

I'puOBI — LEHHBIN TPOAYKT, COJEPIKAIINI MUKPO3JIEMEHTHI, KOTOPbIE 00JagaroT
MIPOTUBOBOCIIAJIUTEIEHBIMY, aHTHOKCHUAAHTHBIMH M ITIPOTHBOPAKOBHIMH CBOHCTBaMH.
MHoro4HcIeHHbIe UCCIIEI0BaHNUS MTOITBEPIMIIN, YTO PErYIISIPHOE YIOTpeOIeHHE B MUIILY
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HEKOTOPBIX BHIOB I'PHOOB CIIOCOOCTBYET CHM)KCHHMIO YPOBHSI XOJECTEPHHA B KPOBH.
HawuGomnbiieit 3pQeKkTHBHOCTBIO B 3TOM IUIaHE 00JaAal0T MIAMIMHLOHBI W BEIICHKH.
[ITaMIUHBOHEI - caMblil KyJIbTUBUpPYeMbIil BUI rpudoB B Mupe [11]. B Hux conepxurcs
0co00e BEIIECTBO JIOBACTATHH, KOTOPOE 3aMEUISET MPOIECCH CHHTE3a XOJECTEpPHHA B
nedeHd. [puOBI MO3BOMAIOT M30aBUTHCS OT XOJECTCPHMHOBBHIX OJIIEK B cocynax. Pe-
TYJISIpHOE TOTpEOJICHNE MAaMIIMHBOHOB B IHIY CIIOCOOCTBYET OYMINEHHIO OPraHU3Ma,
BBIBEZICHUIO TOKCHHOB [5]. AHTHOKCHAAHTHBIC COCOWHEHHMS, COJACp)KAIUECs B IIaM-
IIMHBOHAX, ONPEICISIOT MPOTHBOPAKOBBIE MX CBOWCTBA, MOJIHMCAXapUAbl CTUMYJIUPYIOT
HMMYHHYIO CHUCTEMY, aKTUBHUPYs €CTECTBEHHbIC KUIJIEpHbIE KIeTKH, a BuUTaMuH C u
celleH 00J1ajaroT MPOTHBOOITYXOJIEBBIMU CBOWCTBaMU. besble TpuObI Takke MOMOTarT
npyu 3a00JeBaHUAX CEepAla, caXapHOM AuabeTe M CIIOCOOCTBYIOT HOpManbHOH padore
KHIIeYHHKa. ECTh yIIOMUHAHUS TakXe O TOM, YTO BOAHBIMH 3KCTPAKTaMHU U3 IJIOJJOBBIX
Ten OenbIx IpuOOB MOXHO JIEYMTh CTOWKME $3BBI, OTMOpOxeHus. [lozxe B OerbIx
rpubax ObLI BBISIBJICH QJIKAIOW] TePLCHUH, IPUMEHIEMBIH TPH JIEYCHUH CTEHOKapIHH.
Boobuie, Oenblit rpub yiydmaeT oOMEH BEIECTB. BEITSIKKM M3 MIaMIIMHBOHA JIyTOBOTO
UCTIONB3YIOTCS TIPH JICUCHUN THOWHBIX paH, a TakKe TAKHX CEPhE3HBIX OOJE3HEH, Kak
Tud, maparud, Tydepkymnes. B 6empx rpubax MHOTO coneii xene3a. [loaTromy rpeuka c
OenbMu rpuOaMM - OTIMYHOE CPEACTBO IUIS NMPOQMIAKTUKH Kee301epUIINTHON aHe-
Mud. B Hacrosmiee BpeMs M3 IJIOAOBBIX TEN ATOro Ipuba MOITyYeH aHTHOMOTHK ara-
PHUIOKCHH, 00JIaIaI0INi CHIIBHO BBIPAXXCHHBIM JICHCTBHEM Ha MHOTHE OOJIE3HETBOPHBIE
MHUKPOOPTraHU3MBl. MaclieHOK HU3SIIHBIH COJEPKUT CMOJHUCTOE BEIIECTBO C JeKapcT-
BEHHBIMHU cBo¥icTBaMu. HacToliky 3Toro rpuba MCIOJIb3yIOT IPH TOJIOBHBIX OOJISIX, MO-
Jlarpe ¥ HEKOTOPBIX IAPYIHX 3a00JIEBaHUAX, a B ONPEICICHHOW KOHICHTPAIIMH HCIOJb-
3yeTcs pu Oallb3aMUPOBaHUH.

B HekoTophIX ciydasix K rpubamM HEOOXOAMMO OTHOCHUTBCS C OCTOPOXKHOCTEHIO.
JIroOble TpHUOBI HE CTOWT JaBaTh AETSAM 1O 6 JIET, JJae aOCONIOTHO Chel0OHbIe TPHOBI
MOTYT TPHHECTH BpeJ OpraHu3My peOeHKa; B HUIANKAX M HOXKAaX CTapbIX «mepe-
3pEBILNX» JICCHBIX TPHOOB (Jla’ke €CJIM OHU HE YEPBUBBIC) MEHbIIIE OCIKOB ¥ BUTAMHHOB,
OoibIie coyiel TSDKENbIX MeTauioB. [IpoTmBOIIOKa3aHbl TPUOBI NPHU OCTPBIX BOCHAIH-
TEJIbHBIX 3200JIEBaHMAX IHUIEBApUTEIBFHOTO TpakTa (TacTpHUTax, sI3BE, MAHKPEaTHuTax,
npoOiiemMax C ME4YeHbI0), T.K. B Tpubax HaxoJuTCsl OENOK XWTHH, KOTOPHIA HE mepeBa-
pHUBaeTCsl Hallell NMUIIEeBAPUTENbHON cHucTeMoil. VIMEHHO ero HM30BITOK NPH YacTOM M
aKTUBHOM YTOTPEOJICHUN MOXKET HMPUBECTH K TacTPUTy M APYrHUM Oojiee Cephe3HBIM
npoGiiemam. CoJieHbIe U JKapeHble TPHOBI TAKXKE HEJb3s1 YIOTPEeOIISATh [TPU CKIIOHHOCTH K
pacctpoiicTBam ctyna [9].

MenuuuHcKoe MpUMeHeHHe TPUOOB — 3TO TPaAUIHOHHAs (opMa JIeKapCTBEHHON
tepanuu (pyHrorepanus), ABISIOIIEHCS YaCThIO HAPOIHON MeauIHbL. DyHroTepanus -
METOJl JICUEHHs pa3INuHbIX 3a00JIEBaHMI 4YEJIOBEKA, OCHOBAHHBIN Ha HCIIOJIb30BAHUU
JIEKapCTBEHHBIX I'PHOOB M KOMIUIEKCHBIX NpernapaToB M3 HUX. HakoruieHwe 3HaHUWHA 0
Je4eOHBIX M JIEKapCTBEHHBIX CBOMCTBAaX MPOMCXOJMIIO TOCTETIEHHO, Onaromapst MIHpo-
KOMY HCIIOJIb30BaHUIO B HAPOJHOW MEIWIIMHE, YTO HAuOOJIee SPKO HPOCIEKHUBACTCS B
BocTouHbli crpanax (Kuraii, Kopes, SInonus u npyrue crpans FOro-Boctounoit Azun).
U xors B EBpome nedeOHbIM cBOHCTBaM TpuOOB HE INPHUAABAIOCH TaKOro OOJIBIIOTO
3HA4YCHUS, PUMIITHUH [IMOCKOpHA emie OKOJO 2 THIC. JIET Ha3aj ONMMCall MEAWIIMHCKOE
MIPUMEHEHHUE JUCMEEHHUYHO20 MPYMOGUKd, KOTOPBIH B Poccuu OblT n3BECTEH Kak Kpo-
BOOCTaHABIIMBAIOIIEE CPEACTBO U JEKAPCTBO OT TyOepKyJIe3a.

OpmHM W3 NepBBIX HAYYHBIX MCCIEJOBAaHUI JIEKAPCTBEHHOTO MOTEHIMAIA TPHOOB
MOSIBIIINCH B KoHIE 1960-x 1T. B SImoHMH, mocTpagaBmieii ot siepHoi 6oMOapIMpOBKH,
1 OBUIM TIOCBSAIIEHBI MX MPOTHUBOOITYXOJIEBOW aKTHBHOCTH. BbUIO j0Ka3aHO, 4TO exe-
TOAHBIA TIpueM B TeueHne 1-3 MecsieB SKCTpaKTa wuumaxe — 3HAMEHUTOTO «rpubda
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MOJIOZIOCTH» KUTAHCKUX UMIIEPATOPOB — MOJAECPKUBACT UMMYHHTET U NPEISITCTBYET 00-
Pa30BaHUIO M Pa3MHOXKEHHIO PAKOBBIX KJICTOK.

[IpucransHOe BHMMaHHE YYEHBIX-MEIUKOB BCErO0 MHUpa K TpHOY «uwiuumaxey
(mar. Lentinula edodes) mpuBnekio s¢dexkTuBHOE ero MpUMEHEHHE B OTHOLIEHUH 3J10-
Ka4eCTBEHHBIX OITyXOJiell W Ooyie3HEH KpOBH, BO3ACHCTBHI HAa MMMYHHYIO CHCTEMY,
crocoOHOCTH BBIBOJIUTh W3 OpPraHW3Ma TOKCHYHBIC BEIIECTBA M PamuOHYKIUAb! [3].
Jvkne Tpubbl «wuumaxe» UCHONB30BAIKCH B MHUILY oKoso 199r. H.3. MHoOrHe cToneTns
€r0 HCIMOIb30BAIM JIMIIG IIPH MMIEPAaTOPcKoM aBope. Ecim ke mpocToil denoBek Ha-
XOAWI TPHOBI «wuumake» W yTauBal UX OT UMIIEpaTOpa, €My I'DO3MIIO CypOBOE Haka-
3aHMHe.

JIOBOJIBHO IIMPOKO HMCHOJB3YIOT B HAPOJAHOW MEAWIMHE YalHBIH rpud, M3BECT-
HBIH [0]] HA3BAHWSIMHU «MAHBUIICYPCKO20%», INOHCKO20» U «mopckozo» — Medusomyces
gicevii. Temo atoro rpuba npeacTaBiseT coOoi He TOIBKO MHUIICIHH caMoro rpuda, HO U
CKOIUICHHE, 300TJIeI0, YKCyCHOKHCION Oaktepuun — Bacterium xylinum. T'pubHoit
KOMITOHEHT 4YalHOro rpuba OTHOCHUTCS K TpyIIeE JPOXOKEBBIX T'PHOKOB W3 POJOB
Torulopsis, Mycoderma, Saccharomyces. V3yueHne TepaneBTHYECKHX CBOHCTB KYJib-
TypajdbHOW >XHIKOCTH YalHOTO TpHda IOKa3alo, 4YTO TPHOHOM KOMIIOHEHT BBIpa-
0aTeIBacT aHTHOMOTHK OAKTePHULIUINH, KOTOPHIA 3QPEKTHBEH NPH TU3CHTEPUH U JIeUe-
HUM paHeBBbIX MH(eknmi. HammTok n3 d9aiiHOro rpmba XOpOIIO YTONSET XKaXKIy,
BBI3BIBACT IOBBIIICHNE AMINETHUTA, YIydIIaeT CAaMOYyBCTBHE OOJIBHBIX, ITOJIC3CH IIPU aTe-
POCKIIEpO3€ M HEKOTOPHIX 3a00JIE€BAaHMAX ICUCHH, JKEITHOTO My3bIps, nodek. Ho ymot-
pebneHne yaiiHOTO TpHba, Kak M BCeX JIEKaPCTBEHHBIX CPEJICTB, TPEOYET OCTOPOKHOCTH
U KOHTPOJISL CO CTOPOHBI Bpaya. Ero Henmb3si MPUMEHATH NPH THIEPALMJHOM racTPHTE,
OCTEOXOHpOo3e U mogarpe [7].

U xoTs TOHKME MeXaHM3MbI B3aUMOAEHCTBHUS «IPUOHBIX» YIIIEBOIHO-OEIKOBBIX
MOJMMEPOB C pelEeNTOpaMH HMMYHHBIX KJIETOK €llIe IPOJ0JDKAIOT M3YyYaTh, YKe ceidac
OYEBH/IHO, YTO OHH IOBBIIIAIOT aKTHMBHOCTh MPAKTHYECKH BCEX 3BEHHEB MMMYHHTETA
XKHMBOTHBIX W 4esioBeka. Takum oOpazoM, mpemnaparsl U3 IJIOAOBBIX TeJI TPUOOB CTAIN
paccMaTpuBaTh Kak HOBBIH THUI HETOKCHYHBIX IPOTHBOPAKOBBIX JIEKapcTB (Agaricus
Blaizei Murrel - Arapuk Opasuibckuii, Hericius erinaceus - repuiuym rpebeHUaThIi,
Lentinula edodes - mmurake, Cordyceps sinensis - kopaunernc, Grifola frondoza — maii-
take, Ganoderma Licidum - peiimwm u T1.1.). B mocnenHue necsTHieTHs OHU YCIICITHO
3aBOCBBIBAIOT (hapMmarieBTrdeckue poiHku EBpombi, CIIIA u, ocobenno, Snoxuu, rue
COCTaBIIAIOT J0 TPETH BCEX MPUMEHIEMBIX HIMMYHOKOPPEKTOPOB U OHKOCTATHKOB [3].

B mupe Haiineno oxono 30 6JIM3KOPOACTBEHHBIX BUIOB «ATapHKa Opa3mIIbCKOTO -
Agaricus Blaizei», Ho Tonpko omunH u3 Hux Agaricus Blaizei Murrel o6manaer neueGHbIME
cBOiicTBaMH. Y HEro MHOro Ha3BaHMid — rpu0 bora, conHeuHblld Tpu0, rpud >KU3HU H
Joirosnerys, oeceHHblid rpub anrekos [1, 2, 13]. Mcropus npumenenus ,,Arapuka Opa-
suibckoro - Agaricus Blaizei* Bocxomut k JpeBHeliliei ICTOPUH HAPOJHOCTH AITEKOB.
Besne mpocnexxuBaercsi cBoeoOpazHOEe MOYNTAHNE AllTeKaMH T'PUOOB B BHE OCTaBIIEHBIX
n300pakeHNH HAa MHOTOYHCIICHHBIX ()peckax M TIHMHSIHBIX (parmeHTax. [lonroe Bpems
CYUTAJIOCH, YTO 3TO MArM4eCKHe WM TaJUTIOLMHOTCHHBIE TPUOBI, KOTOPBIMH JKpEIbl all-
TEKOB BBOJWIM B TPAHC CBOMX COIpak/aH, HO KaK TOJBKO MCTOPHKH CPAaBHHIM H300-
paXKeHHE «COJHEYHBIX TPUOOBY» ¢ M300pKEHUSIMH I'PHOOB, OCTaBIEHHBIX al[TEKaMHU, COM-
HEHHI HE OCTaJIOCh — 3TO HE TAJITFOIMHOTEHBI, 3TO — arapuki [ 1, 2].

Arapuk O6pa3minbcknuil — 310 rpud-cencamms. Ha mocnennem Konrpecce Mukoso-
run u Oynrotepanuu, npomemmeM B Heio-Fopxke, Agaricus Blaizei 6bu1 npusuan ca-
MBIM TIEPCIEKTUBHBIM TPHOOM JUIsl JICYCHHUS] OHKOJIOTHU WM JJisi IPUMEHEHHUS] B T€POH-
ToNoruu. Jeno B TOM, YTO €ro BEIecTBa HE TOJBKO YOMBAIOT OHKOKIETKH, HO M 3a-
MEAJISIIOT npoueccsl ctapenus [1,2,13]. B 1965 roay nsa amepukanna Y. Jxeit Cunjaex
n nokrop 3.J[. JlambGept oTMeTHiM TOT (akT, 4TO B OPa3MIILCKOM PErHOHE €CTh He-
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OOoJIBILION TIOCETIOK, 3aTepsSHHBIA B TPONMMYECKHUX jecax Henaneko ot Can-Ilayno, roe
MECTHBIE )KUTEIH BCET/la yIUBIISUIM CBOUM JOJITOKUTEIBCTBOM M aKTUBHOCTHIO. 90-100
— JICTHUE YKUTEIM OXOTHIIMCH ¥ PHIOAYMIIN, HU B YEM HE YCTYyIasi 00Jiee MOJIO/IBIM COOTe-
yecTBeHHHKaM. Jlfoam gacTo ymoTpeOisum B IHIly mopomok bpasmisckoro Arapuka,
700aBIsAs B COyChl M MSICHBIE OJF0O/1a, MCIONB30BAIM UISl NPUTOTOBICHUS CHamoOWMil.
Crnyyan OHKOJIOTMYECKMX W HMMMYHHBIX 3a00J€BaHMH BCTpedalnCh KpailHE pPEeaKo.
Korma smoHCKme MeAWKM TIPOBETH MEIWIMHCKOE OOCIEIOBAaHME BCEX IKUTEICH
JICPEBYIIKH, TO OOHApPYXWIM IOTOJOBHO Y BCEX HE TOJNBKO BBICOKHN OMOJIOTHUECKHH
MoTeHIMan (MX OWOJOTMYECKHH BO3pacT B JiBa pa3a ObUI MEHBIIE MX O(QHIHAILHOTO
BO3pacTa), HO U ONpEAETMJIN, YTO KJIETKM OpraHu3Ma JAeNsSTcs C 3aMeTHO MEHbIlei
CKOPOCTBIO, YEM 3TO MPOUCXOIUT y APYTUX MOIMYIALHil. A 3TO 03HAuYaeT, 4To Mpolecce
CTapeHus mpocTo 3ameisiercs. He B 3ToM u 1 OBUT CEKpEeT alTeKoB, TIIATEIbHO UMHU
oOeperaeMblii — OHM HAIllUTA 30JI0TOW KJIFOUMK K BEYHOW MoJoaocTH? BEIsSBIICHO, 9TO
Oera-TirokaH, OOHapyKeHHBIH B bpasunbckom Arapuke, sBisiercss 3((eKTHBHBIM
CPEACTBOM IIPOTHUB 3JI0KAUYECTBEHHBIX OIyXOJEH Pa3IMIHbIX OPraHOB, KOTOPHIH 3 hek-
TUBEH IIPU MOCJIEAHUX CTAAUAX OHKOJOTHH [13], MMEHHO TOorja, KOTAa pa3BHBAcTCS
acuT (HaKOIUICHHE KUAKOCTH) WM TUM(POCTa3.

OueHp MHTEpECHas OCOOEGHHOCTh araphka B TOM, YTO 3TOT I'PHO NPAaKTHYECKH
HHUKOTJ]a HE BBI3BIBACT AJUIEPIHUYECKUX PEAKIWH, YCIICIIHO BBIBOJUT MPOIYKTHI MeTa-
OonmM3Ma pakoBOW OIMYXOJIM Aake B COCTOSIHMM Hekposa (pacmana). MHTepecHO mpum-
MEHEHHE arapuka W I0ciie XMMHOTEpallui — OH BOCCTAHABIMBAET MUKPOQIIOpPY KHIIeY-
HUKa, 0OBIYHO HAXOAALIYIOCS IOCIE XMMUOTIPENapaToB B CaMOM IIJIAYeBHOM COCTOSIHUH,
HOpManu3yeT paboTy neueHH u noyek. Kpome Toro, oH nojasiseT pa3BUTHE T'PUOKOBBIX
3abosieBaHuil (acreprusuie3, KaHAWAO3 M T.J.), KOTOPbIE TaKKe pa3BHBAIOTCS MOCIE
IIPUMEHEHUs XUMHoNpenapaToB. [IpuMeHeHne arapuka BO3MOXKHO HE TOJBKO B OHKO-
JIOTHH, €r0o HCIOJIB3YIOT M NPH JICUEHUH 3a00JIeBaHHUH KeITyTOYHO-KHUIIIEYHOTO TPaKTa,
MIEYCHH, TI0YEK, MOYEIOJIOBOIl CHUCTEMBI, NpH 3a00NeBaHMAX MBI W KPOBH, IPU
SMUJIETICUU | 3HIE(ATONATHIX, ayTOUMMYHHBIX 3a00/1€BaHHAX (pPaccessHHOM CKIIEpO3e,
CHCTEMHOW KpacHOW BOJYaHKe, CKiepoiepMmum, noimaptpure) [1,2,13]. B mactosmee
BpeMsl SAMOHIBI W KUTaHIBl ynotpebmsior 90% ot Becero mpomsBoxumoro Arapuka. C
anpens 2002r. B AAnonun u Kurae komnanus Coca-Cola BeImyckaeT «rpuOHYIO» KOITY,
cozepxairyro bpasmibckuii Arapuk.

I'pub I'epurimym rpebenuarsiii (;at. Hericius erinaceus) eeipammBaercs B Kutae
Ha CHEUMANbHBIX IUIAHTAMAX B OCOOBIX KIMMATHYECKHUX YCIOBUSAX - Ha JIPEBECHHE,
SIBIISICTCA ChEIOOHBIM, HCIIONB3YeTCsS B IHUINEBOW MPOMBIIUICHHOCTH, @ MO BKYCOBBIM
KauecTBaM HANOMUHAET MSCO KpPEeBETOK. DKCTpakT rpuba [epuimyma rpebeHUaToro
SIBIISICTCA OJHUM M3 CaMbIX NEPCIEKTUBHBIX B HACTOSAIIEE BPeMs B TEpaluH paka Moj-
KETyZ0YHOH JKele3bl, KOTOPBIA ¢ TPYJAOM HOAJAETCS JICUCHNUIO OOBIYHBIMH METOAAMH.
OH Takke dpekTuBeH npu PudpomMax, MHOMaX, KACTaX, alecHOMaxX THIO(u3a U Mpoc-
TaThbl, IPU PaKe IMHUIIEBOAA, JKEIY/Ka, JIETKNUX, IEYCHH, MOJIOYHON KeJe3bl; TaKKe I10-
BBIIIIAET UMMYHHUTET OpraHU3Ma, NMPEIOTBpallaeT yTOMIISIEMOCTb, IIOHMKACT COAEpXkKa-
HHE JINIIMJ0B B KPOBH, CITY>KUT IPOMMIAKTHKOHN NPEXIEeBPEMEHHOTO CTapEHUSL.

Ilocne ycTaHOBIIEHHUS] MPOTUBOOIYXOJIEBOM aKTHBHOCTU 3KCTPAKTOB U3 BBICIIUX
rpubOB CTaNM TOSABIATHCSA CBENEHHS O MPOTHBOBHUPYCHON aKTHBHOCTH TEX K€ CaMbIX
IIpernapaToB B OTHOUICHWH LEJIOTO psa BUPYcoB. Hampumep, mosmcaxapup ieHmu-
HaH W3 wuumaxe OKa3aJjics akTUBEH NPOTHB BUpyca dHIe(dannTa, BUpyca TpUIla Tuia A
n gaxke BIY. Taxxe ObIM yCTaHOBIICHBI HaMOOJEe MEPCIEKTUBHBIE IITAMMBI TPHOOB,
aKTHBHBIC B OTHOIIEHHH BHUPYCOB IIPOCTOTO repreca, 3anmaaHoro Huma, rpumnma pa3HbIX
CyOTHIIOB M OPTOIIOKCBUPYCOB (HaTypaJIbHOM OCIIBI U JIp.), IPA 3TOM HEKOTOPBIE U3 HUX
OKa3aJIMCh AKTUBHBI B OTHOIICHUHU TpeX U 00Jjiee IaToreHoB.
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AOCOJIOTHBIM PEKOPJCMEHOM CTajl MIMPOKO HM3BECTHBIN Oepe306biil 2pudh, WIH
y@ea, HKCTPAKT KOTOPOTO MOJABIISIT BCE UCCIIEOBAaHHBIE BUPYCHL. BBIABICHO Takke MO-
JIO)KUTENBHOE JICHCTBHE Yard INPH 3JI0KAYECTBEHHBIX OIyXOJsIX, OOYCJIOBJIECHHBIX Ha-
JIMYMEM B HEH NTepUHOB. BBICOKYIO IPOTHBOBUPYCHYIO aKTHBHOCTH TTOKa3alIl TaKXe He-
KOTOpBIE IPYTHEe BUABI MPYMOGUKOS, a TAKXKE Gecekd OObIKHOBEHHAS, GeUleHKU Jle20y-
nas 1 yempuunas [3].

[IBenckne Mukonorn Buken m D0m0H wucciaemnoBamv 57 BHAOB INUISIIOYHBIX
rpuboB mpoTuB CTadQmIOKOKKOB [6]. 13 HuX 24 Buaa rpmba OKa3alMCh CIIOCOOHBIMU
3a7Iep’KUBATh POCT MUKpoOOB. Hanboee akTHBHBIMU OKA3aJIMCh JUCUYKA HACMOAWAS T
2py30b CuHerwull - «2py30b codbauuil», a epy30b nepeuHvlil CTald NPUMEHATh IPU
MMOYCYHOKAMEHHOW 00JIC3HU U OJICHHOpEE.

Henurens By CuH ocTaBui TpakTaT O JIEKapCTBEHHBIX Trpubax, TAe omucai
cBoiictBa Oonee 100 BumoB rpuboB, mpouspacraromux B Kutae u Snonuun. JleueOubie
CBOHCTBa TPHOOB ONPENEISIOTCS TOJIMCAXaPUIHBIMA KOMIIOHEHTAMH WX KIETOYHBIX
CTEHOK (P-TiIIOKaHbl, MaHHAHBI, XHTO3aH) U ACCOLMHMPOBAHHBIME C HUMH IENTHAAMH,
JUTMHHBIC W Pa3BETBICHHBIC MOJICKYJIBI KOTOPBIX HMEIOT ()parMEHThI, KOMIUIEMEHTapHBIC
«y4JacTKaM CBSI3BIBAHHS» Psi/la PELENTOPOB MMMYHOKOMIIETEHTHBIX KJICTOK. VIMMyHHas
CHCTEMa pacIlO3HACT 3TH (ParMeHTHl B KAYEeCTBE «IaTOTCH-aCCOLMMPOBAHHBIX MOJIEKY-
JSIPHBIX 00pa30B» U 3HAYNTEIHHO aKTHBH3UpYyeTcs [3].

TakuM 00pa3oM, B COBpEMEHHOM MHpPE TPUOBI HCHONB3YIOTCS 111 U3TOTOBICHHUS
MHOTHX JIeKapcTB. TakK, OTKPBITHE aHTHOMOTHKOB CIIOCOOCTBOBANIO OYpHOMY pa3BUTHIO
Pa3IMYHBIX OTpaciell (hapManeBTHUCCKOW MPOMBINUICHHOCTH. YYCHBIMH ObLa BBISIB-
JIeHa aHTUOaKTepHajbHasi aKTHBHOCTH Y 3 ThICSY 0a3uAalbHBIX TPHOOB. AHTHOHMOTH-
YyecKre CBONCTBA ycTaHOBJEHHI y Oojee yeM 500 BuIOB rpuOOB, OTHOCSIIUXCA K Ce-
MmeiictBam Thelephoraceae, Clavariaceae, Hydnaceae, Polyporaceae, Agaricaceae. bob-
1Iasi 4acTh aHTHOMOTHKOB, BBIJEJICHHBIX U3 0a3UIMOMHIETOB, 001a1aeT He TOJBKO aH-
THOAKTEepUATBHO, HO ¥ IPOTHBOTPHOKOBOM aKTHBHOCTHIO [5, 14].

MHorue BUbI aHTHONOTHKOB, KOTOPBIE CO/IEPXkKATCs B TpHOax, emle 10 KOHIA He
n3y4yeHsl. B HacTosimee BpeMst Uil MOBBIIEHUS 3()(EKTHBHOCTH MCIONB30BAHUS TPH-
00B, y4eHBIC HCIIONIB3YIOT METO/I HCKYCCTBEHHOTO MyTareHesa. beuto oOHapyskeHo, 4To
NIPUPOJTY Je4eOHBIX TPHOOB MOXKHO MOAN(DHUIUPOBATH IIyTEM BO3JICHCTBHSA KOPOTKOBOJI-
HOBBIX JIy4e M pa3jM4HBIX XUMHYECKHX BELIECTB. DTO MO3BOJISIET MEHSTH HACJEACT-
BEHHbIC NPHU3HAKU TUIECHEBBIX TI'PHOOB, a Takke pa3palbaTbiBaTh HOBbIE TEXHOJOIHH,
MOBBILIAIONINE UX TPOAYKTHBHOCTh. Hampumep, ydeHble, NPUMEHUB HCKYCCTBEHHBIH
MyTareHes, MOBBICHIIM IIPOJYKTUBHOCTh Ipuda MEHMIMLUIA B HECKOJIbKO pa3. CeroaHs
HOBbIe THOpHIHBIE GOPMBI TPOU3BOAAT aHTHOMOTHK B 500 pa3 Gosbliie, yeM HUX Hpej-
IIECTBEHHHUKH, KOTOPbIe HCIIONb30BaluCh 25-30 ner Hazazd. [loatomy B mociemHue ne-
CATUJIETHS MHOTHE CheOOHBIE U SIIOBUTHIE TPUOBI CTAIM 0OBEKTOM HCCIICAOBAHUS y4e-
HBIX TIPH TTOUCKaX HOBBIX aHTHOAKTEpHAIbHBIX NpenapaToB. Hanpumep, MHOTHE U3 HUX
(wamnunvon nyeosoll, aspoyube cecmroe, 1AKOBUYA DPO306AS, MACIEHOK OObIKHO-
6eHHbI, pA00BKA (huonemosas, mpymoeux Oepe3oswiti u Op.) O0NANalOT aHTHOHOTH-
YEeCKOW aKTMBHOCTBIO, BBIAEISS AaHTHOMOTHKH: arpolMOnH, 1po30(WILUINH, HEMOTHH, O1-
(OpMHUH, TOJUIIOPUH M MHOTHE Jp. BojHBIE 3KCTPaKThl IUIONOBBIX TNl MHOTHX 20-
sopyuiex, psoo6okK, 1aK0o6uy OKa3bIBAIOT HAa paHEBYIO MUKpPOQIIOpy OOJIBHBIX JIeiicTBue,
AHAJIOTUYHOE WICHTU(HUIMPOBAHHBIM aHTUOMOTHKAM: JICBOMHIETUHY, OWOMHUIHHY,
CTPENTOMUIIHY.

B Hacrosiiiee BpeMsi B MEAMIMHE HCIIOJIB3YIOTCS HE TOJIBKO CheJOOHBIE, HO U
anoButele TpuOBL. IIpumepHo 100 M3BECTHBIX BHIOB T'PHOOB SHOBUTHI IS YEJIOBEKa,
XOTs BBISIBIICHHE HOBBIX TOKCHYHBIX BHJIOB IpoJoJDKaeTcsi. Hekoropwie BHIbI, M3HA-
YaJbHO TPH3HAHHBIE KaK CheJO0OHBIE, T03KEe ObUIM INepeKinaccu(UINPOBAHbl KaK TOK-
cuuHbIe. S1oBHTHIE TPUOBI COAEpIKaT pa3iIMuHbIe — 10 CTPYKTYpe/IpUpoie/ IeHCTBHIO —
TOKCHHBI.
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@®annoTOKCHHBI, aMaTOKCHHBI (OHH JK€ aMaHUTHHBI) — IPYIINA, COCTOSIIAs U3 MUHIUMYM
JICBATH POJICTBEHHBIX COEJAMHEHUH - 3TH COSIMHEHUs HE paspyllaeT Aa)ke TepMUYecKas
00paboTKa, 3aMOpaKMBaHUE WU CYyIIKa.

V3naBHA HACTOEM MYXOMOpa KPacHOTO HATHPAIUChH IIPU PEBMATH3Max, apTpUTe,
HEBPAITHAX, aTepocKiiepose. I'pib B HEOONBIINX 033X YIYYIIaeT JeATeIbHOCTD XKele3
BHYTPECHHEH CEKpEeUr! W STUM MOBHIMIAET OOINI TOHYC OpraHu3Ma. Y CTaHOBJICHO: My-
XOMOp KpacHBIH COIEPKUT aHTUOMOTUK MYyCKapy(hUH - OpaH)KeBO-KPacHBIH MUTMEHT
KOXXHIBL. DTOT TPHO M CETOIHS IUPOKO UCTIOIB3YETCS B TOMEOIaTHIECKON IpakTHKe [4,
8, 10].

HexoTopble MUKpOcKon4eckue (IUIECHEBbIE) IPUOKK 00JIalal0T CIIOCOOHOCTHIO
BBIJACIATH OIACHBIC AJOBUTHIC BCIICCTBA — MUKOTOKCHHBI, HCTATHUBHOC B03ﬂeﬁCTBHe KO-
TOPBIX Ha 3/I0POBbE MOXET MPUHHUMATh pa3iuuHble (POPMBI - OT OCTPOTO OTPABJICHUS
(MHUKOTOKCHKO3bI) 10 XPOHHYECKHX HApYILEHHH, TaKUX KaK MMMYHOAC(DHUIHT M pax.
HauGonee yacto BO Bcex cTpaHax MHUpa BCTPEUAIOTCS MHKOTOKCHKO3BI, BBI3bIBACMBbIC
JHCENMBIMU, OBIMYAMBIMU, OYIAB0BUOHBIMU, CEPO-20NYObIMU, YEPHLIMU ACHEPSULTAMU T
JIPYTUMH TUICCHEBBIMH TPUOKaMH, CanpO(UTUPYIOIIMMH W IapasUTUPYIOIIMMH Ha
MHOTHX KyJbTYPHBIX H AUKOPACTYIINX PACTCHHSX, 37akaX. OTpaBieHHe pOraToro cKo-
Ta, JOIIajael, CBUHEH, NTHI] NPOUCXOIUT Ha MACTOMINAX WM NPH BCKapMIIMBAaHUH HX
NOPAXCHHBIMU 3€PHAMH, CCHOM, COJIOMOW M JIp., XPaHMBIIUXCS B YCJIOBHSAX IIOBBI-
IIEHHOH BJakHOCTH [§].
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Improvement and effective use of unused land in conditions of land poor of the Republic
of Armenia is one of the crucial problems in the field of agriculture. The purpose of the work has
been to study the reclamation condition of the uncultivated chestnut lands of the Republic of
Armenia and recommend a system of measures to improve them for involvement in agricultural
turnover. The chemical and physical properties of the lands have been studied, as well as the
degree of rockiness, and the content of nutrients. It has been shown that the lands are characterized
by medium and firm rockiness, the presence of cemented horizons, weak and medium clay-loam
mechanical composition, and medium and firm calcareousness. Land reclamation measures have
been proposed, which will allow the establishment of perennial plantings on the territory.

Reclamation — rocky — improvement — cemented horizon — polluted — degradation

33 uwywywhnnnigjwl  wwjdwuubpnud  wlogwnwagnpétih hnntph pwpbiuygndp W
wpnntbwybun ogunwagnpénudp gjninwnunbunijwl ninpnh wplnp hhdbwpuunhpubphg Gu:
Whwwnwlph Uwywuwwyu E GGl niuntduwuhpby 33 sdpwydnn 2wgqwlwywanylu pwppwpnun
hnnGph JGihnpwuwhy Jhtwyp L wnwowpyt, npwlg pwpbwydwlu dhongwnnidubph hw-
dwywpg® gjninunbinbuwywl pppwlwneniejwl Ut Ubpgpwytint hwdwp: I6nwqnundt] Gu
hnnGph phuhwywl b Shghlwywl hwwnynipintlutpp, pwppwnnnniejwl wuwnhdwlp, ullUnw-
wnwppbph wwpniuwyneeniup: 8nyg £ wipdG, np hnntGpp punipwapynd Bu Jhghu W nidtin
pwppwpnuntejwdp, gidGUinwgwé hnphgnuubph werywjniejwdp, pnyp L dheht yuwdwquwjhu
JGhuwuhywywl Ywaguny, dhohtu W nidbn ywppnUwwnnipjwdp: Unwewnplytp U hnntph pwnt-
(wydwl JGihnpwwnhy Jdhongwnnidubp, npnup pny) yunwu nwpwépnd hhdubp pwgdwdjw
inuywnpyutp:

Utihnnwghw — pwnpwnnu — pwnbjwynid — gbdtluinwguwd hnphqnl — nkanwnwghw

Viyamenne n 3GQEeKTHBHOE HCIIONb30BAHNE HEHCHONB3yeMbIX 3eMeTb B yCIOBHSIX Ma-
no3emensst PecryOnuky ApMeHUst IBIIS€TCS] OMHON U3 BayKHEHIINX MpoOsieM B 00JIaCTH CETbCKOTO
xo3stiicTBa. Llenmpro paboThl OBIIO M3YYNTH METHOPATHBHOE COCTOSHHE HEoOpadaThIBAEMBIX Kalll-
TAHOBBIX 3eMelb PecryOnmkn ApMeHNS M peKOMEHIOBATh CHCTEMY Mep 10 MX YITyUIISHHUIO IS
BOBJICUCHUSI B CEJIBLCKOXO3SIMCTBEHHBI 000pOT. BhUIM M3ydeHbl XUMHUYECKHE U (U3HUYECKHE
CBOMCTBA I0YB, & TAK)XKE CTENEHb KAMEHHUCTOCTH M COJAEPKAHME NMUTATENbHBIX BeLIECTB. bbuio
MOKa3aHO, YTO 36MJIM XapaKTEPU3YIOTCsl CPEHEN U TBEPAON KAMEHMCTOCTBIO, HAIMYUEM CLIEMEH-
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TUPOBAHHBIX TOPU30OHTOB, cabbIM U Cp€AHUM TJIMHUCTO-CYTTIMHUCTBIM MEXaHUYECKUM COCTaBOM,
a TaK¥XKe cpenHeﬁ " CWJIBHOU Kap6OHaTHOCTI)IO. Brutn NPEAJIOKECHBI MECJIMOPATUBHBIC MEPOIIPUs-
THS1, KOTOPBIC TO3BOJIAT CO34aTh HAa TEPPUTOPUN MHOTI'OJIETHHUEC HACAKICHUS.

Me.mopauuﬂ — KaMeHucmocmys — yaydyuleHue — L{&l’le‘Hl’I’lup()()’aHthlj 2OPU3OHM — ()62[7(1()(11414}[

In the context of global climate change due to rising temperatures, lack of
irrigation water, and improper land use by people, the processes of land degradation are
developing with great force (1, 3, 11). Considering the case of land-poor Armenia, there
are about 24.5 thousand hectares of saline-alkaline, 15.0 thousand of hectares secondary
saline-alkaline soils, 11.0 thousand hectares of wetlands, about 34.5 thousand hectares of
rocky lands, 50.0 thousand hectares of lands polluted by technogenic elements (13, 2, 6,
10). Armenia has 942.23 ha of unused lands, of which 463.95 ha are rockiness lands.
The abovementioned lands can not be used for agricultural purposes without melioration.
The total area of unusable land is increasing year by year, which is due to degradation
processes. It should be noted that 74 thousand hectares of unused lands are void of the
surface fertile soil layer, and 623.3 thousand hectares are eroded in various degrees. Ten
thousand hectares of flinty lands in Soviet Armenia were brought under cultivation,
where perennial plantings were cultivated. We should note that improvement works
require too high capital investments. Consequently, there is a need to change approaches
in the process of land improvement, such as local land improvement (when only the area
of crop nutrition is radically improved), which can be facilitated by modern, powerful
technical means, as well as the introduction of a drip irrigation system that reduces the
area of nutrition, as well as volumes and losses of irrigation water.

According to the conducted research, it is possible to improve about 100 thousand
hectares of the land plot and be involved in agricultural turnover in Armenia. However,
in recent years, it has been increased uncultivated land plots, amounting to 50% of
cultivated land plots, connected to a number of socio-economic and other reasons. In the
conditions of the land-scarce Republic of Armenia, the proper and efficient use of lands,
an increase in fertility, improvement of saline-alkaline, heavy metal-contaminated, rocky
lands, and their involvement in agriculture have of great importance for the development
of the country's economy.

The soils salinization and alkalization processes are global issues that have a
negative impact on the chemical and physical properties of soils, resulting in reduced
agricultural productivity. For the sustainable development of agriculture, it is important
to improve the ameliorative-ecological condition of saline lands by using different
ameliorators (5, 8, 9).

Reclamation of rocky soils is of paramount importance for the efficient use of
land resources. Vast plots of land in the foothills and mountainous regions of the
country, which are often quite fertile, are not used due to rocky conditions.

Rockiness is known to reduce the agricultural value of lands. The surface, semi-
buried, and buried stones are complicated and often exclude the implementation of
necessary agrotechnical and reclamation works; they reduce soil fertility. Therefore,
improving rocky lands and increasing their productivity is critical and requires
immediate solutions.

Materials and methods. The object of study was a land plot with an area of 50 hectares in
the Parpi community of the Aragatsotn region of the Republic of Armenia, which was located 700
m north of the Ashtarak-Gyumri highway, at an altitude of 1100-1150 m above sea level, in the
zone of distribution of chestnut lands (fig. 1). The studied area had various inclination levels, mid
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and low-level rocky surfaces, often with half-buried stones and in places with deep rock
formations. Still, overall it was a pasture land with an even surface.

Fig. 1. Rocky land plot of Parpi community

The purpose of the study was to study the degree of rockiness of the mentioned
land plot, the chemical composition of the soils, and, based on the research results, to
develop ways to improve these lands.

Forty soil diggings of different depths were laid in the study area, depending on
the digging ability (30-100 cm). The degree of rockiness of the lands, the chemical
composition of the soil solution, the content of available nutrients and humus were
studied in the mentioned area. The chemical composition of the soil solution and general
chemical analyses were carried out by accepted methods, according to Arinushkina (12).

The kind and degree of rockiness were determined during the research work to
organize the technological process of stone cleaning properly. The nature of the
rockiness is characterized by the fractional composition of stones (large, medium, and
small), as well as their location (surface, semi-buried, and buried) (7).

For agricultural field research, soil digging with a length of 1m 25 cm, a width of
80 cm, and a depth of 30-100 cm were installed in the study area, depending on the
digging ability. During the cutting, the stones removed from different layers were
isolated and stacked in the form of a known geometric shape; the volume was
determined so that the quantitative calculation of the stones would be correct. Based on
the number of stones removed from the soil digging, the number of stones per 1 hectare
was determined. During the calculation of the stones, stones of different diameters (10-
15, 15-30, 30-50, and more than 50 cm) were sorted out. After calculating the amount of
removed stones, it was multiplied by a factor of 0.7 or 0.8, depending on the degree of
porosity of the heap of stones. To convert the obtained data into m®t/ha, it was
multiplied by the volumetric weight of those stones.

There was a calculation of the degree of rockiness of the soil in parallel with the
establishment of the land digging. The calculation was done by grouping the stones in
diameter and location rather than the usual method.

The number of surface and semi-buried stones was calculated using the following
formula:

P=(h-b-1-y-k-kl)+ Pl

P- The weight of stones in 1 hectare

h- The height of collected stones

b- Width, m

I- Length, m
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y - The volume weight of stones for tuff and other porous rocks 1.2-1.8 t/m3,
basalt, and other rocks with a solid structure 2.0-2.5 t/m?3.

k - The sorted stones' porosity coefficient is 0.7 for large stones and 0.8 for small
stones.

P1 - The weight of large stones from 30 cm

K1 - The coefficient for expressing the weight of the stones of the calculated plot
to a hectare.

Deep rockiness had been determined based on the number of stones that were
removed from the soil cut. All stones with a diameter of more than 10 cm, removed from
the cut, had been classed in the form of a rectangular parallelepiped, the volume had
been measured and turned into t/ha with the following formula:

P=(h-b-1-y-k)10000

In the land use and amelioration, the definition of land digging capability is no
less critical than the estimation of rockiness state, as the direction of the future use of
these lands mainly depends on that specification. The land plots were dug at a 30-100 cm
depth in the mentioned land.

In the first stage of using these lands, surface and buried rocks were collected
with the help of special quarrying tractors (Komatsu), and the piled stones were removed
with the help of special couplings in pre-separated places and heaped. The humus-rich
soil was removed and piled up for more profound reclamation work in the next stage.
Then, with the help of powerful crushers, the soil was plowed to a depth of 1 m, and
with the help of a unique quarrying mechanism (the distance between the teeth should
not exceed 15 cm), the stones coming out of the soil layer were collected. The second
deep baking was performed vertically at the first deep baking at a depth of 1 m again.
The stones that came out of the soil were collected and taken out.

Blasting operations were carried out to remove massive stones of rock formation
from the studied lands.

Holes were made in the intermittent rock layers, explosives were placed, and then
the fragments, formed by the explosion, were removed from the soil layer (fig. 2).

Fig, 2. The removing process of massive stones of rock formation

Results and Discussion. The results of the field research showed that the soils of
the study area, according to the strength of the drilling capacity, are poorly drilled (when
the thickness of the dug layer does not exceed 50 cm), as well as intensely drilled soils
(when the dug layer is greater than 70 cm).

99



A.SH. ELOYAN, T.A. JHANGIRYAN, M.H. BARSEGHYAN

The degree of surface and deep rockiness of the soils has been studied. Studies
have shown that the soils are mostly medium (151-300 t/ha) and strongly (301-500 t/ha).

There were intermittent bedrocks in the land and illuvial-cemented horizons,
which were destroyed by the explosion. The presence of illuvial-cemented horizons is
due to the accumulation of large amounts of carbonates in the soil layer, depending on
the hydrothermal regime. Such horizons are an obstacle to fully developing the plant's
root system. The results of the chemical composition of the studied soil water traction
showed that the soils were not saline, the content of water-soluble salts in the profile was
0.072-0.096 %, COs3, the toxic ion was absent, the reaction of the soil solution - the pH
fluctuated in the range of 7.6-7.8 (Table 1).

Table 1. The Composition of the Water-Soluble Salts of the Soil Samples
of the Studied Area

Depth H Soluble ions, mmol/100 g of soil

cut | D EM PP fsaits 06 CO%, |HCO3 | CI | SO%, | Ca?* | Mg? |Na'+K*
1 0-22 7.8 | 0.089 | none | 0.75 |0.25| 0.33 0.60 0.48 0.25
22-40 7.6 | 0.087 - 0.80 |0.31| 0.10 0.55 0.40 0.26
0-20 7.7 | 0.084 - 072 [0.37] 013 | 050 | 0.48 0.24
2 20-50 7.8 | 0.086 - 0.80 |0.31| 0.10 0.60 0.48 0.13
3 0-35 7.7 | 0.092 - 0.80 |0.37| 0.14 0.65 0.50 0.16
6 0-40 7.8 | 0.086 - 072 [028] 024 | 055 | 0.48 0.21
7 0-24 7.7 | 0.082 - 0.72 |0.20| 0.20 0.50 0.32 0.30
8 0-40 7.7 | 0.087 - 0.67 |0.37| 0.28 0.60 0.56 0.16
9 0-30 7.8 | 0.072 - 0.75 |0.20| 0.11 0.45 0.40 0.21
10 0-22 7.6 | 0.077 - 0.67 |0.25| 0.15 0.50 0.32 0.25
15 0-35 7.8 | 0.081 - 0.72 10.20| 0.25 0.55 0.48 0.14
17 0-30 7.6 | 0.092 - 0.80 |0.25| 0.28 0.60 0.48 0.25
19 0-30 7.8 | 0.091 - 0.75 |10.31| 0.23 0.65 0.40 0.24

The carbonate of the soils was also studied; it was found that the soils in the
mentioned land are moderately strong carbonate (1.8-18.1%), which is due to the
presence of cemented layers in some areas (Table 2).

Table 2. Physico-chemical parameters of the soils

Adsorbed
Depth Calcareousness, % cations, TOtaII’/ Adsorbed cations, %
cut | P 7 mmol/100g mmo 70
cm - 1009
of soil of soil
CaCO; [MgCO3| Ca Mg | Na | K Ca Mg | Na | K
1 0-22 2.3 0.8 245 | 06 | 0.7 | 0.6 26.4 928 | 23 | 26 | 23

22-40 | 10.6 0.6 230 | 04 ]06 |05 24.5 940 |16 |24 |20

5 0-20 2.1 0.9 276 | 07 ] 06 | 0.6 29.5 936 | 24 | 20 | 20
20-50 | 184 0.6 170 1 04 | 08 | 04 18.6 914 | 21 |44 |21

3 0-35 | 10.6 0.7 234 | 04107 |06 25.1 932 | 16 | 28 | 24

6 0-40 | 15.9 0.4 251 [ 03]07 |04 26.5 947 | 12 | 26 | 15

7

8

0-24 2.3 0.8 246 | 07 ] 06 | 07 26.8 925 | 26 | 23 | 26
0-40 | 18.1 0.5 210 [ 04 ] 08 | 04 22.6 929 | 18 | 35| 138
9 0-30 43 0.4 260 | 06 | 0.7 | 0.6 27.9 932 | 22 | 25|21
10 | 0-22 1.8 0.7 246 | 07 ] 06 | 07 26.6 925 | 26 | 23 | 26
15 ] 0-35 | 141 0.6 270 | 05] 06 | 0.6 28.7 940 |18 | 21 | 21
17 | 0-30 | 163 0.6 239 | 05]07 |06 25.7 93.0 |19 | 27 | 24
19 | 0-30 | 129 0.6 283 | 06 ] 07|05 30.1 940 | 20 | 23 | 1.7
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The composition and ratio of the exchange cations of the soils were studied. The
amount of Ca prevails in the composition of the exchange cations of the lands, which is
91.4% of the total amount of adsorbed cations, the content of adsorbed Na is below the
permissible limit (up to 15%).

According to the laboratory research results, the soils have a weak to medium
clay-sand mechanical composition, and the humus content in the studied soils is 0.6-
3.4%. The soils are poorly supplied with nutrients such as nitrogen and phosphorus and
moderately good - potassium (Table 3).

Table 3. The Laboratory Research Parameters of the Mechanical Composition, the
Quantities of Humus and Available Nutrients in the Studied Soil Samples

cut Dirr);h, gg;cg‘::i'ﬁcg; Humus, % Available nutrients, mmol/100g of soil
N P,0s K0

1 0-22 59.28 15 351 2.67 29.44
22-40 33.32 1.8 0.74 1.67 15.20
2 0-20 39.32 2.1 2.85 2.66 129.28
20-50 41.24 0.6 2.17 2.47 128.16
3 0-35 40.4 3.0 4.29 2.00 64.00
6 0-40 40.4 2.8 4.94 1.66 26.24
7 0-24 32.88 2.8 2.86 2.01 28.40
8 0-40 29.6 3.1 143 2.33 43.28
9 0-30 46.6 3.1 2.88 2.32 40.56
10 0-22 47.30 3.4 2.17 2.00 54.24
15 0-35 41.76 2.2 2.82 2.01 35.04
17 0-30 38.35 3.1 2.85 1.33 31.84
19 0-30 32.64 2.7 0.76 1.68 28.24

The ameliorated land plot is planned to be planted with perennial plantations, the
root system of which extends mainly to the deep layers of the soil; therefore, it is
necessary to create favorable conditions for the uniform distribution of the roots.

Conclusion

1. Studying the ameliorative condition of the rocky brown soils of the Republic of
Armenia, it turned out that
The studied soils are not saline; calcium is predominant in the adsorbed cations,
and the amount of adsorbed sodium is within the allowable range.

2. The soils are characterized by weak and medium clay-sand mechanical
composition and medium-strong carbonation, which is due to cemented
horizons.

3. According to drilling capacity, the soils are poorly and strongly diggable soils,
characterized by medium (151-300 t/ha) and strong (301-500 t/ha) shallow,
deep rocky soils.

It will be possible to include these lands in agricultural circulation after reclamation.
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1.

2.

Suggestions
To realise removing of surface and semiburied stones maintaining humus
horizon of soil.
To remove cemented layers with the help of a powerful leavening machine
(Komatsu) to realize loosening with a width of 80 cm, a depth of 100 cm in
rows of perennial plantings, collecting and removing large stones.
Trees should be planted in the way of the planting hole, removing the soil
previously and preparing the soil mixture, which will consist of the soil brought
from the humus horizon and three buckets of rotten manure.
Considering the extensive slopes of the territory and the degree of rockiness, the
irrigation of the territory is realized by the drip method.
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Rwugwgnpdnijwl Jwjpnd YEluwpwlwlwl swadwl hGnptph hwjnuwptpnudp W he-
nwguw)jnd hpwywlwgynn (wpnpwwnnp hGnwgnunie)ntlp nwnwpd2ywlwl thnpdwplUuntejwl
wpwnpwaniu pwnwnphgsutphg GU: Wu wnenudny hGunwgnunnipjwt bywwnwylu £ qguwhwunb]
Seratec PMB ptuinh wnwUdUwhwwnynipiniup, npu ognwgnpéynid B nwpwnwlwihu wpjniup
nhwywjht dwjpwdwuwihb wpjntbhg tnwppGpwytint hwdwnp: Wu dGennh oginwgnpddwdp hpw-
Jwlwgywé thnpabph Lywwnwyu £ niuntduwupptp nhwlwjhu wpjwu Jbe D-dimer-h Yniinwydwu
ypw wyp ghpénulbph wgnbgniejwl Ywwp: Wu hGnwgnunniejwl Uty Seratec PMB pbuwnp Yh-
pwnyt| £ 200 nhwyubph dwjpwdwuwjhl wpjwl Uunputph ypw: Seratec PMB ptuwnh wpnniup-
utpp hwdbdwwnyt| U hGnlyw| sgwhwuhubpny® tnwnphpp, utnp, Jwhwgwéht hwjnuwpbpbine W
Uunph hwjwpdwu Uhol puywé dwdwluwwhwnywép, dJwhywl wwwnbwnp: Seratec PMB ptu-
nnd nhwlwjhu wpywU udnwpubph 71 %-p npwywl, huy 29 %-p* pwgwuwywl wpnyniup £ gpwu-
gb: ®npdbph wpnniupnd hwjnuwptpdtbp £ qqwih Yww pGunh wpnniupubph npwjwl ww-
nwupuwllbph weywjnipjwl b wwphph Jdhpl: Seratec PMB ptuinp npuywl wpnyntupltph
pwnap gnigwlhp £ wpdwlwagnt] nhwywjht swjpwdwuwiht wpjwl Jbg: Uphuwwnwlpnid Ukp-
Jwjwgywé U bwle Seratec PMB pGuwnh Yhpwnbihniejwl npwywl W pwgwuwywl Ynndtpp:
Rwpy E Uk, np pGuwnp yupnn £ 46End npwlwl wpnyniuputn gpwugb) nhwywihu dwjpwdwuwhu
wpjwl hwdwn, pwuh np pEunnp jhuwpwlwywywl £ b wpnyntupubph guwhwndwl dwdwuwy
hwuwnwwnyt) £, np wju huwpwynpnipinl sh tnwihu nplt YEpw JEYLUWPWULUE] Jwhywl ywwndwnh
U pGuinh wwwwuhpuwlh dhol Gnwé Yuwp:

Seratec PMB padntbwpnnuwinngnudhly pbun — D-npdtn — nwpnwlbuyhl (ELunnpniwy) wpnel —
nhwluyhl W/ywd duwypwdwuuyhl wpyntl — vbnwlwl hwlgwagnnponwpyntl — hdnginphl

OOHapyXeHHe cJe0B OHOJOrHYECKOT0 MPOUCXOKICHUS HA MECTE MPECTYIUICHHUsS C I0C-
JICIYIOLIMM HMX Ja00paTOPHBIM HCCIIEJOBAHNEM SIBIISIETCS OJJHOH M3 B)KHEHIINX COCTABISIOIINX CY-
JeOHO-MEIMIIMHCKOI SKCTIepTH3bl. B KaduecTBe MCCe0BaTeNIbCKOM 3a1auu B CTaThe MPEANpPHHSTA
TOTBITKA OLEHUTH crenuduuHocTh Tecta Seratec PMB, koTopslit ucnonesyercs s auddepen-
[MAllMK MEHCTPYaJbHON KPOBH OT meprdepruueckoil KpoBH Tpyma Mpu MPOBEACHUH CyneOHO-010-
JIOTUYECKUX PKCIepTu3. L{eNbio BBIMOIHEHHBIX YKCIIEPIMEHTOB SIBIISICTCS] H3yUEeHHE BIMSTHUS BHEII-
HHUX (paKTOpOB Ha HaKOIUIeHHe D-anumepa B TPYHMHON KPOBH C MCIIOIb30BAHIEM BBINICYIIOMSHYTOTO
Mmerona. B mannoM nccrenosannu tect Seratec PMB 6511 anpo6upoBan Ha 200 o6pasnax nepude-
pHUIecKOi KpoBH TpyHoB. Ha 0CHOBE BBITOJIHEHHBIX HCCIEJOBAaHUH yCTAaHOBIICHO, YTO MO PE3Yib-
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AhUYUSHL BY MESULUSHL UMSUL SUMRGPUUNIUL SERATEC PMB BEUSh UhQN8NY, USUSUUD UNPISNFLRLE ...

tectoB Seratec PMB 71 % 006pasoB KpoBH TpynoB OBUIH ITOJIOKHTEIBHBIMA, a 29 % OTpHIaTeNs-
HBIMH. ABTOPBI IIPUXOJAT K BBIBOJY, YTO OOHAapy)KeHa JOCTOBEpPHAs CBS3b MEXy HAJIMIHEM I10-
JIO’KUTENIBHBIX OTBETOB Ha PE3YJIBTAThl TECTa M BO3pacToM. OOOCHOBBIBACTCS MACS O TOM, YTO TECT
Seratec PMB nMeeT BbICOKHIT ypOBEHD MOJIOKHUTENBHBIX PE3yabTaTOB B TPYIMHOH nepudepuyeckoit
KpoBU. B cTaThe NaH aHANIM3 MOJOXKMTENBHBIX M OTPHLATEIBHBIX CTOPOH HMPUMEHMMOCTH TEcTa
Seratec PMB.

HUnmynoxpomamoepagpuueckuii mecm Seratec PMB — D-0umep — mencmpyanvras kpoé — mpynuas
u/unu nepugepuyeckas Kpogb — CeKCyaibHble NPeCmynIeHUs. — 2eMO2I0OUH

Detection of traces of biological origin at the crime scene with their subsequent laboratory
research is one of the most important components of forensic medical expertise. As a research task,
the article attempts to evaluate the specificity of the Seratec PMB test, which is used to differentiate
menstrual blood from cadaveric peripheral blood during forensic biological expertise. The purpose
of the performed experiments is to study the influence of external factors on the accumulation of D-
dimer in cadaveric blood using the above method. In this study, the Seratec PMB test was tested on
200 cadaveric peripheral blood samples. Based on the research performed, it was found that
according to the results of Seratec-PMB tests, 71 % of blood samples from corpses were positive,
and 29 % were negative. The authors conclude that a significant relationship was found between the
presence of positive responses to test results and age. The idea that the Seratec PMB test has a high
level of positive results in cadaveric peripheral blood is substantiated. The article provides an
analysis of the positive and negative aspects of the applicability of the Seratec PMB test.

SERATEC PMB immunochromatographic test — D-dimer — menstrual blood — cadaveric and/or
peripheral blood — sexual crimes — hemoglobin

hptntU wwwgnigubph ypw wnlyw YELuwpwlwywl swgdwl hGwnptphg wnw-
ybG| hwowh hGnmwagnunniejwl opjtywnn £ wnnilp: Iwugwagnpéniejwl Jwjpnid YEuuw-
pwlwlwu Swagdwl hGwnptph nmwppbpwynudp nwwnwytUuwpwuwwl thnpbwpllnt-
pintlutph yuwpunpwanyu pwnwnphsubphg £ WU nGwpbpnid, Gpp wpntbl wnyw E
gwllywgwé Jwybptuh Jpw, Swpwdwuwjht wpjwl b nw2unwlwihbu wpjwl 62gnhwn
nwppGpwynudp yuwpnn £ Ewwu wnGnGywwnynieinit tnpwdwnptp hwugwgnpénipjwu
Jwuhl, opphuwy* uGnwywl pnunipjwl hwugwagnpénipynibutnh dwdwuwy [2, 6]: UG-
ennp, npp Ywpnn £ ogunwagnpéybt nwunwlwht wppntup dwjpwdwuwjhu wpjniuhg
hniuwhnpGU twppBpGine hwdwp, qqwih wnwepupwg Ywwwhnyh ndjwiubph 4&p-
(nénpjwl wenwdny: Ywpwnwuh dwdwlwly Ywplnpwagniu thny £ $hpphunihap, npp
ywuhunwd £ wpjwUu Jwlwpnnwdp, nph 2unphhy  nu2wunwlwjhU wpniup hGunniejwdp
wpnnwuntd E nnipu quy: Shpphunihgp $EpdEunwihtu wypngbu E, npp wlpunwd E
UGpwunpwjht $hpphuh wuhwpyh Yninnwynwdp b bywuwnnd £ ppndph hGnwgdwup
[1,7,14]: DhpphUunihgh wnngbup fuunnpBU yGpwhuyyned £ Uh 2wpp uyhwmwynigutbinh
W pubwihgubph Ynnuhg® Ubpwrjw] wwpptp wpgbGuyhgubn W yndwywnnputn [3]:
dhpphuh Wiwquwihu pwjpwinidp hwugtgunid £ $hpphUh pwjpwjdwl duwgnpnutiph
duwynpdwl, npnughg £ D-dimer-p [5, 8, 10, 13, 18]: D-dimer-p* $hpphUh pwjpwjdwl
Ujniebphg JGYu E, nph JhghU YnugGuinpwghwl nu2nwlwjhu wpjwl Jte 200 wugwy
wybh £, pwUu Swjpwdwuwihb wpjwu Jdte [12]: IwjwinUh E, np D-dimer-p dLwynpynid £
nhwywjhu wpjwu Jte [16, 19]: Seratec PMB-U huUnitbwppndwwnngpwdhy pbuwn E, npp
utpnpyby £ yGpehU wwphuGphu® Jwpnne hGdngnphuh W D-dimer-h hwjwnuwpGpdwl
hwdwn: Uju JGennh yhpwndwdp dwpnne swjpwdwuwjht W nw2unwlwhu wpjncup
nwpptpynd U hpwphg' hwnwwbu nwwnwpd2ywywu Udnpubpnud: b nGw, Seratec
PMB pbuwnh oguwagnpénudp nyniphu £, wju Yupth £ yhpwnt] wudhswwbu hwlgw-
gnpéniejwl Jwjpnid Ywd (wpnpwwnnphwind b sh wwhwUugnid thnpdwgbnUtGph hw-
nniy yepwwwunpwuwnned [17]: Unylu hEBunwgnunnientup bwwwnwy nluh yGphwubine
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Seratec PMB pbtunh wju wnwUdlUwhwwynieintup, npu ognwgnpdynid £ nwwnw-
Uwjhu b npwlwjhu Swjpwdwuwjht wpntup LwppbGpwytine hwdwn, huswbu bwl
gUwhwuwnbint nphwug wpnjnituplbph Lpwlwynientup nwwnwpd2jwywl thnpdwpllunt-
pjnLtUUEpnd: Pwgh wn, guwhwwynd £ nhwwjht Swjpwdwuwjhu wpjwu gy D-
dimer-h YnLnnwydwu L wy ghpdnulbph vhol ywwp, huswhuhp GU* tnnwphpp, utnp, Jw-
hwgwéhu hwjnUwpbpEne b bdnwndwU vhel pywéd dwdwlwlwhwwnywép W Jwh-
Jwl ywwmbdwnubnp:

Unie U dbGenn: 36nwgnninieintll hpwwlwgyb) £ nhwywiht dwjpwdwuwjht wpjwl
uunipubph Ypw: Lunwndwl gnpéplpwgl wdwnpuyb) E, Gpp gpwugyt) £ 200 nGwp® hwadh wn-
utiny wmwnphppp, ubnp W Jwhwgwéubph hwjnbwpbpdwu b Udnpwndwl dhol pujwé dwdwlw-
Jwhwwnywép, hugwybu bwl Jwhywl wnwppbp wywwndwnubpp wd dwagnudp: Upjwl hGwnptpp
unwgyt| U wnwyGlwagniup Gpbp Ywpehy nhwywiht dSwjpwdwuwihb wpjntup Ywpetgutiny 100
% pwupwljw, uyhwnwy b Jwpnip Udniph ypw'® oginwagnpsétiny uintphp dElwlugwdjw Ukpwnyhg:
Upjwl hwdwpwywwé udnpubpp snpwgyty Gu 24 dwd ubbjwywihtu gEpdwumnhéwunid: Fwgh
wjn, 10 ywdwynpubphg hwdwéwjuntpjwdp hwywpdb| £ nwounwlwiht wpjwu Jeluwywl udnip*
100 % pwdpwlyjw, uyhwnwy W dwpnip Udnipubph ypw: Hwnwlw)hb wpjwu wju udnpubpp nh-
nwnyytp U npwytu npwywu huynnnipjwl funtdp hGrnwgnunniejwl e oginwgnpndywéd wnpwg
pGuwntph hwdwp: Ywonwlwjht wpjwl hGwnpbph pninp Udnipubpp gnpwgyb)] Gu uBLjwywihu
gsGpUwuwmnhdwunid 24 dwd: 2npugywd Udnpubpp wwhyb) BU wnwuadhu Spwpubph JGg: LUnLpuk-
np wunhdwlwpwn yGpineedt) U unwgnidhg Bptp op wug W snpwgyb)” sguwwubiny wjp udnpub-
nh hwywpdwunp:

@Guinh ywwnpwuwnnwd b pupwgwywnpqbn:

Seratec PMB ptuwnp (SERATEC GmbH, Géttingen, QGndwuhw) wwnpnibwynid £ Ununynuwy
hwywdwpuhuubph wywnhy dhwgnipiniultbp: depnwdnigjwl uquwywnwyp wwpnibwynd £ dky
uuniph thnupy W JGY wpnyniuph wwwnnthwU® huyhg gény (epwhuydwl hwdwp Upgwé £ «C»),
dwpnnt hGungnphUh wprynituph ghé (Jwyu2qwéd «P» dwjpwdwuwihb wpjwl hwdwp) W D-dimer
wpyntuph ghd (wyupqwé «My» nupunwlwiht wpjwl hwdwp): Pwgh wjn, dbpinwénipiniup
UGpwnnd £ pnidbpwhu (nuéneye’ henney udni2p Unupwgubin Ywd gnp Udn hennyh yepwétint
hwdwp: @BGunh owywnhdwiwgywé gguwjniunipiniup htunginphuh hwdwnp Yugunwd £ 20 ug/dy,
huy D-dimer-h hwdwp® 400 ug/J| [21]: Gt htunginphUh hwjinlwptpdwl dwdwlwly wewewuncd
E Ywulwé, np gnpd nLubup pwpap nnqujh «hniy ESGYnh» htwn /hook effect/, www Yuwnwpynid Gu
uygplwlwl Udniph Unupwgnid W Unupwgywd Udnph hEnwagqw ybpinidnieyniu [21]: Lwhupwl
jnLpwpwUginip buniph hwdwp thnpédwnpynwdp Uunwpubph hwdwputpp gpdtp Bu 1,5 J| pnedbpwhu
nwnwjh ypw W Seratec PMB rpGuwnh hwjwpwdénih hGn inpwdwnpwé ujuwywnwyh Yypw:

@Guwnh Yhpwnned:

2npwgnpwé wpjwl htwnpbphg 1ud x 1ud Yunpp swihyb) £ pwununy W Yupybp uinbphy
Jypwwnny: RwlunUl wutl wuqwy uintphthqugyb] E wpjwu hGwpp YupGinig wnwye: 3nipwpwu-
gnp Yunnp imbnwinpytl £ 1,5 U pncdbpwghu (nényyeh dte: 60 pnwt Epunnpwygnidhg hwnn ni-
onueh Gptp Ywpehy (~120pl) wdbiwgytb) £ thnpédwpydwl uwywnwynid gnudnn udni2h thnuhyh
dte' ogunnwgnnétiny npwdwnpywéd dGlwlugwdjw oginwgnpddwl wiwuwmhy Ywenghyp: [(Gunp
wpryntuplutnp quwhwwnyt) U uGLjwywjhu gEpdwunmhdwuncd 10 pnwt huynipwghwjhg hGwnn:

UpnyntuplGn U pUlbwpyned: @Gunh wpnyniuputph quwhwunnd:

LY. 1-nud UGpYwjwgywé U wju nuncduwuhpnipjwl Jdbe Yhpwnynn JGyuw-
pwuntpjwl wunuutpp: BEL uywywnwynd inGuwUbih En pGunh wpnyntuputph «C» W
«P» wnnntph hwdwn Jwpnwanyl dwwwytbup, wprynituputpp nwuwywngyt) U npwtu
«ty, «tty W o« JupJwdéd Jupnwagnyl dwwwybBUuh hunGUuhdnieintlhg: «+»-p
JGyuwpwlytb, £ npwbu [pwgnighs pwg Jwpnwagnyl gnwinh, npp wnGuwubh £ Jdhwju
npwnhp quuUwu dwdwuwy b swihwquug pny)t Unpdw] wwjdwulGnpnud inGuwhughyh
ynnuhg dhpudbint hwdwp, hugp gnyg £ wnwihu pnyp npwywl wpnyniup: «++»-p UGY-
LUwpwuyb GU npwbu pwg Jwpnuwagniyu dwwwytlu, npp inGuwubh E wnwehU hwjwgphg*
wnwlg Jwupwynpyhun hGnwgnuniejwlu wuhpwdtunniejwu, hugp gnuyg £ wnwihu
npwywu wpnyniup: «+++» dGYuwpwuytb) £ npwybu Jwpnwanyu dwwwytu, npp hunwy
Gpunud £ gnug tnwny nidbin npwwl wpnyniup: «-»-p Jupnwaneu gnunh E, npp wu-
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nGuwuGh E thnpdwpydwl wpnnitupuph «C» W «P» wnnnGpnud, huy «M» géh ypw
nGuwUubh gnuinh glw, hugp gniyg £ tnwhu pwgwuwywu D-dimer pGuwnh wpnyniupn:

cCPM
Jwpnwagnyu dwwywytbu, nnp ywpq Gpnid £ wnwehu
hwjwgphg® gnijg nwiny nidtin npwywl wpnynLlp (+++)
cC P WM
Pwg Jwpnwagnt dwwywybup tnbuwlbh E wnwehu
P hwjwgphg® gnijg winy npwywl wpmyntlp (++)

Lpwgnighs pwg unpnwagntju dwwwytup inGuwubih £ dhwju
nipwnhp unniguwdp, htgp gnuyg £ uwihu ey npwywl wpnyntup (+)

«M» thnpawnydwl génid inbuwubh gnnh gyw, hugp gnyg £
nwhu D-dimer-h pwgwuwywUu wnpnyniup (-)

LYwnp 1. D-dimer-h wpnjntupubph JE4Uwpwunidp® puin «M» wpnynituph innnnid
nGuwlth Jupnwaniu dwwwytUuh hunGUuhyniejwdp

Yhwywjhu wpjwu udnubn:

Lbpuwjwgywd 200 udnipubphg 70.5 %-p (n=141) tnb) BU wpwlwl ubrh, huy
29.5 %-n (n=59)' hqwlwl utnrh UEpywjwgnighsutn: UhghU wnwnhpp Bnb| £ 45,86+19,04
nwph: Cun Jwhjwl wywwdwnubtph nwuwlwpgGhu pninp nGwptph 8.5 %-p (n=17)
Wwjdwlwynpywé £ 6nbl uhpn-wunpwjhu hhjwunnientuubnny, 8.5 %-p (n=17)" hpw-
gGUwjhu yuwuywoplukpny, 8,5 % (n:17)‘ swuwwwnphwwnpwluwynpunwihu ywunwhwp-
utp, 8,5 %-p (n=17) Yywhuijwsé nhwyukp, 8,5 %-p (n=17) pwnpénpniejntuhg puyutbint nbw-
ptn, 8,5 %-p (n=17) nwuwlwhwnpywd nhwyubn, 8.5 %-p (n=17) pUpwdhgngutiph ognw-
gnnénid, 6.5 %-p (n=13) entbwynpnid 2un| quqny, 6 %-p (n=12) gpwhbinancejntl, 4 %-p
(n=8)" nwJwnuwn W 15.5 %-p (n=31)" wj; wwwdwnutp: U ywwndwnubpp Uepwnnid
EhUu unmwUnpuwwnhpwjht wpntbwhnuntpinu (n=5), wpwy (n=5), pnpwjhu tdpnhw
(n=4), twhGwuhw (n=3), pwjpwjntd (n=3), uGnnnwd onny (n=2), hpwqtuwjht yuwu-
Juwépltp (n=2), dwhwgwsé wunin (n=2), wuwhpwghw (n=2), pnptiph pwngytn (n=1),
funtnwywihu (hunniwjhl) wppntbwhnunie)ntt (n=1) W pntbwdnpnd phdhwynutk-
npny (n=1): UwhywUu hwnnpndwl W udni2h hwwpdwl Jvhol puywé dwdwlwywhwn-
Jwép nmwnwuynud £ 3-hg Jhugl 168 dwuh uwhdwulutGpnid: Uwhwgwdh hwjinuwptn-
Jwl W uUnawrdwl Jhol pujwéd dwdwlwwhwnywséubpp udpwynpyt| GU npwbku 0-
9, 10-14, 15-19 U > 20 d: Hhwlwjhu wpjwl pninp UdnpUbpp (n=200) npwywlu Bu Gnby
hGungnphUuh wnywjnipjwl hwdwp: Ldnputphg 43-nwd htdngnphup (P) ghép wnyby £
2w RNy npwywu nwyghw, hugp nddwpwgnpb £ yhgniwihqwgnedp: Wu udniutph
hwdwp Yuwwnwpyb) E wnwUudhl Unupwgnid® Yuwuywédth pwpap nnqujh hnwy EEYNH
waqnbgniejntup guwhwwnbint hwdwn W thnpdwpynedp Ypyuyky E: Ypyhu thnpdwnpythu
Unupwgywd nhwlwjhu wpjwu pninp UdnwpUubpp gnug BU ndbp wybih nidbn npwywl
wWwwnwupuwl' huinwly wnbuwubih Juwpnwgnyu Gphgnd' hGdnginphuh wnwjnipjwu
hwdwp:
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Seratec PMB pbGuwnnh JUhgngny hGunginphUh wnlwjnigjwl hwdwp npwywu
nGwyghwubph wpwantentup nhwywjht wpjwu udnpubpnud hwnnpndnud £ 100 %:
Unpnjntupnud D-dimer-h hwdwp® Upwé «M» inwnny, nhwywjhu wpjwl pninp Udnwpubph
71 %-p (n = 142) npwywu GU Bnb&[, huy 29 %-p (n=58) pwgwuwlwl: Ywywl 2GpntGph
huwntGuuhyniejniup D-dimer-h hwdwp «M» nwnny wyhunwlwynpywéd wpnynituph wnn-
nnid tnwppGpynid Ep udniputph dhol:

Ljwn 2. Upnyniupubph pw2tunwdp puin pEutnwynpdwl wpnyniupltph

LY. 2-nwd gnug £ nipqwé nGwpbph pwfunidp® pun pGunh wpnjniuputph:
(dGuinh wpnynluputph pwhudwu Ubte, puwn utinh, yhdwwagpnptl Lpwluwlwih nwpptk-

nnLpintl shwjnuwptnytg:
’ n |

nnwdwnn Uhu

Lyuwp 3. @Guinh wpnjniupltipnh pw2funcdp puwn uknh

LY. 3-nd gnijg £ inpywé pGuinh wprynituplubph pw2functdl puwn utnh:

Jhdwywagnpnptt Lpwlwywih Yww E hwjnbwpbpdt, pGunh wpnniuputph
pw2hudwl Ut pun tnwphph (p=0.041): Iwnnpnyntd E, np 60 nwpGlYwuhg hbwnn pbunh
npwlwl wpnyntupubpu wybh pwpép GU, pwl Jdjnu tnwphpwjhu fudptpned:

Llwn 3-p gnug £ nnwhu pGunh wpnyntupubph pwhuncdp® pun tnwnhph:

npwjwu @m0 s e @ aguuwwl

LYwp 4. @Gunh wpnyniuplEph pwhuncdp’ pun tnwphph:
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Uwhywl ywuwndwnh b pGunh wpnynituputph dhel ypdwywagpnptu Lpwuwlwih
Ywuw gyw (p=0.514):

LY. 4-nud gnug £ inpwé pGunh wnpnyntuplbph pw2hundp’ pun Jwhywu wywun-
dwnubph: Gpp pGunh wpnniuputbpp quwhwwnynd GU Jwhywu hwnnpndwu W
Udnawndwl Uvhol puywé dwdwluwwhwwnywéh wenwdny, 21 pEunh wpnjntupubphg
14-p (66,7 %) npwywu U &n&|, 7-p (33,3 %) pwgwuwlwlu EU BnG 0-9 dwuyw pu-
rpuwgpntd, 54-n (75,0%) 72 pGunh wpryntupubphg Gnbp U npwywl, 18-p (25 %) pw-
gwuwlwl U 10-14 dwdyw pupwgpntd, 64 pEunh wnpnntuputnhg 47-p (73,4 %) npw-
ywu BU Bn&, 17-p (26,6 %) pwgwuwlwl BU Gnk| 15-19 dwUyw pupwgpntd, 43 RGunh
wpnyntupubphg 27-p (62,8 %) Gnbl U npwywu, huy 16-p (37,2 %) pwgwuwlwl BU
wyGlh pwu 20 dwd: Ng Jh dhdwlywagpnptl Upwlwlwih hwpwpbpwygnieinu sh
hwunwwnyt] Jwhwgwéhu hwjnmuwpbpnidhg Jhug Udniph hwjwpwagnpdwu W thnp-
dwpydwl wpnyncupubph hel (p = 0,460):

Unynuwy 1. @Eunh wpnyniupubph pwhunidp' pun Jwhywl ywwmdwnubph

UwhywU ywwndwn/Swand Pwgwuwywu Ywywu Cunwdtup
n % n % n %

Uhpw-wunpwjhu hhywun. 3 17.6 14 82.4 17 8.5
Npunpnwywl hpwgwuh 6 35.3 11 64.7 17 8.5
Juwudwbp
Ipwgbuh gunwyhg yuwujwép 3 17.6 14 82.4 17 8.5
BSwlwwwnphwwnpwluwynpunwjhu 7 41.2 10 58.8 17 8.5
wwwnwhwnp
Ywhuntd 2 11.8 15 88.2 17 8.5
PwpéapnLpinltuhg puyuky 7 41.2 10 58.8 17 8.5
Mwlwywjhu yuwuywép 5 29.4 12 70.6 17 8.5
FUpwuhengubph swpwpwhnid 5 29.4 12 70.6 17 8.5
CO pniuwynpnid 4 30.8 9 69.2 13 6.5
pnud ubnnybl 4 33.3 8 66.7 12 6.0
Swdwnuwn 1 12.5 7 87.5 8 4.0
Uj| ywjdwulbp 11 35.5 20 64.5 31 15.5

Cunwdtup 58 29.0 142 71.0 200 100.0

Awunwlwjhu wpjwl Udnutp

AQwunwlwjht wpjwl Udnipubphg 3-p (30 %) hwywpyb) U nwwnwuh 1-hu opp,
3-n (30 %)" 2-nn onp, 2-p (20 %) 3-nn opp U 2-p (20 %) nw2nnwlh 4-pn opp (n=10) npw-
Ywl wpnyniup E gniyg nnyby hGunginphuph wnywjniejwun: I6Ungnphuh wnywjniejwl
hwdwp npwywl nGwyghwubph wpwanip)ntup 100 % Ep nwwnwuwjht wpjwl udne-
utGpnud® oqgunnwignnpétiny Seratec PMB pGuwnp: dhdwlwagpnptUu Lpwlwywih Yuw E wp-
dwlwgpyb] nw2wnwuh optph W pEunh wpnyniuputph Jhol (p<0,0001): “wpwwUh
ujuybintg hGnn pbunh npwywu wpnntuph gninhUGph huwnBGuuhdnipjnlul optgon
udwaqntd En:

Unyu hGunnwgnwnnipjwU pupwgpnid pninp 210 wpjwU bdnpubpp, UGpwnjw] 200
nhwywjhu b 10 nw2unwlwjhu wpniu, gnig nybghtu pGunh Jdbp hGdngnphuh wn-
Ywjnipjwl yGpwpbpjw npwlywl ywwnwupiw [6, 20]: Wu hGnwgnuniejwl pupwg-
pnid D-dimer-h wnywjnipjwl yEpwpbpjw) npwywl wpnyniuplbp GU unwgyt) 200
hGnmdwhnt wpjwU udnwputph 71 %-h (142) L pwgwuwlwU wpnyniuplutp® 29 %-h (58-h)
nGwpnid: Utnp hGwmwagnunnie)ntuu wy hGunwagnunienltlubph hGn JGyntn hwuwnw-
nnwd E, np wju pbuwnp gnig £ nwihu nhwywjht Swipwdwuwjht wpjwl udnubph
ytné npwlywu wpnyntuph pwpanp Jwywpnwy: D-dimer-h ynugEuinpwghwjh dwwwytuh
huwinGuuhyntpntup twnpptGpyned Ep UdnuGph Jhol, W puwn 26pnh funnipjwl nwuw-
Ywpagnidp gnig nykg, np pninp udnpubiph 25.5 %-p (51) nudbn npwywl Epu, 29.5 %-n
(59)" npwyw, 16 %-p (32)* eniy npwlwl (wn. 2):
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Unynuwy 2. Uwhjwl wywwnbdwn, nmwphp, ubn, Jwhwgwd hwjnuwptptint W udnt-
wndwlu Jhpl puywé dwdwlwywhwwnywédp, D-dimer dwywpnwyp U pGunh wnp-
njntuplutnp hGundwhnt wpjwl bdnpubpnud D-dimer hwjinuwpGpdwdp

Uwhywl ywwndwn/6wagnid Swphp utn dwd Upnyniup
@nLuwynpned 62 wpwywu 16 pwgwuwywlu
BSwlwwwnhwwnpwluwynpunwjhu 51 wpwywu 8 pwgwuwywu
wwwnwhwn
IpwqbUwjhb gunwyhg 31 hqwlwu 15 pwgwuwywu
Juwuywobp
Npunpnwywl hpwgwuny 55 wpwywu 12 RenLjL npwywl
Juwuywop
Swlwwwnphwwnpwluwynpunwjhu 70 wpwywu 10 npwywu
wwwnwhwn
Npunpnwywl hpwgwuny 47 wpwywu 16 npwywu
Juwuywop
CO pnilwynpnid 46 wpwywu 10 npwywu
Npunpnwywl hpwgwuny 62 wpwywu 15 npwywu
Juwuywop
@Upwuhgngubiph swpwpwhnid 41 wpwywu 20 npwywu
Ywhinyp 38 wpwywu 12 npwywu
Qnh Uy ubinnyb| 26 wpwywu 17 npwywu
SwuJwnuwn 37 wpwywu 6 nLdtin npwywu
PwpépnLeintuhg puyub 54 wpwywu 24 nLdtin npwywu
Upjntuwhnuntpiniu 62 hqwlwu 13 nLdtin npwywu
dwpwy 74 hqwlwu 13 niLdbin npwywu
IpwgbUwjht gunwyhg 19 wpwywu 9 nLdtin npwywu
Juwuywbp
Ywhintd 53 hqwlwu 9 nLdtin npwywu
IpwqbUwjhb gunwyhg 41 wpwywu 11 nLdtin npwywu
Juwuywop
Pwpapnip|ntuhg puyub 59 wpwywu 13 nLdbn npwywu
Ywhund 49 wpwywu 14 nLdtin npwywu

10 hEwndwhnt udnwputphg 3-p pnNyL npwywl wprynitup nydbghu, dhugntn 4-n
nybghu nudbn npwywlu wpryniup, rEL Ywihtu npnwyh wmwppbpniejnlUubp rGuwnh
wpnynituputph UGYUuwpwunipjwl JGg, puin dwwywytbuh punniejwl wpnniuputnlu pun-
hwunp wndwJp hwdwhniug EpU: Gpp pGunh wpnyniupUGpp quwhwwnynid GU pun
ubnh, pninp Jwlwug 67.8 %-p npwlwu E Gnbp, 32.2 %-p° pwgwuwywl, huy pninnp
nnwdwnpnywug 72.3 %-p npwywu E, huy 27.7 %-p* pwgwuwlwl: LEpYw hGwnwagnunnt-
pjwdp pGunh wpnniuputph pw2hudwl JG9 Fwywl tnnwpptpnieinil ¢lwn pun utnh:
Jhawlwagpnptu Lpwlwywih Yww E wpéwlwqgpyb) pGunh wprnyntupubph W pwhu-
Jwl Jhol' puin tnwphpwjhUu fudptph, huy pGunh npwlwl wpnynitupp 60 mwpGlywluhg
hGwnn wybh pwpép E Gnbl, pwU Jjntu tnwphpwjhu fudpbpnid:

Unyu hGunwgnwuniejwl pupwgpnid gnig £ wipdGy, np D-dimer-n Seratec PMB
prGunnh hwdwp dwwwytuh hunBuuhyniejwu Jhwy npn2hgp ¢k, b Gupwnpynid En, np
dwwwytUuh huntBuuhynipyniup ywpnn £ nwppbpdb yuwhpudwéd wpjwl pwnwnphsubph
nwppbpninllutphg, npnup wannud EU wpjwU pH-p Jwd wpjwlu dwénighynipjwlu
Jpw, U UdnubEphg wpnnibwhwudwU Yypw wagnnn gnpénultphg: @EL wju hGwnwagn-
nnLEjwl Jbp wnyw Ehu pGuntph wnpnjniupubph nwppbpnienlultbp® yuhugwé dwh-
Jwl wwuwnbdwnubphg, 200 nhwywjht wpjwu Udnpubph Guinnh wnpnnupubph Jhol
huwnpwynp s£ Fwlywu juw hwunmwnt] dwhywl wywwndwnubph W wpryniupubph vholi:
Utp hGunwgnunniejwlU pupwgpnid hpwlwlwgywd huyhg pGuntpnud huwpwynn sb-
nwy Fwywl Yuwyw hwunwwnb, Jwhjwl wwwndwnubph L D-dimer Jwlwpnwyutph
dhole 20 nwpptip hGndwhnt wjpwdwuwihb wpjwl UdnuEpnid: IEnwgnunniejwu
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Jdbo quwhwwndwl hhdp E punniuybp Jwhwgwd hwjinuwpbptint W bdnigh hwywpwan-
dwl Jvpole pujwéd dwdwlwywhwnydwép: IGnnwagnniniejwl pupwgpnid yGunwuh
nnunputphg hwywpywé nwwnwlwjhu wpjwlu pnpnp Udnukph 90 %-p (n=10) npwywl
E &nGl, huy 10 %-p* pwgwuwywl D-dimer-h hwdwn: Cuwn 26nnh huinBuuhdniejwl nw-
uwlwpgdwl' ywpqyt) £, np pninp Udnpubnh 30 %-p (n=3) nudbn nphwywl E, 40 %-p*
npwywu, 2 %-p* pnyy| npwlwu b 10 %-p* pwgwuwlwl: Gupwnpyntd E, np pGunh wp-
njntuplutpp’ puin dwwywytbuh huntGUuphynipjwl, Gpynt hGnwagnunnip)nluuGpnd Yuw-
nnn U wuhwdwwwunwupiwU [hubp nGwph punpniejwl W nw2wnwuh ondw uhole G-
nwé nwnpbpnienllubph Wywwndwneny, Gpp Udnipp ybpgyb| £ 3wpyh wnubind nbw-
ptph rhyp L UdnLwndwl optpp® GGy U nwwnwuh 1-hu W 2-pn opGphl, Gupwnpyncd
Ep, np wju L J&p hGnwgnunnipiniubtpp thnfuuwwygwé stu [15]: Ukp hGiwgnunnt-
pjwl pupwgpnid Lywwnytg, np nw2wmwuh uyudbintg htnn dwwwytuh hunBuuhynt-
rIntup bjwand £ optgon pGunh nhwywuntpjwl hwdwn:

Wju hwunniy hdntbwppndwnngpwdphwlwu pGunp yhpwebih £ nwunwybUuw-
pwUwywl thnpdwpllnie)nibubpnd’ hugwbu nw2wunwlwhu, wjuwbu £ nhwywjhu w-
nwl UnyUwywlwgdwl hwdwp: Lpwgnighs hGnwgnunnienibubp U wwhwugynid®
wwnqbine hwdwn, rE wpnynp hwugwgnpéniejwl Juwjpnud hwjnuwpbpqwd wpjwl
udni2p, nph wpryniupnud Gunnd npwywu D-dimer wnpnnitup E gpwlgyb], nwunw-
UwjhU wpniu E, pE® D-dimer wwpnibwynn nhwywihu wpniu: LUnh Jwlpwnhunw-
Ywihtu hGwnwagnunniejwdp Ewyhretiwiht peheubph Unyuwywlwgnidp upnn £ hnbp
nw2unwlwiht wpjwl JwuhU [11]: Qw2nwlwiht wppntup Yupbih £ pwgwnt) dniGynt-
Lwjhu gEuGnhywlwu htnwagnuniejntlutpnd hwjnuwptpdwé Y ppndnundny: D-dimer-
h Jwywpnwyp Ywpnn £t pwpépwlw] L wnwewglb] gGunh Yend npwywl wpnniup [4,
9]: WyLhu, Seratec PMB pbtuwnnh htwnn yGpinudbihu wbwnp £ hwpyh wnlubp huwpwynn
uwhdwuwthwynwdutpp:

Wju hEnwgnunnipjwl pupwgpntd pninp nhwywjhu dwjpwdwuwht wpjwu udnep-
utpp gnyg BU wnybp hGdnginphuh wnwjniejwl yGpwpbpwp npwywl ywwnwuhiwl,
huswtu np wyuywynud Ep: @GL pGunnU wju wendny hwennywé £ pynid, dhwyu Jwp-
nnt wnntub £ hGunwagnngbl, W J6p neuncduwuhpnigjwl pupwgpnid tinwpptp udnwpltn
s6U hwJutdwwnyt: Wuwhuny, funphnipn £ wnipynud quwhwwnb) pGunh Yyphpwndwlu w-
nwUdUwhwwnynipiniuutpp  hGnwagw  nwunwuwuhpnepynibubpnd®  hwdGdwunnieniu
wlglwgutiny YGuuwpwlwywu wmwnpptp UdnuEph W wwppbp wBuwyubph wpjwu
udnipukph htwn: D-dimer-h Jwywpnwyh wép nhwywjhu dwjpwdwuwjhu wpjwl udnut-
pnwd, hwdbdwwnwé Swjpwdwuwihu wpjwl Udnpubph hGwn, Seratec PMB  pbuwnny
hGundwhnt UdniuGph 71 %-nud hwunwwnytb) £ npwlwl wpnndup: Iwyh wnubiny, np
Seratec PMB pbtuwnp wnwppbpwynd £ nuumwuwihu wpjniup, ognwgnnétiny D-dimer
dwlwpnwyutpp, whbwnp E hhot, np punnp Yupnn £ 4end npwlwl wpnyniupubn tnw (71
%" punn wju hGnwagnunnipjwl) hGindwhnt Swjpwdwuwjhu wpjwl hwdwp: @EW pGuwnp
pwlwlwywu sk, wjuniwdBuwjuhy tnwihu £ yjhuwpwlwlwywl wpnjntuputn: Mwpqyb £
LUwl, np wybh hwdwwwpthwy nuntdUwuhpnieintuuGph ywhwle Yw' hwdGdwwnGiny
rEunh wpnniuputpp YUuwphdhwywl D-dimer Jwywpnwyutph hGwn: Ng Jh Ewlwl
Yww sh hwunwwnyt), Jwhwgwdhu hwjnlwpbptinig vhugl Udnh hwwpdwl dwdw-
Lwyh b pGunh wpnynupubph Jhel: WuniwdGuwjuhy, hwyh wnubiny, np gpwywunt-
prjwl Uty UJwlUwwhw nwuntdUwuhpnieintlubp GU Yuwuwnwnydbp thnpp pwlwynipjwdp
udnwputph Jpw, wju ptdwjh yGpwpbpjw) JGp hGuwgnunnigjwl wpnyniupuGpu wytih
hniuwih Gu: Utp ynnuhg unwgywd hGunwagnuniniejwu wpnyniuputnt wdpwwunnd Gu
wpntl huy yuwunwpjwéd' dJwulwghnwywl ghwwunipjwl Ut wnyw Unyuwwnhy hb-
nwagnunijwl nyjwiutpp: Unyu hGlwgnunnipjwdp qqwih Yuww £ wpdwlwgpybp nwp-
wnwuh optph, npnug pupwgpntd wpjwu Udnp hwdwpdtb £, W pGunh wprhyntupubph
Jhgl: Lywuwnyb £, np pGunh npwywu wpnyntuph hwdwnp dwwywytbuh huntGuuhynipyniup
Ujwqnud E optigon® nwwnwuh uyuybinig htwnn: IGinnwgnunijwl wju dwuh punpwlph
swihp uwhdwlwthwy £ Yhwywihu wpjwu bdnpuepnd huwpwdnp sEp Ewwt Yuw
hwuwnwwnb) Jwhjwu ywwndwnubph W gGuinh wpnyniuputph dhele: Wnncthwuntpé, Sera-
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tec PMB ptuwnp wpnn £ Yhpwnytb] npwbu Epuwyptu pGun® nhwlwjhu wpntup hwjnuw-
pGnpGnL hwdwn, uwlwju wjl pnyy| th mwihu GupwnpniejnllUGn wut, Jwhyjwl ywwndw-
nh Jwuhu:

10.
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K TEJTJbMUHTO®AYHE BECXBOCTBIX AM®UEUI
TABYIICKOW OBJIACTHA APMEHUH
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HccnenoBan BHIOBOM COCTaB IelIbMUHTOB OecxBOCTHIX ampuoOuii TaBymickoi obmacti
Apwmennu. O6cnenoBaHo 36 ocobeii GecxBocThiX ampubOuil. OOmas WHBa3HPOBAHHOCTH TCNb-
MHHTaMH BBICOKasi, cocTaBisieT 89 %. 3aperucTpupoBaHo 11 BUIOB reIbMHHTOB, OTHOCSIIUXCS K
TPeM TaKCOHOMHYECKHMM TIpymnaM. IIpuBOASTCS BHAOBON COCTaB, TOCTAIBHOE PACIpEACICHHE U
JIOKaNu3alys 0OHApY)KEHHBIX BHOB I'€IbMHHTOB.

Becxeocmuie ampubuu — cenomunmopayna — Tagyuickas oonacme

Nruntdbwuhnpyt) £ 3wjwunnwuh Swyniph Jwpgh wuwng Gpyyugwnubph hbdhugutnh
nbuwlwjhu Ywaqup: I6nwagnnytb) £ wuwng Gpyytugwnubph 36 wuhww: 36 JhupLGnnyY pun-
hwuntp Juwpwyqwéniejwl wunhbwup pwpan E, Juagdnd £ 89 %: Qpwugyt| £ Gpbp wnwp-
ununuhy fudptph wwwnywunn hGdhuubph 11 nBuwy: Spywéd BU hwjnbwpbpwéd hbdhuge-
utph wGuwywjhtu Ywaqup, hGdhupUutph wbuwyutph pwpunwdp, pun nbpbph' W nbnwjuw-
gnudp:

Wluwng GphylyGugwnlbn — hb uhlplbnh wnilw — Swyniph dwng

The species composition of the helminths of the tailless amphibians in the Tavush
region of Armenia was studied. Thirty six individuals of anurans were examined. The total
infestation by helminths is high, 89 %. Eleven species of helminths belonging to three
taxonomic groups have been registered. The species composition of the helminths, distribution
by hosts and localization of the discovered helminth species are given.

The tailless amphibians — the helminth fauna — Tavush region

3eMHOBO/IHbIE — TIEPBbIE Ha3eMHbIE TTO3BOHOYHBIC, COXPAHUBIINE 3HAYH-
TENbHBIE CBSI3U C BOAHOMW cpenoi. [IpencraButenu kimacca 3eMHOBOJIHBIX pacii-
peleneHsl o0 TEPPUTOpUN ApMEHUHN HEPaBHOMEPHO, OJJTHAKO OOHMTAIOT MPaKTHU-
YEeCKHU BO Bcex Onoronax Apmenud [3, 4].

[IpencraButenu orpsina 6ecXBOCTHIX aM(PUOHIA SBIIAIOTCS BaXKHBIMUA KOM-
MOHEHTaMH Ha3€MHBIX U BOAHBIX OMO1eH030B. OHU BBINONHAIOT POJIb BaXKHOTO
3BEHA B IIUPKYJISIUU TeIbMHHTOB, B T.4. TATOTEHHBIX (OPM, KOTOPHIC B HMaru-
HAJILHOU (ITOJIOBO3PEJION) CTa K Napa3UTHPYIOT Y JTUKUX, IOMAIIHUX, C/X K-
BOTHBIX W 4eJioBeKa [6].
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Ha rteppuropun ApmeHun oOHTaoT 6 BHIOB OTpsga OecXBOCTHIX aMmpuOunit
(Anura Fischer-Waldheim, 1813): Pelophylax ridibundus Pallas, 1771 — msrymka
o3epHast, Rana macrocnemis Boulenger, 1885 — msarymka mamoasuarckas, Hyla arborea
Linnaeus, 1758 — xBakma o6sikHOBeHHas, H. savignyi Audouin, 1827 — xsaxiua
Mmanoasuarckas, Pelobates syriacus Boettger, 1889 — uecHounuria cupwmiickas, Bufo
viridis Laurenti, 1768 — »xaba 3enenas [3, 4].

B nurepatype HMEIOTCS CBEAEHUS O HEKOTOPBIX BHIAX TeIbMHHTOB, 3ape-
THCTPUPOBAHHBIX Y OecXBOCTHIX ampubduii [1, 2, 6]. V 03epHOH JATymIKy OJIU3 CTaHIMN
Kamapiy u Aiipym (1o c6opam 17-oii Coro3HOU TebMHUTONIOIHYECKON HKCIICANIIN) 00-
HapyxeHa Tpematozaa Cephalogonimus europeus Blaizot, 1910 [1]. B 2000-2004 rr. y 6-
TH BUOB 0ECXBOCTBHIX aM(MOMI M3 €CTECTBEHHBIX M MCKYCCTBEHHBIX BOJOEMOB Apa-
paTckoit paBHHHEL, OacceifHa 03. CeBaH, Map30B ApararnotHu U Baifon /[30p BeIsIBICHO
12 BumoB rempMuHTOB [8]. HecMoTps Ha mpokoe pacupocTpaHeHHe OECXBOCTHIX 3€M-
HOBOJHBIX B APMEHHH, B HEKOTOPBIX PETHOHAX MX TeIbMUHTO(ayHa HE U3yUCHA.

Hcxonst n3 BBIIIECKa3aHHOTO, MCCIIEIOBAHNE TEIBMUHTO(AYHBI OECXBOCTBIX aM-
¢$ubMii ABIIAETCS aKTyaTbHBIM M NPEACTABISIET HAYYHBIH M NPAaKTHYECKUH HHTEPEC.

Lenpto paboThl SBISIOCH U3YYEHHE BHUAOBOTO COCTaBa TeIbMHUHTO(MAyHBI Oecx-
BocThIX am(pubOuii TaBymickoii o0nacTu ApMeHHH.

Mamepuanvl u memoobl. MatepraiaoM UCCIEIOBAaHHUH MOCITYXHIH COOCTBEHHBIE COOPEI
TeJIEMUHTOB 0eCXBOCTHIX aM(puOuii n3 o3epa ['omr, pex ArcreB u ['eTHK W Ha3eMHBIX OHOTOIOB B
okpecTHOCTsX cel ['omasank, Arapuus n Texyt TaBymickoii obnactn Apmennu. B 2014 r. 6pu10
OTJIOBJICHO U 00cies0oBaHo 36 MoJI0BO3peENbIX 0c00eii GecxBoCThIX ampubuii 4-x BHIOB: 18 0co-
6eit P. ridibundus, 7 ocoGeii. R. macrocnemis, 5 ocob6eit H. arborea u 6 oco6eii B. viridis. Bu-
JOBYIO MPHUHAUIEKHOCTh 0ECXBOCTHIX aMpuOuii ompenensim mo OnpenenuTento 3eMHOBOIHBIX
Apmennn [3]. MccnenoBanus 0ecxXBOCTBIX aM(pUOUIT MPOBOAMIM METOJOM IOJIHBIX TeIbMHHTO-
JIOTHYECKHX BCKPBITHIL [7].

C60p 1 KaMepalIbHYI0 00pabOTKY T'eIEBMHHTOJIOTMYECKOr0 MaTepHana MpoBOIMIH IO 00-
LIENPUHATON MeToauke [5]. BuIoByro IMarHOCTUKY TeJIbMHUHTOB MIPOBOAWIM 10 OmpenesnuTernto
rensMUHTOB ambubuit payast CCCP [6].

Pezynomamut u oocyncoenue. VI3 nccnenoBaHbIX 36 ocobeil OECXBOCTHIX 3eM-
HOBOJHBIX y 32 ocobeit (89 %) oOHapyeHBI TeJIbMUHTBI, OTHOCSINNECS K TPEM KJlac-
cam: Trematoda, Cestoda, Nematoda (ta6.1. 1).

Tadanua 1. KonndecTBo HcceI0BaHHBIX U 3apaKEHHBIX OECXBOCTBIX
am¢uduit 1 0OHapy>KEHHBIX TeIIBMHHTOB I10 KJIacCaM

Komn-Bo Kon-Bo Trematoda, | Cestoda, Nematoda,

Xo3s1H HCCIL. 3apax. 9K3. 9K3. 9K3. 21,
KHUB., KHUB., %
0cobu 0cobu

Pelophylax
ridibundus 18 16 94 - 25 89
Rana

PJL macro- 7 5 27 - 72
cnemis
Hyla 5 5 13 8 9 100
arborea
Bufo 6 6 3 - 42 100
viridis

Bceero 36 ocobeii | 32 ocobu 137 5K3. 8 9K3. 76 9K3.
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W3 Ttabm. 1 BHAHO, YTO KOJMYECTBO HMHBA3UPOBAHHBIX O3EPHBIX JIATYIIEK
P. Ridibundus cocrasnsiet 16 ocobeii (89 %). YV Hux o6HapyxeHo 119 3K3. reIbMUHTOB,
B T.4. 94 5K3. TpemaTtox W 25 9k3. HemaTtoxA. M3 7 ocobell Manoa3MaTCKUX JISATYIIEK
(R. macrocnemis) uuBasupoBaHo 5 ocobeii (72 %). Y HHX BBISABICHO 27 3K3. TPEMATOI.
U3 5 ocobeit obbikHOBeHHBIX KBaki (H. arborea) Bce Gbutd MHBa3sUpOBaHBL Y HHX
oOHapyxeHO 30 9K3. reJbMUHTOB, U3 KOMX 13 9K3. Tpemaron, 8 9K3. mectod U 9 9K3.
Hemaroj. Bee 6 ocobeit 3enenbix xab (B. viridis) taxke Obutn 3apakeHsl. Y HHUX ObLIO
0oOHapykeHO 45 3K3. TeIbMHUHTOB: 3 9K3. TpeMaTo ] 1 42 3K3. HEeMaToI.

VY b6ecxBocThIX ampubuit o0HapyxkeHo 11 BHIOB reIbMHHTOB — 6 BHIIOB TpeMa-
Tox, 1 BUO mecton u 4 Bua HeMaToX. | eIbMUHTBI OOHAPY)KEHBI B JICTKHX, KUIICYHHKE,
KJ10ake. boJblie Bcero rembMUHTOB 0OHAPYKEHO B KUIICUHHKE (TabI1. 2).

Tadawnuna 2. Bunooii coctas, rocTaabHOE pacrpeeiieHue U
JIOKaJIn3anusa OGH&py}K@HHLIX BHJIOB I'CJIBMHUHTOB

Bup rensmunTa XozsiuH Jlokanmzanus
TeJILMUHTA
Trematoda

Cephalogonimus retusus Pelophylax KHUILECYHHK
ridibundus

Dolichosaccus rastellus P. ridibundus KHUIICYHHUK

Pneumonoeces variegatus (Rud., 1819) | P. ridibundus nezkue

Sonsinotrema P. ridibundus KHIICYHUK

Compactus (Strom, 1940) Bufo viridis

Diplodiscus subclavatus (Pallas, 1760 Rana KHIEYHHK
macrocnemis KJI0aKa

Haplometra

brevicaeca Timon David, 1962 R. macrocnemis JIeTKHe

Cestoda
Nematotaenia dispar (Goeze, 1782) Hyla arborea KHIICYHUK
Nematoda

Aplectana acuminata Schrank, 1788 P. ridibundus KUILEYHUK
H. arborea,
Bufo viridis

Neyraplectana schneideri (Travassos, P. ridibundus KHIICYHUK

1931)

Rhabdias bufonis (Schrank, 1788) B. viridis JerKue

Stiles et Hassall, 1905

Cosmocerca sp. B. viridis KUIICYHUK

Kak BuzmHO U3 TabII. 2, y 03epHOM JIATYIIKA OOHAPYXEHO 6 BUIOB TeIbMUHTOB: 4
Buna tpemarton — Cephalogonimus retusus Dujardin, 1845, Dolichosaccus rastellus
(Olsson, 1876), Pneumonoeces variegatus (Rudolphi, 1819), Sonsinotrema com-
pactus (Strom, 1940) u 2 Bunma uemarox (Aplectana acuminata Schrank, 1788 u Ney-
raplectana schneideri (Travassos, 1931).

VY Mmanoasuarckoi JArymkd BeisBieHOo 2 Buaa tpemaron (Diplodiscus subcla-
vatus (Pallas, 1760) u Haplometra brevicaeca Timon-David, 1962. ¥ 0GbIKHOBEHHOM
KBakmK oOHapy:keHsl 1 Buja mectoasl — Nematotaenia dispar (Goeze, 1782) u 1 Bun
HemaTobl — A. acuminata. ¥ semenoii sxabs1 06HApYXKEHO 4 BHAa TeIBMUHTOB: | BHI
Tpemaromsl (S. compactus) m 3 Buma Hemartox (A. acuminata, Rhabdias bufonis
(Schrank, 1788) Stiles et Hassall, 1905 u Cosmocerca sp.). CooTHOIIEHHE TAKCOHOMH-
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YeCKMX TPYII TeJbMUHTOB coctamiseT: Trematoda — 54,5 %, Cestoda— 9,0 %, Ne-
matoda — 36, 4 %.

Takum 00pa3oM, B pe3ysbTaTe HCCIIEI0BaHUI OECXBOCTHIX aM(pHOHiA BOJOEMOB U
Ha3eMHBIX OuorornoB TaBymickoii obGmactu Obu10 0OHapykeHO 11 BHIOB Te€NbMHUHTOB,
OTHOCSAIIUXCS K TPEM TAKCOHOMHYECKHM I'pyIMIiaM — 6 BHIOB TpeMaTox, 1 BUI LeCTo 1
4 Buga Hemaron. ['eMbMUHTHI OOHApY)XEHBI B JIETKUX, KHUIICYHUKE, KiI0ake amMpuOunii.
HccrenoBanus mMoKa3aiii BRICOKYIO MHBa3HPOBAaHHOCTh aM(nOwii renpMuaTaMu — 89 %.

JUTEPATYPA

1 Juunux FO.A. K naxoxnenuto Ha Kaskasze Cephalogonimus europaeus Blaizot, 1910. Tpyast
CeBanckoit o3epHoii cranimu. 4, Bei. 1-2, ¢. 133-138, 1932.

2 Juunux FO.A. Marepuansl K MO3HaHUIO (ayHbl TApa3UTHUECKUX YepBeil mpecHbIx Bog Kas-
ka3za. Pabotsr KaBk. ruapobuonornueckoii cranuuu. 30, Boim. 1-3, c¢. 87-90, 1930.

3 Eeuasapsan O.M. Bunosas nuddepennmanns ampuonii, pacripocTpaHEHHBIX Ha TEPPUTOPHU
Apmennn. Onpenenurenb 3eMHOBOIHBIX, PAacIpOCTpaHEHHBIX B ApMeHnu. M3Bectus arpap-
HoH HaykH. Paznen “Arporomus u arposkosorus”. 5, Bbi. 2, Tommucn, c. 29-36, 2007.

4 Feuasapsn O.M. ®ayHa M 5KONOTHS 36 MHOBOJHBIX ApMeHHH. ABTOped. JHCC. TOKT. OHOJI. HayK,
Epesan, 44 c., 2008. Hsawxkun B. M., Konmpumasuutoc B. M., Haszaposa H.C. Metonsl cbopa u
M3Yy4YeHUs TeJIbMUHTOB Ha3eMHBIX NTO3BOHOYHBIX MiIeKonHuTatommx. M., Hayka, 123 c., 1971.

5  Pwiowcuxos K.M., Ulapnuno B.11., [Ilesuenxo H.H. I'ensmunTel ampuodmii payast CCCP. M.,
Hayxa, 279 c.,1980.

6  Ckpabun K.J. Metoq NOJHBIX T'eIbMHHTOJIOTMYECKHX BCKPBITHUH MO3BOHOYHBIX, BKJIIOYAs
yenmoBeka. M., U3a-so MI'Y, 45 c., 1928.

7  Yybapsn ®@.A., Ocanecan P.JL, Ilempocsn P.A., Hukococan M.A. Matepuaibl K U3y4CHUIO
reJbMHHTO(ayHbI OecXxBocThIX ampuouii Apmenun. CoopHrK MartepranoB HayqHOH KOH(e-
PCHIMU MO 300JI0THH 0ecro3BoHOYHbBIX, mocB. 100-netuio C.M. S61okoBa-Xu3opsna, 6-8
cents0ps 2004 r. Epesan, c. 160-161, 2004.

Hocmynuna 12.04.2023

115



Lwjwunwbh SGhuneeynibltph Uqquyht Uywnbdhw Cwjwunmwih Yehuvwpwliwwbh <winbu
HauuoHaAbHan Akaaemus Hayk ApmeHuu BuoAaoruueckul XypHaAa ApmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

» Onpdwmunuwilywl b inbuwlyuwl hnnywdlbn« Ixcnepumenmanshole u meopemuiecKue cmamopu®
*Experimental and theoretical articlese

Rwjwuwnwlh YEuuwp. hwunku, 2-3 (75), 2023
DOI: 10.54503/0366-5119-2023.75.2-3-116

OrQULUIULLUShL MULULSUL3NIRENh by USh kRULK2h

U2163NHESNILE UUPSNDhLh PAFBUGLNIY ULLAUSULLERh

UNFSUYUUL YhLUURYUSH B4 REMRh 36S HPULS OSUrUUL
(6Lh)4ru

U.&. Uhr2n3uuv

Cnuphh inbfulingnghwlwl hwdwuwnwl
gjasmin2009@mail.ru

Innyuwénud Ubpyuwywgywsd £ UR Wuybpwuh 2ppwlp  hEnmwlnwnwiht pwgqgwluwywagniu
hnnGpnud, wugnnh wwjdwuutpnud wakgqwsd Ywpunndhih nwowntbpnid opgwlwhwlpwjhlu ww-
pwpunwluinetph bW wéh fupwuhsh Yyhpwndwl wagnbgnipjwdp ywpnndhh pnyubpnd uulnw-
nwnpnpbnph NPK ynuinwydwl nhlwdhyuyh b pGpph htwn npwlg ownwndwl (61h) pwuwynie)nLu-
utnh JGpwpbnjw] juwnwpdwé hGunwgnuniejniuutnh wpnyniuputpp: Pwgwhwjnyt) £, np up-
nndhih pnyubpp hugwytu Ynynuwywidwl ne Swnydwl, wjuwbtu £ (phy hwuntbwgdwu thneb-
npnud ulunwwnwnptphg wnwyb) 2wwn Yninnwynd BU Ywihned, wjunthGnle wgnun,www $nudnn:

Opqwuwhwlpwiht wwpwpunwuniebph b wéh fupwUhgsh wanbgniejwdp pnijubpnid
wyGlwunwd £ huswbu ulunwwnwnpptph Yyninwydwl hunBUuhynieiniup, wjuwbu £ pGpph hGwn
(Wwiwpubn, thptp) npwug Gih pwuwyp: RGpph hGwn ulUnwwnwpptGph Gih pwlwyp Wwjdwlw-
ynpdwé £ hhduwywunid ppph pwuwyhg, ywpwpuwujniptnh swthwpwluwyutphg W hnnh tun-
LUwynrejwl wunhdwUhg:

Ulywh ywpwpuwujniptph wmbuwyhg Ywpunndhih pnyubpp 100 gbunutp upunndhih
ptpp dLwynpbint hwdwp, wugpnh wwjdwulbpnid ognnwagnpénwd GU 34,6-36,3 Yg wgnun, 11,5-
15,6 Yg dnudnp U 43,8-56,0 Yg Ywihntd:

Swlpuyhl wwnpwnunwlyniebn — onqulnuppu— YELuwhbnnily —
ywynnubinwunwnnbn —nhbwdplyw — &

B cratbe npeacTaBieHsl pe3ysbTaThl HCCIAEIOBAHUM JUHAMUKHM HAKOIIJICHUS 3JIEMEHTOB IH-
tanusi NPK B pactenunsix kaprodess moj BIMsSHEEM NPUMEHEHHsT OPraHO-MHHEPaIbHBIX YA0OpeHuit
M CTUMYJSITOPOB pOCTa Ha MOJIIX KapTodes, BHIPAIMBAEMOr0 B 3aCyIUIMBBIX YCIOBHSX Ha MOC-
JenecHbIX OypbIX mMouBax AckepaHckoro paifoHa Pecrmybmuku Aprax ¥ CyMMBl MX BBIHOC C
ypoxkaeM. BEIsIBIEHO, 9TO pacTeHHs! KapTo(elss HaKaIUTMBAIOT OOJNBINYIO YacTh MUTATENBHBIX dJIe-
MEHTOB B (ha3e OyTOHM3aIMs M IBETEHHs, a TAKKe IOJHOM CHENOCTH, HaKaluIMBas Kalui, 3aTeM
a3oT, a MoToM (ocdop.

Tlon BmsHMEM OpraHMYECKUX YTXOOPEHUH M CTUMYJSTOPOB POCTA YBEIWYMBAeTCS KaK WH-
TEHCHBHOCTb HAKOIUJICHUs] 3JIEMEHTOB IMTaHUSA B PACTEHUSX, TaK U KOJMYECTBO MX INEpexoja B
ypoxaii (ki1yOHH, pocTkH). KommuecTBo 37€MEHTOB MUTAHUA C YPOXKAaeM 3aBHCUT B OCHOBHOM OT
KOJIMYECTBA ypOXKasi, KOJMIECTBA YIOOPCHUI U CTEIICHH BIKHOCTH MTOYBBIL.

HezaBucumo oT Buzma ynoOpeHuii kapTodesbHble pacTeHus Ha nonydeHue 100 neHTHepoB
ypoxasi kapTodens B YCIOBHIX 3aCyXH pacxomyroT 34,6-36,3 xr azora, 11,5-15,6 kr docdopa u
43,8-56,0 kr Kanus.
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Munepanvrvie yOoOpeHus — OpeaHOMUKC — OUOHCUOKOCHb — MAKPOITIEMEHMbL —
OUHAMUKA — 8BIHOC

The article presents the results of the research conducted on the dynamics of NPK
accumulation of nutrients in potato plants under the influence of organo-mineral fertilizers and
growth promoter application in the post-forest brown soils of the Askeran region of the Republic of
Artsakh, in the potato fields grown in arid conditions and the amounts of their output with the crop.
It was revealed that potato plants most of all nutrients accumulate potassium, then nitrogen, and then
phosphorus in the stage of cocooning and flowering, as well as full maturity.

Under the influence of organic fertilizers and growth promoters, both the intensity of
accumulation of nutrients in plants and the quantity of their output with the crop (tubers, plants)
increases. The output of nutrients with the harvest depends mainly on the amount of the crop, the
amount of fertilizers and the degree of soil moisture.

Regardless of the type of fertilizers, potato plants use 34.6-36.3 kg of nitrogen, 11.5-15.6 kg
of phosphorus and 43.8-56.0 kg of potassium to produce 100 centners of potato yield under arid
conditions.

Mineral fertilizers — organomix — bio-liquid — macronutrients — dynamics — output

Lbwpunndhp, gjntnunbnbuwywl Jjpeu Jwlwpngubph  hwdGdwnnipjwdp,
wybh qqwynitt £ hwupwjhu ubunwuwnwnpptph Uywwndwdp L wybh 2w £ yGpguncd
hnnhg: Cunntujwé £ hwpyby, np enndh Epypwagnpénipjwl wwjdwlubpnd wekgwé
Jwpundhih pnyubpp, jnipwpwlginep 100g wwiwph pGpph W npwl hwdwwwwnwu-
fjuwunn 80g thpGph htwn hnnhg ytpgunid Gu 40-70 Yg wqgnw, 14-20 Yg $nudbnpwlywl
prenL, 60-90 Yg Ywihnwd, 20-40 Ygq 66nLdp, 10-25 Yg dJwaglbghnid b 20-50 Yg Ywihnid:
UhohUu hwyny ullUnwuwwnpnptph Gp updwd pwluwyh pbpph hGn Ywagdnud £ 62 Yyg
wqnu, 20 Yg dnudpnp L 80 Yg Ywihned [3, 7-9]:

Ywnpundhh hwlpwjhlu ullnwnniejwl wpngbup 2wpnibwyynd £ qgpbeb
Uhusle yGgbGunwghwih dGngp, pnyubpp hnnhg wnwytb) hunBuuhy BU ubUnwwnwnpptn
JGpgunwd swnynwdhg htwnn Gpp thpGpp pnent wék], GU W pnyup ywiwpubp £ JG-
swgunud: Mwjwpwyniinwydwl dwdwuwly pnyuh JG9 UGppwihwugnn ullnwwnwppb-
np hhduwwunwd dwhuuynid BU ywiwpubph JGdwgdwl ypw: Wn dwdwluwy ogunw-
gnpéynid GU bwl thpEpned Ynenwyywé hwupwjhu ubunwwwnntpp [2, 9]:

Cuwn Jwpnndpiwihu nunbunipjul hwdwdhnietUwwl ghnwhGnwagnunw-
ywu hUunhwnnuinh wnyjwiutph, bwpuyphtu LUIU-h Gdpnwywlywl Jwuh Jdhghu gnwnnc
wwjdwulbpnud pwywé Yupundhih pnyubph Ynndhg Ynynuwlywdwl thnigned jni-
pwgdbl BU wgnunh wwhwugh 40 %- p, $nudnphup’ 50 %-p, Ywihnidhup 60%-p: Grb
yuwnpundpip vhuge ynynuwywinidp jnipwignpt) £ pwjwlwlwgwih Ywihnd, wwyw Upw
hGnwagw wwlwup pEpph ypw Ewlywu wagnbgnipiniu sh pnnunud: 2w pwgwwnpynid £
Upwuny, nn thpGph dEpwgdwl dwdwlwly npwugnd Gnwé Yuihnudp inGnwwnpdynud £
nGwh wwiwnlbpp® |pwglting wyn ulunwwwpph wwhwep [3, 5]:

UJELU tnwph U3-jwl tnwpwépnd webgynn Ywpwnndhth inuywnpyutpned, hnn £
dingynud qquih pwlwynipjwdp hwupwjhu b opqwlwlwl wwpwpuwljnietbp, w-
nwuduwyh hGwnwppppniejntt £ UGpYwjwgunud, rE pnyubpp hpGug wéh nu qup-
qwguwl thniGpnid huswhuh wwhwlp B UEpYwjwgunid hwupwjhu ubbnwwnwnpptnh
Lywwndwdp b wnhwuwpwy np gwihny GU oguwgnpénd wyn wwpwpunwlujniptpp:
Gnlwpwn® opguwlwhwlpw)hu ywpwpunwuinietph W wéh upwluhsh wanbgniejwdp
pnijubnp wbdh nL qupgwgdwu pupwgpnid ulunwwnwpptph Yiwudwl nhuwdhywih W
pGpph hGwn npwlg onwpdwl pwluwyutph hw)dwnnudp swihwqwlug Ywpunp £ L
wjdubwywl, ntuh lmbuwywl W gnpSUwlywl J6& Lpwlwynipintl tnwpwséwpswuntd,
wnpdtpwynp wjn Jwlwpniuh uulnwneniejwl wnwUduwhwnyniejntbubpp ywnpgbint
L ghnwywunptu hhduwynpywéd wwpwpunwgdwl hwdwlwpg dowybint hwdwn:
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Unip U dEpnn: NiuntdUwuhpnipinilubpp Yuwunwnydb) b 2021-2022 ppe. Upgwhuh Iwl-
pwwbwnniejwl Wuybpwuh 2ppwth hquljwl  hwdwjupnid: Ywwnwihu thnpdbpp Yuunwnyby Gu
hEnwunwnwjht 2wqwbwywagnyu hnnGpnud, npnup punipwgpwywu GU 2ppwuh hwdwnp Lwl
wju wnnidny, np Jwpwnndhih gwupwnwnwoéniejntbutnh gGpwyphn Jwup (86,2 %) dpwyunid £
wjn hnnwwunhwntd:

®npéwnwywnh hnntph Jhpwywjph ntwyghwt' pH-p nwwmwuynd £ 6,9-7,1-h uwhdwu-
utnpnid, hnudntuh wwpniuwynee)niup Ywgund £ 3,3-3,4 %, hGwn hhnpnihgynn wgnwnnyd (N 3,4-
3,6 Ug) eny) 6U wywhnyywé, pwndnt $nudnpny’ vhewy (P20s-p 5,1-5,3 Uqg ), thnhuwlwlwjhu
Ywihnuung jwy* ( K20-U 100g hnnntd * 34,0-36 Uqg) [1,11,12]:

Qwownwihu  thnpdtpp npybp Gl bnbg Upyunnniejwdp, jnipupwUgnip  wwpptnwyh
Jténieniup Ypyunnnipjwu Ut Ywqub| £ 20 J° hGnlyw| tnwppGpwyutpny.

1. unnighg (wnwug Wwnpwnuwgdwl),

2. opgwlunuhpu 8 n/hw Jhwujwg, gwlpwyhg,

3. onqwunuhpu 10 wn/hw Jhwudwaq, gwupwyhg,

4. opqwunuhpu 5 n/hw (gulpwyhg)+N3oPaoKs@wlpwlhg) + N3 uunigdwdp,

5. opgqwunuhpu 5 n/hw gwupwyhg+opgwundhpu 3 in/hw (uunigdwdp)+yEUuwhtnny
14/hw (uunigntu),

6. YGuuwhbnniy 14 /hw wnuywujnipp ppeGind + opgwundhpu 5wn/hw (gwlpwyhg) +
onqwunuhpu 3 w/hw (uuntgntd),

7. NgoPgngo (gLUUQLUuhg) +N 40 (UUnLgnLLI):

Nruntduwuhpnientutpp ywwmwnydtbp GU upunndhih bdwwiw unpnh yepwpetpjwi, nph
nuydwl Unpdwl Ywaqut) £ 2021p.-hu 32,4 g/hw, huy 2020p-hU* 33,0 g/hw, hGnwaqw Jwyneu-
utph W pEppwhwdwph wphuwwnwuplbnt hpwlwlwgyt] U lwpwéwngwuncd punniujwd wg-
pnwunuutph hwdwaéwju:

Awpwnuwhu thnpétpnd niuntdbwuhnyt) £ uwl opqwluwhwlpwihU ywpwpuwUjniebph W
wodh upwlhsh wanbgnieniup, puin jupwnndhih wédwl ne qupgugdwl thniph (Ynynbwyw-
Ined, swnyned, |ppy hwunctuwgnid) Gpyne Ypyunnniejniutphg ybpgyby G pnyutiph vhehu bunep-
utp, |\phy hwuntuwgdwu thnend® wwwputp W thpkp, bW npwugnid npn2ygtp ubunwunwppGph wyw-
pnibwynie)nibubpp W hwdwnyytbp bwl pepph hGwn onwpywé ulunwnwnpbph pwlwyneenilp:

3nntGph W pnyubph (wpnpwwnnp wuwihqubpp Ywunwpytb) U Upgwhuh ghnwywu yEun-
npnunid, hwdpunhwunip JGennutpny, npnup pGpdwd Gu R.U. Swgnnhuh fudpwagpnipjwdp hpw-
nwpwywsé wagnpnphuvhwih wluwlhqubph JGennwywlu dGnUwnpynid [10], ulUnwwwpptph Gp
hwqwnyytb] £ unwgywé pbpph (Wwiwpubp, thpbp) b Gnwé ulunwwnwppbph wwpnibwynt-
rjwlU W pEpph pwUwyh Yndwjntintpwihu hwpgwndwdp:

Upmymiplibp U piliuplyned: Swjwuinwuh Iwlpwwbwnniejwl nmwpptp hnnw-
Ythdwjwywl wwjdwuubpnd jwunwpywd pwgdwdjw nuncduwuhpnipynilUbpp gnyg
GU wndE, np wpwnndhih ywiwputpnd 1,3-2,5 wuqwd wybh 2wwn gnp Ujnebp Gu
Yntnwyyned, pwl thpGpnud: Gt hwdh wnubUp, np wwiwputph pbppp 3-4 wuqwJ
wybh 2wwn E pwU thptphup, hGnbwpwn wGwp E Gagpuywguty, np ¢np Uynietph Yne-
nwynedp hhduwywunwd intGnh E ntuGuncd ywpunndhh wwiwpubpnud [3, 4, 6, 9,11]:

Rwpgh ywplnpniejnilubphg GluGind, wnweht wuqwd Upgwfuh Iwlpwuwb-
nntpjntund 2021-2022 pwywultphtu JtGp ynndhg Ywwwnpyb, U nrunidUwuhpne-
pintlutnp’® wwngbint opqwluwhwlpwiht ywpwpunwujnietnh L wéh jupwuhsh hwut-
dwunwlwl wagntgniejnitup wpunndhih pnyubpnud ubunwunwpptph yninwydwu np-
UwJhywjh W pGpph hGwn npwug Gih ypw, vplunyl dwdwuwly pwgwhwjnbint wugpnh
wWuwjdwllutpnd wakgyws yupnndhih ywhwugp ulunwnnipjwl LWywwndwdp:

NruncdUwuhpniejniUuGpp gnyg U nyGp, np ulunwunwppBph Ynunwydwu wypn-
gbup yGgbwnwghwih pupwgpnid, pun pnijutbph wddwu b qupqwugdwu thnetph wugb|
E wlhwywuwpwgwith  (wn. 1) WQuwbu Gpt wnwlug wwpwpunwgdwl pniubpp
ynynuwlwdwu thnynd JtGYy Jhwynp onwgnp quugwédnid Ynunwlybp Gu 2,65 %
wanw, 1,00 % dnudnp L 3,80 % Ywihnd L dwnydwl thnind hwdwwywwnwu-
fwlwpwn® 3,72; 1,14 W 4,30 %, www [phy hwuntbwgdwl thnepnd wgnunh, $nudpnph
L Ywihnwh wwpniuwyniejntp Yuqut) £ hwdwwwunwupwlwpwn wwiwpubpned®
2,32; 0,60 b 2,90 % W thpkpnud® 0,62; 0,49 W 1,48 %:
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UhwdwJdwuwy wwpqytb| £, np opguwlwhwUpwjht ywpwpunwljniptnp wnwl-
6hU-wnwUdhu U npwlg hwdwndbp swihwpwuwlubpp, huswybu Lwl YEUuwhGnnLy
unwgwd wnwnppGpwyubpnud wgnnh wwpnibwyniejntup Ynynuwwidwl thnened,
wjn wyblwgnudp Ywaqut) £ 0,33-0,76 %, huy phy hwunitbwgdwl thnynd wwjwp-
utGpnud® 0,14-0,38 %, thpGpnud® 0,16-0,34 %: dnudnph Yninnwlydwl wnwnppbpnip)nil-
utpp Updwéd wnwppbpwyubpnud unnighsh hwdGdwwn phg £ Gnbl, Yynynuwlwdwu
thnind® 0,12-0,22 %, éwnydwu thnynd wyn tnwppbpnieintlp ywaqutbp £ punwdtBup
0,08-0,20 %:

Ywpuindhih pnyubpp Ynynuwywdwlu b dwnydwu thnytpnd wdGuhg pwn
yntinwyby U Jwihnd ubUunwwnwnppp: Lpw pwuwyp vhwynp onwshn quugywéniy yn-
Ynuwywdwu b dwnydwu thniGpnud wnwug ywpwpunwgdwl nwppbpwynid hwdw-
Wwwnwupwlwpwn uwqut, £ 3,80 W 4,30 %, huy wwpwpunwgdwl nwppGpwyutpnd
hwdwwywwnwupuwlwpwn 4,0-4,48 % W 4,90-5,18 %:

Unyniuwy 1. OpgqwlwhwUpw)ht wwpwpunwljniebph W wéh lupwuhgh
wqntgniejntup yupwnndhih pnyubpnid ulunwunwppbph Ynenwydwu
nhuwuhywjh dnw (2021-2022e Uhghl ingjwiltin)

Ullnwwnwpptiph wywpniuwynipiniup onwignp quiugywoéntd, %
tnhy hwuntbwgnid
h/h SwppEpwlyutpp ynynuwywyinwd Swnynwy wwiwnputp opkp

N P:0s | K:0 N P:0s | KO N P,0s | K:0 N P:Os | KO

1 | Unnighg (wnwlig 265 (1,00 [ 380 (372 (114 [430 (232 [ 060 [ 290 [ 062 | 049 | 148
wwnwpuwgdwl)
2 | Opgwunuhpu 8u/hw 298 (112 [ 4,00 405 [ 122 [ 490 (294 [ 045 | 290 | 1,02 | 048 | 2,20

Jhwuywgq,gwlpwyhg
3 | Opgqwunuppu 10w/hw vhwuywg, | 3,00 [ 1,15 [ 420 [ 420 [ 1,28 [ 500 (289 | 049 | 360 | 109 | 084 | 2,80
gulpuwlyhg
4 | Opqwunuhpu Sn(gwupwyhg ) 316 | 1,20 | 426 | 415 | 129 | 500 (298 (098 (370 1,10 | 090 | 276
N21oPao Kao(@wupwlhg)+) Nao
ulnigdwdp

5 | Opgwunuhpu Swn/hw gwupwyhg+ | 3,10 | 1,20 | 430 | 421 | 130 | 510 | 294 | 100 | 368 | 1,15 | 0,89 | 2,84
opgwunuhpu 3n/hw (uunigdwup-
+YGLuwhG-nniy 14/hw (uunignid)
6 | YsUuwhbnniy14)/hw nuywuynipep | 320 | 1,22 | 440 | 430 | 1,34 | 518 | 3,0 112 (390 (113 | 092 | 279
rngbnY+opgqwunuhpu Sn/hw
(gwlpwyhg)+onpgwunuhpu 3un/hw
(ubnigniu)

7 | NaoPaoKao (Quiupwiyhg)+ N 40 315 | 1,19 [ 448 (448 (130 (525 [ 290 | 092 | 384 | 098 | 0,98 | 289
(uunignty)

un. 1-h wnyjwiutphg Gpunwd E, np Get yYnynuwywdwu thnegned Yupwnndhih
pnyutp JtGe ulUnwwwnptph hwpwpGpwygneeintup (N, P,0Os, K,O0) wnwlg wnwug
wwpwpunwgdwl nwppbpwynud uaqdt £ 1: 0,38: 1,43, opngwunuhpu Jhwudjwq unw-
gwé wnwppbpwynwd Ywadt, £ 1; 0,37; 1,34, opgwundhpu Yninnpwlwihu Yhpwndwu b
waéh hupwUhsh ulungdwl wnwppbpwynd*1: 0,38: 1,38, www Jhwju hwupwjhu ww-
pwpunwujnietph  hwdwnpdtp  swhwpwuwyubph  yhpwndwl  wnwppbpwynd  ullnw-
wnwpnbph hwpwptGpwygnieniup Ywqut, £ 1; 0,38; 1,42: Ywpnndhh wadwlu n quip-
gwgUwl hwenpn thnih dwdwuwy ulUnwunwppGph Yninwydwl gnpépupwgp wybih
huntGuupy E pupwgb, W Swnyuwlu thnynwd Unphg pnyubpp wybh 2w Ywihnod Gu
yrwutbl, pwl wagnun jwd $nudnnp (wn. 2):
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Unyntuwy 2. Opqulwhwlpwjht wwpwpunwljniebph W wéh lupwuhgh wgnbgnie)ntup
ywnpundhrh pGpph hGn ubunwunwpptph onwndwl Yypw
/2021-2022ppR. UhghU inyjwutp/

Ulinwuwwpptiph bip, Yg/hw Ullnwwwpptinh 100g wwiwnltiph
punhwlnip bip, g/hw Abwynpuwl hwdwp
wuhpwdbn
bpp. Ug

hih Swnpbnwltnp Ngupliby ontn

v

P0:
KO0

N

= | Ywpuindhih uhghl ptingp.
ol S| ghw
b
n
P:0s

©

onbph Uhght pbpgp. g/hw

Uunnighg (wnwug 2,5 | 62,0£1,5 | 339 8.8 424 38 30 216 | 377 1.8 | 640 258 | 81 438

Wy
Onguwunuhpu 8wn/huw 150,0£2,4 | 86.9 222 | 857 153 [ 1,7 [ 435 | 1022 339 | 1892 346 | 115 | 438
Tl

Opquwunuhpu 10u/hw 305.6+6,0 | 183.0+3,0 | 911 299 [ 1100 197 [152 [507 [ 1080 [451 [ 1607 |[353 | 148 | 526
Jhwlywg, gwlpwlyhg

Opgquunuhpu 5t 303.544,5 | 179,041.9 | 904 297 | 1223 197 [161 [ 494 | 1101 458 [161,7 | 363 [ 151
(gwlpwiyhg ) NuoPs
Kio(gulpwlihg)+) Nao
ulntguu

5 | Onquunuhpu 5 w/hw 3135455 | 1040828 | 922 314 [ 1154 169 [ 137 [437 | 1091 451 | 1591 348 [ 144 | 508
gwlpwlhg+opgwunuhpu
3 w/hw (ulniguuwup) +
YtUuwhbnney 14 /hw
(ubnignd)

6 | “bLuwhbnniyidyhw 357.046.6 | 1700434 | 107.1 [ 40.0 | 1392 192 [ 156 [ 474 [ 1263 [556 [ 1866 |[354 [156
nblywlynipp pngtiny+
onquilinuhpu Su/hw
(gulpwlyhg)+ opquilin-
uhpu 3uvhw (ulinigniy)
7 | NaoPeoKeo (Qulpwlihg)* | 292.5+5.7 | 178.0+4,0 | 84,8 269 | 1123 164 [ 174 [ 514 [ 1012 [443 [ 1637 |[346 | 152 | 560
N 5 (uUnignd)

FN IR ST

5

OpqwuwhwUpwihlu ywpwpwmwujnietph W wdh jupwuhsh wanbgnipjwdp pbp-
ph hGwn nmwnynn ubunwwnwnpptph hw2dwnyp gniyg £ ndb, np wwpwpunwgywd nwn-
pEpwyutnpnud 295,3-357,0 g/h wwwnpubph W npwlu hwdwwwwmwupuwU thpGph pkpeh
hGwn hnnhg wwpybp £ 101,2-126,3 Yg waqnw, 33,9-55,6 Yg nudnp L 129,2-186,6 Uq
ywihnd, wju nbwpnid, Gpp wnwlg wwpwpunwgdwl tnwppbpwyh 146,2 g/hw ww-
twph U 62,0 g/lhw thptph pbpph hGwn hnnhg nwnpybl £ hwdwwwwnwupwbwpwnp 37,7;
11,8 L 64,0 Yg wagnwn, Snudnp W Ywihned:

Grt wnwlug ywwpwpunwgdwl wnwppbpwyh pngutpp 100g upunndhih pbpp
duwynnpbnt hwdwp, wugpnh wwjdwuutpnid, hnnhg ognwagnnpéty Gu 25,8 Yg wgnwn,
8,1 Uyg $nudnp U 43,8 Yg Yuihnd, wyw opngwlwhwlpwihl wwnpwnpuwljnipbph hw-
dwpdtp swihwpwluwyubph W wéh upwuhs unwgwéd nwppbpwyubpnd, Unyupwl
pEpp (Wwiwp W thptp) dbwynptint hwdwp hwdwwwwnwupwuwpwnp 34,6-36,3; 11,5-
15,6 W 43,8-56 Yg wagnwn, $nudnp W Yuihned:

Wjuintn hwywluwpwp Uywwndbl £t pednnwpuhup Gplnypep, wjuhupl' hnnwhu
wnwwn ubbnwpwn Jhowydwjpnd pnyubplu wybih wpwag W 2ww U wub, dwwngbih
ullnwwwpnptpp, pwl hwdGdwwnwpwn wnpwwn Uhswywiphg (wnwlg ywpwpunwg-
JwUu nwppbpwy):

Sw2ywpyubpp gnyg Gu ndby, np opqgwundhpuh b hwupwjhu wWwpwpunwujne-
rGnh hwdwpdtp swhwpwlwyubpp wnwUudhU-wnwUbdhU U npwlug hwdwwntn Yhpwn-
Jwu Uunyu pwlwyniejniup hwywuwpwwbu G wagnbp huswybu vuunwwmwppGph yne-
nwydwl, wjbwbu E; 100g pEpph hGwn npwug Gih ypw:

Utp ynnuhg hwpwpyutp Gu juwuwpdb bwlb ywpqbint hnnhg bW ywpwp-
nwujntetnhg ogunwagnpéynn hhduwywl ubunwwmwnpptph Yiwudwl gnpéwyhgp: Iwp-
dwpyutpp gniyg Gu wnyb, np JuwpGuw2tpnh 0-20 ud pGpunnud pwnpdnll ulunw-
wnwpptph pwlwyp ywqut) £ wgnun® 105,0, $nudnp 156,0 W Ywihnwd 1065,0 yg/hw:
Loqwéd pwlwyhg Ywpuindhth pnyubpp wnwlg wwpwpunwgdwl nwppGpuwyncd
ogwnwagnnpdtl Gu wgnunh 35,9 %-p, $nudnph 7,6 L Ywihnwdh 6,0 %-p: Pwuh np wdbl
wnwnh hnn £ dingynud qqwih pwlwynipjwdp hwlupwjhu W opqwlwywlu wwnpwnp-
nwljnietn, ptwywu E hGnwpppnnip)nit £ uGpywjwgunid, G pniubpp np swihny Gu
ognwagnpénid wyn hnnwpwnbiwyhsubnp:
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Swdwnyubpp gnig Bu wndb, np opgwundhpuh 8 w/hw Unpdwjh Jhwujwag
UhpwnniejwU wnwppGpwynd pnyubpp hwdwwwwnwuhiwlwpwp ogunwgnpét] Gu
53,8; 18,4 W 38,4% waqnu, $nudnp W Ywihnid, huy hwlupwjhu ywpwpunwuinietnh
NsoPsoKso (Quilipwyhg)+ Nao (uunignid) inwppbpwynid, wgnunh, $nupnph b Yuwihnedh
oglnwagnpénidp pnyubph Ynnuhg Jhwju hwupwihU wwpwpunwlniebphg hwdwww-
nwuppwlwpwn Ywaquk| E52,9; 40,6 W 79,8%:

Cun npnid pniyubph Yynnuhg hwupwjhu ubunwwmwpptph ogunwagnpédywl pwpén
gnpéwyhg wpdwlwgndt] £ hwdtdwwnwpwp pwpép hunbwynipinl niukgnn 2022
prywywuhlu, pwu 2021 pwlwupl’ hwdGdwwnwpwp Gpwown tnwnpnud:

EGqnwlywgnipniiibn

Wjuwhuny®

1. Ywpwnndhth pnyubpp hugwbu Ynynuwywidwlu no Swnydwl, wjuwbu £ |phy hw-
untbwgdwu thniGpnd ulunwunwnppbphg wnwyb) 2wwm Yninwynd U Yuwihned,
wjunthGnlc wgnwn, www $nudnn:

2. Opgwlwhwupwjhu ywpwpunwUujniptph wnwlbdhU-wnwlbdhu W hwdwwnkn, huswbu
Lwl waéh fupwlhs YEUuwhGnniyh Yyhpwndwl wagnbgniejwdp pnyubpnid wybiwunwd £
huswGu ulUnwwwpptph Yninwydwl hunGUuhynieiniup, wjuwbu £ pGpph hGun
nnwug GLh pwlwyp:

3. Ywnpundhth pbpph hGn vlunwwnwpptph Gh pwuwyp Wwydwuwynpwé £ hhduw-
Jwluntd pGpph pwluwyhg, wwpwpunwlujnieptph swthwpwuwyutphg W hnnh funbwynt-
rjwl wuwnhbwuhg:

Uuywh wwpwpunwlniebph wtuwyhg Yuwpnndhih payutpp 100 g wwiwph
pbpp dLwynpGint hwdwp, wugpnh wwjdwuutbpnud, oguwgnpénid Bu 34,5-36,3 Ug
wqgnu, 11,5-15,6 Yg $nudpnp U 43,8-56,0 4g Ywihnid: Grb wju gnigwuhutpp hwub-
dwwnnwd Gup gpnyh wwydwuubpnd dpwyqwé Ywnpunndhih ungyl pwluwyh pbpp dLw-
Jnptnt hwdwp vuunwwnwpptnph onwpdwl pwlbwyh hGwn, wwyw JEYy wugwd Lu hwu-
nwwnydned £, np wgnwnh, $nudnph b wihndh Ywudwl gnpdwyhgp ennyh wwjdwu-
utpnud wugnnhh hGwn hwdbdwwnwé pwpén £ 2nupg 15,8-22,4-n4:
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MAO-UHI'MBUPYIOIAS AKTUBHOCTDH HOBBIX ITPOU3BO/IHbBIX
AMHAHOTUEHOIIMPUMHUINHOB 1 PONCTBEHHBIX
COEJUHEHUUA

A.C.TPUT'OPSH

Hayuno-mexnonozueckuti yenmp opaanudeckou u ¢apmayesmuyverxou xumuu HAH PA
anna,js@mail.ru

HccnenoBaHo BAMSHUE HOBBIX MPOM3BOAHBIX M3 Psijia aMUHOTHCHOUPUMHIUHOB M POJICT-
BEHHBIX COCJMHCHUH Ha aKTMBHOCTH MOHOAMHUHOKcHIa3bl (MAQO) MO3roBoii TKaHH KPBIC B YCIIO-
Busix in vitro. B kauectBe cyOcTpara wucmonb3oBaH ceporoHuH (5-OT) kpeaTMHUH Cyibgar.
HccnenoBanusi mMoka3aiy, YTO TOJBKO MPOU3BOIHOE 3THIOBOro 3dupa THODEH-3-KapOOHOBOI
KHCJIOTHI MPOSIBIJIO YMEpeHHYI0 aHTH MAQ-aKTUBHCTB, B TO BPEeMS KaK OCTaIbHBIE COCITUHEHUS
0Ka3aJIMCh MaJIOAKTHBHBIMHU.

Omunosviii s¢pup 2-(3-6enzounmuoypeudo)-6-yuano-6-gpenur-4,5,6,7-
mempacudpobensof4,5]muoghen-3-kapbonosoii kuciomol — monoamunokcuoasza (MAO)
M0320601 mKanu Kpoic — anmuMAO axmuenocmo — (5-OT) kpeamunun cyrvpam

NunwdUwuhpytl £ Uh pwlh Unp inbEnuyuwiwé wdhuninhUunwhphdhnhUwjhu 2wpph Jhw-
gnLejnLtluEph wywmhdnie)ntup Ununwduhbopuhnwquw $EpUGUnnh Uwwndwdp wnUbunh nunGnnwd In
vitro wwjdwultnnid: NpwGu untpunpwwn Yhpwnytl £ uGpninnupu(5-OT) YpGwwnhuphu unipdbwinp:
RGwnwgnunnipiniluGpp gnyg nydtghu, np wyju 2wnpph Eehy 2-(-3-pGugnhiehnnipthnn) -6$6uh; -6 —
ghwun -4,5,6,7-inGunnpwhhnpn peugn[p]inhndtu-3-wnpnpuhiwn vhwgnipintbubpp gnigwpbpnud
GU qquih hwyw UUO wywnhynipintl, huy npn vhwgnipintuutn ntubU oy wynhyniencu:

Eppy 2-(-3-pLugnpphnninbhnn)-6-pLup-6-ghwlin-4,5,6, 7-inGunnwhhnnnp&lgn [plnpndbl-3-
Yupnpnpupywn — hwlwUUO wlhnphynieinit — (5-OT)ynGwinhlplunt $uwn

The effect of some new substituted aminotienopirimidines on activity of monoamine
oxidaze (MAO) in rat brein was studied in vitro. Serotonin (5-OT) kreatininsulfate used as a
substrate in grupetil 2-(-3-benzoltioureido)-6-fenil-6-ciano-4,5,6,7 tetrahydrobenzob]tiofen-3-
karboxilat. It was found, that some preparatis derivative exibit a moderate antiMAO action, while
the other studied compounds were inactive.

Ethyl 2-(3-benzoylthioureido-6-cyano-6-phenyl-4,5,6,7-tetrahydrobenzo[b] thiophene-3-
carboxylate — rat brain mooaminoxidase (MAO) — antiMAO-activity — 5-hydroxytryptamine
creatinine sulfate (5-OT)
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W3BecTHO, uTO MHrHOMTOPHI MOHOaMmHOKcHAa3bl (MAO), MHrHOMpYS aKTHB-
HOCTh (pepMEeHTa, NPEMSITCTBYIOT Pa3pyIICHHIO (PU3MOJOINYECKUX MOHOAMHHOB (Cepo-
TOHWHA, HOpajpeHanuHa, nodamuHa, (GESHWIITHIAMHHA, TPUNTAMHHA W 1p.) U TO-
BBILIAIOT UX KOHLEHTPAIMIO B CHHANTHYECKOW Iienu. MIMeHHO 3ToT (hapmakosorniec-
KAH MEXaHH3M JIEKHT B OCHOBE KIMHHYECKOTO 3(QeKra MomaBICHHS ACHPECCHBHBIX
MIPOILIECCOB B OPTaHHU3ME.

Jlempeccns — ICUXMYECKOE PAacCTPOUCTBO, KOTOPast, IO COBPEMEHHBIM CTATHCTH-
YECKUM JJaHHBIM, SBJIAETCS OJHOM M3 paclpoCTpaHEHHBIX Oone3Hel B mupe. I1o naHHBIM
BO3 B 2021 romy 20 % HaceneHusi pa3BUTBIX CTpaH CTpajalu 3TOi OONe3HbIO, a
CMEPTHOCTH CPENH JIUIl C JETIPECCHEN Majo yCTyHmaeT CMEPTHOCTH OT CEepIAEYHO-COCY-
JUCTBIX 3abosieBanuii. [lo cymiecTBYIOIIMM NPOTHO3aM JICIPECCHUBHBIE 3a00JIEeBaHMS
BBIXOJAT Ha MEpBbIE MecTa B 00wIel KapTuHe 3a00J€BaeMOCTH U MOTEPU TPYAOCIOCO0-
HOCTH, OIepekas Takue 3a00JIeBaHUs KaK caxapHbIil AuadeT, apTpo30-apTPHUTHI, OPOH-
XuanbHast actma u jip [7, 8].

HecMmoTpss Ha 3HAUMTENBHYIO POJb IICHXOIMOLMOHAJIBHEIX (DaKTOPOB B MaTo-
reHe3e JENpeccCHidl M CBSI3aHHYIO C 3THM TEpaneBTUUECKY0 3()(EeKTHBHOCTH NMCHXOTe-
panuy, OCHOBHBIM METOJIOM JICUEHHS ACHpecchii Ha COBPEMEHHOM JTaIrle SBIIETCS Me-
JVKaMEHTO3Has Tepanus. B cBs3M ¢ 3TuM, M3BICKaHWE M M3y4deHHE HOBBIX aHTH MAO-
JIEKAapCTBCHHBIX BEILECTB CTAaHOBHUTCS Ba)KHEHIIEH NpoOIeMO COBpEeMEHHOH Menu-
LIMHBI.

PaznnuHble MEXaHU3MBI ACHCTBUS aHTHICTIPECCAHTOB PA3HBIX KIACCOB (TPHUIIHK-
nudeckue aHTtuenpeccaHTbl, TIIA, aHTHAETPECCAaHThI IBOWHOTO EHCTBUS, CENEeKTHUB-
Hble MHTUOUTOPBI oOpatHoro 3axparta ceporoHuHa (CHMO3C) u HMHrHOMTOPHI MOHO-
amuHokcunassl (MAQ)) ocHOBaHBI Ha pa3HBIX MEXaHHW3Max B3aUMOJCUCTBUS C HEH-
porpancmurTepamu. Tak, MHrHOMTOPEI MAO ONOKHPYIOT METabOJIMueCKHe MyTH pas3-
pyUICHUs HEHpOMETUaTopoB (HOpaJpeHaIuHa, CepoToHMHa, nodamuna), a TIIA uHru-
OupyrOT 0OpaTHBIH 3aXBaT B MPEJICHHANITHYECKON MeMOpaHe, pe3yJbTaToM Yero sBiis-
eTcsl TOBBIICHNE COJIEP)KaHHsI CBOOOIHBIX HEHPOMEANaTOPOB.

[TockonbKy TPHULIMKINYECKHE aHTHAenpeccaHThl n umHrnoutopst MAO orpuna-
TEJIFHO BIMSIOT HAa MYCKapHHOBBIE, O-aJpE€HEpPrUuecKHe, THCTAMHUHOBBIE PEIENTOPHI U
BBI3BIBAIOT Psii MOOOYHBIX 3(QEKTOB, MEPCHEKTUBHBI WCCIECIOBAHHUS W BHEIPEHUE B
KIIMHUYECKYIO NTPAKTUKY HOBBIX 00Jiee aKTHBHBIX M MEHEE TOKCHYHBIX aHTHJICIIPECcCaH-
TOB ¢ MUHAMAJIbHBEIMHA TOOOYHBIMHE 3 dexTamu [8].

B Hacrosimeii pabore W3y4eHbl aHTHMMOHOAMHHOKCHIA3HbIE CBOWCTBAa HOBBIX
AMHHOTHEHOIIMPUMHUINHOB, YTO SBJISETCS IMPOAODKEHHEM paHee HaMH HAdaThIX HC-
cienoBanuii [1, 4].

Mamepuanvr u memoost. Ucrounnkom MAO cuyxun 50% romoreHaTr Mosra KpbIC,
KOTOPBIH OBIT TMOJy4eH IyTeM TOMOTE€HH3HPOBAHUS MO3Ta B CTEKISTHHOM TOMOTE€HH3aTOpE C paB-
HBIM (110 Becy) o0beMoM 2,5 % pactBopa “apkonan” [3]. B momydeHHOM roMoreHaTe onpeaesuiu
aktuBHOCTh MAQ. OmnbiTHBIE MPOOBI cogepkanu 0,2 mi romorenara, 0,18 mi pactBopa uccie-
nyemoro coemaunenus u 0,18 mi pactBopa cyoctpara. O6wem mpoOsl qoBoawm 1o 1,8 ma 0,1 M
Na-K docharaeim 6ydepom 1o pH 7,4. B kauecTBe cyOcTpaTa ucmoab3oBaiu cepoToHuH (5-OT)
KpeaTHHHH Cyib(haT MOHOTHIpAT, KOTOPHIH mobaBmsmm K mpobaM mocie 30 MUHYTHOH HpewH-
Kybamuu (epMeHTa C UCCIEyEMBIM BEIECTBOM IPH KOMHATHOM Temmepatype ot 18-25°C. Hacwi-
IIEHWE KUCIOPOIOM MPOBOJAWIN B TedeHWe 5 muH npu 37°C, nanee mpoObl MHKYOMpOBANH B
teuenne 45 mun 1pu 37°C. Peakimro octaHaBnmsamu nobasnenumem 0,2 M 50 % TpuXIOpykK-
cycHoi kucnotel. Ocanok Oenka otaessian neHtpudyruposanuem npu 3000 o6/mun. B 6e36en-
KOBOW 0Ca/I0YHOM KHMIKOCTH ONPENessiIM COACpKaHHEe aMMHaKa METOJOM M30METPHYECKON OT-
TOHKHU B TeueHue 24 4, ¢ mocienyromei Hecenepusanueid u GpoToMeTpupoBaHieM Ha (poToMeTpe-
Hepenomerpe POK -56-2. AkruBHOCTE MAO BBIpaxkaeTcsi B % COOTHOIICHUH K KOHTPOITIO.
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A.CTPUT'OPAH

Kaxmoe coenwHeHHE HCIBITAHO B 3 ombiTaX. [loMydeHHBIC pe3ynbTaThl 00pabOTaHBI CTaTHC-
THYeckH 1o meroay Crionent-dumepa [2].

Pe3ynomamut u 06cyscoenue. VIzyueHa aHTUMOHOAMUHOKCHa3Has! aKTUBHOCTD
CIEIYIOUINX THCHOMTUPUMUJANHOB U POJICTBEHHBIX coenuHeHmii 1-10:

N
R (0] N\ 7
._N>’ , OEt N>
R /
/
)N | D—NH \ s\ N
C s s »=s NS

-C
N~ Bz—NH
1-8 9 10

1-8: R = OH (1), CI (2), NEt, (3), N(CHy), (4), N(CHy)s (5), N(CH,CH,),0 (6), NHNH, (7); R = H.
R, R" = OH, SH (8).

4-Tunpoken  7-penni-5,6,7,8-rerparuapobenso[4,5]rueno| 2,3-d]mupumuaun-7-kapGoHuT-
puwt (1), 7-penmn-4-xsop-5,6,7,8-rerparunpobenso[4,5]rreno[2,3-d]mupumuin-7-kapGOHUTPIIT
(2), A4-mmaTHnammuo-7-denunn-5,6,7,8-rerparunpodenso[4,5]rueno[2,3-d]mupumuanH-7-KapGOHHUT-
pun (3), 4-tupponuaus-7-hennn-5,6,7,8-rerparuapodensol4,5] nero[2,3-d]mupumuaun-7-
kapOonutpun (4), 4-nmunepuauno-7-penni-5,6,7,8-rerparunpobenso[4,5]-rieno[2,3-d]mupumunns-
7-xkap6onutpui (5), 4-mopdommso-7-penunn-5,6,7,8-rerparunpodenso[4,5] rueno[2,3-d] muprumumiH-
7-xkapGonutpui (6), 4-ruapasuHo-7-pennn-5,6,7,8-rerparuapodensol4,5]neno [2,3-d]mupumunns-
7-kap6onutpun  (7),  4-ruapokcu-2-mepkanto-7-penunn-5,6,7,8-rerparuapobenso[4,5]rueno[2,3-
d]nupumuaua-7-kapbouutpun (8), stunoselii 3¢up  2-(3-6eH30mnTHOYpEHI0)-6-1IMaH0-6-heHmI-
4,5,6,7-rerparunpobenso[4,5]tnoden-3-kapoonosoit kucnotsl (9), 9-¢penmn-8,9,10,11-rerparuapo-
6en3o[4,5]tueno[3,2-e][1,2,4] rpuazon[4,3-clnupumuaun-9-kapoouutpui (10).

Iockonpky wHAOMAaH oOJamaeT CHIBHBIM aHTH MAOQO-IeHCTBHEM B HCCIEIO-
BaHHBIX KOHIeHTpanusix (0,5 u 1,0 MKMONBE/MJI) U JOCTOBEPHO HHTHOHPYET Ie3aMU-
HUpPOBAHHE CEPOTOHMH KpeaTHHHH cyibparmonoruapar 5-OT (3) [6], HAMU HCIIONB30-
BaH 3TOT IpemnapaT Ui CPaBHEHHsI C UCCIICIOBAHHBIMA COCIHHCHISIMH.

UccrenoBanmst mokaszanu, uro coeamHenus 1, 2, 5, 9, 10 B koHIEHTpanuu
0,5 MKMOJIB/MJT HE TIPOSIBIIAIOT aHTH MAQO-aKTUBHOCTH, 4-aMUHONIPOU3BOIHEBIC 3, 4, 6 1
2 Mepkanronpoussoguoe 8 c¢inabo (32-42 %), a ruAPa3MHONPOM3BOAHOE 7 - YMEPEHHO
(52 %) yruerator nesamunaupoBanue 5-OT. B konuenrpanuu 1,0 MKMOJB/MII HOSIB-
nsiercst cinabas anTHMAOQO akTHBHOCTH cpenu coemunenuit 1, 2, 5, 9, 10, panee He-
aKTUBHBIX B KOHIEHTparuu 0,5 MKMoias/Mi U ycuineHHe aHTHMAQO-akTHBHOCTH 0
yMepenHoit (coequuenust 3,8) u Beipaxkennoit ((4 (77), 6 (70 %)) akruHocTh. Creqyer
OTMETHTD, 9TO 4-TUAPA3HHOIPON3BOJHOE 7 B KOHIIEHTparwu 1,0 MKMOJIB/MI POSIBISACT
aHTHMAQO aKTHBHOCTP, paBHYIO aKTHBHOCTH KOHTPOJIFHOTO TIperapara, HHTUOupys Jie-
3aMuHHpoBaHUe Ha 82+1,6 % (Tabm.1).

[Ipu uccnenoBaHWM BHITICYKa3aHHBIX COeAMHEHMH (1 MKMOJIB/MII) YCTaHOBIICHO,
gro 03, 09, 10 mposBisiror ymepeHroe Biausaue (51, 44. 42%) a coenunenus 04, 06, 07
YrHETalT Jne3aMuHHupoBanue cepotoHuHa (5-OT) ma 77+1,8; 70£1,2; 82+1,4 %, uto
JaeT HAM BO3MOJXKHOCThH CYAMTH 00 YCHIICHHU MHTHOUPYIONICH aKTHBHOCTH YKa3aHHBIX
COEJIUHEHU .

BaKHO OTMETHTD, YTO B KOHIICHTPAI[UK 5 MKMOJIB/MJI THAPA3HHOIPOU3BOIHOE 7
00HApPY)KUBACT BHICOKHE WHTHOMPYIONIME CBOMCTBA, CYIIECTBCHHO YTHETas J€3aMUHU-
poBanue ceporornna (5-OT) Ha 91+ 2,2. Mcxoas U3 TOro, YTO MOKa3aTelb MHIONAHA B
9TOH KOHIICHTPAIIMKM HE ONpEACIIUICS, OJTYYCHHBIC HAMH JaHHBIC CUHTACM IIpEIBapH-
TEJIbHBIMH.
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MAO-UHI'MBUPYIOIAS AKTUBHOCTD HOBBIX ITPOM3BOJHBIX AMUHOTUEHOIIMPUMUJIMHOB 1 POJICTBEHHBIX.....

Tab6auua 1. Biausaue uccneoBaHHBIX COSIUHEHHN Ha Ae3aMUHUpOBaHKE cepoToHuHA (5-OT)
MAO mo3ra KpbIc in Vitro.KoHTpoJb — uHIoMnaH [ 3, 6].

Wurubuposanue Wurubuposanue Wurubuposanue
N Coemterus aktuBHOcTH MAO AKTUBHOCTH AKTUBHOCTH p
0,5 MKMOJIB/MIT MAO MAO

1,0 MKMOJIB/MIT 5,0 MKMOJIB/MII
1 - 40+1,8 - <0,05
2 - 37+1,6 - <0,05
3 38+1,2 51+1,4 68+1,8 <0,05
4 42+1,2 77+1,8 84+1,8 <0,05

5 - 22* -

6 36+1,2 70+1,2 85+1,6 <0,05
7 52+1,6 82+1,4 91+2,2 <0,05
8 32+1,2 58+1,8 78+1,4 <0,05
9 - 4242,1 - <0,05
10 - 44+1,6 - <0,05
HMHJIOIAH 54+5,8 86+6,0 - <0,05

3a 100% npuHsTa HHTEHCUBHOCTH JIE3aMHUHUPOBAHUS CEPOTOHMHA B KOHTPOJILHBIX PO0OaX.
* JIOCTOBEPHOCTh HE pacCUMTaHa BBHY HU3KOW aKTUBHOCTH COEIMHEHUH.

‘4*\‘%&*#"\” C
(

(™

Puc. 1. 3D-monemu coequHeHni 5 U 7, COOpaHHBIX Ha 0a3e KOMITBIOTEPHOM
mporpamMmbl 3D 16.0, maker ChemOffice

Ha puc. 1 moka3ana 3D monens coenuHeHU 5 u 7, COOpaHHBIX Ha 0a3e KOM-
meroTepHOU mporpammsel 3D 16.0, maker ChemOffice. MHTepecHO! CTpyKTYypHOH OCO-
OEHHOCTBIO ITOTO COEIMHEHHUS SIBJSIETCS] (PEHUIIbHAS TPYIIa B MOJ0XKEHUU 7 IIMKJIOTeK-
CaHOBOTO (hparMeHTa, HaXOJSIIAsICS MPAKTUUECKH O] MPSMBIM YIIIOM K IJIOCKOCTH Te-
TEPOLMKIIA U 7-IIUaHO- ¥ 4-THPA3UHOTPYIIIbI, HAXOASINECS PAKTHYECKU B TNIOCKOCTH
TeTEePOIHKINIECKOTO KOJIbIIA.

B ciyyae apyrux 4-aMHHO3aMEUICHHBIX THEHONHMPUMHIUHOB, OCTATKH aMHUHOB
BBIBEZICHBI M3 IUIOCKOCTH I€TepOLUKIIA, HAIIpUMeEp B cliiydae 4-TUIepHITHOIPOU3BO/I-

Horo 5.
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A.CTPUT'OPAH

Kareropust 1- KOHTpOJIBHBIN IpeniapaT MHAOIAH.
Kareropus 2 - npenapar 0,4
kareropus 3 - mpenapar 0,6
kareropust 4 - mpenapar 0,7

Puc. 2. I'paduueckuii ananin3 aHTHMAQO aKTHBHOCTH YeThIPEX IPENapaToB: KOHTPOIBHOTO

npenapata unponana (M) u coequnenuii 4, 6, 7 B pa3muuHbIX KOHICHTPALUSIX.

Takum 06p330M TMOJYYCHHBIC TaHHBIC Jal0T HAM BO3MOKHOCTb 3aK/IIIOUYUTh, YTO B

psly aMUHOTHEHONMPHUMUANHOB M POJCTBEHHBIX COCAMHEHUH, TOJIBKO 4 TUIpa3uHO-
NPOM3BOJIHOE 7, TPOSBISAS BbIpaXKeHHYI0 aHTH MAQO-akTHBHOCTh B KOHLEHTpPAIL[MU
5 MKMOJIB/MJI, HHTHOMPYSl aKTHBHOCTH MOHOAMHHOKCHAa3bl Ha 91%, MoxeT paccMar-
pHUBATBCS KaK COCAMHEHHE-THUICP Ul BBIBICHUS B PARy (QyHKIHOHATU3HPOBAHHBIX
[UAHOTPYIIIOH 4-3aMENICHHBIX THCHONMUPHMHUINHOB ITOTCHIIMAIBHBIX JIEKapCTBEHHBIX

IpenapaTros.
JUTEPATYPA

1. Apymwonan A.A., Hanocan I'A., Cykacsn P.C., I'pucopsn A.C. HoBble CUIIbHBIC HH-
THOMTOPHI MOHOAMUHOKCHA3bl. XUM. K. Apmennd, 69, 3, c. 362-365. 2016.

2.  bBenenvkuti M.JI. DneMeHTH KOIMYECTBEHHONH OIEHKH (papMakosormdeckoro sdgexra.
c. 81, 1963.

3. Topvkun. B.3. MeTonapl, OCHOBaHHBIC Ha M3MEPEHHH OCBOOOKIaeMOro amMmmuaka. M.,
c. 34, 1981.

4. TIpueopsn A.C. AHTUMOHOAMHMHOKCH/Ja3HbIE CBOICTBA HEKOTOPHIX HOBBIX MHPHUMUJIH-
HOB M nupuo[ 1,2-ajmupumuniaoB. Buosnor. sxypH. Apmenun, 70, 4, ¢.81-84, 2018.

5. Mawxosckuii M. J]. “JlekapcTBeHHbie cpenctsa”. M., ,, HoBas Bonna”, ¢. 851, 2010.

6. Mawxosckuii M. /I. “JlexapctBeHHble cpenctBa” 1964 (1964) -- [¢.39]

7. HoBele MOCTIKEHHE B Tepanuy ncuxudeckux 3adonesanuid. /[log.pen. mpod. C.H. Mo-
conoBa M. 3AO” UzparensctBo bunom™ c. 624, 2002.

8. Geldenhuys W.J., Davesh A.S., Funk M.O. Yan derSchyf C.J., Caroll R.T. Identification

of novel monoamine oxidaze. Inhibitors by structure-based virtual screening. Bioorg.
Med. Chem. Lett., 20, 17, pp. 5295-5298, 2010.

Hocmynuna 09.05.2023

127



Lwjwutnwbh Ghuinnigynibbtph Uqquihlt Uywnbdhw Cwjwunmwih Yeluwpwlwwb <wGnbu
HauuoHaAbHas Akaaemus Hayk ApmeHuu BuoAnoruueckulu XypHaan ApmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

e Pnpdwnuipwlwl b inGuwlwi hnndwélibn « Ixcnepumenmanshsvie u meopemuueckue cmamaou
* Experimental and theoretical articles *

Biolog. Journal of Armenia, 2-3 (75), 2023

DOI: 10.54503/0366-5119-2023.75.2-3-128

COMPARATIVE STUDIES OF ONE-STAGE AND TWO-STAGE
PROCESSES OF RECOVERY OF COPPER FROM PCB

N.M. ABRAHAMYAN*

*SPC “Armbiotechnology” of NAS of Armenia
nelly-abrahamyan95@mail.ru

PCBs are mainly treated by pyrometallurgy to recover valuable metals. However
pyrometallurgy is high energy-cost process and due to presence of plastics in PCBs causes the
emission of toxic compounds. Therefore, the development of environmentally friendly, cost- and
energy-efficient new processes for efficient metal recovery from PCBs is of particular important.
From this point of view bioleaching is considered as a novel promising approach for metal
mobilization from various secondary raw materials and wastes. Bioleaching experiments were
performed using Leptospirillum ferriphilum CC in the following modes: PCBs were added
simultaneously with inoculum, after 24 and 48 hours of cultivation of in order to enhance
efficiency of copper recovery. From data obtained it can be concluded that optimal condition for
copper recovery is the set of experiment when PCBs were added simultaneously with inoculation
of L. ferriphillum CC. The maximum rate of dissolution of copper (0.120 g/L h) was observed in
this mode of the experiment. Besides both the higher dissolution rate and larger amount of copper
is observed at 2.5 % of PD.

Printed circuit board (PCBs) — bioleaching — Leptospirillum ferriphilum — copper recovery

Swwaghp nwywwnwhitwyubpp (SSS-PCB) hhulwywunwd Jwyynd BU hpwdGwmwnip-
ghwywu Gnwuwyny' wpdtpwynp dGwmwnubpp yepwywuqubine hwdwn: Uwywit® hpwdGunw-
inLpghwl pwpap Eubpghw- W dwhiuwwnwp gnpépupwg £ L PCB-UGpnud wiwuwmhyh wnlw-
JnLrjwl wwwndwnny wnwewglnid E pnilwynp Jhwgnipintuubph wpwnwubnnud: Nwunh EYn-
Inghwwbu Jwpnip, ng Swhuuwwmwp W EuGpguwwpnyniuwytbn Uunp gnpdpupwgltbph Jwynidp
PCB-Utphg UGwnwnubph wpnnibwdbn yepwlywuqudwl hwdwp hwnuwwbu Yupunp B Wu
wnGuwuyjntuhg YGuuwwnmwppwineéndp hwdwnpynd £ npwtu Unp fununnduwihg dninbgnid®
tnwpptp Gpypnpnwywu hndpbphg W pwthnuubphg UGnwnuEph Ynpquwl hwdwn: YELuwwnwnp-
pwinddwl thnpébpu hpwywuwgyt| Gu Leptospirillum ferriphilum CC-h Yppwndwdp hGnbjw|
nwppGpwyubpny. PCB-UEpU wyblwgytb) GU pwywnbphwy Ynpinnipwih Ubpdniddwl hbn Jhw-
dwdwuwy, Yniinnipwih wokgnudhg 24 W 48 d hGnn® ynuéh yepwywugudwl wpnynibwybunnt-
rInLtup pwpépwglbint bywwnwyny: Unwgdwéd nydjwiubphg Ywpbih £ Ggpuywgub), np wnuéh
ynpguwl hwdwp (wdwgnuyl wwpptpwyp PCB-Utph wybiwgnudu £ L. ferriphillum CC-p
UEpwnyUwl htn Jhwdwdwluwy: ®npéh wyju nwpptpwynd Uywwnytb £ wynudh nmwppwinuddwu
wnwybiwagniu wpwagniejntup (0,120 g/ d): Cun npnud wynuéh nwppwintddwl wdGlwpwpén
wpwagnipintup W ynpqwé wnudh wnwybjwagnylu pwlwynipintup nhinygbp U wwywpwhujniup
2.5% hunnipjwl (PD) nbwpntu:

Swwaqpn nwwinwpunwly (SSS - PCB) — Y&liuwwnwppwynidned — Leptospirillum ferriphilum —
wnléh 4ynpgnid
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IMeyarnsie mrater (III1) B ocHOBHOM 00pabaTHIBAIOTCS HMHPOMETALIYPIHEH U H3B-
JIeYeHUs LeHHBIX MeTayuioB. OJHAKO NHUPOMETAILTYPTHS SBISIETCS BBICOKOHEPTOEMKHM IIpO-
LECCOM M H3-3a MpHUCYTCTBHUA miacTMacc B [II1 BbI3BIBaeT BBIAENCHHE TOKCHYHBIX COEIMHEHMH.
ITosToMy pa3paboTka SKOTOTHUECKH YHCTBIX, SKOHOMHYHBIX M 3HEProd((eKTUBHBIX HOBBIX
npoueccoB 3¢ pekTHBHOrO U3BIedeHns: MetaiuioB u3 111 umeer ocoboe 3HadeHue. C 3TOit TOUKH
3peHuss OHOBBINIETaYNBAHUE PACCMATPUBACTCSl KaK HOBBIM MEPCHEKTHBHBIN MOIX0J K MOOH-
JIM3aIMN METAJUIOB M3 Pa3IMYHOTO BTOPUYHOTO CHIPHS M OTXOHOB. DKCHEPUMEHTHI 110 OHOBBIIIE-
JaYUBaHHIO OpoBOAMIM ¢ npuMeHenueM Leptospirillum ferriphilum CC B crenyromux pexumax:
[I1 moGaBis OJHOBPEMEHHO C HMHOKYJIATOM, depe3 24 u 48 9acoB KyJIbTUBHPOBAHUS IS
MIOBBIIICHUS 3()(EKTUBHOCTH U3BJICUCHUS MeU. V3 TIOJTy4eHHBIX JaHHBIX MOKHO CIEaTh BEIBOJ,
YTO ONTHMAJIBHBIM YCIOBHEM M3BIICUECHHS MEIH SIBJISETCS MIOCTAHOBKA OMbITa, koraa [T BHocmn
onHoBpemenHo ¢ uHOKyssuuen L. ferriphillum CC. Ilpu stom pexume 3KcriepuMeHTa HAGIIIO-
Jajach MakcuManbHas ckopocTh pactBopenuss meau (0,120 r/m u). Ilpmuem, Gonee BbIcokas
CKOPOCTh PACTBOPEHUSI U HaMOOIbIIEE KOJNMYECTBO M3BIECUECHHS MeAW Habmomamuchk npu 2,5%

I,

Ieuamuwie naamet (I111) — 6uosviyenauusanue — Leptospirillum ferriphilum —
uzeneuenue meou

The Waste Electronic and electrical equipments (WEEE) constitutes the 8% of
the total municipal waste, and it continues to increase by 4-5 % every year [9]. There are
four main sources of WEEE: small/large home appliances, hospital medical equipment,
office machines, and industrial equipment/machines.

The PCBs are the main part of WEEE, and constitute the 3-5% of the WEEE
amount [5, 13]. PCBs are composed by 20 % Cu, 5 % Al, 1% Ni, 1.5 % Pb, 2 % Zn, 3 %
Sn (w/w) with 250 ppm Au, 1000 ppm Ag and 110 Pd [1, 5, 9, 10, 13]. Recycling of
PCBs is of both environmental and economic importance. The disposal of PCBs can
result in release of potentially toxic elements into water and soil, causing food chain
toxicity risks [14]. On the other hand PCBs could be secondary source for valuable
metals: Cu, Zn, Al, Ni, Au etc.

PCBs are mainly treated by pyrometallurgy to recover valuable metals but some
of them such as aluminum, iron and precious metals, are lost in the slag during this
operation [4]. Besides, pyrometallurgy is high energy-cost process. Moreover, the
presence of plastics in PCBs causes the emission of toxic dioxins and other compounds.
Therefore, the development of cost- and energy-efficient new processes for efficient
metal recovery from PCBs is of particular important.

From this point of view biohydrometallurgy is very promising technology. Well-
known commercial application of biohydrometallurgy to process mineral ores is
bioleaching [3]. In comparison with conventional pyrometallurgy, this biological
approach is more cost efficient, simpler and environmentally friendly. Bioleaching is
based on the ability of microorganisms, bacteria or fungi, to produce leaching agents. In
particular, acidophilic autotrophic microorganisms can oxidize metal sulfides (direct
mechanism) [6] and ferrous iron to ferric iron, a strong oxidative agent or elemental
sulfur to sulfuric acid thus producing leaching agents (indirect mechanism) [11]. So,
compared to chemical treatment, in case of bioleaching the necessary reagents for metal
recovery are biologically produced that implies obvious advantages both for the process
economics and environmental impact in terms of carbon emissions.

In fact, bioleaching today is considered as a novel approach for metal
mobilization from various secondary raw materials and wastes. In the literature, some
studies deal with the use of bioleaching for the treatment of spent PCBs by acidophilic
microorganisms [2, 7, 8]. The use of such microorganisms, which are mainly iron and
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sulfur-oxidizing bacteria, allows the extraction of various metals such as Cu, Ni and Zn.
Although the mechanisms are not completely known, the following main reactions may
occur:

nl:e3+ + MO chemical nl:e2+ + M (1)

4Fez+ + 02 + 4H* biological 4Fe3++ 2H20 (2)

The published literature data have revealed that leaching of PCBs is inhibited by
metal ions released. Therefore, the toxicity of metal ions is considered as a key factor
which limits pulp density and leaching efficiency [2]. To overcome such issues,
staggering the production of the lixiviant and addition of the materials in a two-step
process has been suggested.

The aim of this work is to carry out comparative studies of one-stage and two-
stage processes of treatment of PCB, representing direct and indirect bioleaching
mechanisms, in terms of effectiveness of recovery of copper.

Materials and methods. Preparation of PCBs. In this work the multi-layer printed circuit
boards originating mainly from discarded laptops were used. The PCB samples were cut by
scissors into pieces (1.5 x 1 cm) which were further used in the experiments. Before bioleaching,
the existing passive layer (green solder mask) of the PCBs was removed by boiling the fragmented
PCBs in 10 % NaOH for 15 minutes. Afterwards, the samples were thoroughly washed with
distilled water, dried and preserved for bioleaching. Pretreatment of PCBs before bioleaching can
be described by the following scheme (fig.1).

PC

Mechanical
) . shredding . -
PCB’s collection After chemical pretreatment (boiling

in NaOH solution for 15 minutes)
S .

_,»I ;:\

Fig. 1. View of shredded PCBs after: dismantling and components removal (a),
being cut (b) and chemical pretreatment (c)

Culture growth and lixiviant preparation. Leptosprillum ferriphilum CC (OMZ272948)
was grown at 40°C in a MAC medium containing 44.2 g/L. FeSO4 X 7H20. For bioleaching of
PCBs culture liquid obtained after cultivation of L. ferriphilum CC in MAC medium for 4-5 days
was used as lixiviant. Cells number was determined by direct counting under a microscope (Optica
B-810, Italy) using a Thoma Chamber. The initial cell number for L. ferriphilum CC was 2.5 x 107
cells/mL.

Bioleaching. Bioleaching of PCBs was performed using iron oxidizing bacteria L.
ferriphilum CC in the following modes:

PCBs were added:
simultaneously with inoculation (direct mechanism),
after 24 hours of cultivation of L. ferriphilum CC,
after 48 hours of cultivation of L. ferriphilum CC.

Bioleaching experiments were performed in 250 mL Erlenmeyer flasks placed on an
orbital shaker-incubator (Biosan, Latvia) run at 170 rpm and temperature of 40°C. Tests were
performed at pulp densities (PD) of 5, 10, 15% PCBs with pH of the lixiviant adjusted to 1.5 using
a 10 N H2SO.a.
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Chemical analysis. Copper concentration in leaching solution after bioleaching was
determined by atomic absorption spectrometry (AAS). Concentrations of Fe3* and Fe** were
determined by the complexometric method with EDTA. The calculation of metal recovery has
followed equation 1.

MR (%) = L0 g

mxCMs
where MR is metal recovery, %
CMI — concentration of leached metal in the pregnant leaching solution (PLS), %
CMs — metal concentration in the input solid, %
m — mass of used PCBs, g
100 — volume of the leachate inside the flasks, mL.

The redox potential was measured with an oxidation/reduction potentials (ORP) electrode
met BNC-connector (Pt/Ag/AgCl) of Hi2211-01 Benchtop pH/mV Meter (SevenExcellece,
Mettler Toledo). pH was determined with a Hi2211-01 Benchtop pH/mV Meter equipped with an
Ag/AgCI electrode.

All experiments were performed in triplicate. The data presented here are the average
values from the repeated experiments with 2% variation.

Results and Discussion. Bioleaching of PCBs was performed using iron
oxidizing bacteria L. ferriphilum CC, isolated in Armenia from bioleaching pulp of
copper concentrate [12].

Addition of PCB to flasks, containing 7.1g/L Fe?* simultaneously with inoculum
of L. ferriphilum CC (version 1) resulted in 86,7, 38.0 and 0.1 % copper bioleaching for
48 hours at 2.5, 5.0, and 7.5 % pulp density (PD), respectively. For 72 h copper recovery
from PCBs increased up to 100, 56 and 1.15 % at PD of 2.5, 5.0, and 7.5 %,
respectively. During 96 hours copper recovery from PCBs reached to 86.4% and 5.0 %
at PD of 5.0, and 7.5 %, respectively (fig 2).

10 - 120 -
—h—2.50% m2.50% m5,0% m7.50%
g ] —m-50% 100 -
7.50% 80
= 67 N
)] . 60
- 4] g
3 40
2 1 20
0 — 0 -
1} 24 48 72 96 Hours 0 24 48 72 96 168 Hours

Fig. 2. Bioleaching of copper from PCBs by iron oxidizing bacteria. PCBs were added simultaneously with
inoculation of L. ferriphilum (Fe?* - 7.1g/L, initial pH 1.5, Eh- 420mV, t - 37°C, 170 rpm)

During bioleaching of PCBs pH of the solution increased from 1.5 to pH 2.4, 2.5
and 3.1 at 2.5, 5.0 and 7.5% of PD. Respectively. Oxidation reduction potential (ORP) of
leaching solution decreased from 420 mV to 357, 350 and 341 mV at 2.5, 5.0 and 7.5 %
PD, respectively. At 7.5% PD, ORP decreases to 290 mV for 120 hours of PCBs treating
process.

Addition of PCB in flasks after 24 hours cultivation of L. ferriphilum CC (version
2) resulted in 36.2, 8.6 and 2.68 % of copper dissolution for 48 h at 2.5, 5.0 and 7.5 %
PD, respectively. For 72 hours copper bioleaching increased up to 54.5, 20.7 and 5.0 %
at 2.5, 5.0, and 7.5 % of solid concentrations, respectively and only within 144 h, copper
bioextraction reached significant values of 100, 93 and 64 % respectively (fig.3).
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Maximum rates of copper extraction were 0.12, 0.096 and 0.007g/l h at 2.5, 5.0
and 7.5 PD, respectively.

—8=2.50% 5% —8=7.50% m250% ®5% m7.50%

Cu, g/LL
—
T N

0 24 48 72 Hours 0 24 48 72 144 Hours

Fig. 3. PCBs were added after 24 hours of cultivation of L. ferriphilum CC
(Fe?* - 7.1g/L, pH 1.5, Eh- 420mV, t - 37°C, 170 rpm)

During bioleaching of copper pH of the leaching medium increased from 1.5 to
pH 2.0-2.2 and changes in medium properties occur as the result of oxidation of ferrous
iron to ferric iron by bacteria according to reaction:

2FeSO4 + 1/20, + H,SOs — Fep (504)3 + H,0

Thus, oxidation of ferrous iron is an acid consumption process and resulted in
increase of pH of the medium.

The ORP of the medium is determined by the ratio of Fe®'/ Fe**. As copper
dissolves, the potential of the medium decreases from 420 mV to 336-360 mV
depending on PD, which can be explained by the reaction:

Fez (SO4)3 + Cu® ——5 2FeSO, + CuSO,
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Fig. 4. PCBs were added after 48 hours of cultivation of L. ferriphilum CC
(Fe?* - 7.1g/L, pH 1.5, Eh- 420mV, t - 37°C, 170 rpm)

The addition of PCBs after 48 h of cultivation of L. ferriphilum CC (version 3)
for the next 48 hours led to dissolution of 67.4, 10 and 39% copper at 2.5, 5.0 and 7.5%
PD, respectively. Copper bioleaching reached 100, 54.5 and 89.5% within 120 h at 2.5,
5.0, and 7.5% PD, respectively (fig.4).
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It is obvious that compared to the first version, in this version significantly
increase in the extraction of copper observed at 5.0 and 7.5% of PD (fig.4).
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Fig.5. Comparative bioleaching of copper during 48 hours at different modes of setting
up the experiment: a) Immediately, b) after 24 h c) after 48 h of cultivation of L.
ferriphilum (Fe* - 7.1g/L, pH 1.5, Eh- 420mV, t - 37°C, 170 rpm)
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Fig. 6. Bioleaching of copper during 72 h with different modes of setting up the experiment:
a) Immediately, b) after 24 h of cultivation of L. ferriphilum,
(Fe?" - 7.1g/L, pH 1.5, Eh- 420mV, t - 37°C, 170 rpm)

Thus summarizing data obtained for 48 (fig.5) and 72 (Fig.6) hours of
bioleaching of copper from PCBs at different mode of setting experiment it can be
concluded that optimal condition for copper extraction is observed at the set of
experiment when PCBs are added simultaneously with inoculation of L. ferriphillum CC.
The maximum rate of dissolution of copper (0.120 g/L h) in this mode was higher
compared with version 2 (0.096g/l h) and version 3 (0.007 g/L h). At this set of
experiment both the higher dissolution rate and larger amount of copper is observed at
2.5% of PD.

Funding: This research was funded by the Science Committee of the Republic of
Armenia, in the frames of the research project no 21T-1F124.
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The comparative biodiversity of lactic acid bacteria (LAB) isolated from fermented dairy
products produced in the southern regions of Armenia made from the milk of some domestic farm
animals has been shown. Strains with probiotic properties belonging to Lactobacillus and
Enterococcus genera were selected. LAB isolated from dairy products from different regions of
Artsakh were mainly represented by strains of the genus Enterococcus. It has been shown that
some strains of LAB during the growth process are able to synthesizing simultaneously different
metabiotics — bacteriocins, polysaccharides, arginine, have bile salt hydrolase (BSH) activity which
leads to the breakdown of bile salts and the taurine and glycine amino acids are formed as a result.
The selected strains can be used for the production of functional foods.

Biodiversity — lactic acid bacteria — metabiotics — polysaccharides — arginine —
fermentative activity

8nyyg £ wpyb| ywplwperywihu pwyntphwlutph (UGER) hwdtdwwnwwu YyEuuwpwqdw-
quwuntejntup, npnup Utynuwgwséd U Iwjwutnwuh hwpwywjhb 2pgwultph  npn puwnwuh
g/ninwinunbuwywl yeunwuphubph Ywehg wpunwnpwséd prent juwelwdebpphg: Cunpytb) Gu
Lactobacillus W Enterococcus gtntphlu wwwnlwunn wpnphnnphy hwwnynipnilltpny  odnywé
2nwdubpp: Upgwhuh wtnwpptp 2ppwuutbph prnt juprlwdprtnphg dEyniuwgywsd Juplweryw-
IhU pwywnbphwutpp hhduwywunwd Uepywjwgywd Bu Enterococcus gbnh pwnnwdutpny: 8nig E
wnnpybl, np UER-ULNh npnp 2nwdltp wedwl pupwgpnid Uhwdwdwlwy upupbgnid BU tnwpptn
JGwnwphninhYubp® pwyinbphnghuutp, pwqUuwwpwnutn, wpghuhl, npultnpned BU (Gnne wintph
hhnpniwgh (BSH) wywhdnie)nil, husp pbpnud £ (Gnni wntGph dGnpdwup, L wpnniupnd
wnwwuntd U tnwniphtu b gihght wdhtwpeeniutpp: Cunpywé punnwdubpp jwpnn U ogunw-
gnpdyt| $nLuyghnuwy Upbpplubph wpwnwnpnipjwl hwdwn:

GYGhuwpwquwqulnieintl — uplwpreyw/hl pwlhntnhwlbn — dGunwphninhlylbn —
wnhuwpuwnphnlbbn — wnghupl — Gbndtlinwnpy wlwnpynipintl

[TokazaHo cpaBHHUTENbHOE OHOpazHOOOpa3ue MojouHokucnblx Oakrepuil (MKDB), Bbime-
JICHHBIX M3 KHCJIOMOJIOYHBIX MPOAYKTOB, MPOU3BEICHHBIX B I0KHBIX PETMOHAX ApPMEHHHU H3 MO-
JIOKa HEKOTOPBIX TOMAITHUX CEITbCKOXO3SIMCTBEHHBIX KHUBOTHBIX. OTOOpaHBI ITAMMBI C IPOOHO-
THUeckuMu cBoiictBamu pomoB Lactobacillus u Enterococcus. MKB, BbimeneHHble W3 KHC-
JIOMOJIOYHBIX MTPOAYKTOB U3 Pa3HBIX PETHOHOB ApIiaxa, B OCHOBHOM OBUIM NPEICTABICHBI IITaM-
mamu pona Enterococcus. ITokazano, uto Hekoropbie mtammbl MKB B mporecce pocra cunTe-
3UPYIOT OTHOBPEMEHHO Pa3HbIe METAOMOTUKH — OaKTEPUOLIMHBI, TOJIUCAXapu/bl, aprHHIH; 00na-
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JAar0T aKTUBHOCTBIO T'MAPOJIAa3bl KETIHBIX coJeit (BSH), YTO MPUBOAUT K PACHICIUICHUIO coJei
JKCIIYHBIX KHCJIOT C O6p330BaHI/IeM AMUHOKHUCJIOT TaypuHa W TJIMIIMHA. OTO6paHHI;Ie ITaMMBbI
MOryT OBITH HCIIOJIB30BaHbI JUIA TIPOMU3BOACTBA MPOAYKTOB d)yHKIII/IOHaJ'ILHOFO NUTaHWs.

Euopa3H006pa3ue — MOJIOYHOKUCIIble 6al<mepuu — Mmemabuomuxu — nozzucaxapudbz -
apeuHun — qbepMeHmamu@Haﬂ AKmMueHocCms

Fermented milk products have long been associated with various demographic
groups and are an integral part of their ethnicity. In recent years, special attention has
been paid to the study of the microflora of national traditional fermented dairy products
and creation of new ones based on isolated bacteria (solitary or associated). This is one
of the most practical and widespread methods for preserving the biodiversity of
microorganisms and using their organoleptic and nutritional properties. The experience
of the widespread use of probiotics in the food industry as a whole confirms the history
of safe human consumption of symbiont microorganisms of the intestinal microflora, to
which belong most of probiotics. In fact, they lack the ability to cause infectious and
invasive diseases in consumers.

Many traditional fermented milk products have been and are being produced in
Asia, Africa, the Middle East, Northern and Eastern Europe and are currently used by
many scientists to study their microflora and create new probiotic products. The
traditional fermented milk product in regions with a cold climate contains mainly
mesophilic bacteria, while thermophilic bacteria, which mainly include representatives
of the genera Lactobacillus and Streptococcus prevail in regions with a hot, subtropical
and tropical climate. Analyzing some data on LAB biodiversity of some southern regions
with hot climatic conditions, the advantage of the presence of lactic acid bacteria, mainly
of the Lactobacillus genus is evident [3, 7, 9, 17].

Extensive studies on the identification of matsun microflora in various regions of
the Caucasus have been carried out in recent years. The microflora of matsun - the
Caucasian traditional fermented milk product includes various species of
microorganisms and their symbiotic associations. Georgian scientists isolated and
described matsun bacteria: Lactobacillus delbrueckii subsp. lactis, Lactobacillus
acidophilus, Lactobacillus casei, Streptococcus thermophilus, Lactococcus lactis subsp.
lactis, Lactobacillus lactis subsp. diacetylactis, Lactobacillus lactis subsp. cremoris,
Enterococcus durans, Lactobacillus delbrueckii [4]. The Lactobacillus bulgaricus strain
was not detected. In Armenia, strains of acidophilic lactobacilli have been used for
production of yogurt, which is fermented mainly by strains of Lactobacillus delbrueckii
subsp. bulgaricus and Streptococcus thermophilus, while the microflora of matsun
contains various types of microbes. A number of researchers have differently described
the microbiota of matsun: Lactobacillus delbrueckii subsp. lactis, Lactobacillus
delbrueckii subsp. bulgaricus, Lactobacillus acidophilus, Streptococcus thermophilus,
Lactococcus lactis, Lactococcus lactis subsp. cremoris, Geotrichum candidum,
Saccharomyces, Candida, and other yeast species [1].

In the scientific literature there are practically no data on the probiotic properties
of LAB isolated from milk or matsun made of milk of different domestic animals (goats,
sheep, buffaloes, donkeys, cows) from various households of the Southern regions of
Transcaucasia. The authors showed that Lactococcus and Enterococcus species were
common in many samples, in particular of those of Artsakh.

From the Microbial Culture Collection of the Microbial Depository Center
(MDC) of the SPC “Armbiotechnology” NAS RA, the LAB strains, isolated from the
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fermented milk of sheep, donkeys, buffaloes, cows, goats from different regions of
Armenia and Artsakh were investigated [4, 10]. Some of them were shown to have
probiotic properties [10, 18]. The 16S RNA gene sequencing method revealed that LAB
strains isolated from the fermented milk of cows, were mainly represented by several
species of genera Lactobacillus and Enterococcus; LAB strains isolated from the
fermented milk of buffalo were mainly represented by strains of the genus Lactobacillus:
Lactobacillus plantarum, Lactobacillus casei, Lactobacillus rhamnosus, Lactobacillus
acidophillus, Lactobacillus lactis. The strains of LAB isolated from samples of donkey
and goats milk were mainly represented by strains of the genus Enterococcus:
Enterococcus faecium, Enterococcus durans, Enterococcus faecalis.

Thus, the comparative investigation of biodiversity of lactic acid bacteria (LAB)
isolated from fermented dairy products produced in the southern regions made from the
milk of some domestic farm animals was of interest.

Materials and methods. Microbial strains and growth media. The endemic LAB
cultures were isolated from various samples of fermented dairy products produced from
the milk of some domestic farm animals from rural households of several regions of the
Republic of Armenia (RA) and Artsakh. Samples were collected in sterile small bottles
and stored at 4°C in the laboratory until they were used in experiments. Serially diluted
samples were spread on MRS agar (Merck, Germany) and hydrolyzed milk agar (1.2 %
wi/v) and cultivated at 37°C. Different morphotypes of colonies were selected and obtained
pure cultures were characterized according to standard methods for lactic acid bacteria.
Pure cultures of LAB were maintained as frozen stocks at -20°C in the MRS broth
containing 40 % glycerol. Before use, they were transferred twice into the appropriate
medium and incubated during 48 hours under temperature controlled conditions in
thermostat at 37°C.

Inoculum preparation and obtaining of cell-free culture broth. Single
colonies were grown in 5 ml of MRS broth (37°C, 24 h) and then were transferred into
100 ml-Erlenmeyer’s flask containing 50 ml of nutrient media and incubated overnight
at 37°C for 24 hours in the thermostat. For cultivation of LAB strains, the following
nutrient media were used: No. 1. The nutrient media prepared on the basis of curd whey
with addition of the following salts: (NH4)2S04-0.8; KH2P04-0.1; MgS04-0.2; yeast
extract-0.3; pepton-0.3; MnSO, -0.05; CHsCOONa-3H,0 -0,2 [Tkhruni et al., 2015].
No. 2 MRS agar and broth (Merck (Germany), ISO (Italy), HiMedia (India)). 50 ml of
the obtained inoculum was transferred into 800 ml of media in 1L Erlenmeyers flask and
grown at 37°C for 48 hour in the thermostat. At the end of culture growth, cell
concentration achieved 7.2 x10® CFU/mI (of titration) and pH reduced to 3.5-4.2.
After the end of growth, culture broth was centrifuged at 5,000 rpm during 20 min and
the obtained cell free culture broth (CFC broth) was used for future purification.

Purification of the CFC broth. CFC broth of LAB strains was purified by the
standard method [19]. Survival of LAB in the conditions close to those in the intestine
(influence of digestive enzymes, pH in the range of 3.0-8.0) was checked according to the
generally accepted method. Determination of ability to adhesion was carried out,
antioxidant activity of LAB was determined according to Guidelines MU 2.3.2.2789 -10
[20].

Isolation of protein-like substances with antimicrobial properties from the
concentrated CFC liquid was carried out using the gel filtration method. Concentrated
CFC liquids were fractioned on the column with Sephadex G-25 superfine resin (1.5 x
50 cm, vol. 100 ml). Each fraction (n=45) eluted from the column, was tested for
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antibacterial activity against test cultures S. typhimurium G 38 and B. subtilis 17-89.
Fractions displaying bactericidal properties were pooled and vacuum evaporated at a
temperature of 50-55°C, residual pressure 0.01 MPa.

High-performance liquid chromatography (HPLC). Fractions, obtained after gel
filtration method, were purified by HPLC method with application of various systems
(Semi-preparative "Avex ODS" Cig column (8 by 250mm, Waters and Shimadzu, Japan);
Shimadzu LC-20 analytical Cig column (4.6 by 250 mm, Symmetry, USA, with a detector
Diode array SPD-20a, auto-sampler). The eluent consisted of bi-distilled water,
trifluoroacetic acid (TFA) and acetonitrile (HPLC "SIGMA", USA)). Sample injection
volume: 100 pl. Elution was monitored at different wavelength range of 190-400 nm.
Detection was performed at 210, 254, 280 nm wavelengths. Fractions eluted from the
column were freeze-dried, dissolved in 150 pl of bi-distilled water and tested for
antibacterial activity. Fractions, showing maximal antimicrobial activity were selected.

Determination of amino acid. To determine the amino acid content, high-
performance liquid chromatography (HPLC), systems (Semi-preparative "Avex ODS"
C18 column (8 by 250 mm, Waters and Shimadzu, Japan) was used; Shimadzu LC-20
analytical C18 column (4.6 by 250 mm, Symmetry, USA, with a detector Diode array
SPD-20 a, auto-sampler).

Isolation of the exopolysaccharides (EPS) was carried out according to the
method, described by Bajpai et al. [2]. The polysaccharides were obtained in the form of
a dry powder and tested for the presence of antimicrobial activity. A 10 % solution was
used and 100 pl of the tested samples was added to the surface of nutrient agar pre-
inoculated with gram-negative B. subtilis 17-89.

BSH production was carried out according to the method, described by Lorena R. et
al. [13].

Statistical analysis. Microsoft Word 10 and Microsoft Office Excel 2010
applications have been used, the data obtained are valid for p < 0.05.

Results and Discussion. Among all studied strains of LAB, the 100 strains of
several species of Lactobacillus and Enterococcus genera from the MDC collection, were
selected. It was shown that the selected strains were thermophilic and grew well at pH 8-
9. The results of study of main probiotic properties of strains [20] are summarized in
Table 1.

Table 1. Characterization of strains by the presence of the main probiotic properties

Characteristics
LAB Activity Resistance to Adhesion
AU/ml | AoA | BSH |Antibiotics |t°C, (42°C) Bile pH pH
(0.2-0.5%)| 2-3 8-9

Number 96 74 72 62 72 72 78 74 76
of strains

studied

% 37.5 30.6 | 36.8 40.3 77.8 62.5 25 |98.6 33.3

Legend: AU/ml - antimicrobial activity
AOA - antioxidant activity
BSH -bile salt hydrolase

Currently, the properties of probiotic strains synthesizing metabiotics (structural
components of probiotic microorganisms), which can have functional purposes, are of
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interest. According to the modern classification, the main categories of functional
nutrition products are lactic acid bacteria and products of their metabolism [16].

Study of antibacterial properties shown, that preparations, obtained from culture
liquid (CL) of LAB strains, partially purified by ion-exchange chromatography(AMP),
inhibited the growth of multi-resistant bacteria, isolated from patients and animals, with
different efficiency. In the same way they also inhibited food spoilage microorganisms
of various taxonomic groups of Salmonella spp., E. coli, Proteus mirabilis, Pasteurella
spp., Clostridium spp., Streptococcus spp., Staphylococcus aureus, Shigella spp.,
Yersinia enterocolitica, Bacillus cereus [11, 19]. The effectiveness of growth inhibition
depends on the species specificity of the strains and, in terms of their antimicrobial
activity, is not inferior to the action of antibiotics. Strains of the genus Enterococcus
isolated from the fermented milk of cows are inferior in antimicrobial activity to strains
isolated from the fermented milk of sheep and donkeys. It should be noted that most of
the studied strains did not have proteolytic activity.

It is known that LAB synthesize various amino acids during growth, but not all
strains synthesize arginine. Arginine is a partially replaceable amino acid. In healthy
adults arginine is produced by the body in sufficient quantities. At the same time, in
children and teenagers, as well as in the elderly and sick people, the level of arginine
synthesis is often insufficient. Arginine is a substrate of NO-synthases in the synthesis of
nitric oxide (NO), which is a local tissue hormone with multiple effects from anti-
inflammatory to vascular effects and stimulation of angiogenesis. The screening of the
ability of LAB strains to synthesize L-arginine showed significant intra-species
differences. It was shown that some Lactobacillus and Enterococcus strains were able to
synthesize L-arginine (mg/ml) in 48-hour growth. It was shown that among 10 strains of
L. rhamnosus species, 60% of strains were able to synthesize L-arginine. Two strains of
Lactobacillus rhamnosus 20-12 and Lactobacillus plantarum 66 showed increase of L-
arginine during growth in both nutrient media (MRS, milk). It was shown that
L. rhamnosus 20-12 and L. plantarum 66 had potential probiotic activity and synthesized
a protein-like substance (bacteriocin). Results of chromatograms and spectrograms of
AMP, obtained from L.rhamnosus 20-12, indicate that these potential bacteriocins
(BCN1 and BCN2) have peptide bonds. Spectrograms demonstrate that molecular
weight of BCN 1 and BCN 2 are 1.427 Da and 602.6 Da, respectively and they can be
considered as class 11 bacteriocins [19].

Various researchers have shown that lactobacilli have a great potential for the
synthesis of exopolysaccharides (EPS). Some of them promote the selective growth of
LAB and bifidobacteria, thereby playing a positive role in the microbiota and the host
immune system [6]. Recently, EPS produced by LAB attract more and more attention,
mainly, due to their health benefits [6, 12, 15].

The overall antimicrobial activity and the ability to synthesize polysaccharides of
some strains of the genus Lactobacillus and Enterococcus was studied. The results are
represented in Table 2. The comparative overall antimicrobial activity of and the
quantitative synthesis of polysaccharides obtained after cultivation of the strains is
higher in strains of the genus Enterococcus.

Among all studied 21 strains of Enterococcus genus, isolated from the donkey milk,
some strains synthesized exopolysaccharides, the synthesis of which does not depend on
the composition of the nutrient medium, but depends on the temperature of the strain
growth. All strains synthesized exopolysaccharides in different amounts from 2 to 15g/I
during 48-hour of growth. The analytical HPLC method showed that exopolysaccharides
isolated from the culture liquid of probiotic Ent. faecium strains consisted of glucose and
galactose molecules. However, not all isolated exopolysaccharides had the antimicrobial
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activity. Our preliminary result showed that the highest yield of exopolysaccharides was
observed in Ent. faecium KE-5 strains isolated from donkey milk. It was shown that that
Ent. faecium KE-5 strains also had the antioxidant activity and synthesized a protein-like
substance (bacteriocin). Thus, the data show the presence of a number of properties in
the studied strain Ent. faecium KE-5 - the production of exopolysaccharides and
bacteriocins, the synthesis of arginine and the ability to suppress the growth of a number
of pathogenic bacteria from patients, which indicates the prospects of this strain in the
creation of new functional products.

Table 2. Characterization of the antimicrobial activity of supernatants (CFCx5) and
polysaccharides (test culture S. typhimurium G -38, 48h., 30°C)

Genus of Number of Polysaccharides Total
the strains the strains antimicrobial
activity of the
supernatants
(x5), AU
Antimicrobial
% n activity
(AU/mI)
Lactobacillus 13 8 4 1300 20000
Enterococcus 21 10-15 5 2500 27000

A number of authors have shown that some types of probiotics Bifidobacterium
and Lactobacillus, which have the antimicrobial activity, produce bile salt hydrolase
(BSH) [13]. Such probiotics containing active BSH increase the production of bile salts
from cholesterol in their colonized area, thereby reducing the cholesterol problems. As a
result of breaking down bile salts, the amino acids taurine and glycine are formed. The
activity of BSH of probiotic LAB strains was studied when in a nutrient medium
containing 1% bile. 72 Strains from the fermented milk of goats, donkeys, buffaloes,
cows were studied, of which 35% had the ability to break down bile salts. According to
the results of conducted research, strains were selected that hydrolyzed bile salts with the
formation of crystals after 48-hour growth at a temperature of 37 °C. It was shown by
HPLC that the breakdown of bile salts resulted in amino acids taurine and glycine
formation in the CL. It was shown that the quantitative formation of taurine and glycine
during deconjugation of bile salts by Ent. faecium AA-20-2 and Ent. durans AA-11-6
strains differed from the parameters of the studied Ent. faecium KE-5 and Ent faecalis
AG-32-6 strains. The probiotic strains Ent. faecium AA 20-2 showed the largest
increase in glycine, while Ent. durans AA 11-6 showed the largest increase in the amino
acid taurine. The studied strains after cultivation in a nutrient medium containing 10%
bile were selected. The results showed that the resistance of 10% bile led to an increase
in the content of taurine and glycine that indicates an increase in BSH activity in the
selected strains. The probiotic properties of strains and the ability to break down
cholesterol allow to use them for the production of biofunctional food products. Table 3
shows the names of the selected strains and metabiotics synthesized by the strains in the
process of growth.
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Table 3. Characteristics of LAB metabiotics producers

LAB strains Nutrient medium Metabiotic in
CL,
mg/ml
Nutr. med. No. 1| MRS broth

L.rhamnosus 20-12 0.4 2.5 arginine
L.plantarum 66 0.4 2.0 arginine
Ent. faecium KE-14 40 ND polysaccharide
Ent. faecium KE-5 40 ND polysaccharide
Ent. durans AA-11-6 ND 2.10 taurine
Ent. faecium AA-20-2 ND 1.25 glycine

The B-galactosidase activity of LAB isolated from the national fermented product
matsun was studied. It was shown that some endemic lactic acid bacteria isolated from
cow’s milk matsun samples had p-galactosidase activity. Three strains of L.fermentum
27-6, L.delbrueckii ssp. lactis 17-13, L. mesenteroides ssp. cremoris G-6 with (-
galactosidase activity were selected from 370 studied lactic acid bacteria. These strains
differ in the activity of p-galactosidase and the amount of residual lactose in milk. L.
fermentum 27-6 strain has high B-galactosidase activity and high residual amount of
lactose, while L. mesenteroides ssp. cremoris G-6 with low B-galactosidase activity has
high residual amount of lactose under the same conditions [5].

Thus, the study of bacteria of the genera Lactobacillus and Enterococcus isolated
from fermented milk of different animals and selected for probiotic properties can be
recommended for their use to create functional food products.

Conclusion.

In the Microbial Culture Collection of the Microbial Depository Center (MDC) at
the SPC “Armbiotechnology” NAS RA, contains cultures of lactic acid bacteria (LAB)
isolated milk and other dairy products made from buffalo, goat, cow, donkey milk. The
selected strains synthesize metabiotics (bacteriocins, arginine and polysaccharides) in the
process of growth, have B-galactosidase and BSH activity. Research in this direction
opens up the prospect for targeted studies in the field of creating new functional food
products with broader therapeutic and prophylactic properties.

Ethical Approval. This article does not contain any studies with human
participants or animals performed by any of the authors.

Conflict of Interest. The authors declare that they have no conflict of interest.

Data availability. All data generated or analyzed during this study are included
in this published article and available from the corresponding author on reasonable
request.

Acknowledgments. The work was supported by the MESCS Science Committee
of RA, in the frames of the research project Ne 21T-21325: Investigation of Properties of
New Probiotic Strains for Prophylaxis of Certain Diseases.

141



10.

11.

12.

13.

14.

15.

16.

A STUDY OF LACTIC ACID BACTERIA AND PROSPECTS FOR THEIR APPLICATION

REFERENCES

Afrikian E. Studies of lactic-acid bacteria in Armenia with emphasis on radio
protective properties. Journal of Environmentalist, 32, 2, 256-268, 2012.

Bajpai V.K., Majumder R., Rather I.A., Kim K. Extraction, isolation and
purification of exopolysaccharide from lactic acid bacteria using ethanol
precipitation method. Bangladesh J. Pharmacol., 11, 573-576, 2016.

Bettache G., Mebrouk K. Characterization of lactic acid bacteria isolated from
Algerian arid zone raw goats' milk. African Journal of Biotechnology, 3, 6, 339-342,
2004.

Bokulich N., Amiranashvili L., Chitchyan K., Ghazanchyan N., Darbinyan K.,
Gagelidze N., Sadunishvili T., Goginyan V., Kvesitadze G., Torok T., Mills D.
Microbial biogeography of the transnational fermented milk matsoni. J. Food
Microbiology, 50, 12-19, 2015.

Chitchyan K., Verdyan A., Darbinyan K. A study of B-galactosidase activity of
lactobacilli from microbiota of traditional Armenian lactic acid product
Matsoon. 4th International Scientific Conference of Young Researchers
"Biotechnology. Science and Practice". Yerevan, 58-59, 2017.

Dertli E., Toker O.S., Durak M.Z., Yilmaz M.T., Tathsu N.B. Development of a
fermented ice-cream as influenced by in situ exopolysaccharide production:
rheological, molecular, microstructural and sensory characterization. Carbohydr.
Polym. 136, 427-440, 2016.

Ehsani A., Mahmudi R., Tokmechi A., Pajohi M.R. Iranian white cheese as a food
carrier for probiotic bacteria. Iranian Journal of Food Science and Technology,
8, 31, 77-83, 2011.

Fernandes P.P., Lopez A.C., Pelaez C., Requena T. Probiotic strains: survival
under simulated gastrointestinal conditions, in vitro adhesion to Caco-2 cells
and effect of cytokine secretion. Eur Food Res. Technol, 227, 1475-1484,
2008.

Fernandez Asmahan, Isolation and identification of lactic acid bacteria isolated
from traditional drinking yoghurt in Khartoum state Sudan. Current Research in
Bacteriology, 4, 1, 16-22, 2011.

Israyelyan A. Comparative characterization of endemic lactic acid bacteria of
Enterococcus genus from cow’s milk. 1st European Conference on Biology and
Medical Sciences, Prague, 34-44, 2017.

Israyelyan A., Tkhruni F., Arstamyan L., Balabekyan Ts,. Khachatryan T.,
Karapetyan K. Comparative characterization of endemic lactic acid bacteria
isolated from several regions of Armenia and Nagorno Karabakh Republics.
Biolog. Journal of Armenia.; special Issue, LXVIII, 50-57, 2016.

Juraskova D., Ribeiro S., Silva C. Exopolysaccharides Produced by Lactic Acid
Bacteria: From Biosynthesis to Health-Promoting Properties. Foods, 11, 156,
2022.

Lorena R., Abelardo M., Sdnchez B. Bile resistance mechanisms in Lactobacillus
and Bifidobacterium. Frontiers in Microbiology, 4, 396, 2013.

Saghyan A.S., Bagiyan V.A., Chitchyan K.V., Ghazanchyan N.L., Kinosyan
M.H., Harutyunyan A.E., Goginyan V.B. Catalogue of the Yeasts and lactic acid
bacteria. «Stepanyan Print» LLC Printing house, Yerevan, 7, 191 p, 2022.
Shehata M.G., S.A. El Sohaimy, Malak A. ElI Sahn, M.M. Youssef Screening of
isolated potential probiotic lactic acid bacteria for cholesterol lowering property
and bile salt hydrolase activity. Annals of Agricultural Sciences, 61, 1, 65-75,
2016.

Shenderov B.A. Metabiotics: Novel idea or natural development of probiotic
conception. J. Microbiological ecology in Health and Disease, 24, 1-6, 2013.

142


http://ascidatabase.com/author.php?author=Asmahan%20Azhari&last=Ali
http://www.frontiersin.org/people/u/21461
https://www.sciencedirect.com/science/journal/05701783
https://www.sciencedirect.com/science/journal/05701783/61/1

T.V. KHACHATRYAN, F.N. TKHRUNI, TS.R. BALABEKYAN, A.L. ISRAELYAN, K.J. KARAPETYAN, K.V. CHITCHYAN

17.

18.

19.

20.

Terzic-Michéle Dalgalarrondo A., Tolinacki M., Nikolic M., Lozo J., Begovic J.,
Gulahmadov S.G., Alekperovich Kuliev A., Chobert J.M., Haertle T,
Topisirovic L. Phenotypic and genotypic characterization of lactic acid bacteria
isolated from Azerbaijani traditional dairy products. African Journal of
Biotechnology, 8, 11, 2576-2588, 20009.

Tkhruni F., Karapetyan K., Danova S., Dimova S., Karimpur F. Probiotic
properties of endemic strains of lactic acid bacteria. J. Bio Sci. Biotech., 2, 1-6,
2013.

Tkhruni F.N., Saghyan A.S., Balabekyan Ts.R., Karapetyan K.J., Khachatryan
T.V., Aghajanyan A.E. Lactobacillus rhamnosus BTK 20-12 bacteria strain,
producing Rhamn 20-12. BCN1 and Rhamn 20-12 BCN2 bacteriocins. Patent
RA Ne 2924 A, 2015.

Ml RF 2.3.2.2789-10. Guidelines for the sanitary and epidemiological
assessment of safety and functional potential of probiotic microorganisms used
for food production. 2011.

Received on 12.05.2023

143



Lwjwutnwbh Ghuinnigynibbtph Uqquihlt Uywnbdhw Cwjwunmwih Yeluwpwlwwb <wGnbu
HauuoHaAbHas Akaaemus Hayk ApmeHuu Buoaoruueckuu XypHaAa ApmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

e Pnpdwnuipwlwl b inGuwlwi hnndwélibn « Ixcnepumenmanshsvie u meopemuueckue cmamaou
* Experimental and theoretical articles *

Biolog. Journal of Armenia, 2-3 (75), 2023

DOI: 10.54503/0366-5119-2023.75.2-3-144

A CONTRIBUTION TO THE FAUNA OF TIDEIDAE MITES
(ARCARIFORMES, TYDEIDAE) OF ARMENIA

N.T. STEPANYAN

Armenian State Pedagogical University
narine.stepanyan.94@mail.ru

This paper presents the results of Tideid mites’ study in Armenia, based on the data of our
collections during 2019-2022. We contributed to the Tideid fauna of Armenia with four species of
mites as a first record for Armenian fauna: Tydulosus granulosus Canesrtini 1886; Lorryia
instignita, Kuznetcow, 1971; Pronematus rapidus, Kysuemnos,1972; Brachytydeus mali Oudemans,
1929 belonging to four genera -Tudulosus Baker,1965; Pronematus Baker,1965; Lorryia,
Oudemans, 1925; Brachytydeus Oudemans, 1929. Their role and importance in the orchard
ecosystem are given. The material presented in this article are stored in the collections of the
Laboratory of Experimental Zoology of the Institute of Zoology of the Scientific Center of
Zoology and Hydroecology of the National Academy of Sciences of the Republic of Armenia.

Armenia — Tideid mites — new records — fauna

Uphuwwmwlpnid Uubpywjwgwé Gu 2019-2022 pqwlwulbphl 3wjwuwnwunid inhnkhn
wnqbph 4Gpwpbpjw ntuntdbwuhpnie)niulbph wpryniupltpp, npnup hhdudwé Bu Jbp ubthw-
Jwl hwydwpwoénubph ndjwiutph ypw: Unipp hwdwnpdnd B 3wjwunwuh wnibwjh yb-
nwptpjw UGp hGnwagnuniejwl 2wpnibwynieniup: Unwoht wugqwu Iwjwunnwuh Swnilwih
hwdwpn LWJwpwagnpyt £ wmhnthn tngbph ¢gnpu Unp inGuwy — Tydulosus granulosus Canesrtini 1886;
Lorryia instignita, Kuznetcow, 1971; Pronematus rapidus, Kysuenos,1972; Brachytydeus mali Oudemans,
1929 snpu gbnbphg — Tudulosus Baker, 1965; Pronematus Baker,1965; Lorryia, Oudemans, 1925;
Brachytydeus Oudemans, 1929: Snrjg tU tnpqwé npwlg ntpl ne Lpwlwyneejntlp wwnnwwnt wjgh-
Ubph Eynhwdwlwnpgnid: 3wjnuwpbpdwéd nbGuwyubpp wwhynud U 33 QUU yEunwluwpwunt-
rjwU W hhnpnEyninghwjh ghnwywl YEuinpnuph Yeunwlwpwuniejwl huunhwniinh thnpéwpw-
pwywu jwpnpwwnnphwjh hwywpwéniubpnid:

Jwywuwnwl — inpnbhn inqbn — unp wnbuwly — pwntliw

B pabore mpencraBieHbl pe3yabTaThl UCCICAOBAHUN 10 KJICIIAM-THACHAaM ApPMEHHH,
nmpoBeneHHbIX 3a mepuos 2019-2022 rr., B OCHOBY KOTOPBIX MOJIOKEHBI JaHHBIE COOCTBEHHBIX
coopoB. CooOmieHue SBISAETCS NPOJNODKCHHEM HAIINX WCCICIOBaHUM TO QayHe THAEUT
Apwmennn. BriepBoie utst ayHsl ApMEHHH OTMEYEHBI YeThIpe HOBHIX Buaa kiemeidr — Tydulosus
granulosus Canesrtini 1886; Lorryia instignita, Kuznetcow, 1971; Pronematus rapidus,
Kysuenos,1972; Brachytydeus mali Oudemans, 1929 u3 gersipex pomos — Tudulosus Baker, 1965;
Pronematus Baker,1965; Lorryia, Oudemans, 1925; Brachytydeus Oudemans, 1929. TToka3zana nx
POJIb U 3HAYCHUE B DOKOCUCTEME IIJIOAOBOIO caza. Tunel BBISIBIEHHBIX BHUJIOB XpaHATCA B
KOJUICKLUSIX J1abopaTopuy SKCIepUMEeHTanbHOW 300soruu  MHctutyta 300ioruu  Hay4noro
LIEHTPa 300JI0TUH U ruaposkonoruu HanmonaneHoit akanemMun Hayk PecrryOmuku ApmeHust.

Apmenus — knewu muoeuovl — HOBbLL 6UObL — hayHa
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Tideidae family [8] mites belong to the order Acariformes. The family was first
recorded in 1877 by the German arachnologist Matthias Paul Kramer [6, 8].

These are small, oval or elongated animals, colored in pale yellow, brown, pink
or green.

The integuments of the body are soft, elastic, in linear folds or mesh. The
propodosome is separated from the hysterosome by a transverse suture. They are found
on trees and shrubs, herbaceous plants, on fungi, in moss and lichens, in forest litter and
humus [13, 18, 19].

Being one of the dominant groups of mites on plants, tideids are represented by
predators, myco-, phyto-, sapro-, and mixophages. Soil tideides accelerates the processes
of humification and mineralization.

Species living in the nests of Hymenoptera help to clean the host brood from
parasitic fungi.

Most species of plant-dwelling tideids are involved in the regulation of the
abundance of such phytophages as flatworms, gall and spider mites, mealybugs. At the
same time, tideids serve as an alternative food source for useful predatory inhabitants of
agrocenoses: mites, beetles and Diptera [5, 14].

Other plant-dwelling phytophagous tideids can be harmful to horticulture and
viticulture.

The importance of these group makes it expedient to study the species
composition of the Armenian fauna’s Tideids, with their morphological and ecology
characters, since their diversity and practical significance have been neglected in
Armenia until the recent few studies by K. Dilbaryan and friends [20] where 11 species
have been recorded for the fauna of Armenia

In addition, it should be noted that the study of mites - the tideid of Armenia, of
course, is part of the knowledge of the biological diversity of the country.

Materials and methods. The work was carried out in the laboratory of experimental
zoology of the Scientific Center for Zoology and Hydroecology of the National Academy of
Sciences of the Republic of Armenia during 2019-2022. The material was mites - tideids collected
from different physical and geographical zones of Armenia (Ararat, Armavir, Kotayk, Tavush
region and environs of Yerevan city) (mapl). More than 9 collecting trips were made (more than
300 specimens of tideids were identified). It should be noted that some of the species of tideids
presented in the work, are described for the first time in the fauna of Armenia. Samples of leaves,
bark and branches of plants were collected and placed in plastic bags for subsequent
stereomicroscopic examination.

For transportation, analysis and accounting, well-known methods adopted in acarology
were used [1, 3, 4].

The collection of mites was carried out by examining the substrate, shaking and
photoeklektor [2]. The material was analyzed manually using Binocular microscope MBS-10.
Species identification was carried out under an MBI-3 microscope with a KF-4 phase contrast
instrument and an Amplival Carl Zeiss Jena microscope using the appropriate references and key
tables [9-13, 17].

Microscopic preparations were prepared from live or dead mites, previously maintained in
70 % ethanol. Individuals collected in spring and autumn, in the body of which there are a lot of
fat reserves, and individuals with highly developed cuticular covers, were kept for 2-3 days in a 10
% solution of caustic potassium or in a solution of chloral hydrate and phenol (in one ratios)

These solutions soften the integument and remove fat from the body. After washing the
mites in distilled water, they were fixed in preparations by placing them in the Goyer-Berlese
medium. More successful preparations have been obtained from live mites.
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Results and Discussion. As a result of this study, for the first time for the fauna
of Armenia 4 new species of tideid mites were recorded. The mites are small, oval or
elongated, but usually colored pale yellow, brown, pink, or green. It should be noted that
the body of mites consists of a gnathostoma (chelicerae, palps, and hypostoma) and an
idiosoma (legs, aspidosoma, opisthosoma, and podosoma). The outer cover is soft, in
some species it forms a dotted or reticulated pattern, the propadosoma and hysterosoma
are usually separated by a distinct suture. The legs end in two claws and an empodium of
hairs, with the exception of Pronematus, which lacks claws and empodium. Some
species do not have eyes, others have two or three eyes.

The list of tideid ticks in Armenia
Tydulosus dumosus, Kuznetcow, 1973.
Tydulosus visendus, Kuznetcow, 1973.
Pronematus anconai, Baker, 1944,
Tydeus placitus Livshitz, 1973.

Tydeus kochi Oudemans, 1928.

Tydeus caudatus (Duges,1836)

Lorria sp. opur, 2021

*Tydulosus granulosus Canesrtini, 1886.
*Pronematus rapidus, Kysueuos, 1972.
*Brachytydeus mali Oudemans, 1929
*Lorryia instignita, Kuznetcow, 1971.
*first record for Armenian fauna

Tydulosus granulosus Canesrtini 1886- Distribution in Armenia: (Map 1)
1.Erevan region- Cherry leaf, 05.09.2020, 850-1300 m.a.s.l., 40°44°27" N

44°51°45"E.

2.Dilijan region- Apple leaf, 23.08.2020, 1100-1510 m.a.s.l, 40°10°49" N

44°51°47"E.

Description:

The mites are broadly oval in shape, with large oval tubercles on the dorsal and
partially on the ventral side, covered with longitudinal and transverse folds.
Hysterosome with 9 pairs of setae. All legs with ambulacral claws and empodium.
Femur 4 is not divided into 2 parts. Striae of hysterosoma longitudinal, basketweave
pattern covers entire venter. Propodosoma sensory setae not as long as distance between
them, all other dorsal body setae short, strong, serrate. Anal plates small, anus far
removed from posterior margin of body, with a pair of small simple setae not
approximate to plates. Gnathosoma covered by body, chelicerae long, palpus short and
strong as figured, terminal palpal tarsal seta forked distally. Empodia hooked ventrally.

Pronematus rapidus, Ky3uenos,1972.- Distribution in Armenia: (Map 1)
1.Garni village- plum leaf, 01.05.2021, 1400 m.a.s.l., 40°06’43" N
44°43°44"E.

2.Hacavan village- apple leaf, 26.04.2021, 1730 m.a.s.l, 39°27°46" N
45°58°23"E.

3.Goght village- apple leaf, 25.10.2021, 1500-1700 m.a.s.l., 40°08°22" N
44°46°46"E.

4.Jrvej village - apple leaf, 11.10.2021, 1360 m.a.sl., 40°11°08" N.,
44°35’13"E.

Description:
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The body of mites is elongated or ovoid. The hysterosoma has 9 pairs of setae.
Dorsal setae not longer than distance between their bases. Tarsus 1 lacks empodium and
ambulacral claws and bears four long setae at apex. Femur 4 is not divided. Ticks were
found in orchards on the bark of an apple tree in a colony of tetranychoid mites, which
confirms the data of a number of authors who are considered their predators. From
tetranychoid mites in whose colonies tideids were found were: Tetranychus urticae Koch
1836, T. vienensis Zacher, 1921.

Brachytydeus mali Oudemans, 1929-Distribution in Armenia: (Map 1)

1. Hankavan region- pear branch, 31.03.2021, 2000 m.a.s.l., 40°38°39" N.,44°28°53"E.
2 Aghavnadzor region - plum leaf, 31.09.2021, 1450-1600 m.a.s.l., 39°47°01"
N.,45°13’41"E

3. Mkhchyan village- pear branch, 01.09.2022, 845 m.a.s.l., 40°01°12" N.,44°29°28"E.
Description:

The mites are broadly oval, widening towards the anterior part of the hysterosome. The
hysterosome has 9 pairs of setae.

Body surface in linear folds. All legs with ambulacral claws and empodium. Femur 4 is
not divided. Found on the branches of cherry plum, apple, pear trees.

Lorryia instignita, Kuznetcow, 1971 - Distribution in Armenia: (Map 1)

Getazat village-thorn leaf ,13.07.2022, 930 m.a.s.l. 40°02°17" N., 44°33’50"E.
Baghramyan village-thorn leaf , 02.06.2022, 1080 m.a.s.l., 40°11°N., 35°50’E.

Description:

Body broadly oval. Hysterosome with 9 pairs of dorsal setae: 5D and 4L Dorsal
setae elongate club-shaped, strongly serrated. Proximal seta on tarsus 1 smooth. The
folds of the dorsal surface, intersecting, form a mesh pattern. All tarsi have a pair of
ambulacral claws and empodium.

Prevalence of Tydeid mites (map .1)
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It is important to note that a number of phytoseiid mites were found with the
above-mentioned tideids, among which Amblyseius finlandicus, Oudemans, 1915 and
Phytoseius plumifer, Canestrini et Fanzago, 1876 were most frequently encountered.
This once again confirms what was said above that tideids are alternative food sources
for predatory mites and insects.

Therefore, for the first time for the fauna of Armenia, four species of mites
recorded with note of the studied regions.

New micro- and macro-habitats (species and life forms of plants, plant communities) are
noted. The biotopic confinement of species to plant communities of orchards was
revealed.

The theoretical and practical significance of the work lies in the reduction of the
species composition and ecology of tideid mites, which can be used for taxonomy,
zoogeography, population ecology, ethology, preparation and compilation of keys.

REFERENCES

1. Baker E.W. The genus Lorryia. Annals of the Entomological Society of
America, 61, 986-1008, 1968a. DOI: 10.1093/aesa/61.4.986.

2. Baker E.W. The genus Paralorryia. Annals of the Entomological Society of America 61:
1097-1106, 1968b. http://dx.doi.org/10.1093/aesa/61.5.1097

3. Buitendijk A.M. Voorloopige Catalogus van de Acari in de Collectie-
Oudemans. Zoologische Mededelingen 24, 281-391, 1945. PDF available via Naturalis
Biodiversity Center.

4. Dilbaryan K.P. Stepanyan N.T. Nutricional connections of acariphages in the ecosystem
of the orchard Norwegian Journal of development of the International Science 2, Ne 59,
p. 3-5, 2021.

5. Edward W.D. Chant Baker and others. Advances in acarology, 2, Ithaga, New York. 1-
174. 1965.

6. Kazmierski A. Description of two new species of Tydeinae (Acari: Actinedida: Tydeidae)
from Spain with the remarks about the Iberian species of subfamily. Annales
Zoologici 58, 357-363, 2008.

7. Kazmierski A. Description of two new species of Tydeinae (Acari: Actinedida: Tydeidae)
from Spain with the remarks about the Iberian species of subfamily. Annales
Zoologici 58, 357-363, 2008.

8. Kramer P. Grundzuge zur Sustematikder Milben. — Arch.Naturgesch., Bd, 43, 2, 215-
247, 1877.

9. Kuznetsov N.N. “Ticks of the genus Lorryia (Tydeidae) from the Crimea and Georgia,”
Zoological Journal, 50, 11, ¢. 1751-1757, 1971.

10. Kuznetsov N.N. Ticks of the genus Paralorryia (Tydeidae) from the Crimea,” Zoological
Journal, L1, issue 1, c. 28-35, 1972.

11. Kuznetsov N.N, Livshits 1.Z. “Guidelines for the collection and identification of tideid
mites (Tydeidae, Acariformes)” Yalta, c. 1-34, 1973.

12. Kuznetsov N.N., Livshits I.Z. “The genus Tudeus Koch (Acariformes Tydeidae,) based
on materials from the Crimea and the Caucasus” Zoological Journal, L11, issue 1, c. 45-
53, 1973.

13. Kuznetsov N.N., Petrov V.M. Predatory mites of Baltic States. Riga Ed. “Zinatne”, p.1-
141, 1984.

14. Kulchitsky A.G. Tideid mites (Acarifirmes: Tydeidae) of the forest-steppe zone of
Ukraine Abstract, Kyiv, 1992.

15. Oudemans A.C. Acarologische aanteekeningen XCV. Entomologische Berichten 7, 393-
399 [518], 1929a.

16. Oudemans A.C. Acarologische Aanteekeningen XCVIII. Entomologische Berichten 7,
476-485 [525], 1929b.

148


https://species.wikimedia.org/wiki/Edward_W._Baker
https://species.wikimedia.org/wiki/ISSN_0013-8746
https://species.wikimedia.org/wiki/ISSN_0013-8746
https://en.wikipedia.org/wiki/Digital_object_identifier
https://species.wikimedia.org/wiki/Edward_W._Baker
https://species.wikimedia.org/wiki/ISSN_0013-8746
http://dx.doi.org/10.1093/aesa/61.5.1097
https://species.wikimedia.org/wiki/Andrzej_Ka%C5%BAmierski
https://species.wikimedia.org/wiki/Andrzej_Ka%C5%BAmierski
https://species.wikimedia.org/wiki/Anthonie_Cornelis_Oudemans
https://species.wikimedia.org/wiki/Anthonie_Cornelis_Oudemans

A CONTRIBUTION TO THE FAUNA OF TIDEIDAE MITES (ARCARIFORMES, TYDEIDAE) OF ARMENIA

17. Silva G.L. DA, , Metzelthin M.H., SiLva, O.S. DA & FERLA, N.J. Catalogue of the mite
family Tydeidae (Acari: Prostigmata) with the world key to the species. Zootaxa 4135,
1, 1-68, 2016. DOI: 10.11646/zootaxa.4135.1.1. Reference page.

18. Stepanyan N.T. The first records of Tideid mites (Acariformes Tydeidae) for Armenian
Fauna. LXX1Y, 4, p. 69-74, 2022.

19. Thor S. Tydeidae, Ereynetidae. Das Tierreich 60, 1-84, 1933.

20. Junbapsan K.II., Cmenansn U.D., Cmenansn H.T. Tunennst (Acariformes Tydeidae)
¢aynsr Apmennn, COOpHHUK Hay9IHBIX CTaTei 0 MaTepragaM MeXIyHapOJHOH HayqHON
KoH(epeHmn «Teopust n mpakTHka 60psOBI ¢ MapasnTapHeIME Ooe3HsMm» PAH, M.,
€.178-183, 2022.
https://www.vniigis.ru/1_dlya_failov/Conferences%20and%20meetings/conference-
2022/178-183.pdf

Received on 26.05.2023

149


https://species.wikimedia.org/wiki/Guilherme_Liberato_da_Silva
https://species.wikimedia.org/wiki/Maicon_Henrique_Metzelthin
https://species.wikimedia.org/wiki/Onilda_Santos_da_Silva
https://species.wikimedia.org/wiki/Noeli_Juarez_Ferla
https://species.wikimedia.org/wiki/ISSN_1175-5326
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.11646%2Fzootaxa.4135.1.1
https://species.wikimedia.org/wiki/Template:Da_Silva_et_al.,_2016
https://species.wikimedia.org/wiki/Sigvart_Thorkelsen

LwjwunwOh GhunneyntGOtph Uqquyhlt Uywntihw Cwjwunmwih Yetuwpwlwlwb {winbu
HauuoHaAbHasa Akasaemus Hayk ApMmeHuu Buoanoruueckuu XypHaan ApMmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

* Onpdwnwipwlywl U inGuwlywl hnnywdlibn « Ixcnepumenmanvhvle u meopemuuecKue Cmamsu ©
« Experimental and theoretical articles »

Buoaor. :kypH. Apmenun, 2-3 (75), 2023

DOI: 10.54503/0366-5119-2023.75.2-3-150

HNOTEHUUAJIBHAS POJIb AEDES VEXANS B IEPEJJAYE
FRANCISELLA TULARENSIS B TABYHICKOM MAP3E,
APMEHMA, 2017-2019

JLT. HUA3SH?, P.P. JAHUEJISIH?, A.Il. HABUHSIH?,
A.B. BAHSIH?, J1.B. TAPOHSIH?

Y Upmancrasn accoyuayus 0buecmeenno20 30pasooxpanens,
omoen peanuzayuu HayyHvlx npopamm
2Hayuonanbuwlii yenmp no konmpomuo u npogunaxkmuxe sabonesanuti, M3 PA
Lyudmila.Niazyan@gmail.com

Francisella tularensis (Ft) — rpamoTpunarensHas KOKKOOAKTEpUs, BO30OYIUTEND TYSApe-
MHH, SBISETCS OSHIACMUYHOW B ApMEHHMHM C JaBHUX BpeMmMeH. B EBpomne, ocoOcHHO B
CKaHIMHAaBCKUX cTpaHax (Punanauu u 1lBenun), 3a nocneanue 30 jget ObUIO 3apETrHCTPUPOBAHO
HECKOJIBKO BCIIBIIIEK TYISIpeMHU. B 3THX paifoHax muk 3a0071€BaeMOCTH PEruCTpUpYyeTCs B
NepHOJl C HIOHA IO CeHTsA0ph, mpuueM Oonee 50 % ciydaeB NPHUXOAUTCS Ha aBryCT, 4YTO
COOTBETCTBYET CE30HY MOSBIICHUS] KOMapoB. [IpeaMeToM HammMx MccClIeNoBaHUK ObUIM HETaBHO
3apeructpupoBannbie (2017/23; 2018/5; 2019/4) cnyuyam 3a0607€BaeMOCTH TYJIAPEMHUEH cpeau
moael B TpeX MPHUPOAHO-PKOJOTMYECKMX KiacTepax B TaBymickoil oOmactum 0e3 paHee
PETUCTPUPOBAHHEIX CIlydaeB HA JaHHOH TePpUTOPUH M O3 BHIABICHHOTO MCTOYHHUKA WH(PEKIINU U
MPEIoIaraeMoro MyTH €ro mepeaayn. Ha OCHOBaHWM SIHIEMHOJIOTHYECKHX W KIMHHYECKUAX
JTAaHHBIX MPEUIOKEHA B3aHMOCBSI3b MEXKIY YKycaMi KOMapoB U TYJISpeMHEH.

Aedes vexans — Francisella tularensis — kaiuvam — cezonnocmos — mun nanowaghmos —
INUOEMUONOUA — KIUHULECKOE NPOSIGIICHUE

Francisella tularensis-p (Ft) 3wjwuwnwunid Euntuhy £ Gntp htwgnuyl dwdwlwyutphg:
Gypnwuwjnud, hwnywwbu Uywunhtwdjwu Gpypubpnd (bhujwunhw W &ytnhw) dtpghu 30
nwnpyw pupwgpntd gpwlgdb) GU Uh pwUh ppuynwdutp: Uju tnwpwédpubpnid hhjwunwgniejwl
qwaquwplwytwnp gpwugyned E hnituhuhg uGwywnGdptp puywéd dwdwluwlwhwnydwénid, nEwptbph
wyGlh pwl 50 %-p gpwugyt) E ognuinnuhl, npp hwdwwwwnwuuwunwd £ dndwyutph wywinhy
ubgnuhu: Utp hGnwgnunniejwl wnwplywl yepetpu (2017/23; 2018/5; 2019/4) Swyniph dwngh
Gpbp puwywu L EYyninghwywl Ywuwnbpubpnud gwuynn Jwpnywug unnn gpwugwé wnnt-
wpbUhwjh nbwptpu BUY wnwug wju twpwédpnd Lwhuyhund gpwugwd nbwpbph, wnwlg
Jwpwyh pwgwhwjnwsé wnpjniph b npw thnfuwbgdwl Gupwnpjw ninnt: Iwdwdwpwlwpw-
Lwywu W yihupywywl ndjuiutph hhdwlu ypw wnwewnyytb) £ yww vndwlubph fuwjpengh L
wnntwntuhwih gpulgywsd nbwptinh hel:

Aedes vexans — Francisella tularensis — {pauvw — ubgnluwylnisinili— jwbinpwdnlibnh inbuwly —
hwiwdwnwlwpwlnipinti— ipupywlwl npulinpned

Historically, Francisella tularensis (Ft) is endemic in Armenia. In Europe, specifically in
Scandinavian countries (Finland and Sweden), therewereseveral outbreaks reported over the last
30 years. Inthese areas, the disease peaks are recorded between June and September, with more
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than 50 % of cases occurring during August, corresponding to mosquito emerging season.
Although most of the recently reported (2017/23; 2018/5; 2019/4) cases inthree geographic
clusters in Tavush marz

without previously documented tularemia casesand with not detected source of infection and a
mode of transmission. All patients with glandular and ulceroglandular forms of tularemia reported
onset of symptoms between July and September.The relationship between mosquito bites and
tularemia is based on epidemiological and clinical data.

Aedes vexans — Francisella tularensis — Climate — Seasonality — Type of Landscapes —
Epidemiology — Clinical manifestation

Tynspemust — 300HO3Hasi CUCTEMHAsl PUPOJHO-OYAroBasi OakTepuaibHas WH-
(bexuroHHas 60JIe3Hb, XapaKTEPU3YIOIIAsCS CUMIITOMAMU 00IIel HHTOKCUKALIUK, JIUXO-
pankoi, BOCTIAINTEIbHBIMI N3MCHEHHSMH B 00JIaCTH BXOIHBIX BOPOT HH(EKINHU, PETHO-
HapHBIM JINM(ATEHUTOM, CKIOHHOCTBIO K 3aTSDKHOMY TEUYEeHHI0. Bo3Oyantens sToi
0c000 omacHON MH(pEKIUH — MeJKas rpaMoTpULaTeNbHas Kokkobakrepus Francisella
tularensis.

[TporHozupyemoe M3MEHEHHE KJIMMAaTa NPHBEAET K PACIIUPEHHUI0 HEKOTODPBIX
MIPUPOTHO-TaHAMA(THEIX 30H B APMEHNH, TAKHX KaK ITyCTHIHHBIE, ITOJYIYCTHIHHBIE, 3a-
CYILIUIUBBIE U PEIKOJIECHBIC, YTO NMPUBEET K ABMKCHUIO IMyCTHIHHBIX AKOCHUCTEM BBIIIIE B
ropasie Ha 250-400 M., 9yTO mpHBeIeT K M3MEHEHMIO COCTaBa U pacHpeieieHUs Mpu-
POAHBIX ouaroB nH(ekuuii. ViccnenoBanus, HanpaBIeHHbIE HA CO3JJaHUE MOJIEIIeH n3Me-
HEHMs KJIMMaTa Ui MPOTHO3MPOBAaHMS M3MEHEHUH B Iepenade TYIIpeMHH M BO3HMK-
HOBEHHM 3TM300THH TI0Ka3aId, YTO YBEJHYEHHE CPEIHMX JIETHUX Temmneparyp Ha 2°C
MOKET MPUBECTH K YBEJIWYSHHUIO MPOAOKUTENbHOCTH Bembiiek [ 10]. TloBblienne Tem-
nepaTypsl MOXKET IIPUBECTH K JIBI)KCHHIO HA CEBEpP BHJOB PACTEHHWH M JKUBOTHBIX, CBSI-
3aHHBIX C 300HO3HBIMH HH()EKIIMOHHBIMH 3a00JICBAaHNAIMH, BKIIIOYAs TysipeMuio [8].

W3ydyeHne maHHBIX 10 M3MEHEHHWIO KJIMMaTa M MPOTHO3aM HAcTOPaKMBaeT Hac,
MIOCKOJIbKY B TIOCJIETHUE JIECATHIICTHSI B APMEHHH, KaKk ¥ BO BCEM MHUpeE, HaOJII01aI0TCs
pa3HoOoOpa3Hble IpolecChl U3MEHEHHsI KJIMMara, B YaCTHOCTH, OTMEUYEHO MOBBIIICHHE
temnepatypsl [1]. B Tedenne mocnemnux 80 seT HaOIIOJAIOCh MOBBIIIEHHE T'OIOBOH
temnepatypsl Ha 0,85°C u ymeHblieHue ocankos Ha 6 %. ITo oTHowmeHHIO K 6a30Boii
HopMe 1961-1990 rr. ObuM BBIYHMCIEHBI M3MEHEHHSI TeMIepaTypsl U ocaakoB 3a 30-
nerane nepuomasl  2011-2040, 2041-2070 w  2071-2100 rr. s OTHACIBHBIX
KIMMAaTHYeCKUX 30H MO ce30HaM U 3a roj. CorjacHoO STHM JaHHBIM, 1O Bcei
Tepputopun Apmerun Temmeparypa 3a 2071-2100 rr. yBemmuutcs Ha 4,4 °C 1o
OTHOIIEHHIO K 6a30Boif — Ha 5,5 °C, a ocagku ymeHbIarcs Ha 8,7 % IO OTHOLICHHIO K
6a3oBoii — Ha 592 mm [4].

[IpssMoli KOHTaKT ¢ WHQUIMPOBAHHBIMH > KUBOTHBIMH — OCHOBHOH croco0
nepenaun nHpeknun B LenTpansroi u FOxuoi#t EBpomne. Hanbomee pacrnpoctpanenHas
(dopMa TymsIpeMHH - KeNyJOYHO-KUIIeyHas (TH(OHUIHAs), KOTOPYIO ANarHOCTHPOBATH
OUYCHb CJOXKHO M3-32 HAJIMYUSl CHMITOMOB, CXOXHX C CHMITOMAaMH MHOTHX JpPYTHX
3aboneBannii [6]. B Cesepnoii EBpone ocHoBHas (opma TyssipeMud — SI3BEHHO-
O0yOOHHas, JOCTATOYHO JIETKO TUATHOCTHPYETCS, 3apakeHHe MMPOUCXOIUT B pe3yibTare
YKyCOB HH(HUIIMPOBAHHBIMHA KPOBOCOCYIIIMMH YICHUCTOHOTUMH (KOMapaMu, CICTHSIMH,
kierami) [3].

B 2011 roxgy mccrnenoBaHue TOATBEPAMIO TPaHCCTAAMAIBHYIO Tepenady Oak-
TepuH, NMPUOOPETEHHOH B BOJE, OT JIMUMHOYHON CTaAMU K B3POCIIONW CTaIUH KOMapoB,
IIpY 3TOM MHPHUIMPOBaHO 25 % B3pocibIX ocobdei [5].

Mamepuanovt u memoodul. V3yueHue 3M11eMHOJIOTHUECKUX, AMU300TOIOTHYECKUX U KIIH-
HUYECKUX apXMBHBIX MaTEPHAIOB, KACAIOIIIXCS BCIIBIIIEK M CITydaeB TY/ISIpeMUH B TedeHne 1981-
2012 rr., a Takke MOAPOOHBIE JaHHBIE IO TIOCTIEIHUM CIIydasM Tyisipemun B TaBymckom map3e B
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2017-2019 rr., KOTOpHIE SBISUINCH OOBEKTOM HAIIMX MHCCIEIOBAHUH, MMOCKOJBKY HCTOYHHK -
nH(EKIMY U IIyTH Nepeaadyn He ObUIN onpeaeneHbl. MBI Takke HCIIOIb30Baln JaHHbIe [uapome-
Teoponoruueckoit ciryx0br Apmernu (I'MC) u kmumataeckue moaean CCCMA — WorldClim mo
IMHCCHOHHOMY crieHapuio A2A Ha 2050 rox ¢ mpocTpaHCTBEHHBIM paspemeHneM 30 yrioBbIX
cexynza (www.worldclim.org).

Jlns Bu3yalM3alMM JaHHBIX M CO3JaHHs KapTorpaduyecKoro Marepuaia, Obula HCIIONb-
3oBana mporpamma ArcGIS 10.5 (Esri). [{nsi mpocTpaHCTBEHHOTO aHAIM3a HCIOJIb30BAHBI CIIOH
Kimumaruueckux, Jlanauadtaeix, Cpennux Temrepatyp W BeicoTHbix nannbix (DEM, Digital
Elevation Model) mms Apmennu. McnosbzoBansl mHCTpyMeHTHI "Selectbylocation”, "Selectby-
attribute" u "Geoprocessing-Buffer" mms nmpornosupoBanus GydepHBIX 30H KOMapoB € y4eTOM
MaKCHMaJBHOTO pasiera B paguyce 48 K.

Peszynomamur u  oocysyucoenue. Ilo nanHpiM  HamumoHanpbHOro UEHTpa IO
KOHTPOJIIO M Npo(duIIaKTHKe 3a0osieBaHnii MUHUCTEPCTBA 3[]paBOOXpaHEHHsT APMEHUH,
okono 90 % TeppuUTOpPHM CTpaHBl SBISETCA NPUPOAHBIM OYaroM TylspeMun. B
riepron ¢ 1981 mo 2012 IT. 3MH300THH TYISAPEMUN OBIIIN 3apETUCTPUPOBAHEI B 27 U3 38
aJIMUHHCTPATUBHBIX paiioHOB, BbimeneHo 1074 mramma F. tularensissubsp. holarctica.
3a 1996-2012 rr. ObUIO 3aperHCTPUPOBAHO 266 CIlydaeB TYJIAPEMHH CPEIH JIFOICH.
Camas BeIcOKas 3a0oneBaeMocTh (Ha 100 ThIc. HaceleHHUs) 3aperucTpupoBana B Ko-
TaikckoMm (5,5/162 cnygas) w [erapkynukckom (1,3/37 ciydaeB) aMHHHACTPATHBHBIX
paiioHax, rae 3auKcHpoBaHbl BenbIKH Tyssipemud B 2003 u 2007 rr. (puc.1). Ponb
OCHOBHOT'O HOCHTENS B MOJAEPIKAHUK SIHM300THYECKOro Mporecca HHPEKIMUA Hrpaer
obbikHOBeHHas1 mojieBka M. arvalis. OcHOBHBIME pe3epByapamMu H mepeHocunkamu F.
tularensis seastorest kiremu |. Ricinus u D. marginatus [7].

B mpenenax 10 kauMmaTtudeckux 30H ApMEHUH OOJBIIMHCTBO ciydaeB (224),
BKJIOYasl CIy4au BCIIBIIIKHM, ObUIM PAaCHOJIOKEHbI B yMEPEHHOW, OTHOCHTENILHO CYXOii,
TEIUIOH 30HE JIeTa M XOJIOAHOM 31MEI.
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Puc. 1. Ciryqan nmoaTBep K ICHHBIX ¥ BEPOATHBIX CllydaeB MH(eKIwmii Tynsapemnn, Apmenns, 1996-2012 rr.

[Ipu HameM uccienoBaHUM MBI (POKYCHPOBANKCH Ha 3apErUCTPUPOBAHHBIX CIIYy-
yasx TyJIapeMuu cpeau mojeil B TaBymickoM Mapie B nepuof ¢ 2017r. mo 2019r. Bee
ciyyan OBUIM 3aperHCTPHPOBAHbI B Hrojie-ceHTsi0pe. [Ipu kaprorpadupoBanny Hariaa-
HO BHJIHO HaJlM4yue Tpex KiacTtepoB (puc. 2): bepackoro, rae B 2017 r. ObUT0 3aperucTt-
pupoBaHo 22 ciydvas, u3 koux 20 B c. Apusabepn, | ciyuaii B c. llaxkaBan u 1 — B c.
Hopamen, coorsercrBenno. B 2018 r. B bepakcom kitactepe ObII0 3aperncTpupoBaHo 4
ciyyast Tynsipemun: B ¢. HaByp (1), c¢. TaBym (1), r.bepn (1) u c. Apusabepn (1). B
Hoem6epsiackoMm kinactepe B 2017T. B ¢.Kox6 (1), B 2018r. 1. Hoem6epsu (1) u B 2019 1.
B . Hoembepsa (1). B UmkeBanckoMm knactepe B 2019 1. (3) B ¢. Auamkyp. [Ipu mpo-
BEJICHUH STH300TOJIOTHYECKUX H SMUAEMHUOIOTHYECKUX KOMIUIEKCHBIX HCCIIEIOBAHUN
HCTOYHHMK MH(EKIMH M BO3MOXHBIA MyTh nepenaud MHOEKIUH He ObLIM BBISBIICHBI.
Brutn B34TH IPOOBI BOJIBI ¥ KOPMOB ISl JTAOOPATOPHBIX MCCIIEAOBAHIM, PE3YJIbTATHI KO-
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TOPBIX ObLIH OTpULATCIbHBIMHU.
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Puc. 2. Cnyuau Tymsipemun cpeau opeii B TaBymickom mapse, 2017-2019 rr.

[Tpn M3y4eHnn KOMIUTIEKCa SMUIEMAOIOTNIECKUX, KINHIYECKHUX, TPUPOTHO-KIIH-
MaTHYECKUX AAHHBIX OBUIN MPOBEACHBI MAPAIIIECIH ¢ HACHTHIHBIMU JAHHBIMH B JIPYTHX
CTpaHax, rae OblIa JoKa3aHa poib Ae.VeXans B TpaHCMUCCHU WH(EKIUH.

Komapbl He TONBKO MEXaHWYECKH HMEPEHOCAT TYISIPEMHUIO, HO M COXPAHSIOT €€ B
MepUO/ NIPEBPAIEeHHs U3 IUYMHKHA BO B3POCIIYIO 0COOb, YTO MOKAa3aHO Ha COOpaHHBIX B
NPUPOJHBIX OYarax TYJSPEMHH JIMUNHKAX, KOTOPbIE JOpalUBaIN B Ja0OPATOPHBIX YC-
JIOBUSIX, ¥ OHU OKa3anuch MHGUIMPoBaHHBIMU [12]. BakTepus criocoOHa nepenaBaThCs
OT JINYMHKH KOMapoB K B3pOCIION 0coOU. B IMYMHOK KOMapoB OakTepuu MOMNanaroT U3
BOJIBI, U3 OMOIUIEHOK M MPOCTEHIINX, KOTOPBIMU NMUTAETCs JTUUMHKA. KoMaps! BBICTYyIIa-
IOT KaK CBS3YIOIIEe 3BEHO MEXAY pe3epByapoM MH(EKIHMH ¥ BOCHPUHMYKBBIM XO3S5H-
HOM M YCHJIMBAIOT PaclpoCTpaHeHNe MH(EKINH MEX/y BOCTIPHUMUYUBBIMH XO35€BaMU.
Komapsl mepenatoT mHPEKINIO Yepe3 yKycC, Yepe3 BOAY, 3apaKEeHHYI0 X JTUUYNHKAMH, U
IIyTeM pa3JaBIMBAaHUs MHOUIMPOBAHHOTO KOMapa Ha KOX€ BOCHPHUHMYHBOTO KH-
BOTHOTO.

HanGonee BaxHOW 0COOCHHOCTBIO, ONPENEINSIONIEH CYIIECTBEHHYIO SIHIEMHO-
JIOTHYECKYIO 3HAYMMOCTh KOMapoB Ae. vexans ABISETCS UX CIIOCOOHOCTh K MUTPAIUK Ha
Oouplie paccTosHUs 10 48 KM, a ero ycTOHYUBBIE K HEOJIArONPUATHBIM BHELUIHUM YyC-
JIOBUAM STiiIIa CIOCOOHBI BBIXKHMBATH B TIOYBE B TEUCHHE HECKOIBKUX JieT [11].

B nmepuon ¢ 2014 roga mo asryct 2017 rona B ['py3un Ob110 3aperucTpUpOBaHO
10 moATBEepKACHHBIX U JIEBATH MPEANOIAraeMbIX CIIy4aeB C MpeanojaraeMoi cpeIHero-
noBoit 3aboneBaemocthio 0,12 Ha 100 000. BodpIIMHCTBO CiTydaeB MpEACTaBICHBI KIU-
HUYECKH KaK aHTWHO3HO-OyOoHHas (10 cimydaeB) wiu s3BeHHO-OyOOHHas (8 cirydaes),
IIPUYEM OJIMH CIydYail JIEMOHCTPHPYET JKEeJIyJOYHO-KMIIEYHOe mpeiexanne. Jobpo-
BOJIBIIBI C SI3BEHO-O0YOOHHOH (POPMOM TyJIsIpeMUH cOOOMIaIM O MOSBJICHUN CHMIITOMOB B
HEepHO]] ¢ MapTa 1o OKTA0pk [2].

XoTsi OOJIBIIMHCTBO HENAaBHO 3aperuCTPHPOBAHHBIX CIIydaeB 3a00JIeBaeMOCTH
IIPOM30IIUIM B PETHOHAX B M3BECTHBIX odarax Tyjsipemuu (puc. 3), Obut0 aBa reorpadu-
YeCcKHX paiioHa 0e3 paHee 3aJJ0KyMEHTHPOBAHHBIX CIy4aeB TysipeMun. OTHIM W3 HUX
OB €IMHUYHBIN cly4yal - )uTenb TOWINcH, He MIMEBIINH TOKYMEHTAIBHOTO BBIE3a 32
IIpeaensl ropoa. JpyruM pernoHoM, HEAaBHO MACHTHU(GHUINPOBAHHBIM KaK BO3ZMOXKHBIN
ouar tymspemun, 6puta Umepern B 3amagHoit ['py3un, ¢ onaum cirydaem B 2015 roxy n
Tpems B 2017 roxy. [IBoe u3 tpex cimydaeB B 2017 romy ObutM cocensiMH B JCpPEBHE
Yxapu, ¢ CAMITOMaMH, BOSHUKIINMHU C HHTEPBAIOM MPUMEpPHO B 2 Hexenu [2].
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Puc. 3. Benpiuku B I'py3un, 1946-2007; ciayyaun B I'pysun, 2014-2017.

HauGonpiiee 3HaueHne B (OPMUPOBAHUM TPAaHCTPAHHYHBIX OYAroB UMEIOT
peKH, TIe PacIoJIOKEHbl Hauboyiee SMHUIEMUYECKH OIacHbIe Oo4yard MOWMEHHO-00JI0T-
Horo Tuna. Hajmuyue conpesienbHbIX CTpaH, pa3iniHble BUIbl U 00BEMbI MUTPALIMN MJle-
KOIUTAIONINX, MNTHUI, HACEKOMBIX, CBHIpbs, KOPMOB, NPOJYKTOB IMTaHHA U Hacele-
HUSI OIPEENSIOT CYLIECTBOBAaHHE peajlbHOM BO3MOXXHOCTH PacHpOCTpaHEHUs: BO30Yy-
JWUTENs TYJISIPEMHH BOJHBIM, Ha3eMHBIM M BO3JIYLIHBIM IIyT€M W3 OJHOI CTpaHBI B
JPYTYI0 €CTECTBEHHBIM M HMCKYCCTBEHHBIM CIOCOOOM.

TaBymickuii Map3 sBisieTcss yactblo OacceiiHa peku Kypsl. B Hero Bxomar Oac-
celinbl pek Bockenap, Arcres, AxyMm, TaBymi.

B ofmem knmmmar oTimYaeTcs CpaBHHUTENBHOM YMEPEHHOCTBIO, OOJIBIION cOJ-
HEYHOW paauarueil, MiIrkoil 3uMoil M yMepeHHO-TeIUIbIM JeToM. CpeqHuit MakcuMyM
TemnepaTypsl Bo3nyxa 16°C, abcomtoThblii Mmakcumym 37°C. TojioBas cymMMa OCajIKOB B
HUXXHEHN YacTu A0JuHBI ArcTeB okojio 530 MM, Ha CKIIOHaX W BEPXOBbAX — BhImie 600
mM. CymMMa cpeHUX cyTOuHBIX Temreparyp Bbime 10°C-3300°C, npoaomkuTenbHOCTh
0e3MOopo3HOro nepuo/ia koeosercs B mpeaenax 200-220 nuei.

3aperucTpupoBaHHbIE CIy4au TylspeMun B TaBymickom map3e B mepuon 2017-
2019 rr. OpUH 3apeTHCTPUPOBAHBI B HIONe-ceHTsA0pe. KaprorpadupoBanue mo cpemaHe-
TOI0BOH TeMIIepaType MoKa3ajo BHICOKYIO IFIOTHOCTh MOMYJISIIIMKA KOMapoB Ae.vexans B
30HaX BBICOKOTO pHCKa (cpeaneroosas t = +15°C) mo perucTpupyeMbIM Ha TEPPUTOPHH
ApMeHHn citydasiM TYJSIpEMHH, a TaKXKe JIMXOPaJoK HesicHoW stoinoruu (puc. 4). Ha
pHc. 5 moka3aHa pacnpocTpaHEeHHOCTh A€.VeXans 1o BICOTHBIM JaHHBIM.

K o Aedes vexans

Annual average temperature (C) z
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Puc. 4. PactipocTpaHeHHOCTH KOMapoB Ae.VeXans 1o TeMIepaTypHbIM JHara30HaM.
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Altitude
High : 4058

r—
Low : 371

Puc. 5. PactipoctpaneHHOCTh KOMapoB Ae.VeXans Ha TEpPUTOPHH APMEHHUH MO BHICOTHBIM JIaHHBIM.

[Ipu uccrnegoBaHUK MPUPOAHO-TAHIMIA(THBHIX 30H, COOTBETCTBYIOIINX SKOJIOTH-

YecKoW Humre komapoB Ae.vexans (puc.7) Mbl BUAWM WX IPEANOYTECHUE

TOPHBIX H

TOPHO-PaBHUHHBIX TIONYITyCTHIHD, TOPHO-TYTOBBIX cTemnei. [lo KimMaTHYecKuM 30HaM
Ae.vexans oTMeUaroTcss B YMEPEHHOW 30HE C OTHOCHUTEIBHO CYXHM, TCIIBIM JICTOM W

OTHOCHUTEJILHO MSTKOH 3uMOii (puc. 6).

- ‘I X #< o Aedes vexons
£

Climate zones

[ A~ subtropical, with bot summers and Galm winfors

I v, continents, withhot surrmers and cod winkers

0] Moderate, retatively dry warm summers and cold wintors.
[T Maderate. retativly humid curing el seasons

[7] Moderate, warm arid summers and modorate cold winters

I Moderate, with short cool summers and cald winders

[ Moderate, with warm summers. re‘atively humid calm winters
TR Mortsin tuci clmele

I Vo summers and raiatvely oaim winters

o ® o« 0 Kiometws
L b gy

Puc. 6. [IpocTpaHcTBeHHAs pacpoOCTPaHEHHOCTh KOMapoB Ae.vexans
0 KJIMMaTHYECKHM 30HaM Ha TePPUTOPUE APMEHHN

& & Acdes vexons

Landscape zones

High mountain alpine
High mountain subalpine
High-altitude snow-cowered
Low and middle mountain forest shelter belt
Low and middle meuntain steppe
Low mountain, dry steppe
Middle mountain meadow steppe

I Middle mountain steppe

I wountain-valley semidesert

I submountain semidesert

Puc. 7. IIpoctpaHcTBeHHAst paclpOCTPaHEHHOCTh KOMapoB Ae.vexans
10 MPUPOAHO-NAHANIAGTHBIM [T0sICAaM Ha TEPPUTOPUN APMEHHH.
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ITo pesympraTam mpoBeneHHBIX HamHu B 2014 T. PHTOMONOTHYECKHX HCCIIEHO-
BaHUi1 Ae. vexans He ObuTH 0OHapy>keHHI B TaBymickoMm mapie. OnHako, HaunHast ¢ 2016
I., BKIIIOYast Ha IPUTPAaHUIHBIX TEPPUTOPHAX, ObUIH OOHAPY)KEHBI IMaro W JIMIHHKU Ae.
vexans (puc. 8). [locie 4ero kaxkIplii roJy IpH SHTOMOJIOTHUECKUX cOOpax B KOJUICKIIMU
UMaro M JUYUHOK oTMeuancs BUnA Ae. vexans. Hauunas ¢ 2017 r. Ha maHHOHN Teppu-
TOPHH OTMEYAIOTCSI CITyYaH TYJISIPEMHH, KOTOPbIE paHee He OTMEYAJINCh 3/1ECh.

VectorNet field mission in Armenia 2016

Ae.(Och )Jcataphylla
Ae.(Och Jpunctor

Ae. (Stg.) albopictus
Ae. cinereus /geminus
Ae.(Och Jflavescens
Ae.(Och Jgeniculatus
Ae.(Och)annulipes
Ae.(Och Jcaspius

o % % % % % # X

Ae. (Adm.) vexans

Major Lakes

B:= [ S S
Puc. 8. Pacnpoctpanennocts Ae.vexans Ha tepputopun Apmenn, 2016.

Bo Bcex mpurpaHUYHBIX CTpaHax CYIIECTBYIOT €CTECTBEHHbIC OMOIICHO3bI B BHJIE
SHJIEMUYHBIX CTOWKUX MPUPOJTHBIX OYaroB TYJSPEMHH, U HaOII0qaeTcs uxX JaHamadT-
HO-?KOJIOTHUECKOE CXOJICTBO. Ae. vexans XapakTepH3yeTcsl NIMPOKUM pajlycoM pasiie-
Ta 10 48 KM, a €r0 yCTOWYMBBIE K HEOIArOMPUATHRIM BHEITHAM YCJIOBHSM STHIIA CTIOCO0-
HBI BBDKHBATH B [TOYBE B TEUCHUE HECKOIBKUX JieT (puc. 9) [9].

k.

= Aedes vexans

Wigration distrces to
(Buffer)

48 km

°o = ® [ p—
L ’

Puc. 9. Bydepnsie 30Hb1 A€.VEXaNs ¢ paJiycoM MaKCHMAJILHOTO pasieTa 48 kM.

KaprorpadupoBanue OydepHBIX 30H KOMApOB C YYETOM HX SKOJOTHYECKOM
HUIIK U MaKCMaJIbHOTO pasjieTa paguycoM Jio 48 KM MMoka3ajio rnepeKpelinBaHmie ¢ dHe-
MUYHBIMH 30HAMHM Ha TEPPUTOPHUU ApPMEHHH, & TaK)Ke IPUTPaHUYHBIMH 30HAMH Ha
ceBepo-BocToke ¢ I'py3meit nu AzepOaiimkxanom, Ha fore ¢ MpaHoMm u Ha roro-3amafe c
Typuuei.

KaprorpadupoBanne Oy¢epHbIX 30H IO3BOJSAET HaM OOOCHOBAaTh THUIIOTE3Y O
BO3MOXKHOM Ha3eMHOM IIyTH IepeJaddl IlaToreHa KoMmapaMy JalbHero pasiera
Ae.vexans.

[Ipn peTpocneKTHBHOM HM3YYEHUHM KIMHWYECKOW CHMIITOMATOJOTMH Cpeny Ta-
nueHToB B TaBymickoM Map3se B 2017-2019 rr. oTmeuarotcst Te ke MpOsBICHUS: TUMQa-
JICHOTIATHS, INXOPAJKa, 00U B Telie, KOTOPBIE COOTBETCTBYIOT OYOOHHOU U SI3BEHHO-0Y-
O60HHOH popMe TyIIpeMHH, CBSI3aHHOH cO yKycaMH Komapos [13].
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3axniouenue. TakuM 00pa3oM, pe3ynbTaThl Halllei pabOThI MTOKAa3bIBAIOT, YTO MO-
NyJIAIU KoMapoB Ae. vexans B TaByIICKOM Map3e NPeICTaBISIOT CO0OH IOTEeH-
IUAJbHYI0 SMHUIEMUOJIOTHYECKYI0 ONAcCHOCTh B OTHOLICHWH II€PeAadd BO30yIuTeNs
Tymsipemuu. Hamma runoTesa ocHOBaHa Ha clIeqyOmuX (aKTax:

- W3y4YCHUH JANBHOCTH pa3néTa KOMapoB Ae. vexans Ha OOJIBIINE PACCTOSHUS 10
48 xM B yCIIOBHSIX APMEHHH M COCTaBJICHUH KapThl Oy(PepHBIX 30H;

- HJIMYUE TPAHCTPAHMUYHBIX 0YAaroB, IJe HAOIIOJAeTCs MX JaHAMIA(THO-IKOJIO-
THYIECKOE CXOJCTBO B €CTECTBEHHBIX OMOIIEHO3aX B BUAE YHAEMUYHBIX CTOMKHUX MPHUPOJ-
HBIX 04aroB TYJISIPEMHUN;

- M3yYEHUU MHOXXECTBEHHBIX JINTEPATYPHBIX JaHHBIX, JOKa3bIBAIOLIUX TPAHCCTA-
JIUanbHylo nepenady Ft oT TMYMHOK B3POCIIBIM KOMapam;

- YCTOWYMBOCTH SIMI[ K HEOJaronpusTHHIM BHEIIHHUM YCJIOBHSIM M HX CIIOCO0-
HOCTH BBIDKHMBATH B IIOYBC B TCUCHUC HCCKOJIBKUX JICT,

- OTMCYACMbIC KIIMHUYECKUC MPOABJICHUA, COOTBECTCTBYIOIINE 6y6OHHOﬁ, SI3BCH-
HO-0YOOHHOH (OopMe TYJISIPEMHUH, CBSI3aHbBI C YKYCaMH KOMapoB;

- MIEPUOJ PETHCTPAIMU CIy4aeB TYJSIPEMHU IOJHOCTHIO COBMAJAET C CE30HOM
MaccoBOro JETa KOMapoB.

ITocTeneHHOE W3MEHEHHWE KIMMaTa, CBS3aHHOE C TIOTEIUICHWEM, I10 HAIIUM
OILIEHKaM, NPHUBEJET K JNaJbHEHIIEMY PacIIMPEHHIO apeaja KOMapoB, a TAKXKE YHUCITY
MIPOJICNIAaHHBIX TOHOTPO(UUECKUX LUKIJIOB, YTO, HECOMHEHHO, CK)KETCS Ha YBEINUCHUN
CPOKOB BO3MOXKHOHM IUPKYJISIIIMH MATOTCHOB M, KaK PE3YJIbTAT, IPOM30MAET YBEINUCHNE
pHCKa 3apakeHHUS JIIO/IEH.

JUTEPATYPA

1. H3menenue knumata. AHanutudeckuii 063op // IPOOH/TE® - Towmmcu-baky-Epesan,
70 c., 2013.

2. Akhvlediani N., Burjanadze I., Baliashvili D., Tushishvili T., Broladze M., Navdarashvili
A., Dolbadze S., Chitadze N., Topuridze M., Imnadze P., Kazakhashvili N.,
Tsertsvadze T., Kuchuloria T., Akhvlediani T., McNutt L.A., Chanturia G. Tularemia
transmission to humans: a multifaceted surveillance approach. Epidemiol. Infect., 146,
16, pp. 2139-2145, 2018. doi:10.1017/S0950268818002492

3.  Eliasson H., Bdick E. Tularaemia in an emergent area in Sweden: an analysis of 234
cases in five years. Scand. J. Infect. Dis., 2007, vol. 39, no. 10, pp. 880 —889. doi:
10.1080/00365540701402970

4. International Panel on Climate Change (IPCC). 2007. Fourth Assessment Report of the
Intergovernmental Panel on Climate Change, IPCC, ISBN 92-9169-122-4

5. Lundstrom J.O., Andersson A.C., Backman S., Schafer M.L., Forsman M., Thelaus J.
Transstadial transmission of Francisella tularensis holarctica in mosquitoes, Sweden.
Emerg. Infect. Dis., 17, 5, pp. 794-799, 2011. doi: 10.3201/eid1705.100426

6. Maurin M., Gyuranecz M. Tularaemia: clinical aspects in Europe. Lancet Infect.
Dis., 16, 1, pp. 113-124, 2016. doi: 10.1016/S1473-3099(15)00355-2

7. Melikjanyan S., Palayan K., Vanyan A., Avetisyan L., Bakunts N., Kotanyan M., Guerra
M. Human cases of tularemia in Armenia, 1996-2012. Am. J. Trop. Med. Hyg., 97, 3,
pp. 819-825, 2017. doi: 10.4269/ajtmh.16-0605

8. Nakazawa Y., Williams R., Peterson A.T., Mead P., Staples E., Gage K.L. Climate
change effects on plague and tularemia in the United States. VVector Borne Zoonotic Dis.
Winter; 7, 4, 529-40, 2007. doi:10.1089/vbz.2007.0125. PMID: 18047395.

9. Rossow H., Ollgren J. Klemets, P., Pietarinen, 1., Saikku. J., Pekkanen E., Nikkari S.,
Syrjala H., Kuusi M., Nuorti J.P. Risk factors for pneumonic and ulceroglandular
tularaemia in Finland: A population-based case-control study. Epidemiol. Infect. 142,
2207-2216, 2014. [Google Scholar] [CrossRef]

157


http://en.wikipedia.org/wiki/IPCC_Fourth_Assessment_Report
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/92-9169-122-4
https://scholar.google.com/scholar_lookup?title=Risk+factors+for+pneumonic+and+ulceroglandular+tularaemia+in+Finland:+A+population-based+case-control+study&author=Rossow,+H.&author=Ollgren,+J.&author=Klemets,+P.&author=Pietarinen,+I.&author=Saikku,+J.&author=Pekkanen,+E.&author=Nikkari,+S.&author=Syrjala,+H.&author=Kuusi,+M.&author=Nuorti,+J.P.&publication_year=2014&journal=Epidemiol.+Infect.&volume=142&pages=2207%E2%80%932216&doi=10.1017/S0950268813002999
https://dx.doi.org/10.1017/S0950268813002999

10.

11.

12.

13.

JLT. HUA3SH, P.P. JAHUEJISH, A.Il. HABMHH, A.B. BAHAH, JI.B. TAPOHAH

Rydén Patrik&Sjostedt, Anders & Johansson Anders. (2009). Effects of climate change
on tularaemia disease activity in Sweden. Global health action. 2.
10.3402/gha.v2i0.2063.

Schulze C., Heuner K., Myrtennas K., Karlsson E., Jacob D., Kutzer P., Grofie K.,
Forsman M., Grunow R. High and novel genetic diversity of Francisella tularensis in
Germany and indication of environmental persistence. Epidemiol. Infect., 144,
14, pp. 3025-3036, 2016. doi: 10.1017/S0950268816001175

Thelaus J., Andersson A., Broman T., Bickman S., Granberg M., Karilsson L.,
Kuoppa K., Larsson E., Lundmark E., Lundstrém J.O., Mathisen P., Nislund J.,
Schdifer M., Wahab T., Forsman M. Francisella tularensis subspecies holarctica
occurs in Swedish mosquitoes, persists through the developmental stages of laboratory
infected mosquitoes and is transmissible during blood feeding. Microbial Ecol. 67,
96-107, 2014.

Tularaemia. In: European Centre for Disease Prevention and Control. Annual
Epidemiological Report for 2014. Stockholm: ECDC, 2016. URL:
https://www.ecdc.europa.eu/sites/portal/files/documents/Tularaemia%20AER_0.pdf
(11.11.2020).

IHocmynuna 07.06.2023

158



Lwjwutnwbh Ghuinnigynibbtph Uqquihlt Uywnbdhw Cwjwunmwih Yeluwpwlwwb <wGnbu
HauuoHaAbHas Akaaemus Hayk ApmeHuu Buoaoruueckuu XypHaAa ApmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

e Pnpdwnuipwlwl b inGuwlwi hnndwélibn « Ixcnepumenmanshsvie u meopemuueckue cmamaou
* Experimental and theoretical articles *

Biolog. Journal of Armenia, 2-3 (75), 2023

DOI: 10.54503/0366-5119-2023.75.2-3-159

THE STUDY OF BIOLOGICAL CHARACTERISTICS AND
PESTS OF RASPBERRY’S REMONTANT KWANZA AND
TULANO VARIETIES IN THE UNHEATED GREENHOUSE

G.S. GABRIELYAN?, A.A. PETROSYAN?, T.A. BAGHDASARYAN?,
A.E. HAKOBYAN!, S.S. ASATRYAN!

tArmenian National Agrarian University
2 Scientific Center of Agrobiotechnology” Branch of ANAU Foundation
3Green Food LLC
gaygabrielyan1978@gmail.com, samvel.asatryan.96@gmail.com

The studies of the features of raspberry’s varieties and the species composition of pests in
the conditions of the unheated hydroponic greenhouse covered with a synthetic membrane
operating in the Artik community of Shirak region, led to the conclusion, that the Kwanza variety
provides a high commodity yield with high fruit quality. The yield also stood out for its storage
capacity, transportability, as well as with relatively average resistance to pests and diseases.
However, it must be noted, that 3 types of pests and 2 types of diseases were found on the plants of
both varieties of raspberry.

Variety — raspberry — remontant — growth — pests

Shpwyh Jwpgh Upehy hwdwjupnid gnpénn uhtpbnhy punwueny éwéyywsd sinwpwg-
Jnn hhnpnwnuhy sEpdwwnwl wwjdwlubpnid dnpBunt unpunbph wnwldbwhwwnynie)nultph nu
JUuwuwywp opgwuhquutph nmGuwywjhu Ywgdh ntuntdbwuhpniejntbubnhg hwugb) GU hEnlyw
Ggpwywgnie)ntuuGph, np pwpép wwypwupwiht ppp L wywnnh npwy wwwhndtbp £ Yjwlqw
unpwp, npu wgph £ puytl bwl wunninubph wwhnbwyniejwdp, thnfuwnpnilwynipjwdp, hug-
wbu bwl Juwuwwniubph W hhwunnipinilubph n6d hwdbdwwnwpwn dhghu nhdwgyntunt-
rjwdp: WuntwdGUwjuhy UnpGunt Gpyne unpinbph ypw hwjnuwptbnytp U yuwuwwnniutph 3 W
hhjwunntpjntuutph 2 nEuwyutp:

Unpun — Unpbup — nGdnbnwln — wa — Yuwuwnnt

B ycrnoBusX HEOTAITUBACMOW THIPOTIOHHOM TEIUTUIIBI, MOKPHITOW CHHTETHYCCKON TJICH-
KoH, (yHKuMOHHMpYytomel B obumHe ApTtuk [llnpakckoro map3a, MCCIeIOBaHHS OCOOESHHOCTEH
PEeMOHTAHTHBIX copToB ManuHbl Kwanza, Tulano u BHIOBOrO COCTaBa BPEIHBIX OPraHU3MOB I103-
BOJIMJIA CJIENATh CJeAyromue BoBOABI copT Kwanza obecredmsi BBICOKYIO YPOXKaWHOCTH H
Ka4eCTBO IUIOJIOB, KOTOPBIE TAK)KE OTIMYAIKNCH CIIOCOOHOCTBIO XPAHUTH TUIOMBI, TPAHCIOPTabeh-
HOCTb, & TAK)Ke OTHOCHUTEIBHO CpPeIHEH yCTONYMBOCTBIO K BpeauTersMm u Gonesnsm. OnHako Ha
000uX peMOHTAHTHBIX copTax ManuHbl Kwanza, Tulano oOHapyxeHo 3 Buaa Bpenuteneii u 2 Buga
Oose3Heii.

Copm — Manuna — peMoHmanm — pocm — epeoumeins
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In the mountainous horticulture zone, more specifically in the Artik community of Shirak
region, the cultivation of raspberry’s remontant varieties Kwanza, Tulano both in the open field
and in greenhouses is considered a novelty. In the mountainous horticulture zone, late summer and
fall harvests are important. The stage of fruit production is prolonged in this agricultural zone,
therefore the period of storage and transportation of the fruits is also prolonged, especially in the
conditions of cold storage. Fall harvests of raspberry’s Kwanza and Tulano varieties are more
durable, with high quality, highly storable and transportable. The relevance of the research lies in
the fact that the selected varieties have been introduced into fruit production in the last five years,
and are subject to the damage caused by pests. Although the amount of damage caused by pests is
relatively small, nevertheless there is a need of studying and improving of pest control to ensure
further increase of high quality yield, especially in conditions of unheated greenhouses.

In the scope of the research following tasks were set:

e to study the transition process of the phenophases of the selected varieties,

e to examine the quantity and quality of the yield of the selected varieties,

o to identify the species composition of the pests dwelling on the plants of raspberry varieties
under the hydroponic greenhouse conditions,

e to study the biological characteristics of raspberry.

Materials and methods. The studies were carried out on the imported Kwanza and Tulano varieties
in the film-covered, unheated, hydroponic greenhouse conditions of Green Food LLC, during 2021-2022.

Following methodology was used to determine the leaf area: the ampelometric method of Melnik and
Shchiglovskaya (1957) was implemented to determine the areas of three leaves by applying the formula
proposed by them: S=nd2/4, where S is the leaf area (cm?), d is the diameter of the leaf (cm), n=3.14 (is a fixed
coefficient). The authors assume that the leaves are round and equivalent to the area of a circle with diameter -
d. The diameter of the leaves was measured with the center of the upper most distal and lower marginal lobes
of the leaf [3, 5].

The transition periods of phenophases were determined in accordance with the methodology adopted
in Michurinsk State Agrarian University (1973). Some characteristics were measured using special
instruments: sugars were measured using a refractometer, the firmness of the pulp and fruit skin was measured
using a penetrometer [3, 5].

The study of species composition of pests and diseases on the Kwanza and Tulano raspberry varieties
in a greenhouse, with hydroponic conditions, was carried out in accordance with the existing methodologies
accepted in entomology, acarology and mycology [3, 7].

Results and Discussion. The production area of raspberry’s garden-greenhouse
is 1.05 ha; it has a south-eastern slope. The degree of slope’s inclination is 7°. Raspberry
bushes were planted with a rectangular-quadrangular system. In the Artik area of Shirak
region, the plants are characterized by a short vegetation period, plants are given a
smaller feeding surface because it is a mountainous region, despite the fact that the
vegetation in the film-covered, unheated greenhouse was extended by 4 months
compared to the open field. The effective feeding area of the raspberry was 2.0x0.2m?. 3
containers were planted on one linear meter of membrane in greenhouse. Containers
have the volume of 7 liters, and are well drained. The substrate in the containers
consisted of coconut fiber (80 % of the substrate) and coconut chip (20 % of substrate).

There are 77 rows in raspberry orchard. In first 40 rows there are 24 rootstocks
planted (in each row), in the rows 41-47 each row contains 26 rootstocks, starting from row
48, the number of rootstocks in each row decreases with one, reaching 16 in rows 75-77.
The length of the rows varies from 45.5 to 75.5 meters. The Kwanza variety occupied 70
rows, and the Tulano variety occupied 7 rows. The rootstocks of both varieties were
imported from the Netherlands. The Kwanza variety is the result of Dutch selection and the
Tulano variety is the result of Swiss selection. The combined cultivation system was used
in the orchard: it includes 6 floors and is covered with a membrane on top. Intermediate
rows are 3 meters apart. The first floor wire on the pillars is 55 cm above the ground, and
the distance between the remaining floors is 30 cm.
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The vegetation period begins in early spring, when the buds start to swell, and
ends in autumn, when the leaves fall. During the vegetation period, the plant growth and
development processes are very strong. The duration of vegetation period depends on the
characteristics of species and varieties, growth and local conditions, as well as the
applied agro techniques [5, 6].

Table 1. Changes in vegetative buds of annual plants
/with average data of 2021-2022/

a2 Discoloration Q@
= 2L 2| s gg g | 5 §-‘= of leaves 58
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w F5 £l 2 | 755 | 25% f2/ .| °OF
Kwanza 08.05. | 15.05 | 20.05.-10.09. | 08.06. | 26.10 10.11. 212
20.04.-30.04.
Tulano 13.05 | 19.05 |24.05.-15.09. | 12.06. | 28.10 14.11.| 211

The data in Table 1 shows, that raspberry defoliation is protracted and long-
lasting, with some sprouts going to rest period with leaves on them. The wood of the
sprouts is not complete, therefore the ends of the annual branches of the raspberry are
often frostbitten during winter. In general, the vegetation of raspberry, as well as
blackberry, is long and starts late.

It takes 60 days from the start of flowering until the fruit is fully ripened.
Flowering lasts 15-20 days depending on the variety; fruit ripening varies between 20-40
days depending on the variety. The Kwanza variety was distinguished by earlier
flowering and earlier fruit ripening than the Tulano variety. The ripening of raspberry
fruit does not happen at the same time: first, the fruits of the peripheral part of the
sprouts ripen, then the fruits of the middle part. Ripening of the fruit in sheltered ground
occurs in waves, with the Kwanza variety beginning June 27 and ending September 3,
and the Tulano variety beginning July 5 and ending September 8. Harvesting was done
daily. The harvested crop can be stored in fruit refrigerators for 7-10 days at +2-4°C
temperature and 80-85 % relative air humidity.

The cultivation of Raspberry varieties in greenhouses was carried out with the
“annual plant” system - with 2 annual branches present in each container every year.
Raspberry bears fruit through the main and, depending on the care, 1-2 additional fruit
buds formed in the petioles of annual branches, from which flower-bearing sprouts with
their fruits arise. A particularly high-quality harvest is obtained from the middle of
sprouts and from the edges. The autumn harvest was also obtained from the edges of the
current year's sprouts. From the data in Table 3, it can be seen that the number of lateral
green leaves of one bush was 28-33, the number of leaves on one annual branch was
121-125 according to varieties, and the area of one leaf was 26-28cm?.

To ensure a high-quality harvest, maintenance activities in the hydroponic
greenhouse are important. After planting the rootstock in substrate, the EC must be
1.2ms/mc, during vegetative growth period EC must be 2ms/mc, and during fruit
ripening period - EC=1.3-1.5ms/mc. For each 1000 liters of substrate, macro and
microelements should be added: 600 grams of calcium nitrate, double amount of
superphosphate and 2.5-3.0kg of organic fertilizer. During irrigation the nitrogen
solution of 0.01% is always added. The relative humidity of the air should be kept within
the range of 65-75%. Air temperature during the day should be +20-22°C, and +12-13°C
at night. Carbon dioxide (0.1%, depending on the volume of air in the greenhouse) can

161



THE STUDY OF BIOLOGICAL CHARACTERISTICS AND PESTS OF RASPBERRY’S REMONTANT KWANZA AND TULANO....

be used occasionally, which increases the yield by 8-10%. For better and effective

pollination wasps can be used.

Table 2. Biological characteristics of raspberry /with average data of 2021-2022, ¢ = 0,56/

Length of The number of | The number of
- annual The area of one | The leaf
Experime lateral green leaves on one
. branches leaf /average of | area per
nt options leaves per bush, | annual branch, 2 2
laverage of 2 unit units 50 leaves/, cm® | bush, cm
branches/, cm
Tulano 1575 28 121 26,0 6292
Kwanza 164,2 33 125 28,0 7000

To ensure a high-quality harvest, maintenance activities in the hydroponic greenhouse are
important. After planting the rootstock in substrate, the EC must be 1.2ms/mc, during vegetative
growth period EC must be 2ms/mc, and during fruit ripening period - EC=1.3-1.5ms/mc. For each
1000 liters of substrate, macro and microelements should be added: 600 grams of calcium nitrate,
double amount of superphosphate and 2.5-3.0 kg of organic fertilizer. During irrigation the
nitrogen solution of 0.01% is always added. The relative humidity of the air should be kept within
the range of 65-75%. Air temperature during the day should be +20-22°C, and +12-13°C at night.
Carbon dioxide (0.1%, depending on the volume of air in the greenhouse) can be used
occasionally, which increases the yield by 8-10%. For better and effective pollination wasps can
be used.

The pH of substrate was 5.5-6.5, the pH of irrigation was 6.0-6.5, sodium cations -
<0.003%, chlorine anions - <0.005 %, the EC of solution <3 ms/cm. NsP11K2s is used for
fertigation. The recipe is as follows: dissolve 1600 grams of calcium nitrate, 300 grams of
ammonium nitrate in 100 liters of water, add 3500 grams of NsPi1Kzs+nitrogen previously
dissolved in 100 liters of water until its concentration reaches 0.01%. Then the volume of the
solution is increased to 5000 liters. The electrical conductivity of the nutrient solution is EC=1.5
ms/cm. To change the PH, we use nitric acid or potassium hydroxide. Beginning from the
flowering stage, the amount of nitrogen in the nutrient solution is reduced to 0.005%, if necessary,
chelate microelements are added to the nutrient solution [8, 9].

Table 3. The yield of raspberry varieties /with average data of 2021-2022/

Variety Yield per | Average Yield per Yield
name branch, kg fruit bush with 2
weight, | branches, kg
grams kg/m? | ton/ha
Kwanza 0,69 5,5 1,38 2,76 27,6
Tulano 0,55 40 1,1 2,2 22,0

From the data in table 3, it can be concluded that the yield of one bush is 1.1-1.38
kg according to the varieties. This observation is made by taking into account the
distribution of the varieties in the orchard/greenhouse.

Table 4. The characteristics of Raspberry fruit /with average data of 2021-2022/

Variety name | Average height | Fruit diameter, mm Amount of Amount of total
of fruit, mm total acids,% sugars, brix
Kwanza 10 12 0,5 9-10
Tulano 20 10 0,5 8-9
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The data in Table 4 reveals that the height of the fruit of the Kwanza variety was
10mm, the height of the fruit of the Tulano variety was 20 mm, and the diameter of the
fruit varied between varieties from 10-12mm, the amount of total acids was 0.5% in both
varieties, the amount of total sugars was 8-10brix. One of the preconditions of obtaining
a guaranteed high quantity and quality harvest from studied raspberry varieties is the
identification of the species composition of pests and diseases, which will allow us to
organize a system of effective control measures. Information on species composition of
pests and diseases recorded on plants of Kwanza and Tulano raspberry varieties is
presented in Table 5.

Table 5. Species composition of pests and diseases recorded on raspberry varieties
Kwanza and Tulano, 2021-2022

Section/ Class |Order Family Genus Species
Type
5 Tetrar)ychus
= g Tetranychu urticae
5 £ S | Tetranichydae | s Dufour., Koch.,1836
o o
g & < 1832
S < Neotetranychus
g -
£ rubicola Bagd.
< o s
g g . Byturus
é E Byturidae Byturus tomentosus E.
8
3 -
@ = Phragmidium
@ -.g Phragmidiaceae | Phragmidium | rubi-idaei Karst.
- 2 o 1879
B S >
S =]
1S 3
3 0
<
8
3 3
> = " . Botrytis cinerea
S s Sclerotiniaceae Botrytis Pers.
B T
-

From the analyses of Table 5, it becomes clear that during 2021-2022 following
species of pests and diseases were found:

e Pests - Common spider mite (Tetranychus urticae Koch., 1836), Raspberry
spider mite (Neotetranychus rubicola Bagd.) and Raspberry beetle (Byturus tomentosus
F.),

o Diseases — Raspberry yellow rust (Phragmidium rubi-idaei Karst. 1879), Gray
mold (Botrytis cinerea Pers) [1, 2, 4,].
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CONCLUSION

As a result of the conducted studies, it became clear that the two cultivated

raspberry varieties stood out for their large, high quality fruits, fruit storage capacity,
transportability, the ability to yield twice as much, the length of the yield period. Species
of pests (Tetranychus urticae Koch., 1836, Neotetranychus rubicola Bagd., Byturus
tomentosus F.) and diseases (Phragmidium rubi-idaei Karst. 1879, Botrytis cinerea Pers.)
were found on the plants of both raspberry varieties. It was recorded that pests and
diseases can significantly reduce the expected raspberry harvest. The final verdict of this
study is: in the conditions of the Artik community of Shirak region, the Kwanza
raspberry variety is more profitable and high-quality.

10.
11.
12.
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B cratbe 0000LICHBI pe3yNbTaThl W3y4YEeHHs BO3JCHCTBHS HOBOTO KOMOMHHPOBAHHOTO
npenapata «Kommiekce [Imoc» Ha psif cenbCckoXo3sicTBEHHBIX KynbTyp. OH ObUT pa3paboTaH Ha
ocHOBe (uTocTHMYISITOpa «KOMILIEKCY», HOMY4eHHOTO U3 OTXOZAa BUHOMAEIHS U conepxaiero K,
Ca nuTaTenbHBIC BJIEMEHTHl BMHHOTO KaMHs, a TaKKe BKIIIOYACT XeNaTHPOBaHHBIC (OpPMBI
crnenyromux MukpoasiemenToB: Cu, Fe, Zn, ¢ nobapieHneM MHCEKTHIMAA HMuAakIonpuaa. ITomy-
YEHHBIC PE3YNbTAThl CBHUACTENBCTBYIOT O CTHMYJMPYIOIIEM BO3JCHCTBHMM HA POCT M Pa3BHTHE
U3y4aeMbIX KyJIbTYyp, UYTO MPOSBISETCS B MEPBYIO OYepe/b B MHTCHCU(HKAIIUMN 3€JE€HOI OKpacKu
XJIOpO(UIOHOCHBIX (DOTOCHHTE3NPYIOMINX ITOBEPXHOCTEH pacTeHuid. lccnenyemslii mpemapat
o0yaiaeT MHCEKTHLUIHBIM AEHCTBHEM IIPOTUB HACEKOMBIX-BpenuTenel (Tim 0axueBoil, mayTHH-
HOro Kiema, 6enokpbeuiky, Kosopanckoro jkyka M MEABEAKH), YTO OKA3bIBACT IOJIOKHUTEIBHBIH
3¢ deKT Ha ypOKAWHOCTH OTypIa, Gacoiu, KITyOHHKH, KapTo(ems U Ipyrux KyJabTyp.

DumocmumyIsimop — MUKpOIJLeMEeHMbl — XeLamupylowuLl KOMIIeKe — MUKpPOYyOoOpeHue —
BUHHASL KUCTOMA — UMUOAKIONPUO

Innuwénid wdthnthywé BU Uh pwpp Jawywpnubph ypw Unp hwdwygwsd «Undwtpu
Mynu»y Wwwpwuwnnityh wagnbgniejwl nwunwJUwuhpnipjwl wpnyniupubpp: Wu dowydtbp E
«undw|bpu» dhinnfupwlhsh hhdwl Jpw' npp unnwgyb) tp ghubgnpéniejwl pwithnu hwunh-
uwgnn U K, Ca uunignn tnnwpnptp wwpniuwynn ghubpwphg, huswbu bwl UGpwnnud E hGunlyw)
dhypnwnwpnptph® Cu, Fe, Zn pGlwwnwgywé dubpp, hdhnwpinwphn vhgwinwuwywuh hwybinidny:
Unwgywé wpnyniupubpp ywjnd U neuncdbwuhpynn Jwlwpngubph wéh b qupgwugdwl
Jpw fupwunn wqnbgniejwl dwuhU, hugu wnwehU hGpphu wpnwhwjnynid £ pnguh pinpndhy
wwpniuwynn, $nnnuhupbunhy Jwytptuutph Ywuws gniyuph huinBuuphjwgdwdp: Ntuncduwuhp-
Jwé wwwnpwuwnniyp ntuh bwle vhpwinwuwwl wagnbgnieintt Juwuwwnni-dhpwinubph (pnunw-
Uwjhu yhd, nunwjuwwnhg, uyhnwywelhy, yninpwunjwu pgbg U undnpwywl wpeniy) nGd,
husn npwlywl £ wagnnud dwpnilgh, |npnt, Guuyh, Ywpondhth Wowjl dwlywpenyutbph
pEppwunynipjwl Upw:

Shwnnpupwlhs — uhynninwnntn — pbjuwwnuyhl ndwEpu — dpypnwwnwnunwlynie —
qhlbprnt — hupnwpnuphn

This article summarizes the results of research of "Complex Plus" new combined preparation
on various crops. This preparation was elaborated based on “Complex” plant growth simulator. It was
obtained from winemaking waste: the cream of tartar, containing nutrients K, Ca, as well as chelated
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forms of the following micronutrients: Cu, Fe, Zn, with the addition of imidacloprid insecticide. The
obtained results indicate the stimulating effect of the studied preparation on crops growth and
development, what is manifested in the intensification of the green color of the chlorophyll-
bearing photosynthetic surfaces of the plants. The investigated preparation also has a several effect
against insect pests (aphid melons, spider mites, whiteflies, colorado potato beetles and mole
crickets). That has a positive effect on the yield of cucumbers, beans, strawberries, potatoes, and
other studied crops.

Phytostimulator — microelements — chelating complex — microfertilizer —
tartaric acid —imidacloprid

OpHoOM U3 aKTyalbHBIX IPOOJIEM COBPEMEHHOTO CEIbCKOIO XO3HCTBA SBIACTCA
HMHTeHCHU(UKALUS TUIOJOHOIICHHSI U MOBBIIICHHE YPOXKaWHOCTH KYJIbTHBUPYEMBIX pac-
TeHnd. ONTHMH3anuUs YCIOBHI KyJNbTHBAIlMM OOECIICUYMBAECT HEOOXOJMMBIH YPOBEHB
cuHTE3a (UTOTOPMOHOB W (PAKTOPOB pocTa (ayKCHHOB, TMOOCPEIUTMHOB W T.1.) pac-
TeHHeM. [loaToMy, UCTIONB30BaHNE (PUTOCTUMYISATOPOB BechbMa IeiecoodpasHo [4, 6].
OnHako, CHHTETHYECKHE aKTHBATOPHI Mpoindepannun TKaHed u andpepeHpoBKI Op-
TaHOB, HE BCEr/a OC30MaCHBI, B CBSI3M C MX KaHIEPOTEHHOCTBIO IIPU YNMOTPEOJICHUH B
MIPOMBIIIICHHBIX o0beMax [3, 7, 14]. IloaTomy, BaxkHa pazpaboTka Ge3omacHBIX (uto-
ctumyisitopos [10, 12, 24]. M3BecTHO OJlaroTBOpHOE BIMSHHE IPUPOAHBIX OpraHUYec-
KuX (HONMKapOOHOBBIX U AJIbAAPOBBIX) KUCIIOT, HA ApaMeTPbl POCTA PACTEHHH, B CBS3H
C WX aHTUMHUKpPOOHBIM JeHicTBHEM (MonaBlieHHe pocTa (UTONATOrEHHBIX TI'PHOOB U
NPE0TBPALICHUE Pa3BUTHS TOKCUI'CHHOCTH IPUOOB U IPYrUX (PUTOMATOr€HHBIX MUKPO-
opranusMmoB) [2, 19, 25].

Bo MHOroM 370 cBsI3aHHO ¢ (OPMHUPOBAHHEM KOMIUIEKCOB C KATHOHAMU Ba)KHEH -
X MHKPO- U CyOMHKpPO- 3JIEMEHTOB, PETyJIHPYIOMNX BOIHO-COJEBOW OOMEH y pac-
TEHUH, YTO MMOKA3aHO AJI1 BUHHOM, MOJIOYHOM, IMMOHHOM U LIaBEJIEBON KHUCIOT, B CBSA3U
C 4eM, JaHHBIE COEMEHHs YCIICITHO HCIONb3YIOTCS B MUPOBOI IIPAaKTHKE IPON3BOJICTBA
9KOJIOTHYECKH YHUCTHIX arpoxumukatos [11, 20, 21]. Ocobo mmpoko MpuMeHseTCs BUH-
Hast KUCIIOTa, OyIy4H caMbIM PacIpOCTPAaHEHHBIM IIPEJCTABUTEIEM OPTaHUIECKHX KHC-
JIOT B PACTUTEIHHOM MHpe. BUHHas KHCIIOTa, a TakXKe TapTpaThl MIETOYHBIX U IIEJI0U-
HO3EMEJIbHBIX METAJJIOB CUYMTAIOTCS Oe3omacHeMH muiieBbiMu nobaBkamu (E334 —
E337, E354). Otu coennHeHHs NPUMEHSIOTCA M B MHPOBOH NpaKTHKE MPOU3BOACTBA
XeJaTHBIX ynoOpeHuid. [lo3ToMy, MHTEHCHGHUKAIMA POCTa PACTEHHUH MO AEHCTBHEM
CTHMYJISITOPOB Ha €€ OCHOBE, 110 BCEH BEPOSITHOCTH, 00YCJIOBJIEHA aKTUBALMEH Mpolec-
COB BOJHO-COJIEBOTO OOMeHa pacTeHHi. Takke BHHHAs KHCIOTAa NPHMEHSAETCA Kak B
cBOOOTHOM BHZE, TaK U B aMHIHBIX (hopMmax [13, 16, 25]. 3BeCTHBI U BCEBO3MOXKHBIC
PEryJIATOPBl POCTa PACTEHHH Ha OCHOBE OKCAJaTOB, CYKIMHATOB, WHIOJIHMJIALETATOB U
nX IIPOM3BOJAHBIX. BWHHAs Kuciora SBISETCS OJHUM M3 BKHEHWIINX METaOOINTOB
opranm3Ma pacteHui. Mcxonst U3 JUTepaTypHBIX JaHHBIX, arpo-TIpenapaThl HA OCHOBE
BUHHOTO KaMHs YCIICITHO HCIIOJB3YIOTCA, 10 BceMy Mupa. Tak, mpenapar «Lalvigne
Aromay ycIiemrHo MpUMeHsIeTCs JUIsl YIIydIIeHHUs] apOMaTHYECKUX CBOICTB BHHOTpaja B
nporecce GeHOIBHOTO co3peBanus [9, 22, 23].

B nmanmHOW paboTe paccMOTPEHO BO3AEHCTBHE KOMOWHHPOBAHHOTO (DPUTOCTUMY-
nsatopa «Kommeke ITmocy», paspaboTaHHOTO Ha OCHOBE MPUPOJHONW BUHHOW KHUCIIOTHI,
OYHMIIEHHON W3 MPHUPOJHOTO BHHHOTO KaMHs, Ha POCT, Pa3BUTHE U YPOXKaHHOCTH pa3-
JIUYHBIX BUJIOB CEIbCKOXO3SIICTBEHHBIX PACTCHHH.

Mamepuanvl u memoost. Victions3yemblii B paboTe KOMOWHHPOBAHHEBIH (PHTOCTUMYISTOD
«Kommurekc Ilmoc» Obun paspaboran B mabopatopun «[lomydeHne CenbCKOXO3SHCTBEHHBIX
SITOXUMHKATOB M KOHTpoXs kadectBa» HIITYA, Ha ocHoBe crumymaropa pocra «Kommiaekey [5,
15], uHCEKTUIIIa UMHIAKIOTIPHU/IA U CTAOITH3UPYIOIINX J00aBOK.
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Ipemapat «Komrurekc [lmocy mpencrasimsier coOolf TeMHO-3€IeHO-KOPHYHEBBIH PacTBOp
(¢ xommoumEbvMI "actunamu), d42° — 1,150-1,154, pacteopum B Bosie, pH BogHOTO pacteopa (1%,
20°C) — 3,5-3,8. B cocraB mpemnapaTta BXOJT CIIEIYIOIINE IEHCTBYIOIINE BEIeCTBA: IPHPOTHAS
punHas kucnota (BK) (CAS#147-71-7) —120-125 r/n, K (B popme xmmopuma) — 45-50 /i, Ca (B
¢dopme xmopuna) — 23-25 /1, Cu (xenatHas popma) — 2.5-3 /1, Fe (xenarnas ¢popma) — 10-10.5
r/n, Zn (xenatHas ¢popma) — 5,5-6 r/n, umupaxmonpun texuudeckuit (CAS#138261-41-3, 96 %
4qucToThl) — 20 1/71. [ToMHMO yKa3aHHBIX KOMIIOHEHTOB, B Iperapare TaKKe COAepIKaTcs Ompe/e-
JICHHbIE KOJIMYEeCTBAa aMHHOKHCIIOT, BUTAMHHOB M JIp. Ba)KHBIX NUTATEIbHBIX OPraHUYECKUX COe-
JIMHEHUH, 00yCIIOBIEHHBIX CIIEACTBHEM KHCIOTHOTO THAPOJIN3a OCTATKOB IPOMOKEBOH Macchl B
COCTaBe BUHHO-KaMEHHOT'O 0CaJIKa, HCII0JIb30BaHHOTO ITPU M3BIEYEHHN BUHHON KHCIIOTHI IO/ BO3-
JIEHCTBUEM COJISTHOM KUCIOTHI 1 B COBOKYITHOCTH B cpetHeM cocTaBiisuio 60-80 mr/x [15]. Ompene-
neHue Oenka B cocrase npemnapara «Komruieke [Tirocy npooaunocs Merogom Jloypu [8, 17, 24].

PazpaboranHuii npemnapaT coOepKUT TakXkKe CHEHHANbHBIC CTA0MIU3UpYoNHe 100aBKU B
KauecTBe THUAPOGMIPHUX COPACTBOPUTENICH M IOMOI'€HHM3aTOpOB (IIOBEPXHOCTHO AKTHUBHBIC Be-
mectBa, IIAB). B uactHoctn: monorenHoe ITAB maypercymbdar Hatpust (SLES 70%, CAS#
68585-34-2) — 10 r/m; cMech HenoHOreHHBIX [TAB mpem-okTHI()eHUIOBOTO 3hHpa MOIHITUIICH-
riukonst (Tputon X-100, CAS# 9002-93) — | r/n u An3TaHONAMH/IA KUPHBIX KUCIOT KOKOCOBOTO
Mmacia (kokoamun DEA, CAS # 68603-42-9) — 10 r/m; copactBopurenu: rautepus (CAS# 56-81-
5) — 10 r/n u momuTuenrukons (I3 300, CAS# 25322-68-3) — 10 r/1.

JlaHHBIE TIEPBUYHOTO TOKCHKOJIOTHYECKOTO aHanm3a mnpenapara «Komruteke [lnroc» Oputn
npoBe/ieHbl B 1abopatopuu «[ MIHEeHbl ¥ TOKCHKOJIOTHH OKpy»XKaromeil cpens» Hayuno-uccneno-
BaTEeNbCKOT0 LEHTpa EpeBaHCKOro rocyjapCTBEHHOTO MEAMLMHCKOTO YHUBEPCHTETAa UMEHH MXH-
tapa I'epaiy. ITony4deHHbIC JaHHBIC MMENHU CIEAYIONME 3HAUYCHHUE: CpPEIHe-JeTalnbHas 103a (per
05)" DL50=805MI/KT, KOXHO-Pe30pOTHBHas TOKCHYHOCTh DLso>1000MI/KT, TOKCHIHOCTb H KOXK-
HO-pa3ipakaroliee Bo3/eiiCTBE Ha HEMOBPEKICHHYIO KOXKY OTCYTCTBYET, clabo pasapaxaroliee
BO3JICHCTBHE HA CIM3UCTYIO a3, [V knacc amiepreHHocTd (cnadblid amiepres), I kmacc omac-
HOCTH - mpemnapar cpeaneil Tokcuunoctu [1, 18]. Ilonesbie ucmbiTanus mpemnapara «Komruieke
[Tmroc» Oputn mpoBeneHsl cnenuanucramun Haydnoro llentpa Arpo6mortexnoonorun HAVA. B
KauecTBe 00beKTa 11 M3ydeHus neiictBus npenapara «Kommiekce I[Trocy MCMONB30BaINCh pas-
JIMYHBIE CEJIbCKOXO3SHCTBEHHBIC KYIBTYPhL: Orypell, (acoiab 0OBIKHOBEHHAs, KIyOHHKa M KapTO-
¢enb.

IMonessle ncneiTanus npoBogwianch ¢ 2019-2020 1T, B TeueHHe ABYX (DEHONOTMYECKHX
NepHoJIoB (MepBoOe ONPBICKMBaHKE B (ha3e 10 LBETEHHs, BTOpoe - B (ase mioqoobpa3oBaHus) Ha
OTIBITHBIX MOJIEBBIX Y4acTKaX ApMaBUPCKOHM 061acTH, MIomaspio mo 50 M? ¢ TpeXkpaTHOH MoB-
TOPHOCTBIO IS Kaxkoi KynbTyphl. [Ipenapar «Kommiekce [Inroc» ObIT HCIIBITaH B KOHLIEHTPALIUH
150 m1/101 Ha pa3IUYHBIX CENBbXO3KYIbTYpax B Buae 1 % - pacTBopa AJs JIMCTOBON MOJKOPMKH,
1,5 %-pacTBOpa A1 KOPHEBOH OAKOpPMKUA. HOpMEBI pacxona mpu JMCTOBOH mogkopMmke 3-5 1 Ha
50 M? B 3aBHCHMOCTH OT CTaJMd pocTa. [yl KOPHEBOM MOJKOPMKH — ObUIO IIpUMeHEHO Ha 50 M2 5
1, 1,5 % pactBopa npenapara paBHOMEPHO PaCIpPEASICHHOTO B OPOCHTENIBLHON BOJE.

B kauecTBe KOHTPOJIsI OBUTH BBIOPAHBI TE XK€ KyJIbTYpPbI, BBIPAIBAEMbIe Ha TEPPUTOPHH C
TaKOH )K€ IUIOIIA/IbIO0, C UCTIOIb30BAHHEM OOLICIPUHSATHIX CTAHIAPTHBIX METOJOB KyJIbTHUBAILMN U
QHAJIOTHYHBIM PEKMMOM TOJIKBA, HO 0e3 00paboTKu TecTHpyeMbIM dutocTuMymsiTopom [11, 20].
HabuoneHust, a Takke 3aMephbl pa3MepoB M KOJMYECTBA BEreTaATHBHBIX M T€HEPATHBHBIX OPTaHOB
pacrennii mpoBomKck Ha 10 meHb mocie Havyana IBereHus. [locie yOopku ypoxkast ObLT Tpo-
BEJICH CPAaBHUTEIIbHBIH aHAIN3 YPO)KaWHOCTH B OIBITHBIX M KOHTPOJIBHBIX 00pa3Iax UCHBITYeMBIX
KYyJIBTYP.

Crarucruyeckass oOpaboTka JaHHBIX ObLIa THpOBEIEHa IPH IMOMOIIM NPOTrPaMMHOTO
nakera Microsoft Office Exel.

Pezynomamut u oocyncoenue. B xone uccieoBaHUN OBLIO M3YYEHO JICHCTBHE
KOMOWHHMPOBaHHOTO TIpernapara (UTOCTUMYIUPYIOMIEr0 U HHCEKTHLUIHOTO IEHCTBUS
«Kommneke Ilnroc» Ha pasiMyHbIe TAKCOHOMHYECKHE TPYIIIBI CENbCKOXO3SHCTBEHHBIX
KynbTyp: OOBEKTOM HCCIIENOBAHUS CIYKHJIH CICIAYIOUIME CelbCKOX03siCTBEHHbIC
KyJbTYpBL: orypel, copT «AiubsHe» (Cucumis sativus L.) — oBowiHast KyJabTypa, OIHO-
JIeTHEe TPaBSIHUCTOE pacTeHue; (hacoib OOBIKHOBEHHAsE COPT «Duaany - OMHOICTHHE He-
BBIOIIEE- CsI TPABSIHUCTOE PACTEHHE; PEMOHTAHTHAS KIyOHUKA (3€MIISHMKA aHAHACHAS),
copt «Ansbuon» (Fragaria ananassa) — MHOTOJIETHSISI, ATOJIHAs KYJIBTYpa; KapToheib
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copt «Mmmannay (Soldnum tuberdsum) oqHONETHEE — KITyOHEHOCHOE TPABSIHUCTOE pac-
TCHHUE.

[penBapuTensHO HccienOBaNIOCH BiusiHUE mnpernapara «Kommuieke [Tnroc» Ha
BBDKHBAEMOCTh BPEIOHOCHBIX HACEKOMBIX XapaKTEPHBIX JUIA KAXIO0H KylbTyphbl (TaOl.
1-4). Kak BuUAHO W3 [NAHHBIX, NPEICTABICHHBIX B Tabmumax mpemapar «Komrmiekc
[Tntoc» mpUBOAUT K THOENN OCHOBHOM MacChl BPEJOHOCHBIX HAceKOMbIX. Tak, rudensb
MOMYJISAIUK TiX 0ax4eBOW B HEPBbIM JeHb Iocie 00pabOTKU HCCIENYEMbIX KYIbTYp
npenaparoM, cocrasuia 94,4-100 %, uepes 7 gueit — 75 % — 77,3 %, uepes 14 nneit —
61,1-74.74,2 %; xIemelt mayTHHHBIX, cooTBeTcTBeHHO 83,3 % — 87,5 %, 68 %— 71,4
%, 62,5% — 66,7%, 6enokpeutku — 75 % — 80 %, 69,4 % — 71.2 %, 67,2 % — 69,8 %;
measenku — 87,5 %, 69,3 %, 33,7 % u xonopanckoro xyka 100 %, 83 %, 75 %.

Ta6auna 1. Bousaue npemapara «Kommexce [1mrocy Ha BEDKHBAEMOCTb
BPEIOHOCHBIX HACEKOMBIX OTypIia

Hacekomoe- Tun KonndecTBo BpeauTeneil Ha pacTeHHe 110 JTHSM, [0CIe
BpEIUTEIb KyJIbTHBALHN 06paboTku npemnaparom «Komriuiekce mwiocy u 6e3 Hero
(% rnbenu OTHOCUTENIBHO KOHTPOILS)
1 neHp 7 neHb 14 nenn
Tns 6axueBas Konrpous 38+£2.2 48+4.4 51£3.9
Orypen Kommeke + 240.5 (94.7) 16+1.8 (75) 19+1.9 (62.7)
Kanemm Konrponb 14+2.1 25+2.7 32+3.6
(mayrumEbe) [T Kommrexe + | 2+0.9 (85) 8+2.1 (68) 12+1.8 (62.5)
Benokpeuika Konrponb 24+3.4 49+4.1 58+4.4
Kommeke + 6+1.0 (75) 15+1.8 (69.4) 19+2.4 (67.2)

Ta6auna 2. Biousaue npenapara «Kommnekce [11rocy Ha BEDKHBAEMOCTb
BPEJOHOCHBIX HACEKOMBIX (hacoiu

C/x Hacekomoe- Tun KonuuectBo Bpenutenei Ha pacTeHHe 10 AHAM,
KYJIbTYpBI BpEAUTEINHb KyJIbTHBalMH | Iociie 00paboTKy npenapaToM «KoMIuieke mmocy» u
6e3 Hero (% rudeny OTHOCUTENHO KOHTPOJIS)
1 neun 7 neHp 14 nenn
Tns GaxueBast KonTpoms 36+£3.6 53+4.8 62.£5.1
dacoib Komruiekc + 0+0 (100) 12+1.2 (77.4) 16+1.1(74.2)
Kenm Konrpons 18+2.2 28+2.7 32+3.4
(mayTuHHBbIC) Kommekc + 3+1,2(83.3) | 8x2.1(71.4) 12+2.7 (62.5)
benokpelika KonTpoms 30+£3.3 52+4.1 63+5.2
Kommekce + 6+1.3 (80) 1542.4 (71.2) 19+2.2 (69.8)

Ta6auna 3. Baussaue npenapara «Kommiekce [1nroc» Ha BEDKHBAEMOCTh BPEIOHOCHBIX
HACEKOMBIX KITYOHUK

C/x Hacexomoe- [un xynsTuBamuy | KonmdecTBo Bpexuteneil Ha pacTeHHE MO JHAM,
KYIbTYpBI BpEIUTENH noce 00paboTku npenaparoM «KoMIUIeKe oy u
6e3 Hero (% THOe OTHOCHTENIBHO KOHTPOIIS)
1 nenn 7 neHb 14 nenn
Tns GaxueBas Kontpoiub 18£1.9 44+3.6 36+2.6
Kiy6nuka Kommekce + 1+0,2 (94.4) 10+0.9 (77.3) 14+1.5 (61.1)
Krnemu KonTtpons 8+0,6 26+2.3 36+3.8
(mayTHHHBIE) Kommnekc + 1+0.1 (87.5) 8+0.3 (69.2) 12+1.0 (66.7)
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Taﬁmma 4. Biusuaue npemnapara «Kommnekc I1nroc» Ha BEKHBAEMOCTh BPCIOHOCHBIX
HAaCCKOMBIX Ha KapTO(l)eJ'Ie

KonnuectBo Bpenuteneii Ha pacTeHue
C/x Hacexomoe Tun TI0 JTHSIM, TI0CJIe 00paOOTKH Ipera-
KYJIBTYPBI -BPEIUTENb | KyJIbTHBALUU paroM «Komruieke mioc» u 6e3 Hero
(% rubenay OTHOCUTENBHO KOHTPOJIS)
1 nens 7 neHp 14 nens
Kaprodens Kosopaz- KonTposb 4404 6+0.7 8+1.2
CKHUI KYK Komruieke + 0+0 (100) |140.3 (83.3)] 2+0.5(75)

Ilpu wnccnenoBanum AeHCTBUS (DUTOCTUMYIIATOpPa Ha POCT U pa3BHTHE HCCIIe-
JYEMBIX KYJIbTYp, U3y4aJHCh U3MEHEHUST MOP(OIOrHYecKUX M (PEHOIOTHUECKHUX MOKa-
3aTeliell CelbCKOX03sHCTBEHHBIX pacTeHuid (Tadin. 5-8). Kak BuaHO M3 Tabmui, npupoct
BEreTaTHBHBIX U I'€HEPAaTHBHBIX OPTaHOB PACTCHUH OBUI 3aMETHO BBIIIE IPU BO3IEHUCT-
Bun npenapata «Kommiekc IImocy, Mo CpaBHEHHIO C aHAJIOTMYHBIMH 3HAYCHHUSMH B
KOHTPOJBHBIX oOpasmax. Tak, mnpu gelictBuum mnpemapara «Kommekc Ilmrocy,
YBEIMUYCHNE Pa3MEPOB M YHCIIa BETETATHBHBIX OPTaHOB, B 3aBUCHMOCTH OT KYJIBTYpBHI,
cocTaBmilo B cpexHeM 21% — 31 %. YBennueHue ke 4yucia reHepaTHBHBIX OPTaHOB MIPU
NPUMEHEHHN Tipenapara coctaBuino (% —14 %. W3 tabmui Taxke BHIHO, 4TO
WCTIBITAaHHBIH ~MpemapaT BBI3bIBAJ YBEIMUCHHE YPOXKAHHOCTH Yy HCCIETyeMbIX
CENIBCKOXO3SIMCTBEHHBIX KYNBTYp. YPOXXKaHOCTh OTypma IpW AEHCTBUH IIperapara
noBbImanack Ha 12,6 %, dbacomu — Ha >10 %, kiyoHuku — Ha 13,2 % u kaprodens — Ha
13,6 %.

Tadauua 5. Pe3ynbTaTsl m3MEeHEHUs] MOP(OIOTHYECKHUX U (PEHOIOTHUECKHX
MoKa3aTesel ypokaiHOCTH OrypIiia mpH AercTBuu npemnapara «Kommiekce [Tmocy»

Oobee Mopdonoruueckas u CpenHsist ypoxaiHOCTb,
KOJIMYECTBO (henoornueckas Kr/50 m?
BBICAKEHHbBIX Tun XapaKTepHCTUKA
pacreHuit Ha KYJIBTH- Konuuecrso Konuuecrso CpenHsis ypoxKaiHOCTb ¢

50 m? BallMH BEreTaTHBHBLIX | FEHEPATMBHBIX OZHOTO pacTeHHUA, I

[nowans ) OpraHoB*, opraHoB**,
MHUTaHHS, M
(mr.) (mr.)

95 Konrpons 4.2+1.1 16.3+£0.9 148.2+10.7

0.53 1540+111.4

95 Kommeke + 5.5+0.8 18.6+1.8 166.8+12.3

0.53 1737,5+188,2

* - KOJIMYECTBO BTOPUYHBIX MOOEroB; ** - KOIMYECTBO KEHCKHUX IIBETKOB

Tadauua 6. Pe3ynbTaThl ©13MeHEHUs] MOP(OIOTHYECKHUX U (PEHOIOTHUECKUX
moKazaresiel ypoxaifHocTu ¢aconn npu aeiicteun npenapata «Komrmieke [Tirocy

Obuiee Mopdosnornueckas n CpeHsis ypoxKaiHOCTh
KOJIMYECTBO (enonornueckas Kr/50 M2
BBICAKEHHBIX Tun XapaKTePHCTHKA
pacTeHMzﬁ Ha KyJIbTH- KonmdecTBo KonudecTBo Cpennsist ypoxKaifHOCTb ¢

50w BalUK BETETATHBHBIX | T€HEPATHBHBIX OMHOTO pacTenus, r
[nomans « .
2 opraHos*, opraHoB**,
[UTaHUs, M
(mrt.) (wt.)

1050 Kontpons 3,9+0.6 19.1+1.8 19.842.6

0.048 18,9+2,1

1050 Kommieke + 5.0+1.1 21.6+1.3 21.9+3.6

0.048 20,9+3,4

* - KOJIMYECTBO cTEOJIEH; ** - KOJIMYECTBO LIBETKOB
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Tabéauua 7. Pe3ynpTaTel n3MeHeHUS MOPQPOTIOTHISCKIX U (DEHOTOTHUECKIX
ToKa3aTeliel yposkaifHOCTH KIIyOHHKH mpH AekcTBrH nmpenapara «Komrmekce [Tnrocy

Ooee Mopdoioruueckas 1 CpenHsst ypoxaiHOCTb,
KOJIMYECTBO Tun (enonmornueckas xr/50 M2
BBICAXKCHHBIX KyJIbTH- XapaKTePUCTHKA
pacreHuit Ha BaLUK CpenHsist ypoKaifHOCTb ¢
50 M KosnnuectBo renepaTuBHbIX ONIHOTO PaCcTCHHUA, I
Inomans " opraHoB**, (wr.)
[IUTaHUS, M
245 Koutpons 21.3+£0.9 36.3+4.3
0.2 148,2+17,6
245 Kommneke + 22.7+1.4 41.1+44.3
0.2 167,8+176,8

* - KOJIMYECTBO IBETKOB

Ta6auna 8. Pe3ynbrarel H3MEHEHUS! MOP(HOTIOTUUECKUX U (PEHOIOTHIECKUX
nokasatesiell yposkaiiHocTH kaprodens npu aelicteuu npenapara «Kommekce [Tirocy

Obuiee Mopdonornueckas u CpeHsis ypoxKaiHOCTb,
KOJINYECTBO Tun (eHomornyeckas XxapaKTepuCTUKa Kr/50 M2
BBICAKCHHBIX KYJIbTH-
])780'15‘6(5;1451 Ha BalUK KoJnuecTBO reHepaTuBHBIX Cpenusist ypoxaifHoCTs ¢
M
o OpranoB**, (wr.) OJIHOTO PAaCTEHHUSI, T
nuTands, M2

238 Kourpons 5.3+1.2 160.5+14.1

0.21 1330+115,6

238 Kommneke + 6.4+0.9 182.4+20.1

0.21 1491,8+164,8

* - konuuecTBo cTedneit

Puc. 1. PesynbraTel nojesbIx ucnbiTannii npenapata «Kommnekc ITmrocy
Ha MOCEBHOIT KyJbType orypios Cucumis cultivar.
Domozpagus nonesozo ucnvimanus npenapama «Komnnexc-Ilniocy
6 ONBIMHOM (CNPABa) u KOHMPOILHOM (Clle8a) 0OPA3YAX.

Kak BHAHO 13 pHC. |, Ha KOTOPOM MPECTABICHBI PE3yJIbTATHI IOJNEBBIX HCIIBITA-
uuii mpenapara «Komrureke Imoc» Ha moceBHOU KyinbType orypmos Cucumis cultivar
L., ypOBEHB MPUPOCTA 3eJEHON GHOMACCHI 3HAUUTENIBHO OTIIMYAETCS B ONBITHBIX M KOHT-
POJIBHBIX 00pa3iax, paBHO Kak M MHTEHCHMBHOCTH OKPACKH (POTOCHHTE3UPYIOIIHX Op-
raHOB PacTeHHs. DTO HO3BOJLSIET MPE/IMOIOKUTH 3HAYMTEILHOE CTUMYIIUPYIOLIee ACHCT-
Bue npenapara «Komuiekc-ILI0c» Ha 3Ty KyJIbTypy. AHAIOIUYHbIE AaHHBIE GBI I10-
JIy4eHbI U IPH UCTIBITAHUSX Ha JIPYTUX CEIbCKOXO3SMMCTBEHHBIX KYIIBTypax.
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3aki0ueHue.
[pennoxeHHbIH HOBBIM KOMOMHMpOBaHHBIH Npenapar «Kowmmieke ITmocy, cor-

JIACHO JJAaHHBIM NEPBUYHON TOKCUKOJOTHUECKON OLIEHKHU, UMEJ CPEIHIOI0 TOKCUYHOCTh U
cnabyro anuepreHHocTh. [lokazaHo cTUMyIHpYyIoliee TeHCTBHE paCCMOTPEHHOTO Mpena-
pata Ha pa3lNYHBIC CEIBCKOXO3SHCTBEHHBIE KYJIBTYpPBI, NMPOSBIIIOMIEECS B HHTCHCH-
(hMKaUK POCTOBBIX NMPOIIECCOB, YBEIMUCHUH COACPKaHMS XIOpO(dIIIIa B 3€TICHBIX Yac-

TSAX PACTCHHH U B YKOPOUEHHH IEPHOJA MEXIY IIBETCHUEM U IUIOJOHOIICHUEM, YBEIIHU-
YEHUH NPUpPOCTa OMOMACCHI MOJ3EMHBIX M Ha3eMHBIX 4acTel pactenms. [lpum mpume-
HEHNW KOMOWHHMPOBAHHOTO Ipenapara, OTMEYEHO OTCYTCTBHE BPEIUTENEH B OMBITHBIX
oOpasnax, 4To ompenensiercsi NeHCTBHEM HWHCEKTHIMIHOTO KOMIIOHEHTAa. BBIsBIEHO
TaKKe U 3HAUYUTEJHHOE IMOBBIIICHUE YPOXKAHHOCTH TOCIE BO3ICHCTBHS (UTOCTHMYJIS-
TOpa Ha UCCIIeyEeMbIe CeIbCKOXO03SIICTBEHHBIE KYIbTYPHI.
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nuGywu, unuh wpuGywu, funipdw Ynyywujwl) inGpllubph gnidwpwihu - nwnhnwywnhdntpjwu
wnwUdUwhwwnynipjniultpp pwgopjw hhnpnwnuhy U hnnwjhu Jwynipjwl wwjdwuubpnid
Ihnpnwnupywih wypnplGdubph huunpwuniinh M) wpwépnd Rwjywywl UEY-h RUEY) 30
yd 2wnwynny gnwnh): Npwbu nwnhnuniyhnubph (ML) Yninnwyhgubn wnwludlwgb, U Yndyw-
ujwl funipdwl, swwynUwlwl undnpwl, wplbywu YUuwdwnp, sthuwywu pwiEUhU, uwhwnwy
4)ntbwwinnhyp, pniguyhihwl, ynywujwl upugbUhU: Ntuinh npwlp' npwbu nwnhnkyninghw-
wbtu wnwyb] bywuwnmwynp Swnwethwnbuwlutp, wnwewnyynid £ Yhpwnt] ywlws gninhubph,
wluwnwnubph unbnddwl hwdwn: Yw YniuELw Ywplnp plwwwhwywluwywl Lpwlwynip)nil,
pwuh np Yujwgbguh NL-h nGnwwnpdp YEuuninpunnd:

Qbinwquinn dwn — pnuh — gnidwnuyhl 8-nwnphnwlympynipint — gnpdlwlwl
wnwpwnly —3Mp

HccnenoBanich 0COOCHHOCTH CyMMapHOW [-pagnOakTHBHOCTH JIMCThEB psia AeKopa-
THBHBIX JICPEBbEB M KYCTApHUKOB (MHTPOAYLIMPOBAHHBIC B APMEHHM: Tys BOCTO4YHas, codopa
STOHCKAs, KUMApHC BEYHO3ENEHBIH, KaTajbla OMHOHMEBHIHAS, MOMOKEBEIbHHK BHPTMHCKHH,
BHUIIHS KHTAalCKasl, OYreHBHJIMS, CHEXHOSTOJHUK Oelblif, UyOYIIHUK KaBKa3CKHH, CHPEHb HH-
JuicKasi, TabypHYM, KM3WIBHHK TOPH30HTAJIbHBIA, aDOpUreHHbIe: 1y0 BOCTOYHBIH, IUIATaH BOC-
TOYHBIH, XypbMa KaBKa3CKasl) B YCIOBHSX OTKPBITOM TMAPONOHUKHM M MOYBHI B OKPECTHOCTBSIX
Wncruryra npobnem runpornonnku (MIIIN) (3ona Apmsiackoit ADC (AADC) paguycom 30 km).
XypMma kaBka3ckas, codopa SIOHCKas, Tys BOCTOYHAs, BHIIHS KUTaiHCKasi, CHS)KHOSTOJHUK Oe-
NbIi, OyreHBUIIHs, YyOYIIHUK KaBKa3CKHH BBLACISUIMCh Kak HakomuTesu paguoHykmuaos (PH).
IToaToMy, PEKOMEHAYeTCs HCIOJb30BaTh KaK PaJrOdKOJIOTHYECKH Haubojee OnaronpusiTHbIC
JPEBECHBIE TOPOJBI IS CO3JAHUS 3€JEHBIX MOSICOB M JIECOB. DTO OymeT MMETh BaKHOE KO-
JIOTHYECKOE 3HAaUeHHE, TaK KaKk yMeHbIIUT Murpaimio PH B Guocdepe.

Hexopamusnoe depe6o — KyCmapHuk — CyMmapHas [-paouoaxmusHocms — npaKmuieckdst
pexomenoayusi — U
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The specificities of the gross B-radioactivity of the leaves of some decorative trees and
shrubs (introduced into Armenia oriental thuja, sophora japonica, mediterranian cypress, catalpa
bignonioides, juniperus virginiana, chinese cherry, bugenvilia, snowberry, caucasian philadelphus,
crape myrtle, golden chain, and horizontal cotoneaster, and native eastern oak, oriental plane,
caucasian persimmon) were studied under outdoor hydroponic and soil cultivation conditions in
the territory of the Institute of Hydroponics Problems (IHP) (a zone with a radius of 30 km from
the Armenian NPP (ANPP)). Caucasian persimmon, sophora japonica, oriental thuja, chinese
cherry, snowberry, bugenvilia, and caucasian philadelphus excelled as accumulators of
radionuclides (RN). Hence, using them as radioecologically more beneficial tree-shrubs is
suggested to create green zones and forests. This may be of great ecological importance since it
will reduce the movement of RN in the biosphere.

Decorative tree — shrub — gross S-radioactivity — practical suggestion- IHP

Uwpnnnt wupunhtd Ubpgnpénienitlp puniejwl ypw hwlgbgpty £ pwgnid pw-
gwuwywl Jwpunwhpwybpubph (Yihdwih ginpwy thnthnfunienil, wuwwwwnwgned,
YEluwpwagUwquwuniejwl Ynpniuwn, 2npwyw Jhowdwjph wnwunnunnid) gnjugdwu:
Cun npnd wyn wugwuywih Yupney thnthnpunie)nilUGplu wpwgplpwg B Iwjwu-
wnwunwd, pwUh np Iwjwuwnwlp gnp dGpdwplwnwpdwihu Yihdw nlukgnn, uwyw-
Jwuwnwn (Gruwjhu Gpyputph pUhU £ ywnywunid b nluh wnndwywjwu Qwjywywu
UEYU-p RUEY) nbnwywjywsé £ Upwpwwnjwl nwwunnwd, 2whwgnpéyb) £ 1976-1989
RrR., YyGnwpwhwagnnpéyt| £ 1995 B.): Wugwd nuph yEpehu W 21-nn nwnph uyqphu 33-
nwd ppuywd nunbuwwl b puwwywhwwluwlwl funp 6qguwdwdtph hEnlwupny
wluwnwnlbpp Gupwnyyt BU gGphwwnnwdutbph, nph hGnlwupnd qgwihnpGUu Yndwn-
ybl GU wunwnwwnwpwéplubpp: Iwjwunwuntd wunwnubpp nwpwéjwsd Gu 500-
2400 U pwpépnipe)ntultph ypw: Wuhupl, wunwnlutph hupuwybEpwlwlugudwl huw-
nwynpnipjntup Swjpwhtn gwén E: 3wjwuwnwuh nEhEdh fuhuin Yinpinjwénipjwu W
lwjtwoéwyw| hnnwgnpéniejwlU hGnlbwlpny hnntph wlwwwuwwgnudp hwub] E
fun2np swithtnh:

Rwjnup E, np YyGuuninpinh pwnwnpphgutph ypw nlugwéd pwgwuwlwl waq-
nGgnipjwdp wnwybp wgph BU puyund nwnhnuniyhnubpp (NL): UWunnwnwjhu pnt-
uwhwdwytgnieniuuGpp niph2  Eynhwdwywpgbph hwdbdwwm punniiwy G yne-
nwybint wybh U6 pwuwyny NL: Cun npnud Swntph inbpllubpp Ywpnn U Swnw)bi
npwbu onwjhu wjwquwuph* NHL-ny wnnnnjwénLejwl wunmhtéwuh quwhwwndwu YEU-
uwhunhywuwnputp [8, 18]: Ywpwé Swnwwnbuwyhg' 1 tmwpyw pupwgpntd 1 hw
wUwnwnp Ywpnn E onhg hGnwgut) Jhusle 50-70 v nwnhnwywnhy thnzh: Wjuhupl,
YJiwutbiny NL, wunwnp Ywupund £ NL-h nbnwpwnpdp YsEUuninpnnd® npwuny
wuw2unywlwlwlu wwwlub2h nbp Ywwnwnptbiny, pwuh np UGnwgund E NL-h pw-
gwuwlwl wanbgnipjwl ninpunp: Wuhupl, wuwnwep Swnwjnud £ npwbu YEuun-
tnpuind NL-h wpwéddwl b nbnwwnpddwu YEuuwbGpypwphdhwywl wnpgbp: Mw
wluwnwnh nwnhntyninghwwl wdtUwywnunp Lpwbwynieniul E [1-3, 5-8, 11-13, 15,
17-21]: Nuwnh, Iwjwutnwuncd yepnbpjw] wniw dwpnwhpwybnpubphtu nhdwwjGine
hwdwp, wnwolwhbpp fuunhputp U wynipwyubph, Ywuwg gninhutph, wuwmwnubph,
JGpwywugunuwdp b punpwjunwdp: Wn wnbuwlybnhg swhwqwlg Ywplnp £ Jubwg
2htwpwnpniejwl JGe Yhpwnynn wnulywpyutph nGunpnywqunid onwjhu wywquwup
NUL-hg dhiinpnn hwwnyniejwdp odnywd gbnwquwnpn éwntph W rhhEph huwpwyn-
nhuu hwpniuwn UEpYwjwgywénienLup:

Rwoyh wnubind Jybpp Updwép' Swnwnbuwlyubph W plwwnbuwyutpht MU
yntinwytint nibwyniejwlt guwhwwndwlu b nwnhnEyninghwwbu wnwybp Lwwuwnw-
ynp dwnbph L pthtph pwgwhwjndwu Uywwmwyny, Jen ynnuhg ntuntduwuhpyty Gu
Uh pwUh éwnbph, pthtph nbpulbph gnudwpwiht B-nwnhnwywnhynipjwl wnwué-
Uwhwwnynipntuutnp pwgopjw hhnpnwynuhy W hnnwjhu Jpwynipjwl wwjdwuubnnid
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Upwpwuwnjwl nwpwnnwd: Uw ntuh ghpSuwywl Lwlwynipyniu, pwluh np nwnhn-
Eyninghwwbu wnwyb, bwwunwynp Swnwinbuwlubph b pthwnbuwyutph Yhpw-
nnudp Juwlwg 2huwpwpnijwl Jdb ynilblw plwwywhywlwlywu Yuwplnp Upwlw-
ynLejniu:

Ynipe U dbenn: 3Gnwgnunnipnilubpp Ywwnwnytb) G 2018-2021pere. 3Mh-h 2npwyw
nwpwépnd (p. Gplwl, IUEY-hg 30 Yd pwnwynny gnunh)' Upwpwwnjwl nwpwnnid: Upwpw-
njwl nwwp gnuynid £ 3wjwunnwlh hwpwdwpldwnjwl Jwunwd® éndh Jwybplingyehg dnuin
850-900 U pwpapnipjwl Ypw: Usph £ puyuncd snp Jwjpgwdwpw)jhu Yihdwiny, npintn onh nw-
pEywu Jhghu stpdwuwnhdwlp 11,0-11,8°C £, hwpwpbpwywl funUwynieiniup® 40 %, wnb-
nnwdubph twpBywu dhghu gnidwpp' 200-300 UU [4]: 3Mh-h 2ppwlw hnntpnid hnwdniup Ywg-
dnud £ 1,5-2,5 %, hwpniuwin £ dnudnpnd b Ywihnwdny: Inntpp nnngyt| BU wpwnbgjwu gpnd: 3phn-
nnwnUhywjnwd pnjubpp uunigdt) GU Q.U. Ywypjwuh Ynnuhg wnwownywsé ubunwinidnijeny
[9]: Ullinwintényph ywwnpwundwl hwdwp Yphpwndt] £ wpnbgywu enipp, huy npwbu jgw-
unce’ 3-15 Jd npwdwagdédny dwulhyubp nlubgnn giupwpp, hpwphuwhtu juwpwdp W npwlg
fuwnuntpnp (1:1, puin Swdwyih):

IGwnwagnunniejntlubph hwdwp thnpadwudnipubp BU Ubpgybp htnlyw) gbnwqunn dw-
ntph L pthEph (wpnphgbl® funipdw Yndywujwl® Diospyros lotus) (UY.1 g), ywnuh wplbywu®
Quercus orientalis, unuh wpllGywu® Platanus orientalis (UY. 2 w), Iwjwuwnwu Ubpdnisywé® YGu-
uwdwn wnplbywu® Biota orientalis Endl. (UY. 1 w), undnpw dwwnuwlwl® Styphnolobium japonicum
L. (UY.1 p), Uotnwnwiwp Undh* Cupressus sempervirens L. (UY. 2 q), jwwnwyw phgunuhwudwU®
Catalpa bignonioides (Uy.2 p), ghhh yhpghUjwUu® Juniperus virginiana L., pwiGUh shuwywu' Prunus
tomentosa (UY. 4 p), &)ntlwwinnhy uwhwwy® Symphoricarpos albus Blake (Uy. 3 p), pnigtuyhihw®
Bougainvillea (Uy. 3 w), jJwuwJwl hunywywu* Lagerstroemia indica (UY.3 q), UGnwpntth® Laburnum
(UY. 4 w), suuh hnphgnuwywU* Cotoneaster horizontalis Decne (UY. 4 g), upugbuh Ynyywujwu®
Philadelphus caucasicus Koehne) inGpllutphg:

L P 9

Lluwn. 1. YELuwswnh (w), Gwwynuwywu undnpwih (p), Ynyywuywl puncpdwih (g) ppeuwyutph
punhwuntp wbupp pwgoprjw hhnpnwnuhyw)h wwjdwuuGnnud

UYywn 2. UpLGywl ununt (w), phgunuhwludwl Yuwwnwiwwih (p), dnnwnwiwnp unént (q)
pnLuwyutph punhwuncp tnbupp pwgorjw hhnpnwnuhYw)nd
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Llwp 3. Anigtlyhihwih (w), uyhwnwy dntuwwinnhyh (p), hunjwywt jwuwdwuh (g)
punhwuntp nbupp pwgorjw hhnpnwnuhywjnwd

Ljwp 4. Ubnuwpthh (w), huwlwl pwitunt (p), hnphgnuwywu sdtunt (g) punhwuntp
inbGupp pwgopjw hhnpnwnuhywjnid

®dnpdwudnubph gnidwpwjhl B-nwnhnwywnhynipinitup npnpyt; £ nwnhnphvhwywu JbG-
rnnutnpny thnpp $nlwjht YM®-1500 nwnhndbwnph vhgngny [10]:

Ldniawndwl, UdnipuGph Lwhilwywl Jwydwl pupwgpp YwwwpdGp E pun roct
32161-2013-h: Unwgwé ndjwiubpp Gupwpyyt) U Jhdwlywgpwywl dowydwlu Excel-h uh-
ongny:

Uplbywl YEuuwbwnh wubnUwwnbplUtpp bW dwjpwynutpp wwpniuwynid GU 0,4-1,0 %
Juwddnpwjh pnipny Gebpwinin W $hinnughnubp: dwwynuwywl undnpwl hwjnup £ npwtu yh-
nwudhtu P fudphl ywwnlwunn pnunhb $iwynunih unnwgdwl wnpjnip: Upbbywu yEuuwswnp,
swynuwywlu undnpwl, phgunuhwudwl Ywunwiwywl, JhpghUjwu ghhhlu, wpWbywl unuhl,
Jwnupu, dounnwnwiwp unthtu (hwunywwbu ppgwale nbuwyp), Yndyuwujwl upugbupl, hunyw-
Jwu jwuwdwup, denwentthp, pnigbbuyhthwl, uyhnwy dntuwwywnnhyp, shuwlywl pwitupu
ognwgnpédynid U Ywlwg 2hUwpwpnipjwl JGe [1, 5, 6, 15, 17]: Undywujwl punipdwl W
Unyywujwu upugbupu gpwugywsé GU 33 Ywndhp gppnid [2]:

Upnyntipln U pUlwpynid: Mwpqdbl £, np Upwpwujwl nwawnnd dhuungu
hnnwyhdwjwywu b nwnhnEyninghwywl (wpjwéniejwl wwjdwulbpnd Jyuyjwé
(RUEY-hg 30 yJ 2wnwynny gnwnh) wnwlbhu Swnwpthwwnbuwlubp wwpnilwyb, Gu
mwppbn pwuwyh B-6wnwaguwpnn tnkhubwéhu (%°Sr, 89Sr, 137Cs, 134Cs, 141Ce, #4Ce W wijjl)

176


https://hy.wikipedia.org/wiki/%D5%80%D5%80_%D4%BF%D5%A1%D6%80%D5%B4%D5%AB%D6%80_%D5%A3%D5%AB%D6%80%D6%84

L.U.AuLU23UL et al

L pUwlwlu (K, 24Th, 281Th, 219Pp, 88Rb W wyl) NL: Wuwnbkn npnphg ntp GU iwnwgt
Swnwprhwwnbuwyutph YEUuwpwlwywl wnwudbwhwwnyniejnlUuEpp (pwpapnLp)nL-
Up, hwupwjhU ubunwnntenitup, ysgtnwghwih wnnnnieniup, uwnwprh funncpine-
Up, mGpUulGph éup, swihp, JwytpGuh puniep, wuwwnndhwlywu Ywrenigywépp, hn-
nnd W (gwljnienid wpdwwnlbph mwpwédwl punypep W wyl) [7, 11-13, 18-21]: Qb-
nwquwpn éwntph wnbGplUGph gndwpwihU B-nwnhnwywnhyniejniup nmwwnwuyb) E.
hnnwjhu dawynijpnid* 100-270 Rp/yg, hhnpnwnuhywjnwd® 200-520 ~p/yq, huy pLG-
nphup* hhnpnwnuhywynd* 110-540 Pp/Yg nhpnyend (@dwwwwnybn 1): Swppbp dw-
nwwnbtuwyubpp, pun wnbpLuGph gndwpwihu B-nwnhnwywnhynipjwl, hhnpnwnuh-
Juynud W hnnnud Ywuagunud U Jhlunyu ujwagnn 2wppp yndywujwl junipdw > 6w-
wynuwywl undnpw > wplbywu YELuwdwn > dpnwnwiwnp unéh > wplbywu unuph >
rhaunUuhwldwl Ywwnwiww > dhpghjwl ghhh > Yunuh, huy pthwintuwyutnp® hhn-
pnwnuhywnd® shuwlwu pwibuh > pnigGuyhthw > uwyhwnwy djntbwwiinhy > yny-
Jwujwl upugbUh > hunjuywl jwuwdwl > Jenwpnith > hnphgnuwywu suGuh:

00 <pmpnuynfplpe
= 600

i iy 500
L = Zpqpawyatipln s tma
300
.-.- A 200
| . ‘ ' & 100 l
0
0 °5§

Qéwwywwnytp 1. Abnwquwnn Swntph W pthtph wepllutph gnudwpw)hu
B-nwnhnwywhyntejntup hhnpnwynuhywjnid W hnnnud

Lwpuyhund dJ&p Yynnuhg unwgywsé ndjwiubpp yywind GuU, np hnnwjhu
dowyniypnid NL-p UGppwihwlgt| GU Gwntph UGe nnnghg 9nip - hnn - pnjuh wpdwn,
huy hhnpnwynuhYwnid® ublnwinténip - untpunpwn - pnijuh wpdwwn thnpuwlugdwu
onpwutph dhongny [16]: 2h pwgwnynid, np dwnwethtph ybpgbnljw opgwllbph
JGg wnbnh E niubgb NU-h wpnwpdwwnwiht UGppwthwugnd Lwl onwjhu wyw-
qwuhg (UUninpunwjhu wnbnnwdubn, thnph, o6nthu, dnip, wbkpngnibn) [14]: Pwgw-
hwjwnyb| E, np pnyubph Jowydwl Gnwuwyp (hhnpnwnuhyw, hnn) npnwyhnpblu wg-
nt| £ Swnbph nnbplluGph gnudwpwhu B-nwnhnwywnhyniejwl ypw: Cun npned hhnpn-
wnuhywynd dpwyjwd dwnbpp nbplubph gnuidwpwjhl B-nwnhnwywnhynipjwdp qb-
pwquwugt| GU hnnnid Jwyywéutnhu® 1,3-2,0 wugwd: Cuwn Gplntphl, nw pwgwnp-
ynud £ Upwuny, np wuhnn Vwynipjwl nbwpnid yGpwhuyynn hhnpnwnuhy Jhpw-
Jwjpnd Ywpgwynpynid U npn2 Eyninghwywlu wphninhy gnpénuutp’ Uwywuwnbiny
ullnwjhu W gpwonwjhu ntdhuh pwpGiwydwup, hugt wwywhnynwd £ Jwwpniubph
pwpap YEluwpwlwlywu wynhynipynit: Iwjwluwpwn ghidwnpwihu B-nwnhnwywnh-
ynipjwdp hhnpnwynuhy Swnwethtph wGplutph gGpwqwugnidp hnnwjhu pnyutphu
wwjdwuwynpwé £ hhnpnwnUhy pnyutpnid hnnwjhUu pnjutph hwdbdwn K- (K)
gbpwqwugnn wwpniuwyniejwdp: Iwjnlp £, np ©K-p 89,33 % B, 10,67 % y Gwnw-
quwjphs £ [12]: Cun npnd hhnpnwnuhYwynud ule uwpwd (guunipnid Jwyywsd gb-
nwqwpn dwnbpp wnGpluGpnud Ynenwyjwséd NL-h wwnpniuwynipjwdp gGpwquugt]
GU wpuhp piwpwdnid dpwyywéutphu 1,2-1,4 wuqwd (géwwwwnytn 2):
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Ywnbh £ Bqpwywglb], np dwnbphg' Yndywujwl punipdwl, dwwynuwlwl

undnpwl, wplbywl YGuuwdwnp, huy pthtphg' shuwlwl pw|GUhU, pnigBuyhihjwl,
uyhwnwy §ntbwynnhyp, Yyndywujwl upugbUhl wnwUdlwgb] GU npwbu NUL-h
puwlwl Ynenmwypgubn: Nuinh Jwlws 2hbwpwpniejwU dbe yhpwnynn inuwpyutph
nGunpnywagunid npwlg UEpYwjwgywénte niup bwhupuwnntih E:

AGnpSlwywl wrwowpy: Unyywujwl funipdwl, dwwynuwlwl undpnpwl, w-

nuEywu YEuuwdwnp, shuwlwl pwiEuhu, pnigGUuyhihwl, uyhwnwy dntbwwwnnhyp,
Ynyywujwl upugBUpu’ npwtu NL-h plwywl Ynunwyhgubn, wnwewnyynid U Yw-
Uwg gnuinhubph, wuwnwnUGnph untnédwl hwdwn:
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OOy4enne — 5TO OMHAMHYHBIA IPOLECC, KOTOPBI HEOOXOAUMO IEPUOIMYECKH COBEp-
mreHcTBOBaTh. OTCYTCTBHE MHHOBAIIMOHHBIX METONOB OOYYEHUs JellaeT MEIUIMHCKHE y4eOHBIe
IIPOrpaMMBbI HeaAeKBaTHBIMU 1 HE HHHOBAI[MOHHBIMHU.

O6cyxmaemMble pa3IudHBIE METOIBI O0yYeHHs! YIUTHIBAIOT WHAWBHIYalIbHbIC Pa3lIHUMs B
00y4eHnH, MO3BOJSIS CTYACHTaM PAcCIIMPHUTh CBOE MBIIIJICHHE U NMPOQeCcCHOHaNbHbIC 3HAHUS 3a
CYeT yIydIIEeHHS JIOTHIECKOTO ¥ KPUTHIECKOTO MBIIUICHNUS, KIMHAYECKOTO PACCYXKICHUS U TalM-
MeHe/PKMeHTa. PaHHee BHeIpeHHE MHTETPAaTHBHBIX MOAXOAOB pa3BUBACT KOMIETEHTHOCTh yda-
IIAXCS U CHOCOOCTBYET IIaKOMY IIEPEXO0/y CTYICHTOB B KIIMHHYECKYIO ITPAKTHKY.

JlaHHOE WHCClieJOBaHNE TIOMYEPKUBAET BaKHOCTh COBPEMEHHBIX cucTteM oOyuenus. C
TEXHOJIOTHYECKHM TPOTPECCOM PAaCIIMpPsIeTCsl NOCTYIHAs MEAMIMHCKash MH(GOpPMAIHs, CTyIeHTaM
HEeoOX0 MBI HHHOBAI[MOHHBIE HABBIKK Yepe3 MeXNpoeccHoHanbHoe 00ydenue. Benenctue gero
HEOOXOIMMO TIPE/ICTABIATh THOKHE MEIUIUHCKIE yaeOHbIe IIITaHbl, COBMEIAIONINE COBPEMEHHOE
TIperoiaBaHue (HU3HONOTHH C TPAJUIIHOHHBIM.

Ipenooasarnue — ghuzuono2uss — 0OyueHue — MeOuyuHa

Nruntgnidp nhuwuJhy gnpépupwg E, npp wGwnp £ ywpptpwpwp pwpdwgyh: Ntuntgdwlu
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rintup U Jwulwghwnwlwl ghwnbihputbpp, pwpbiujwsd npwdwpwlwlywl b pubwnwnwywl
dunwoénnnipjwl, Yihupjuwlwl nwwnnnnigjwt b dwdwlwyh junwywpdwl dhengny: huinbgpw-
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Mwuncgnid — phqhninghw — Gpenieini — pdolyniainty

Education is a dynamic process that has to be refined periodically. Lack of innovative
teaching techniques in academics makes medical curricula inadequate in making a significant stride
towards the future.
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The various teaching methods discussed address individual learning differences, allowing
students to expand their thinking and professional knowledge through improved logical and
critical thinking, clinical reasoning, and time management. The early introduction of integrative
approaches develops students' competence and facilitates a smooth transition of students into
clinical practice.

This study highlights the importance and challenges of modern learning systems. With
technological advancement and wider implications of medical information, students require
innovative skills through inter-professional learning. It is necessary to introduce and implement
flexible medical curricula that accommodates distinct modern teaching of physiology to effectively
balance and bridge the gap between traditional teaching methodologies and modern educational
requirements.

Teaching — physiology — education — medicine

Junaktraeckne nexknuu (JI) (Didactic lectures -DL) Obutk 30JI0TBIM CTaH-
JApTOM M HauOoJIee pacIpoCTpaHSHHBIM METOJOM TPAJAUIIMOHHOTO OOYYCHHUS B yIeOHOM
npaktuke. J[JI 3aBUCAT OT memarora, KOTOPBIH IpenojaeT OoiplIne oObeMbl HHQOP-
MaIliil ¢ MHUHUMAaJbHOH BOBIJICYEHHOCTBIO CTYJCHTOB M, KaK IMPaBMIO, HMPOBOIITCS B
KJlacce, OPHEHTHPOBAHHOM HA HHCTPYKTOpE, LEHTPaJu3ys MOJydeHHHbIE 3HAHUS, CO-
Jiep>KaHue JIEKIMU M BOBJeueHue cTyAeHToB [16]. HecMoTps Ha TpaauIMoHHBIE TP -
MOYTEHUS] JICKIIMU-TIPE3CHTAllMH, KOTOpble MPOCTHI B OCYIIECTBICHWH, YMECTHBI ISt
MIEPETIOTHEHHON ayIUTOPUN U TMPENOCTABISIOT MACCUBHBIM 00BEM TEOPETHUECKON HH-
(hopMaIuu, CTYIEHThI HCTIBITHIBAIOT TPYAHOCTE C 3alIOMUHAHUEM U UHTeppeTaiuei [9].
OpnHako, o0y4deHHE SBISIETCS AKTUBHBIM IPOIECCOM, B KOTOPOM CTYACHTHI W IPEIo-
JaBaTeH NOJDKHBI paboTaTh BMecTe, YTOOBI 0OMEH 3HAHUSAMH CTaJl IPUATHBIM U JIETKO
ycBamBaeMbIM. J{s mocnenytomeit 3¢ dexkTuBHOCTH, Tporiecc 00yUeHHS JOJDKCH CIO-
co0CTBOBaTh pazpabOTKe aHAIUTHYECKOTO IMOAXOIa K MpoOiieMe W BEHISBICHUIO KPHUTHU-
YecKux o0macTei.

CTyIneHTHl JODKHBI YMETh UCIOJIBh30BaTh 3HAHUS M HABBIKH, ITOTydCHHBIC Ha 3a-
HATHSIX, JUTSL TOCTHXKEHHSI CBOMX MPO(ECCHOHANBHBIX IIEJICH, OBITh OCHAIICHHBIMHU Pa3-
JIUYHBIMA CTHJISIMH OOYYCHUS W HUMETh BO3MOXKHOCTH JUIsi OOpaTHOW CBS3M C IIpe-
noxaBarenem [21]. Takum 06pa3oM, CTAHOBHTCSI BaXKHO HCIOJB30BaTh TAKOW MOIXOM K
MPEeTnoJaBaHuI0 M OOYYEeHHI0, KOTOPBIA HAWIYUYIIMM 00pa3oM OTBEYAeT KOHKPETHBIM
noTpebHocTsM yuamuxcs [19]. Ilo 3Tol npudnHe cOBpeMeHHbIE CUCTEMBI 00pa30BaHMsI
JIOJKHBI OXBATHIBATh HECKOJIBKO JIbTEPHATUBHBIX METOJIOB NPEMOAaBaHUs U O0yUeHUs,
CTpaTerudl KOTOPHIX SIBISIFOTCS XOPOIIO MPOBEPEHHBIMU M IMPUMEHUMBIMU K THITMIHON
ayIMTOpuU MeIuuMHCKUX BY30B.

AHaMU3UpPYys MOCICIHUE UCCICIOBAHUS M ITyOIUKAINH, B KOTOPHIX pacCMaTpH-
BaJIMCh ACIMEKTHl JAHHOW MPOOJIEMBI, MBI BBISBHJIH CIIEAYIOIINAC PAa3UYHBIC THUIIBI COB-
PEMEHHBIX METOJIOB TIPEIOIaBaHUs U O0YICHUSI.

Cnyuaii-opuentupoBannoe o0ydenue (COO) (Case based learning (CBL)

COO - 370 mpakTUKa MpenojaBaHUid M OO0y4eHHUs, B KOTOPOH KIMHHUYECKHe
CIIydad MCHOJB3YIOTCSA B TPAJUIMOHHBIX JEKIMAX. TakuMm oOpa3oMm IpoaBHUraeTcs ak-
THUBHBIN TIpoIiecc 0OY4EHUS, M B TIOCJIEAHEE BPEMsI UCIIONIB3YETCS C IETbI0 KOMIICHCAIIUU
HEIOCTaTOKOB JUIAKTHUECKuX JeKiuu. CTyneHTaM, MpH 3TOM, MPEIOCTaBIsAETCS BO3-
MOXXHOCTh HW3yd4aTh peallbHbIC CIydad, UCTOPHH OOJIe3HEH, MPU3HAKUA, CUMITOMBI H
HapAIy C KIMHHYCCKUMH TaKXKe MPEICTABISIOTCS PEe3yIbTaThl IAOOPATOPHBIX UCCIEHO-
Banuii [20]. biaronapst coBMecTHOM paboTe 1 B3aMMOJEHCTBUIO CO CBEPCTHUKAMH, yda-
1IMecsl OUEHUBAIOT IUIAHUPOBAHUE UCCIIEIOBAaHUM U HaAJIeXKAILETrO JeUeHUsl.

JaHHBIT METOJ CBSI3bIBACT TEOPUIO C TPAKTUKOH, MPOJIBUTAS METOIBI
00y4YeHHs, OCHOBAaHHBIC HAa MOTPEOHOCTH CTYACHTOB. Ydamuecs OOBEIUHSIOTCS B
TPYIIBl U 3HAKOMATCSA C KIMHHYCCKAMHU CIIy4asMH, KOTOPBIC B3SITHI U3 PEalbHOU
KU3HU. B Tpyme cTyneHTs paboTaroT Kak eAnHas KOMaH/Aa, 00CyXAai0T, aHATH3HPY-
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0T CIydYald, C IIeJbI0 BBISBJICHUS TU(QQPEPCHIMATBHON IMATHOCTUKH, CTPATETHH H
mocienyomero IanupoBanus JeueHus [24]. COO mo3BoiseT BOBJICYL OOJBIIOE
KOJIMYECTBO TEM, OIPEIACIUTh YCTKHE IIeTM OOyUYCHHS W PACIIMPUTh KIMHUYICCKHE
3HaHUS, & TAKKE, YIyYIlIacT HAaBBIKK KOMAaHIHON paOOThl, KIIMHUYCCKUE U MPAKTHICCKIE
sHanms [13].

Jokaszareabnas meguuuna(JIM) (Evidence based medicine (EBM)

Metox [IM 3HaKOMUT CTYACHTOB ¢ HEOOXOAMMBIM HHCTPYMEHTOM OOYYICHHS, 1103~
BOJIIIOIINM HCCIIEJOBaHUE U OLIEHKY MEIUITUHCKOH muTeparypsl. JIM ocymiecTBiseTcs B
5 sramnoB: a) TpaHchopMmars HeonpeaeIeHHOW HH(pOPMAIMY B KOHKPETHBIN BOTIPOC, Ha
KOTOPBI MOKHO OTBETHTb, 0) MOMCK HAMIYUYIIHX JOCTYMHBIX JIOKA3aTEIbCTB, C) KpU-
TUYECKOE TOHUMAaHUE JI0KA3aTelIbCTB, J) NPUMEHEHHE Pe3yJbTaTOB Ha MPAaKTUKE, U €)
oreHka 3¢ dexkruBHOCTH. J[aHHBIA METOJ OCYIICCTBISICTCS 3a UIUTEILHOE M AUCIIUILIN-
HUPOBAHHOE 00YYCHHUE, MO3BOJIACT BHIPAOOTATh MEIUITMHCKOE MBIIICHHE, C MTOCICAYIO-
MM PUMEHEHHUEM B KIIMHUYECKOM mpakTuke [6].

Panue BHenpenue /IM B MeOMUMHCKUX By3axX 3(QQEKTUBHO M3MEHMJIO MBICIIH-
TEJIbHBIA MPOLECC BBITYCKHUKOB. 3akaHuuBas BY3, cTyaeHTHI dydllle OCHAIlIEHbI aHa-
JUTHYCCKAMH CIIOCOOHOCTSMU W CIIOCOOHOCTHIO TPHUHHUMATH PEIICHHS, YTO ITOJIOKH-
TENBHO BIHUACT HA IMOCIEIYIOIIYIO KOMIIETCHTHOCTh Bpaded. Brimouenne JIM B oOmie-
TIPUHATHIA MEIUIMHCKUN YYeOHBIM IUIaH yIydIIaeT MUCCISAOBATEIbCKIE HABBIKH CTY-
JICHTOB, X MPaKTUIEeCKOe NMPUMEHEHNe, U OyAyllee MCIIONb30BaHIe H3YYCHHBIX METO-
noB [11]. UaTerpamus M Hapsiay ¢ TpaaUIIHOHHBIMH MEAHIINHCKIMH YIeOHBIMU IDIA-
HAMH CO37aeT MHHOBAIIMOHHBIA MOIX0A K OOYYCHHUIO B MEIHUIIMHE. DTO TAKXkKe CIOCO0-
CTBYET Pa3BUTHIO JIOTHYECKOT'O U KPUTHUUYECKOT'O MBIIUICHUS, TyYIIeT0 TTOHUMAHUS TIpe-
JBICTOPHH 3a00JIEBaHUS U TIOCIIEYIONIEr0 BeACHUs 00IbHBIX [17].

Ipo6.iemHo-opueHTupoBanHoe ooydenue (ITOO) (Problem based learning (PBL)

I[IOO — 310 coBpeMeHHass cHCTeMa OOydYeHUs, KOoTopas codyeraeT B cebe m0-
MIOJIHUTEJIbHBIE 00pa3oBaTelibHble NPUHLUIBI B (OpMe KIMHUYECKO# mnpooiemsl. JlaH-
HBI METOJ] B OCHOBHOM HAIPaBJICH Ha YJIyUIIEHHE KauyecTBa Pe3yJIbTATOB 00pa30BaHMA
Yyepe3 COBMECTHOE, HHTETPHUPOBAHHOE,  CaMOCTOSATENIFHOE M BCECTOPOHHEE 00yUeHHE.
Haubonee BaxxusIM 6a30BeIM fgormaroM ITOO sBisiercs mpuHIun "nepBoil npodiiemsr”
MeTol 00y4YeHUs], IPU KOTOPOM CTYJICHTHI IBITAIOTCS PEIINTh NpoOJeMy, He Ioirydas
(dopMankHBIX JIeKIuii o mpeamety. Kak npasuito, [I0O ocymiecTBisieTcss B HeOOIBITUX
Y4eOHBIX TPyINIax, A€ MPeroaBaTelb BEICTYHAET B POJIM HHCTPYKTODPA.

JlanHbple 00ydJaromue mporpaMMbl OOBIYHO COCTOSIT M3 PA3IMYHBIX CECCHH, KaX-
Jasgs U3 KOTOPBIX MOCBSIIEHA OINpENENIeHHON MpobiieMe KOTOpOoH TpedyeTcss HepHon
CaMOCTOSTEIILHOTO U3YYEHUsI MOCBSIICHHBINH MOUCKY M cOOpy MH(OpPMAIUH, YTO 3aKia-
JIbIBaeT TBepIblil hyHIaMeHT caMmooOpa3oBanus. CTYAEHTHI-MEANKN TOJDKHBI COBMECT-
HO KOHCTPYHPOBATh CBOM COOCTBEHHBIC 3HAHHUSI M BOCIPHUATHE PE(IIEKCUBHOTO 3HAHMS
JOJDKHO TIPOMCXOAMTH Yepe3 COIHaIbHOE B3aMMOJAEHCTBHE, a HE IIepeIaBaThCs MacCUB-
HBIM IIyTEM.

JlaHHasi MeTOMKA SIBJSIETCS IIPU3HAHHOM CTpaTerueil nogAep KKy BbICIIEH HEPB-
HOW KOTHHUTMBHOM (DYHKIIMM B TpymIie CTyAEHTOB. lIpu 3TOM, mpuUMEHEHHE 3HAHUU H
HaBBIKH AMArHOCTHYECKOTO pacCyIeHHs MPHOOPETAIOTCS IOCPEICTBOM H3YyUYESHHUS pa3-
JIMYHBIX CITy4YaeB C IEJbI0 PEIICHNs KIMHNYECKUX mpobiem [23]. Takum obpazom, cry-
JIEHThl MMEKT BO3MOXKHOCTb DPa3BUBATh U YyIy4yllaTh HABBIKM KJIMHUYECKOIO MBIMI-
neHus1, 3pPEKTUBHO UCIIOIB30BATh BPEMsS M COXPaHATh KIMHUYECKHE 3HaHUS. J[aHHbIE
HaBBIKM HEOOXOAWMBI IS TMOCIEAYIOMel KINHUYECKOW NPaKTUKH, TaK Kak IpOJoi-
XKHUTEIbHOE MEJUIIMHCKOE 00pa30BaHNe CTAHOBUTCS IIMPOKO PACIPOCTPaHEHHBIMU HEO00-
XOIMMBIM WHCTPYMEHTOM, TIOMOTAIOIINM CIIPABIIATHCS C PAa3BUTHEM MEIUIIMHCKOW WH-
(hopManuu u TEXHOJOTHI.
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Mojaenb-opuentuposannoe ooyuenne (MOO) (Simulation based learning (SBL)

MopenupoBaHue IpeicTaBisieT co0OH HCKYCCTBEHHYIO WILTIOCTPAIMIO pealb-
HOTO MHUpa ISl JOCTHIKEHHS Y4eOHBIX MOTHBOB MOCPEACTBOM SMIIMPUYECKOTO OIBITA U
oOy4yenust.  IIpm 3TOM, OCHOBHBIM IPHUHIMIIOM OOy4YeHHs SBISETCS TO,  YTO
MOJICTIMPOBAHNE IIOMOTaeT CHIMUTHPOBATh HACTOSIIMH KIMHUYECKHH ClieHapui. XoTs
MEIUIIMHCKOE MOJICIIUPOBAaHKE SIBIISICTCS JTOBOJILHO HOBBIM, OJJHAKO OHO YXX€ JaBHO
UCTIONB3YEeTCS B APYTHX MPOQECCHIX ¢ BEICOKMM YPOBHEM PHCKA, TAKHX Kak, HAIpUMep,
aBuanysa. MEOUIMHCKOE MOJEINPOBAHIE IO3BOJIICT BOCCTAHOBHTH KIMHHYECKHE
HaBBIKH MOCPEACTBOM IIPEATIONAracMON NMPAKTUKH, B OTIMYHE OT HEMOCPEICTBEHHOTO
o0ydeHus. OTO CIOCOOCTBYET 3aMEHE HACTOSAIIMX IIAIEHTOB W KIMHUYECKUX
crieHapueB. MOZAENMPOBAHNE YCIENIHO HCIOIb3YeTCAd B AOKIMHUYECKOM OOydYEeHHH.
OmanM n3 HanboJiee BAKHBIX MPEHMYIIECTBA ABISETCS aOCOMOTHAs CBOOOIa CTYACHTOB
B IIOBTOPEHHH OIIKOOK 0€3 IpUYUHEHHS Bpeaa maiuenTy [14].

BupTtyanpHast pealbHOCTh MOKET OBITh TaKXke NMPUMEHEHa NpU JaHHOM METOE C
LIEJbIO TOBBIIICHUS] CTAHJAPTOB OOYUYEHHS M YBEPEHHOCTH CTYAEHTOB B 3a00Te O ma-
nueHTax [4]. MonenupoBaHHe MOXHO IPEICTaBUTh KaK COUETAHUE IEPEIOBBIX TeX-
HOJIOTHH, OOJIer4alomux B3aWMOIEHCTBUE YeNOBEKa M KOMIbIOTEpa, U 3((PEeKTHBHO
YMEHBILIAIOUIMX Pa3IMn4usl MEXAY NPaKTHYECKUM U TEOPETUYECKUM OOyueHHeM, Mpu
9TOM, BOBJIEKas y4alllerocs B IICEBJO-pealMCTHYHbIE HACTPOHKH. OHO CHJIBHO OTJIH-
YaeTcs M0 YPOBHIO Pa3BUTHS, ayTCHTHYHOCTH M CHHEPTHHU IOJH30BATENs C BHPTYalb-
HbIM (oHOM. [ToHMMaHNE UCIIONB30BaHMS TAKTUIEHONW 0OPAaTHOW CBSI3M MOXET BBHI3BATH
YyBCTBO CONPOTHBICHUS NPU HCIOIH30BAHHHM HMHCTPYMEHTOB B CMOJCIMPOBAaHHON
cpene. [Toxoxue TEXHOIOTHYECKHE MIPUHINIBI ABISIOTCS CYIIECTBEHHBIMU B 00Y4YEHUH
Bpadel- OpANHATOPOB JAMAPOCKONNIECKIM U 3HTOCKOIMYECKAM METOAaM.

Colul.ceTu ¥ BHI€O0 JeKINH (3IEKTPOHHOE 00yueHne) (e-learning)

CoumanbHble CeTH — 3TO 00IIEIO0CTYITHOE CETEBOE MPOCTPAHCTBO, I/Ie KOHEUHBIE
MOJIb30BATENN CO3/IAI0T OHJIAMH-coo0IecTBa s A3 PEeKTUBHOTO 00CyxaeHus. JaHHbIe
COO00IIECTBa CIIOCOOCTBYIOT PACIPOCTPAHCHUIO HH(GOPMAIMK, MBICICH M Pa3IUIHOTO
ApYyroro KOHTCHTA. Taxumu SBASIOTCS Me}]HaHJ’IaT(bOpMLI COILIMAJIBHBIX ceTeﬁ, TaKuX Kak
Twitter, Facebook, YouTube u onnaiin-6aoru. CorpanbHble CETH CTaId HEOTHLEMIIEMOM
YacThI0O COBPEMEHHOI'0 MeguuuHcKoro odmecrBa. Commansaeile  CMMU mmatdopmsr
MOTYT CIIOCOOCTBOBaTh pa3BUTHIO TPAAWIMOHHBIX 3HAaHWH W OHJAWH OOy4YeHHs.
CtyzneHTbl OOBIYHO TPOBEPSIOT B MHTEPHETE MOJPOOHOCTH O CHMITTOMATHKE OOJIE3HU U
neyeHny. bonee TOro, MHOrMe MEIMIMHCKHE OPraHW3ALMHM OCO3HAIM, YTO MOIJIEPIKKa
OHJIAH TBUTOB WJIM BEJCHHE OJIOTOB O MEAMIMHCKUX KOH(EPEeHIHAX, a TaKxKe
NIPEOCTaBICHHE BO3MOXKHOCTH IIHPOKOTO  PACIPOCTPAHEHHS KOHTEHTA MOJKET
OTepeuTh JTMYHYIO MoCceIaeMocTs [22].

B TOCIIEAHEC BPEMSA KOMITbIOTCPHBIC TEXHOJIOTHUN OKas3aJin OoJIbIlice BIMSHHUE Ha
pa3BUTHE MEAUIIMHCKOTO 00pa3oBaHus Oyiarojaps 3JIeKTPOHHOMY PaclpOCTpaHEeHHE BHU-
neopoiukoB. Iupokoe ucnosbp30BaHue OOMIMPHBIX 00pa30BaTEIbHBIX PECYpCOB, JOC-
TYIHBIX Yepe3 MHTEpHET, UMeeT OOJbIIoe MEAWIMHCKOe 3HaueHHe. JlaHHbIe OHIaH-
pecypchl MOXHO HCIIONB30BATh JJISI IPAKTHIECKOTO M3Y4EHHs KIMHUYECKUX MPOLEyp,
JEMOHCTpAaLMH aHATOMUYECKOTO BCKPBITHS MOCPEACTBOM BHaeo Jekimil [18]. [Tpu stom,
nMeeTcs IUPOKUI Anara3oH OT JIMYHBIX JIOMAIIHUX BUEO /IO CHENHATHM3HPOBAHHOTO
KOHTEHTA, TPEJIOCTABICHHOTO PAa3JIMYHBIMU 3/IpaBOOXPAHUTENEHBIMHI OPTaHU3ALMSIMU H
BpayaMu Jyist MproOpeTeHus NpodhecCHOHaIbHOTO 00pa30BaHMsI.

Kpome BbllIeHa3BaHHBIX MHCTPYMEHTOB COBPEMEHHOTO 0Opa30BaTEIbHOTrO Hpo-
ecca, TakKe UCTOJIb3YIOTCS] TAKUE METOIbI, KaK:

A) OGy4eHne C MOMOIIBIO CBEPCTHUKOB, IPH KOTOPOM CTYACHTHI IOMOTAIOT JIPYT
apyry. JdanHas crparerust oOy4eHUsI MPOBOAUTCS IyTeM OTOOpa CTYIEHTOB C IMOJXO-
JSIIAMA XapaKTePUCTHKAMMU JUTS TIPETIOIaBaHusT OCHOBHBIX KOHIICIIIHHA MEIUIUHbL [2].
DTO MO3BOJISIET pa3BuBaTh IMPAKTUYCCKHUEC HABBIKM B YCJIOBHAX JSKCICPHUMEHTAJIBHOI'O
00y4eHHs U COBMECTHOH ydeOHOI cpee.
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b) OGyuenue nocpeacTBOM HAaOJIIOACHHS, SIBISICTCS O0yUYEeHHEM Yepe3 IeMOHCTpa-
nuio. Pa3BuTHe MOTOPHBIX HABBIKOB SIBISETCS BaXXHBIM KOMIIOHEHTOM MEIULIMHCKON
NPaKkTUKH. MHOTOYKCIEHHbIE MEIULIMHCKUE TPOLETypbl BbIpa0daTHIBAIOT pa3BUTHE Ha-
BBIKOB HEOOXOIMMBIX Ul ajanTalii Bpaya K HENpelcKa3yeMbIM U IOCTOSHHO Me-
HSIOIIMMCS YCIIOBHAM (HampuMep, OpoTpaxealbHoil HHTYOAH U XUPYPTHIECKUM BMe-
matensctBam) [5]. Tlomxon k HaGmomaTensHOMY OOYUCHHIO MpEAroyaraeT MpUBep-
KEHHOCTb [IBUTATEIbHON CHCTEMBI K 00yUIEHHIO, YTO TPeOyeT ee HEIBHOTO yJacTHsl Kak
HaOmonmarest [10].

B) [IlepeBepHyThIif Klacc — 93TO HOBas WHHOBAaIMOHHAs  CTpATETHUSA
mpernoaBaHus ¥ oOydeHHs, KOTopas BKIIOYaeT B ceOS CMeEmIaHHOEe OOy4YeHHEe C
UCIIONIb30BAaHMEM TEXHUKH, CETH WWiM odiaiiH y4eOHBIX MaTephajoB Kak IpH
TpPamUIMOHHOM 00y4YeHuH [7].

I') T'pynmoBoe obyuenue (Team-based learning (TBL) — omuu u3 myummux
METO/I0B 00y4eHUsI, KOTOPBIH B MOCJIEHEE BpeMsl TPUOOPEIT MOMYJISIPHOCTh B MEAUIIMHE
[3]. KomanaHoe 00ydeHre BKIOYACT KPUTHUIECKOEC MBIIUICHHE, HHANBHIYaIbHBIC U KO-
MaH/IHBIC 3aJ[aHUs, MO3TOBOH IITYpM C HEMOCPEICTBEHHOU OOpATHOW CBSI3BIO C MHCT-
pykropom. TBL nmeer Gompliee npenMyInecTBO B YIydIIEeHMH KOMMYHHKAaTHBHBIX Ha-
BBIKOB M CTPaTEeTHMH KOMAaHIOW paOOoThI, YTO SBISETCSA CYIIECTBEHHBIM (DaKTOpOM B 3a-
6ote o marnuenTax [15]. [Ipu 3TOM, akTUBHOE ydyacTHE CTyACHUECKHX rpymm Oomee 3¢-
¢dextuBHO Habmoganock B TBL mo cpaBrenuro ¢ PBL [1].

@duznornorus sBISETCS NTUHAMHUYHON HayKOH, OCHOBaHHOW Ha ()yHKIMOHAILHOM
MbIIeHHH. Ha IpoTshkeHnn BEKOB OHA CYMTANACh €IMHCTBCHHON NMpU3HAHHON (yHIa-
MEHTaJIbHOI OMOMeNUIIMHCKON Haykoil. B mocienHee BpeMs NOSBUINCH HOBBIE OHOMe-
JULUHCKUE HAyKH, TaKhMe KaKk OMOXHMMUsI, TeHETHKA, MOJICKYJsIpHas OMOJIOrWs M HEB-
pOJIOTHS, U COBMAJICHUSI HACTOJBKO OOLIMPHBI, YTO MPAKTUYECKH HEBO3MOXKHO pasrpa-
HUYUTH KOKIYIO JUCHUIUIHHY.

[Mpeamer ¢u3mosoruy SBISETCS Ba)KHOW YacThIO MEAMIIMHCKOTO 00pa3oBaHMS,
OJIHAKO YacTO IMOJABEPraeTcs KPUTHKE M3-3a HEMEHSIoUIeHcs yuyeOHOW MporpaMMsbl, Me-
TOJIOB €€ PealIM3aluy U MPAKTHUECKOTO NPUMEHEHHs 3HaHWH. B TpagumuonHoMm menn-
IIMHCKOM 00pa30BaHNK (PU3HOJIOTHIO NTPENOAAIOT Ha 1-2 Kypcax ¢ HeOOJIBIINM MEXKIHC-
LIUTUTMHAPHBIM B3auUMoOJeHCTBUEM. B 310l yueOHO# mporpaMme (Gpu3MOIOTHS TIperno-
JlaeTcs HapsAy ¢ APYTuMH QyHIaMEHTaIbHBIME HayKaMH B TE€UEHHE TEPBbIX 2 JIET Kyp-
ca ¥ TpeOyeT CTPOroro MeXTUCHHIUTHHAPHOTO B3amMoxaehcTeus. B ETMY cTyaeHTHI
neyeOHOro (axkysabTeTa MPOXOoJsAT (U3UOJIOTHIO HA 2-OM Kypce B TeueHue 2-X ce-
MecTpoB. MBI pa3paboTain HHTErPUPOBAHHBIN y4E€OHBIN TUIaH OPUEHTUPOBAHHBINA Ha
CcTyneHToB. lIpumeHsieTcs cienyromas METOAMKA: Uil KaKIO0H TEeMBl YETKO OI-
peneneHsl KOHKPETHBIE 3aa4l M OCHOBHOE cojepkaHue (KoHTeHT). KoHTeHT mpe-
nocTtapisieTcst BceMy oToky (50-100 cTyneHTOB) B hopMe AUTAKTUUECKHUX JEKITUH.
3aTeM BO BpeMs MPAKTUUECKUX 3aHATUN TeMa JEKIMU O0CYKIaeTcs B HEOONIbIINX
rpymmax crygeHToB (15-18 yuammuxcs). [IpemomaBarens mpu 3TOM, BEICTyHaeT
6orpIire B ponn (acuiaMTaTopa rnpouecca 00y4eHHs, a He Kak MPOCTO MHCTPYKTOP.
Bo Bpemst 3aHATHII CTyJeHTaM IPEIOCTABIIIOTCS BOIPOCH COUETAIOINE KaK Coaep-
JKaHWe TUIAKTHIECKOH JIEKIIUU Tak u omnpeaeneHabe mpobiemsl (OOIT). beur mpo-
BEJICH OIPOC MHEHHUsS CTYJIEHTOB O Ie1ecOo00pa3HOCTH TAaKOIro MOAXOAd, aKTyallb-
HOCTH COYETaHMs 3aHATHHA NpoOJieMHO-OpHeHTHpoBaHHOTO oO0yuenus (PBL) u au-
JAKTHYECKUX JICKIIUN JIsl HOHUMAaHUA KOHKPETHOM TEMBI M CBSI3M KJIMHHYECKHUX COC-
TOSHHH C OCHOBHBIMH (DM3MOJOTHYECKMMH MEXaHW3MaMH, a TarKKe MOBBIIICHUS
YCIIeBa€MOCTH Ha BBIITyCKHBIX dK3aMeHaX.

BONBIIMHCTBO CTYIEHTOB NPH 3TOM CYHTAIOT, YTO COYETaHHWE JUIAKTHIECKHX
nexnui u 3anatui [100 ObuTo ompeneneHHo 0ojiee MOJIe3HBIM B OTHOIICHUH BCEX BBI-
LIEYTIOMSIHYTBIX acCIeKTOB 00ydeHHs. Pe3ynbpraThl yHUBEpCHTETA MOATBEPMIN UX MHE-
nue. TakuMm 00pa3oM, MOXHO CUHTATh, YTO Pa3yMHOE COUCTAHHE JANAAKTHUECKUX JIEK-
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muit u 3aHatuit [I00O mone3Ho B KadecTBe MOAYJsl OOydeHHs (QHU3HOJNOTHH B Me-
JUIMHCKUX TIKOJIAX.

OU3MONOTHsl CTAHOBUTCS BBIAAIONIEHCS HAyYHOW AUCHMILIMHOW Onarojaps ee
AKILIEHTy Ha TOMEOCTAaTHYECKMX MeXaHH3MaxX Ha BCEX YPOBHSAX OpraHU3allud U ee IIy-
00KOMY BHEIPCHHIO B M3yYCHUH MEAWLIMHBI U MaToNoruu. He cymecTByeT eanHOro Me-
Toa OOY4eHHs, KOTOPHI MOXKET 00ecnednTh MOHWMAaHHWE TeMbl ydamuMmucs. Tem He
MeHee, pa3yMHOe COUeTaHne AUAaKTHIecKuX JeKiui u 3ausatuit [I00 B yueOHBIX Kitac-
caxX MOXET CUUTAThCS BaYKHBIM, TOCKOJIBKY OHO MOYKET:

® MOTHBHPOBATH YYAUTHXCS K CAMOCTOSTEIFHOMY O0YICHHUIO

® [IOCTaBUTh UM OIPENICTICHHYIO 1Ie]Ib, B COOTBETCTBHUU C KOTOPON OHH CMOTYT
UMETh KOHCTPYKTHBHBIN MOIXOJA K NMPUMCHCHHUIO MPHHIUIIOB MaTO(PHU3HOIOTUH K pa3-
JINYHBIM KJIMHAYECKUM COCTOSHUSIM.

B xoHe4HOM HUTOTe 3TO OyAET MOJIE3HO IS UX BXOJA B KIMHHYCCKYIO a3y H,
HaKOHEI, JIJIsl BeICHUS TAI[IeHTOB.

CoBpeMEHHBIC METO/IbI OOYUCHHS B MEIUIIHE HEOOXOAUMBI B METUIIMHCKOM 00-
pasoBannu. VHTerpamusi COBPEMEHHBIX METOJOB OOYYEHHS B MEIOHIMHCKOE 00pa3o-
BaHUE YCTpAHICT Pa3NIM4Ms B MPEINOYTCHUSAX CTHIICH OOYYCHHUS, KOTOPhIE MOTYT TOB-
JMUATh Ha YCIIEBACMOCTh YYAIIMXCS B PA3JIMYHBIX acleKTaX (QyHIaMEHTaJIbHBIX Me-
JUIMHCKUX Hayk [8]. Otu meromel, Takue kak CBL, EBM u PBL, MoTtuBupyior
oOydeHre, aKTHBHO BOBJICKAsl CTYJCHTOB H CBSI3BIBas TCOPHIO C PEaNbHBIMHU JKH3HEH-
HBIMU cuTyanusaMu. OHH YIy4IIaroT KOMIIETEHTHOCTD, JIOTHUYECKOE MBIIUICHHE U YIIyd-
1I1a10T KJIMHIYecKoe MblieHrne. Hanpumep, PAL nmomoraer yyammumcs BeIpaskaTh CBOU
MBICTIH U JICJMTHCS CBOMMH 3HAHUSAMH JUIS Pa3BUTUSA MOHUMaHusA. OOydeHue HaOIO-
JICHUEM TO3BOJIIET MOJy4YaTh HEMEIUICHHYIO OOpaTHYIO CBsi3b M MOBbImAcT 3ddek-
TUBHOCTh MEAUIIMHCKHUX TPOIEAYp, KOTOPBIC MOYTH BCETJa SIBJSIOTCS MOBCEIHEBHON
pyTuHOU Bpaueil. CoOBpeMeHHbIE METO/Ibl OOYy4YEHHUs TaKKe 00eCIeYnBaloT CBOOOAY HC-
CJEI0BAaHUS 3HAHUI U AT BO3MOXKHOCTb JJISl Pa3MbIIUIEHUN B KOHTPOJIUPYEMOH Cpe-
ne. B cuMyIsSIuOHHBIX HCCIeTOBAHUAX OMIMOKH YUYaTUXCs MOTYT OBITh IPUEMIICMBIMH,
ITOCKOJIBKY OHH HE BPEIHBI JUIS MalMeHTa, a OMIMOKH CIIyKaT MOJKPEIICHHEM BO H30e-
KaHWe OyAyIIUX METUIMHCKUX ommnbOok. Towyno Tak ke MHTepHeT siBisercs 3ddek-
TUBHBIM HHCTPYMEHTOM JJIS MPEIOCTaBICHUS (PAKTOB O IMpoleccax 3a00JeBaHUSA, Me-
TOJaX JICUYCHHs U JIeYeHWH. Uepe3 COMUaNbHBIC CETH IMOOMIPSETCS OHIANH-COTPYIHH-
YECTBO CTYJACHTOB, a KOHKpPETHas HH(pOpMAIHs JETKO PaCHpOCTPAHSCTCS Cpead yda-
LIUXCS B OTMPeJIeNICHHBIX oArpynnax. Bugeo YouTube u3 HafieKHBIX HICTOYHUKOB JTOKA-
3aJld, YTO MPEAOCTABIISIOT CTyICHTaM-MeANKaM MHOXKECTBO IIEHHOW WH(pOpMaIluu, 0CO-
OCHHO O TOM, KaK MPOBONTE Pa3IHYHbIC KIIMHUUECKUE 00CIICIOBAHUS.

IIpouecc oOyueHusi SBISETCS E€CTECTBEHHBIM, aKTHBHBIM, HAMEPEHHO OIOCpE-
JIOBAaHHBIM U OY€Hb JIMYHBIM TMPOIIECCOM, B KOTOPOM MPOUCXOJUT MOCTPOESHUE CMBICITA
13 UHPOPMALMHU U KU3HEHHOTO ombITa [12]. DTa KOHIEMIHS MpeanoiaraeT, 4To JTIIA
UMECIOT €CTECTBCHHYIO CKIOHHOCTh K OOYYEHHIO B OKPYKCHHUHW IPAaBHIHLHOH MOTHBA-
IUOHHOU CpeIbl, a TAKXKe, YTO MpoIecc 00yICHHUs ABISIETCS CYry00 JIMIHBIM. TakuM 00-
pa3oM, MOTHBHPOBAHHBIA CTYIEHT yYUTCS Ha MPOTSDKEHUH BCEH KHU3HH, M HA00OPOT.
OOyueHne — 3TO HENPEPBIBHBIN MPOIECC, M BAXKHO MMOHUMATh, YTO Y YJaIIUXCS pa3HbIe
ctii o0yuyeHns. HekoTopbie M3 ATHX COBPEMEHHBIX METOJOB OOy4YCHHS B MEIUIIU-
HCKoM oOpazoBanmu Bkimoudator CBL, EBM, PBL, SBL, anekrpornoe o0yuenue, PAL,
o0ydeHne ¢ HaOJIroIeHHEM, MOJIeJIh TIEPEBEPHYTOTO Kilacca M rPyIIoBoe 00ydeHne. ITo
aNbTepHATHBHOE Mpemno/iaBaHre (PU3NOJIOTHH, OPUEHTUPOBAHHOE HA yUaIIUXCS W HOBBIE
METOJbI OOYYEeHHS paCHIMPSET KPYro3op y4alluxcs 32 C4eT HOBBIX TBOPYECKUX TIOJI-
XOJIOB K TOJIYYEHUI0 KOHCTPYKTHBHBIX 3HAHUN M YKpeIUIseT mpodeccrnoHalbHbIe 3HA-
HUs, pa3BUBas HABBIKHA, KOMIICTCHTHOCTh M JIMACPCTBO B OOJIACTH MEAMIWHBI. Me-
JTUIIMHCKOE 00pa3oBaHME, TAaKUM 00pa3oM, JTOJDKHO OBITH JOCTaTOYHO THOKHM, YTOOBI
3¢ (GEKTHBHO M HAJISKAIIAM 00pa3oM MPHUCIIOCA0INBATh U BKIFOYATh MYJIBTHIUACIIHII-
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JIMHapHbIC MOJCIIN O6y‘leHI/IH B Hy)KHLIﬁ MOMCHT U B Hy)KHLIﬁ KOHTCKCT, HAUHMHasA C
JOKIIMHUYCCKHUX JICT.
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Swyntph dwpql wgph £ puyund puwyhdwjwywl wywjdwuutph fuhuin pwguwqulnt-
pjwdp, mwpwéph pungéywé ninnwhwjwg gninlenpdwdp, npntbn (wy U wpnwhwjnywéd hwn-
Juwwbu hwppwdwjnwihl, wunwnwjhl, Gupw|wjwu W wiwjwl gninhutnp:

2022-2023 ee. Jwnpgntd thnthnfuynn Yihdwjwwl wwjdwulbpnid hpwlywuwgywsd hpun-
nwjhu wnqgbph wmGuwywjhu Yuquh ncuncdbwuhpniejwU wnpnyniupnud wwnqyt| £, np hwprpwyw)-
pwihtu gnuninud wewyt) nwpwsyws U Rhipicephalus annulatus wbuwyh wngbpp' 39.7 %, huy
wdtlwphgp Ixodes ricinus mGuwyh ngtipl GU* 1.9 %: Wunwnwjhu gnnnud Wi wnwyb) mwnpwé-
Jwé U Rhipicephalus annulatus inGuwyh wngtipp* 52.8 %, huy wdtlwph¢p hwunhwned Gu  Ixo-
des ricinus nGuwyh inqgtpp* 0.8 %: Gupw|wjwl L wiwjwl gninhubpnd gbpwyznnid U Derma-
centor marginatus ntuwyh wngbpp, npwug pwuwyl wjn gninputpnud Yuagut) £ hwdwwwunwu-
fuwlwpwn 40,0 % W 59,7 %:

Rhipicephalus annulatus, Rhypicephalus bursa mmtuwyh ngbplu wiwjwl gnnnud ¢6U hwu-
nhwtl, huy Hyalomma scupense wbuwyh wngbpp W wiwyjwl, W Gupw|wjwl gninphubpnid sEu
hwjwnuwptpyb:

Upnuinwduyn — inpq — gninpwlwlingaync — Rhipicephalus annulatus — Ixodes ricinus

TaBymickuii paifoH oTin4aeTcs OOJBIINM pPasHOOOpa3ueM KIMMATHYECKHX YCIOBHM, SPKO
BBIP@)KEHHOH BEPTUKAJIBHOW MOSICHOCTBIO MECTHOCTH, IJIe OCOOGHHO XOPOIIO BBIPaXKEHBI PaBHUH-
Hasl, JIeCHas1, CyOaTbIIMICKas U aJIbITMHACKAs 30HBI.

B pesynbrate mpoBeaeHHoro B 2022-2023 rr. M3y4eHHs BHIOBOTO COCTaBa HKCOJOBBIX
KJICIIeH B YCIOBHSIX MEHSIOIIETOCs KJIMMaTa pEerHoHa YCTaHOBJIEHO, YTO B PaBHUHHON 30HE
Hanbonee pacmpoctpanens! kinemnu Rhipicephalus annulatus — 39,7 %, a xmemu Ixodes ricinus
HanMeHee pacrpocTpaHeHsl — 1,9 %. B mecHoif 3ome uamie BcTpewaroTcst kiemm Rhipicephalus
annulatus, 52,8 %, u Haumenee pacnpocTpanens! kieru Ixodes ricinus, 0,8 %. Kiemu Dermacen-
tor marginatus TOMHUHHUPYIOT B CyOaIbITMACKON M albIIUICKOI 30HAaX, UX YHCICHHOCTh B 9THX 30HAX
cocrasuna 40,0 % u 59,7 % cOOTBETCTBEHHO.

Knenw Rhipicephalus annulatus, Rhipicephalus bursa He oOHapykeHbI B albIHMHCKOH 30HE,
a kiemy Hyalomma scupense He 0OHapy»XESHbI HU B aJIbIIMUCKOM, HA B CyOQJIbITMHACKOM 30HAX.

Tacmbuwe — knew — 3onansnocms — Rhipicephalus annulatus — Ixodes ricinus
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Tavush region is notable for its wide variety of climatic conditions, vertical zoning of plain,
forest, subalpine and alpine zones are well expressed.
As a result of the 2022-2023 study of the species composition of ixode ticks in the changing climate
of the region, it was found that in the lowland zone, Rhipicephalus annulatus ticks are the most
common, 39.7 %, and Ixodes ricinus ticks are the least common, 1.9 %. In the forest zone,
Rhipicephalus annulatus ticks are more common, 52.8 %, and Ixodes ricinus ticks are the least
common, 0.8 %. Dermacentor marginatus ticks dominate in the sub-alpine and alpine zones, their
number in those zones was 40.0 % and 59.7 %, respectively.

Rhipicephalus annulatus, Rhipicephalus bursa ticks were not found in the alpine zone, and
Hyalomma scupense ticks were not found in both alpine and subalpine zones.

Pasture — tick — zonality — Rhipicephalus annulatus — Ixodes ricinus

Uwnqu ntuh tnwpwéph pungéywd ninnwhwjwg gninbnpnud, (wy wpunwhwjwn-
Jwéd U hwnjuwwbu hwppwywjpwihl, wunwnwihl, Gupwiwjwl L wiwyjwl gnwunh-
utpp: dGpohu nwulwdjwyubpnd dwpgh ythdwlu pupunn thnthnfunipintuutnh £ Gu-
pwnyytl, bJwqb| GU dpUnnpuwjhU wnknndutpp, onh gpdwuwmhdwlup pwpépwgb) £
0,7-1,3°C-ny: Ubunwlwlwl wphuwnphh UGpywjwgnighgubpp Yihdwih thnthnfunipiniu-
uGphu vwppbp dubpny GU wpdwgqwlpnwd: YGUnwuhUGpp, npwbugh gnjwwnlBU L Q2w-
pnilwyBElu nGuwyh qupgqwgnidp, unhwyywsd BU thnfub hpGug wwpGwybpwp, tnenw-
wndp, GppGuu wwptbint dhpwdw)pp, Jwpduh adup, pwpp b wjb: Iwpdwpytbp hwenn-
ynid £ ng pninp YEUnwuhubphu, pwjg Jwu yEunwuwwnbuwyutn, ophuwy® hpunnwihu
wnqbpp, npnlp wju wywjdwuubpnud punjwjund GU hpGug wpbwip: 4.S. 2wpingynt
nyjwiutpny Boophilus utinh tngtph dnwn Uywwnynwd £ wpbwih punwpdwynid [3]:

UGnwhwuntt wpnunwydwjpwihu ingtGpp npwtu Ywunl Jwwpniénid GU wwp-
ptn wnGuwyh YyEunwuhutph U dwpnywug ypw [5, 7]: Gphunnwuwpn duEpp’ epenLpUEpU
nt hwpubjwyubnpu wybh hwéwh wwypnwd Bu prgntbulph nu Ypdnnutph Udnwin: Upnunw-
dwjpwjhu wngbpp pwadwphy hudptyghnu L hujwghnu hhywunniejntlutph hwnpnt-
ghsutiph thnjuwugnnutip B [2]: Lpwlg Yuptih £ hwunhwtl dwpgh pninp wzuwphw-
gpwywu gninpubpnid: Swhwuwnmwuwjhu gninhu ntuh ényh Jwlwpnwyhg 750-850 U
pwnapnientt, wunwnwihl gnnhl* 850-2000 J, Gupwwjwlu gnwnpl* 2000-2200 U L
wiwjwu gnwnht' 2200-2900 J: YUGUnwluwlywU w2huwphp wyn pYynud' Lwl wpnunw-
Jwjpwjhu inngbph pwlwyp tnwppbp gninhutGpnud twpptp E: Upnunwywjpwihu tngtpp
pwqUwpwlwy U pwqUwunbuwy U hwnjwwbu nwihwunwlwiht bW wunwnwjhu
gnunhubnpniy:

hpunnwjht wngqbpp gjninwwnunbunipjwlup qawih yuwu U hwugunwd: Udpw-
LUwiny YEunwuhubphu® dwynid U Jwyp, nph ywwmbwnny htunwaquwnd Ywthndph
dhusle 86 %-p hununwuyned E: UGdwpwlwly hwpbdwynidubph hGnlwupny yeunwuh-
Utpp hhywunwunid GU hpunnhnngny: YUnytph Ywrlwwnynipiniup bjwgnid £ 18-40 %-
ny, huy YEunwuh quugywép® 2nipg 12 %-ny [1, 4, 11]: Sqbph quugwéwjhu hwpbw-
ynudubpu wnwowgunid U pniuwynpnudubp, vwlwdwnpniunepntt W yEunwuphuGph
glhuwpwlwyh wuynid: Pudptyghnu L huwaghnu hhjwunnieintuubnh hwpnighgubiph
thnfuwlgdwl hwdwp pwdwnpwp £ unyuhuy ingh J6Y puwjengn, npp hElnwagwjnud Yw-
nnn E Juwpwyt vndjw| yEunwuntl, nwnbw| hwnpnigsh ywhGumnmwpwUu W thnfuwugnn [1,
6, 8, 11, 15]: hpunnuwjhu ingbpp nnuwwnwynnp YEunwuhubph, hhduwywunwd Ywprlw-
untuutbph, npn2 swihny bwl prgntlutph nu unnnilutph dwJdwuwywynp wpwnwphl
Jwywpnyéubn Gu: Pwqlwpehy wbGuwyubp hptug ubnwhwuniunipjwl 2ppwuncd
Jwpnn U hwpéwyyb bwl Jwpnywug ypw, huy npn2 inGuwyubp £ hwpdwyynid Gu
LUwl epenipwihu 2ppwunid [10]: vhunn mwwnwuynwd £ bwl inquiypnipjwl hunGuuh-
dnipjntup. UGy yEunwunt dnin ingbph pwlwyp wpnn £ lnwwnwudtb] hwwnniytGuinhg
Jhusl Uph pwUh hwquwn hwwn:

189



J€d arhanrsuy, Ydd. URMURUUSUL, W.U. NU2UNSUL, U.L. 6RhREUSUL, L.3. arhanrauu

Unie U UGpenn.: Uuwwnwlplbnp Yuwwnwpybp 6U 2020-2022 pr. Swynih dwpgnud: 36-
nwagnuntentuutnh hwdwn Unte GU hwunhuwgtb] fudph wphuwwnmwyhgubph nhunwpynwdutnp:
Sqbtph hwywpntdp, hwpdwnenidu n hGunwagnunniejntultph hwdwp Uwhiwwwunpwunnudp Yu-
nwnyby £ pun hwdwwywnwuppwl  JdEpnnulwl gnignidutph [13]: Yhdwlwagpwywl gGpinént-
pjntup Ywuwwnpyb] £ hwdwywpgsw)hu Biostst-2009 Spwanny: Unwgywé wnnynituplubpp Jowydt)
GU Yyhpwntiny yhdwlwagnpnipjwl tnwppbpnipntuutph hwywuwnhniejwl gnighsp (p):

3nipwpwlgnip gnhnnd hGnwagnunyb U 30-wlwl ginihu fun2np Gnetpwynn:

UGnwhwuntu wngbph wnbuwlwiht wwwywubntejntup wwpgytbp £ R.h.MndGpwlglh,
Q.J. UGpnyniyndh, L.W.Shihwywnywjh npn2hsubpny® ogunwagnpédtbiny funpnpwgntyg bW MBC-1 Jwu-
npwnhwnwy [9, 12, 14]:

Upnyntyplbn U pUlwpyned: Swyniph Jwpgnid hpwwlwgywé hGunwgnunt-
pintlutGph wpryntupnd wwpqyby £, np wpnunwywjpwjht wngbpp nyjwp tnwpwdw-
2npwunid nlUBU (wju nmwpwdjwénieintl W Upwlg YwnpGh E hwunhwbp pninp wp-
fjuwphwgpwywl gnupubpnid: Iwnywwbu nmwpwédwd Bu Rhypicephalus annulatus,
Ixodes ricinus, Rhypicephalus bursa, Dermacentor marginatus, Hyalomma scupense # Hyalomma
marginatum innGuwyh wngbpnp:

Uryntuwy 1. Upnunwywjpwihb ingbph nGuwywjht Yuqup Swyni2h dwnpgh wnwUéhu
w2iuwphwagpwywl gninhubpnwd /n=30/

Sqbiph wnpw Uuwwnwjhu GUpw|wjwu Ujwjwlu gnunh
nbuwyp Ywjpwjhu gnuh gnuh
gnwn
g g . g = .
[ - =1 [
.‘—_g 3 = 3 g = 3 3 _<-_'§ g
(<=4 =) c o =] [ > c = 3
L3 5 | 83 3 | 52 S | 82 3
S Jj’- L= S = =1 S > 5 S = =1
=3 £ | 38% £ | 5% £ | 5% £
35 5 3z 5 = 5 | 35 =
E3 Ze | 53 e | 52 e | E2 3
2a3¢ | 3% | 43§ 3% | 43§ 3% | 23¢ EES
S adf 5o 3 as Fel= 3as 5o BmE 5o
- 2 S - =5 S - =5 S - - S =]
S2 5| 5= £ | s= | 52 =S
=S = 2SS c S c 25s B
3 cc o' 3 3 c o 3 3£ ¢ o 3 3c ¢ o 3
>SS w o 5D na =1 0 a TrSS 0N ca
Rhipicephalus 84.5+13.69 | 39.7 161.2+152 | 52.8 33.243.1 22.8 0 0
annulatus
Ixodes 4.1+0.62 1.9 2.2+0.17 0.8 30.2+2.8 20.7 | 34.3+3.21 29.7
ricinus
Rhipicephalus 23.7+£3.47 11.1 28.0£2.14 9.2 5.1£0.46 35 0 0
bursa
Dermacentor 31.2+4.89 | 14.6 40.4+4.11 13.2 58.4+5.89 40.0 | 68.9+£6.01 59.7
marginatus
Hyalomma 4344424 | 20.3 32.8+2.97 10.7 0 0 0 0
scupense
Hyalomma 26.5£1.97 | 12.4 40.5+3.99 13.3 18.9+1.56 13.0 | 12.3+1.01 10.6
marginatum
CunwJtlp 213.4+22.1 | 100 {305.1+£29.99 100 | 145.8+14.67 | 100 [115.5£10.98 100

Un.1-nid wpunwgnwé £ wpnnwdwjpwjhu ingbph tnGuwlwjhu Ywgup Swynt-
2h Jwpgh wnwUdhU w2uwphwagpwywl gninhuGpnid:

huswbtu thwuwnnwd BU hGEunwagnunientuubph wpnyntupubpp, hwppwyw)pwhu
gnunnd hwyinbwpGnpywé Rhipicephalus annulatus inGuwyh ingbph pwuwynip)ntup UGy
yunwunt dnwn dhohu hwpdny Yuqut| £ 84,5 hwwn, npu* wjn gninnd hwjinbwpbpywé
wpnunwywjpwihu wngbph nuniduwuhpywé punhwuncp pwuwyh 39,7 %-U E: UWuwnw-
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nwjhU gnuinud gnigwluhpubpp hwdwwywwnwuppwuwpwp Jwgqdt, Bu 161,2 hwwn
(52,8 %), GupwiwjwUu gnnntd® 33,2 hwwn (22,8 %), huy wiwjwl gnunnwd ¢6U hwjnlw-
RGNUGL:

Ixodes ricinus inGuwyh wngbph pwlwynieinitup JGy YGunwunt dnin vhohu hw)-
yny hwppwdwipwiht gnnnd uagdt| £ 4,1 hww, npu* wjn gninnd hwjnuwpbpdwé
wpnunwywjpwihu wnqbph nwnwbwuphpdwéd punhwunip pwlbwyh 1,9 %-U B2 UU-
nwnwlhu gnunnwd gnigwlhpubpp hwdwwywwnwuppwlwpwnp Jwgut, U 2,2 hwwn
(0,8 %), Gupw|wjwUu gnuintd* 30,2 hwwn (20,7 %), wiwjwl gnnnd® 34,3 hwwn (29,7 %):

Rhipicephalus bursa inGuwyh wngbpp wiwjwu gnunnwd s6U hwynmbwptpytbr, huy
hwprwywjpwihu gnnnd Upwlg pwlwynieintup JBY YEunwunt dnuin JhohUu hwpyny
Jwaqubk) £ 23,7 hwwn, npu* wyn gninnud hwjnuwpbpywéd wpnunnwywjpwjhu wngkph ni-
untdUwuhpywé punhwuncp pwbwyh 11,1 %-U E: Wunmwnwihu ghinntd  gnigwuhubpp
hwdwwywwnwupiwlwpwn Jwqut Bu 28,0 hwwn (9,2 %):

Dermacentor marginatus wnGuwyh wqbph pwlwynieintup JGY yGunwunt Jnwn
Jhghu hw2yny hwprpwywjpwjhu gnnnd yuqut] £ 31,2 hwwn, npp* wyn ghnnwd hwjn-
LUwpbpwsé wpnunwywjpwjhu tngbph niuntdbwuhpdwé punhwunip pwbwyh 14,6 %-U
E: Uunwnwjhu gnnnd  gnigwuhpubpp hwdwwywwnwuppwlwpwn Yuqdtb) Gu 40,4
hwwn (13,2 %), Gupwiwjwl gnuinwd 58,4 hwun (40,0 %), wiwjwu gnnnd 68,9 hwwn
(59,3 %):

Hyalomma scupense inGuwyh wngbph pwuwyniejniup JGY yEunwunt Uninn  dhghlu
hwoyny hwppwywjpwihu gnunnwd Yuqut, £ 43,4 hww, npu* wjn gnunnud hwjnuw-
pGndwd wpnunwywipwiht wngbph ntuntdbwuhpqwé punhwuncp pwuwyh 20,3 %-U E:
UUwnwnuwjhu gnnnd  gnigwuhubpp hwdwwwnwuhiwbwpwp Juagqdb, U 32,8 hwwn
(10.7 %), puy GBUupwwjwl L wiwjwl gninhutpnd wjn nGuwyh ngbp ¢(6U hwjnlw-
ptpyGy:

Hyalomma marginatus inGuwyh ingqbph pwuwyncpinilp J&Yy YEunwunt Uninn dhghu
hwpyny hwppwywjpwihu gninnd  Jwqub] £ 26,5 hww, npp' wyn gnunnwd hwjn-
LUwpbpwé wpnunwywjpwjhu tngbph niuntduwuhpdwéd punhwunip pwbwyh 12,4 %-U
E: Uunmwnwjhu gnnnd  gnigwuhubpp hwdwwwwnwupwbwpwp Ywqub), Gu 40,5
hwuwn (13,3 %), GUpwwjwlu gnuninud® 18,9 hwwn (13,0 %), wiwjwl gnnnd® 12,3 hwn
(10,6 %):

Unwgywd nyjuwiubphg yunbih £ Ggpwywgutb), np hwppwywjpwihu gnunnd
wnwyb] mwpwéywd Bu Rhipicephalus annulatus inGuwyh inqtpp' 39.7 %, huy wJuGuwphg
hwunhwnnp Ixodes ricinus inGuwyh wngbpu GU* 1,9 %: Wunwnwjhu gnnnd Lu wnwybp
nwnwdywé Gu Rhipicephalus annulatus tnGuwyh wnqbpp 52,8 %, huy wdbUwphsp hwu-
nhwntd GU Ixodes ricinus tnGuwyh wnqbpp* 0.8 %: GUpw|wjwl L wiwjwl gnnhuGpnud
gGpwynnud GU Dermacentor marginatus wnnGuwyh wnqbpp, npwug pwlwyl wjn ghwnh-
utpnud Yuqut] Ehwdwwwwnwupiwbwpwn 40,0 % W 59,7 %:

Rhipicephalus annulatus, Rhypicephalus bursa twGuwyh wngbplu wiwjwl gnnnwd s6U
hwunhwbty, huy Hyalomma scupense inGuwyh wnqbpp bwl Gupwwjwl gnunhubpnud sGU
hwjinuwptpybi:

Gqpwwgnte)nLu

Rwppwywjpwiht gnund  wnwyb, wnwpwéJwd Gu  Rhipicephalus annulatus
nbuwyh wnqbipp' 39.7 %, huy wdGUwphs hwlunhwnnp Ixodes ricinus nGuwyh wngtpu GU*
1,9 %: Uunnwnwjhtu gnunnid Lu wnwybl tnwpwéywd U Rhipicephalus annulatus tnGuwyh
nqbpp 52, 8%, huy wJtUwphsp hwunhwnid GU Ixodes ricinus tnGuwyh ingbpp* 0.8 %:
GUpwwjwl b wiwyjwl ghnhubpnud gbpwy2nnd GU Dermacentor marginatus wnGuwyh
nqbpp, nhwug pwbwyu wyn gninputbpnd Yuaqutb] E hwdwwywwnwupuwluwpwn 40,0 %
L 59,7 %:

Rhipicephalus annulatus, Rhypicephalus bursa tnGuwyh wngbplu wiwjwl gnnnwd sGU
hwnhwt|, huy Hyalomma scupense inGuwyh wngbpp W wiwjwu, W Gupwiwjwl gnunp-
utpnud ¢6U hwjnuwpbpyt):
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Unwoht wugwd Upwpwwjwl nwwnh hhnpnwnuhy W hnnwjhu Jwynypubph wwjdwu-
utpnd nuunwduwuppyt) GU 3wjwunwu UEpdnedywé nbnwnnt, Gebpwninuwunnt, wnwwwnwgbl
dowywpniju Uppwéwnhy nEhwuh wpnnibwybwnipiniup b Yebuwphdhwywl Jvh pwUh gniguw-
uputph hwdGdwwmwywl punipwahpp: Mwpqyt) £, np hhnpnuynupywywl dowynyph wwjdwu-
utpnd nhwingtbp GU Uppwéwnhy nEhwuh pwpap pGppwnynipinit (2.4 wugwd), pniuwhnidpnid
yhtnwuhu C-h (1.2 wugwd), gnidwpwjhu $wynunhnubinh (1.2 wugqwd) L $EUnjwjhU RRenLUEPHh
(1.3 wugwd) wnwyb) U6 Yninwynid® hnnwjihu dpwynypeh hwdtdwwn: Epuinpwywmhy Ujniebph
wwnpnibwynepyntup pwpén £ Gnbp (1.3 wugwd) hnnnud: Iwuwnwingtb) £ Uppwdwnhy nthwuh
wébtgdwl hbwpwynpnipntll wuhnn W hnnwjhu Jywyntjph wwjdwuubpnid: IGnwgnunntp|nLu-
utGph bwpibwywu wpnyntuputph hhdwu ypw Ywnbh £ Gqpuywgut), np wuhnn dowyneypeb wybih
wprynibwybwn £ wju Jpwywpniyuh wabgdwu hwdwn:

Unpwqul nGhwl — wpnynibwdbunnegyniy — Yhunwdhl C— B-Ywpninpl — hhnpnwnUplyw

BnepBbie B ApapaTckoil JIOJIMHE B YCJIOBHUSX T'MAPOIOHHYECKOH M MOYBEHHOW KYIbTYPHI
ObUIa M3yYeHa NPOAYKTUBHOCTh WHTPOIYLMPOBAHHOW B ApPMEHHIO JIEKapCTBEHHOW, 3dupomac-
JIMYHOM, aJaNTOreHHOHW KyJIbTYyphl Oa3MiMKa TOHKOI[BETHHOTO M CpPaBHHTEIbHas XapaKTEPUCTHKa
psina OGMOXMMHMYECKHMX MOKa3arelied. BBIACHMIOCH, YTO B PaCTUTEIBHOM ChIpbe Oa3MIIMKa TOHKO-
[BETHOTO B YCJIOBHSAX THIPOTIOHHKH HaONroamachk BBICOKAas ypokaifHOCTH (B 2.4 pasa) M OTHO-
CUTENbHO OonpIIoe HakorieHne ButamuHa C (B 1.2 pa3a), cymmapHbIX ¢uaBoHOUAOB (B 1.2 pasa) u
(heHONMBHBIX KHCHOT (B 1.3 pas3a) MO CpaBHEHHIO ¢ NMOYBEHHOH KynbTypoil. ComepiaHue 3KCTpak-
THUBHBIX BEUIECTB OBUTO BBICOKKMM (B 1.3 pa3a) B MOYBEHHOH KyJIbType. YCTaHOBIIEHA BO3MOKHOCTD
BBIpAIlMBaHKsl 0a3WJIMKa TOHKOIIBETHOTO B OECIIOYBEHHBIX W ITOYBEHHBIX YCIOBHAX. 1o pe3yib-
TaTaM MpeBapUTEIbHBIX UCCIECAOBAHMH MOXHO CIeaTh BBIBOJ, YTO JUI JaHHOH KyJIbTYpHI Oolee
3¢ G eKTHBHO OECIIOYBEHHOE BBIpAIlMBAHUE.

basunux ceawennviii — npooykmusnocms — eumamut C — f-kapomuH — 2u0ponoHuKa

For the first time, the productivity of the medicinal, essential oil-bearing, adaptogenic crop
Ocimum tenuiflorum L, introduced to Armenia, and the comparative characteristics of several
biochemical indicators were studied under the conditions of soil and soilless culture in the Ararat
Valley. It turned out in hydroponic culture a high yield of basil (2.4 times) and a relatively high
accumulation of vitamin C (1.2 times), total flavonoids (1.2 times) and phenolic acids (1.3 times)
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was observed compared with the soil culture. And the content of extractive substances (1.3 times)
was high in the soil. The possibility of growing Ocimum tenuiflorum L in soil and soilless
conditions was established. Based on the preliminary research results, it can be concluded that the
soilless growing for this crop is more effective.

Ocimum sanctum — productivity — vitamin C — -carotene — hydroponic

Lbpywyndu wphuwphnid JG6 nwnpnie)ntt £ nupdynud wnwwunwagblu pnyy-
ubphU, npnup npwywl wanbgnieintu Bu pnnuntd wdpnne opgwuhquh Yypw, oguntd Gu
dwpnywlg hwpdwpyGint wpnwphu gnpénuutphtu (Gnwlwy, dwdwjhu gnwunhubph
thnthnpunieyncl, (wpywd wphuwwnwupwiht gpwdhy b wyl), yepwywuqubin nudbpp W
np wdGUwlwnpunp hwwnynieiniuu E' hgtgunwd GU ppnuhy upnpbuh Jwlwnpnwyp [15]:
Uinwhuh pniutph 2wppnid £ nwuynud Uppwédwnhy nGhwlp (uppwqwU nEhwl, pnipuh,
(Ocimum tenuiflorum L.), npp Ywplnp nGnwpnyu £ hwdwpynud Iwpwywplbywu Wuh-
wjh Jdh 2wpp Gpyputph wywlnwywu W dnnnypnwywl pdrynipjwl hwdwywpgnid:
Wu Iunywuwnwunid sEpwgdwl ntd Yyhpwnrynn giiuwdnp dhengubphg dbyu £ W Wynep-
JGnpnhh pd2ynipjwl wlpwdwlubih Jwup [5, 10]: Ghunnwywl nwuncdUwuhpnijniulbpp
gnyg Gu ndb, np wju pnyub oguwagnpéynd £ Jh 2wpp hhjwunnipynituuGph dw-
dwuwy. Jupwyhg W yhpniuwihl, dw2ywiht, [jupnh, upptuh W nGwntuhwih, pnpw-
pnnpph, odtph W Ywphdubph puwjengh dwdwlwy' npwbu hwywpenylu: Lppwédwnhy
nEhwUu oqunid E hhonnnipjwl W puh yEpwywugudwlp: WU oguwgnpénid GU bwl
npwbu nintnh whuwwmwuph hupwUhs, Ywnth £ hwdwygtb bwl Jh pwuh pniubpp
hGwn, ophLwy* ghuygn (Ginkgo biloba L.), pwynww (Bacopa monnieri L.) W wjl, nnwbu
hwytGnd [8, 16]: AnLjul nLuh pnL) gwdwanynn wagnbgnipiniu, npp huwpwynpnieiniu
E wmwihu wju ogunwagnpédbint wppephnnh pniddwl W wjp pnppnpwihb wpngbultph
dwdwuwy: WU hgbgunwd £ qupybGpwywihu dupnidp, ywlupuwnpgbinud £ swpnpwy ne-
nnigpltiph Jh pwUh wnbuwyutp, npnughg GU Ypdph, hwuwn wnhubph W GUpwuwnw-
Unpuwjhu gbnéh pwngytnutpp [9]: Lppwoéwnhy nEhwup jJNLpwhwnniy hwd £ tnwihu
rb)EphU W IUunywuwnwund Yhpwnynwd £ npwybu wnwuwwnwagbu [10, 18], huy Upw
funpf