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GROWTH AND HYDROGEN PRODUCTION BY Chlorella vulgaris Pa-023
UNDER SULFUR AND NITROGEN DEPRIVATION

J.G. MANOYAN

Department of Biochemistry, Microbiology and Biotechnology, Yerevan State University
jmanoyan@ysu.am

The photodependent production of hydrogen (H,) as a promising source of renewable
energy is currently of great interest. Green algae carry out photoproduction of H, associated with
electron transport during photosynthesis and catalyzed by [Fe]-hydrogenase, which is sensitive to
oxygen and is inactivated by water photolysis. The issue of incompatibility between water
photolysis and hydrogenase can be solved by creating deprivation of nutrients such as nitrogen and
sulfur. The results have shown that H, generation by Chlorella vulgaris Pa-023 is stimulated 2.5
times by sulfur deprivation and 2.7 times by nitrogen deprivation compared to algae grown on a
complete Tamiya medium. The use of a specific inhibitor of PS I1I, DCMU (3-(3,4-
dichlorophenyl)-1,1-dimethylurea), demonstrated that during nutrient deprivation in algae operates
a PS ll-dependent pathway of H, generation. Thus, sulfur and nitrogen deprivation stimulates
photoproduction of H, by C. vulgaris.

Chlorella vulgaris — hydrogen production — sulfur and nitrogen deprivation

WjdJ uté htwnwpenpnnie)nil £ ubpyujwguncd (nLuwlwiujwg gpwdlh (Hy)' npwtu yepwywugu-
dnn Eubpghwih funuwnndUwihg wnpiniph wpunwnpneeiniup: Hy-h $Snunnwipunwnpnueiniup ubivg
onhuntnuGpnd Yuwwywd E - pnnnuplpbgh pUewgenid  EGUnpnUp - wnbnwhnpudwu  hGn W
Jwuwwihgynud E [Fe]-hhnpngGUwany, npp ggwynit £ prywdth Lwndwdp b wwwwynhyjwunwd £
onh  pnundbnpdwl  wpnniupnd:  Qnh - $nuinndbnedwl L hhnpngtuwagh  Jhele  wuhwdw-
wtntGhnieinlup Yupblh £ hwnpwhwpt]® unbnsting  Yuuwsdhu  nwpptph® wgnunh W 66uUph,
wUpwywpwnntpnil: WUpnntugutpp gnig Bu wndb, np ulunwunietph wupwywpwpnieintup fupw-
UG £ Ha-h Snuinnwpuwnpnieiniup Chlorella vulgaris Pa-023-nud” 66Uph nbwencd® 2.5 wuqwd, huy
wgnunh ntwentd® 2.7 wuqwd, unnighgh' wdpnnowlyuwl Swuhjw vhewywjnpnud wéabkgywé gphuninh
htwn hwdbdwwnwé: 3 1I-h JEuwhwwnniy wngbiwysh 3-(3,4-6pyeinpndtuhy)-1,1-6pyutehidhqunieh
Uhpwnnudp gnyg £ wndby, np ullnwuniebph wupwywpuwpniejwl dwdwuwy gnhdnienid gnpénud £
Hy-h wpunwnpnugjwu $3 1-hg Ywhujwy ninpu: Yuwhund, pE 66Uph W pE wgnunh uwywynipintup
fupwuntd E C. vulgaris-nud Hp-h Sninnwinunwnnpnipiniup:

Chlorella vulgaris — gnwélUh wpwnwnpnipnit — 66uph L wgninh wlpwywpwnpnieinLl

B Hacrosimee Bpemst 00JbLION HHTEpeC BBI3bIBAaeT (POTO3aBHCUMOE MPOU3BOICTBO BOJIO-
porna (H;) xaxk mepCcreKTUBHOTO MCTOYHHKA BO30OHOBIsIeMOol 3Hepruu. Brinenenue H, B 3em1eHbIX
BOJIOPOCIISAIX CBS3aHO C (DOTOCHHTETHYECKUM TPAHCIIOPTOM BJIEKTPOHOB U Katanmusupyercs [Fel-
THAPOTeHa30l, KOTopasi YyBCTBUTENIbHA K KUCIOPOAY M MHAKTUBHpYyeTcs (oTonm3oM Boxabl. He-
COBMECTHMOCTb MEXIY (OTOIM30M BOJBI U THAPOICHA30il MOJKHO MPEOJOJICTh CO3/1aB AeUIUT
OHMOT'eHHBIX JIEMEHTOB, TAKHX Kak a30T U cepa. Pe3yibTaThl ToKas3anu, 4To NMpH JeUIuTe dI1e-
menToB (orosbienenne Hy Bogopocinio Chlorella vulgaris Pa-023 crumynupoBaiocs: npu He-
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JocTaTke cepsl B 2.5 pasa, nedumure a3ora B 2.7 pasa, 10 CpaBHEHHUIO ¢ KOHTPOJIEM — MHKPOBO-
JIOPOCIISIMH, BBIpALIeHHBIMU Ha TosiHoneHHol cpene Tamust. [Ipumenenne naruduropa OC I — 3-
(3,4-muxnoppenni)-1,1- IMMETHIMOYEBHHBI [TOKA3aJI0, YTO TPH Je(HUIUTE OHOTCHHBIX JIEMEHTOB
B C. vulgaris neiicteyer ®C II-3aBucuMslii myTh npon3sBoiactea Hy. Takum o6pasom, JeduuT Kak
cepsl, TaK 1 a3ota crumysmpyer dorossigenenne H, B C. vulgaris.

Chlorella vulgaris — ssi0enenue 60dopoda — deuyum cepor u azoma

Nowadays, green algae are used as raw materials in various sectors of the
economy: food industry, pharmaceuticals, agriculture, cosmetology, and energetics as
biofuel producers [6]. Green algae can produce hydrogen (H,) as a promising source of
renewable energy [2, 3, 5, 10]. H, generation in green algae is associated with electron
transport during photosynthesis and is catalyzed by [Fe]-hydrogenase [2, 5, 10].

Presently, one of the important aspects of H, production is the selection of H,-
producing organisms and the optimization of conditions that ensure high H, yields. For
example, the deficiency of certain elements is one of the ways to regulate carbon
metabolism, which contributes to the creation of anaerobic conditions in algae and the
long-term production of H, [1, 9, 12]. The deficiency of various elements can lead to
inhibition of photosystem (PS) Il in green algae, followed by oxygen assimilation during
respiration, which is the main reason for the formation of anaerobic conditions in algae.

Researchers have shown that the green algae Dunaliella salina produces H, under
different growth conditions [11]. The lack of some nutrients in the environment
suppresses the activity of PS 11 of D. salina and, accordingly, leads to a decrease in the
oxygen concentration in the cell, stimulating the release of H, [11]. Sulfur deprivation
leads to the inhibition of PS Il in other green algae Chlamydomonas reinhardtii with
subsequent oxygen assimilation during respiration, which is the main reason for the
formation of anaerobic conditions in algae [1, 2, 12]. Nutrient limitation, particularly
nitrogen, can promote lipid accumulation in green algae [4].

In green algae, hydrogenase is responsible for the production of hydrogen. There
are several sources of electron transport to hydrogenase, starch is the main source in the
dark [5, 10]. Under these conditions, cells experience a severe energy shortage due to the
simultaneous cessation of photo- and oxidative phosphorylation [5, 10]. During
anaerobiosis, starch is broken down into fermentation end-products such as formate,
acetate, ethanol, and carbon dioxide. When the algal culture is transferred from dark
anaerobic conditions to light, the hydrogen yield increases by several orders of
magnitude compared to dark conditions, but these changes are transient and completely
extinguish within a few minutes. Under light conditions, electrons begin to be actively
supplied to hydrogenase from the photosynthetic electron transport chain, which leads to
the active work of PS Il. Nutrient deficiency in algae inhibits PS Il and water oxidation
activity, but, since it has little effect on cellular respiration, it leads from an aerobic to
anaerobic state [1, 10]. Nitrogen deprivation stimulated H, yield in green alga
Parachlorella kessleri RA-002 isolated from Armenia [8]. Moreover, during nitrogen
deprivation, PS Il activity decreases up to 20 % contributing to the creation of anoxic
conditions and H, production [8]. However, the mechanism of H, production by green
algae under nutrient deprivation remains unclear.

In this work, the previously unexplored H, generation in sulfur and nitrogen-
deprived Chlorella vulgaris Pa-023 isolated in Armenia has been investigated. To reveal
the mechanism of H, production under these conditions, PS Il inhibitor DCMU (3-(3,4-
dichlorophenyl)-1,1-dimethylurea) was used.
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Materials and methods. C. vulgaris Pa-023 (Microbial Depository Center, NAS, Yerevan,
Armenia) was grown upon continuous illumination (2000 lux) (fig. 1A). This strain was cultivated
in a standard Tamiya medium, under aerobic conditions at 25 + 0.2°C and pH 7.5 + 0.02, upon
continuous illumination [8]. Sodium acetate (1 g/L) was added to Tamiya medium as a carbon
source. Aerobic conditions were maintained via shaking the algae culture on an orbital shaker
(WideShake SHO-1D, DAIHAN Scientific, Korea) [7, 8]. The growth of algae was monitored by
changes in the optical density (ODggo) using a Spectro UV-Vis Auto spectrophotometer (Labomed,
USA). The growth rate was calculated as (In OD; — In ODy)/t, where ODy is the initial value of
ODggp, and OD; is the value of OD after t days [8]. For H, production assay algae, cultivated
aerobically, were harvested by centrifugation at 2500 rpm for 10 min, washed twice, and then
resuspended in fresh Tamiya media (fig. 1B). The measurements of H, production were performed
under anaerobic conditions as described [7, 8]. For the creation of a nitrogen-deprived medium,
KNO; was omitted from Tamiya medium, and for sulfur-deprived conditions, all sulfates were
replaced by chlorides [8]. To study the effect of PS Il inhibitor, 30 pM DCMU was added to the
medium after 24 h of cultivation under anaerobic conditions, after which the cells were maintained
in the dark conditions for about 15 min [8]. The redox potential of C. vulgaris medium was
measured using a couple of redox (platinum (Pt) and titanium-silicate (Ti-Si)) electrodes, as
described [7]. The H, yield in C. vulgaris was calculated as described earlier [8]. The data are
reported as mean = SD and calculated based on three independent experiments.

A B

Fig. 1. (A) Light microscope images of C. vulgaris Pa-023 and (B) culture of algae, grown
under sulfur- and nitrogen-deprived conditions.

Results and Discussion. C. vulgaris Pa-023 is a microscopic unicellular green
alga isolated in Armenia (fig. 1A). C. vulgaris Pa-023 was grown under mixotrophic
conditions under illumination with acetate as a carbon source. The growth rates of algae
were monitored during anaerobic growth under nutrient deprivation (fig. 2). Sulfur- and
nitrogen-deprivation led to a decrease in the specific growth rate in C. vulgaris by ~1.4
and ~1.2-fold, respectively, compared with the control cultivated in complete Tamiya
medium (fig. 2). The addition of the PS Il inhibitor, DCMU, resulted in the inhibition of
algae growth rate.
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Fig. 2. The effect of sulfur and nitrogen deprivation on the growth rate of C. vulgaris Pa-023.
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The redox potential is known to be an important factor for microbial growth. It is
characterized as the ability of a biological system to oxidize or reduce different
substrates [7, 8]. During the anaerobic growth of C. vulgaris, the redox potential
decreases from positive values to low negative values [7, 8]. The decrease in the redox
potential is associated with the formation of fermentation products, the production of
amino acids, as well as the synthesis of proteins and other compounds, which is probably
specific to the metabolic processes occurring during the growth of microorganisms under
anaerobic conditions [7].

The redox potential of C. vulgaris control cells, grown in a complete Tamiya
medium decreased up to —450 mV within 48 h, which indicates the reduction processes
and H, production under anaerobic conditions (fig. 3). Sulfur- and nitrogen-deprivation
enhanced the drop in the redox potential up to —520 and —550 mV, respectively (fig. 3).
Such changes in the redox potential can be due to the formation of various products of
algal metabolism, as well as reduced equivalents, e.g. synthesis of NADPH, which can
have a significant impact on algal metabolism, since an increase in the availability of
NADPH significantly changes the nature of the end products [9, 10].
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To synthesize ATP under anaerobic conditions and illumination, green algae
carry out the so-called "anaerobic photosynthesis”, which proceeds with the production
of H,. H, production in green algae happens as a result of "direct” photolysis of water [2,
5, 10]. H, production was recorded in C. vulgaris during anaerobic growth under
nitrogen- and sulfur-deprived conditions (fig. 4). Stimulation of H, production in C.
vulgaris under nitrogen and sulfur deprivation was observed (fig. 4). It was ~2.5 and
~2.7 times higher than the H, yield of algae grown in the presence of sulfur and nitrogen,
respectively (fig. 4). In our previous research, nitrogen deprivation led to ~5 times
increase of H, production by P. kessleri RA-002 compared to the control [8]. Green
algae can break down H,O and release O, with the participation of two photosystems
that convert light energy into the chemical energy of ATP and NADPH [5, 10]. In
nutrient-deprived cells, PS Il provides 85 % of the electrons for hydrogenase, starch is
not used up during H, production, and the remaining 15 % is obtained from other
sources [2, 9].
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H, production in green algae occurs via both PS Il-dependent and independent
pathways [2, 3, 10]. To identify the H, generation route in C. vulgaris Pa-023, a specific
inhibitor of PS I, DCMU, was used, which was added after 24 h of algae growth, when
H, production was recorded. In the presence of DCMU, H, production significantly (~5
times) decreases in sulfur- and nitrogen-deprived cells, indicating that a PS 11-dependent
pathway is operating here (fig. 4).

Thus, the data obtained show that nitrogen and sulfur deprivation has great
potential for application in biotechnology as a way of stimulation of H, yield in green
microalgae.
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OIEHKA THCEKTUIIUTHOM AKTUBHOCTH KOMILIEKCHBIX
PACTUTEJIBHBIX SKCTPAKTOB COBMECTHO C UX DOUPHBIMU
MACJIAMMA B PETYJISIHUA YACJIEHHOCTHU JIMYNHOK
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ilonastepanyan37@gmail.com

W3ydeHa WHCEKTUIHIHAS AKTHBHOCTh KOMIUIEKCHBIX —PACTUTENBHBIX OKCTPAKTOB
COBMECTHO ¢ WX 3(UPHBIMH MaciaMu, BbaeleHHBIX W3 Artemisia absinthium L., Achillea
biebersteinii Afan., Ocimum basilicum L., mpouspacraiomux B ApMEHHH, B OTHOIICHAH JIHYHHOK
KOJIOPAJCKOTO JKyKa. BbICOKasi OHONOrHYecKas aKTHBHOCTb INPOTHB JHYHHOK BBISBICHA Y
KOMIUIEKCHOTO 3KCTpaKTa BMECTE C €ro J(UPHBIM MaciioM, MOJy4eHHoro u3 pacreHus O.
basilicum — 44 % mocne Bropoit o6paborku u 100 % — mocne nsroit. [IpeaTokeHo UCIOIb30BaTh
pacrenue O. basilicum B 6uonoriyeckoii 60pp6e ¢ IMUHHKAME KOJIOPAICKOT0 KYKa.

Konopaockuii srcyx — pacmenus — uHcekmuyuovl — buonozuieckas bopvba — Apmenus

Gnwgnuinywé £ Iwjwunwunid hwunhwnn Artemisia absinthium L., Achillea biebersteinii
Afan., Ocimum basilicum L. pnyutphg uwnwgywé hwdwihp Jgwéplutph W GpGpwnuntph
hwdwuwntn Jhpwwnwuwwl wywnhdnipintup Yninpwnjwl pgtgh ppeniputph hwunbw: @ppniputph
ntU pwpén YEluwpwlwlywl wywnhynientu npunpdty £ O. basilicum-hg unwgywd hwdwihn
dqywépeh W Upw Grtpwininh hwdwwntbn wgndwl nGwend® 44 % Gpypnpn W 100 % hhugbpnpn
uydwl wpnyniuepned: Wnwewnyyned £ O. basilicum-p Yhpwnt, Yninpwnjwl pakgh epencputph
nGU YUuwpwlwlwl wwjpwnnid:

Uninpwnywl pqbq — pnyutn — vpgwinwuwwultn — YEluwpwlwywl wwjpwn — Iwjwutnwl

The insecticidal activity of compound plant extracts with their essential oils in complex,
isolated from Artemisia absinthium L., Achillea biebersteinii Afan., Ocimum basilicum L. growing
in Armenia against Colorado potato beetle reddish larvae was studied. High insecticidal activity
against larvae of the Colorado potato beetle was found in complex extract with her essential oil
obtained from O. basilicum plant — 44 % after the second treatment and 100 % after the fifth
treatment. It is proposed to use the plant O. basilicum in the biological control of Colorado potato
beetle larvae.

Colorado potato beetle — plants — insecticides — biological control — Armenia

Konopanckuii xyk Leptinotarsa decemlineata (Say, 1824) — snoctHblit Bpeau-
Tenb-huTodar, MPUINHAIONINA YPOH MoceBaM KapTodens B pa3IHdHBIX cTpaHax EBpa-
3un U Amepuku [6]. Hacekomoe o0nmamaeT BBHICOKOH PE3UCTEHTHOCTBHIO K Pa3IMIHBIM
TPaAUIIMOHHBIM CHHTETHYECKUAM MEeCTUIIaM [6], uTo 3aTpyaHseT 60pb0Oy ¢ HuM. B Hac-
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TosIIee BpeMs, Ui OOPBOBI ¢ KOJIOPAJCKHM JKYKOM HCIOJIB3YeTCs 0OJIBIIOE KOJIMYESCTBO
CHUHTETHYECKHUX MECTULINIOB, HAHOCSIIUX Bpel OKPYXKarollel cpesie U 3[0POBbI0 YeJIo-
BEKa, U CIIOCOOCTBYIOLIMX 00Pa30BaHHIO PE3UCTEHTHBIX K 3THM XHMHKATaM IOITYJISALHA
Bpenurens [12, 14, 15]. BenepctBue 31010, HEOOXOJMMBIM SIBJISIETCSI IIOMCK HOBBIX 0€3-
OTACHBIX CPEACTB OOPHOBI C JKYKOM, CIIOCOOHBIX IPEOJ0JIETh €ro BEICOKYIO PE3UCTEHT-
HOCTh ¥ MUHUMHU3UPOBATH YIepO, HAHOCHMBII 3KOCHCTEME BCIIEICTBUE MCIOIb30BaHMUS
ICCTUIIUI0B.

MHorue apoMaTHYecKUe U JICKapCTBEHHBIC PACTEHUs, OJlaroapsi COCTaBy XUMH-
YECKUX KOMIIOHEHTOB, MOT'YT 6I)IT]> MOTCHUUAJIBHO IMMPUI'OJAHBIMU JJIA UCIIOJIB30BAaHUS B
KauecTBe MHCEKTHLUIOB JUIsl OOPHOBI M OTIIYTMBAHUS PA3JIMYHBIX HACEKOMBIX BpEAUTE-
JIel, TIPH 3TOM MMesl MUHUMAaJIbHBIA PUCK JUISl 3I0POBBS YEJIOBEUECTBA U OKpYXKarolen
cpemst [7-9, 13, 16, 17]. OcobeHHO aKTyallbHbI T¢ PACTEHHS, KOTOPBIC TPOU3PACTAIOT Ha
TEPPUTOPHAX, NPWISKAIIUX K MOJSIM C HACEKOMBIMH BPEAUTEISIMU: TaKUM 00pa3oM,
MOKHO 00JIErYHTh 3aTPaThl, CBA3aHHBIEC C HCIIOJIb30BAHMEM 3THX PACTUTENIBHBIX CPEIICTB
B 00pb0e C KOJOPAICKUM KYKOM.

B cBsi3u ¢ 9THUM, LCJIBIO pa6OTI>I ABJIACTCA U3YUCHUE HHC@KTHHHHHOﬁ AKTHBHOCTH
KOMIUICKCHBIX 9KCTPAKTOB B COBOKYITHOCTH C MX d(HPHBIMH MacllaMH, ITOJY9eHHBIX U3
pacTeHuii, mpouspacTaronmx B ApMEHUH, TIPOTHB JIMYUHOK KOJIOPAJCKOTO XKYKa, C Jajb-
HEHIINM IpeaIoKeHNEeM 3THX PAaCTeHUH K HCIIOJIB30BAHUIO B ONOJIOTHYECKOH Oophoe.

Mamepuan u memoouka. B onbiTax ObUIM WCHOJIB30BaHbI BHIBI PAaCTCHHH — IIOJIBIHB
ropekast (Artemisia absinthium L.), sxenrsiii Teicsuenmctauk (Achillea biebersteinii Afan.), 6a-
sumuk (Ocimum basilicum L.), npouspacraromue u KynpTuBupytomuecs B [llupakckom (cc. Any-
maBaH, VcaaksH, basunyp, [lanuk), TaBymckom (r.Jlunmxan) 1 Apyrux Map3ax ApMeHHH, KOTO-
pBIe MOTYT 00J1a1aTh NHCEKTUIMIHON aKTHBHOCTBIO 33 CUET COAEPKaHUs CHENU(PUIESCKUX COeIH-
HEHUH — BTOPUYHBIX MeTabonuToB [3]. PacTenus Obuin cobpans! ¢ Mas 1o uioHb 2021 B nepuon
L[BETCHUS.

W3 xaxkmoro pacTeHus: ObIIN ITOTYYEHbBI BOAHBIE SKCTPAKTHI ¥ CIIUPTOBBIE BBITSKKH (KOMII-
JICKCHBIE IKCTPAKThI), IPUTOTOBJICHHBIE COTTIAaCHO MoAX GULIMpoBaHHOMY 1poTokony A.C. AKOIsH
u coaBTopoB [1]. Kpome Toro, B ombITax MCHONIB30BaIH d(UpHBIE Macia BHIIICYKa3aHHBIX pacTe-
HUI{, KOTOPBIE BBIICITHIN METOJOM JKCTPaKIMU ¢ ucnoyb3oBanueM amnmnapara ARM ESSENCE B
naboparopun 6uotexnonoruu ['ocynusepcutera llupaxa. JInunaku 4-ro Bo3pacta KOJIOpaacKoro
JKyKa ObUTH cOOpaHBI B OKpeCTHOCTIX cen [laHuk, ApeBuK, AHymIaBaH, McaaksH, basanyp ¢ nroHs
mo utons 2021. [leiicTBHe KOMIUIEKCHBIX 3KCTPAKTOB Ha JMYMHOK OLIGHHBAIM B JIa0OPATOPHBIX
YCIIOBHSX, C UCTIOIb30BAHUEM METO/A TOTPYKEHHS JIMCTOBOH IIACTHHKH KOPMOBOTO PACTEHHUS B
UCIIBITYEMBIiT 9KCTPaKT [2] 1 OMoaHaIN3 C MCIOJIL30BaHUEM IIPONUTAHHOW TECTHPYEMBIMH 3(Hp-
HBIMH Macnamy GuiIbTpoBaJbHOM Oymaru (Moandukamus meroga B.M.You ¢ coaBropamu [11].
Hcnonp3oBamu crekiasHHbIe 60KCHI (00BEM 1,5 1) ¢ QHIbTpoBansHOM Oymaroil Ha JHe W HA HETO
BBIC)KMBAITM JINYMHOK. B KOHTpOJIE M Ka)KIOM OIBITE TECTHPOBAIM IO 15 JMYMHOK mocienHen
craguu pas3sutus. Jlucr xaprodens Opamum B KadecTBe KOPMOBOTO pacTeHHs. B KOHTpOMbHBIX
OIIBITaX MCHOJB30BAIN AUCTIILIIMPOBaHHYI0 Boxy (300 mit.) m 70% stmmoBsiit crmprt (2.5 mi.). B
OIIBITHBIX CEPHSX HCIOIb30BAIN BOAHYIO BEITSDKKY (300 Mi1.), 70% cUpPTOBYIO BBITSKKY (2.5 M)
u 3¢upHOe Macio (100 MKIT), TOTydEeHHBIE U3 KOKAOTO TECTUPYEMOTO PACTEHHS.

Uncno o6paboTOK KOPMOBOTO PACTEHHSI ONPEAEISUIN SKCIIEPUMEHTAIbHBIM IIyTeM IS
JIOCTHKEHUsI TONHOHM rubenu nmuuHoK. KoHIEeHTpauu KOMIOHEHTOB KOMIIJIEKCHBIX 9KCTPAKTOB,
MONYYEHHBIX W3 PACTCHUH, ONpPENeNsUIM SKCIEPUMEHTAIBHBEIM ITyTeM C Y4eToM JaHHBIX U.
CrenansH, I'. Kaparsn [4]. B utore uucino o6paboTok KOPMOBOI'O pacTe€HUs C IMYUHKAMU COCTa-
BWJIO IIECTh pa3, M0 OAHOW 00paboTKe B AeHb. UHCIO BBDKMBIIMX B KOHIIE BCeX 00pabOTOK JH-
YUHOK OIPEAEISUIN II0 YHCITY KYKOJOK W BBINIEIINX M3 HUX MMAaro XyKoB. YUeT pe3y/IbTaToB
(moncuer MEPTBBIX, “NIBAHBIX” W KHUBBIX JUYMHOK) MPOBOIMIN Yepe3 CYTKH IMOCie KaxIoi 00-
pabotku. [l n3ydeHnst aHTU(GUIAHTHON aKTHBHOCTH TECTHPYEMBIX KOMIUICKCHBIX KCTPAKTOB
MPOTHB JIMYUHOK HCMOJNIb30BaK Moaudukamnuo Mmerona [L.U. bo3osa ¢ coaBropamu [10]. Yuer
CHEICHHOI YacTH KOPMOBOTO JIUCTA IIPOBOAMIN Yepe3 24 4 — IMOMeIaIH JIUCT Ha Oenyio Oymary u
nepecHIMany cheneHuble yactTd (T %). B KOHTpPOIBHOM OmBITE TakKe YYHUTHIBAIN ChEIEHHYIO
4acTp Jicra kopMoBoro pacrenus (K %). Pacuer Antudunantaoro sapdekra (AD %) neiictBus
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9KCTPAKTOB Ha OCHOBE BBIIICYKAa3aHHBIX pacTeHHi mpoBoauiu mo dpopmyne (AD % = T/ K [10].
Pacuer 6uonorndeckoit 3G(HEKTHBHOCTH TECTUPYEMBIX KOMILIEKCHBIX SKCTPaKTOB B KOMIUIEKCE €
¥X 3(QUPHBIMA MacllaMd MPOBOJIIIK COTJIACHO (opMyJie, MpeaoKeHHoH D600oToM [5] ucmons-
3yeMOl 1t OleHKH 3()(GEKTHBHOCTH IEHCTBUS PA3IMYHBIX TOKCHYHBIX PEArcHTOB Ha JKYKOB
Bpeauteneii [8]. BD = (A — B) / A) x 100, rae: BD — 6uonormueckas sdpdexruBHOCTS (%), A —
YHCIIO HACEKOMBIX BpemUTeNel 10 00pabOTKH pacTeHHH TeCTUPYeMBIM IpernapaToM, B — gmcio
HAaCEKOMBIX BpEIMTENICH, dYepe3 OmpeAeicHHOe BpeMs mocie o0paboTku pacTeHumil. Bcee
11a00paTOpHBIE OINBITHBIE CEPUH IPOBOAWIN B TpeX IPOBOPHOCTSAX, pacdeThl MapaMeTpoB B
COOTBETCTBHUU C KaXIbIM OIIBITOM IIPOBOAWJIM B KaXXIOM OKCIIEPUMEHTE B OTACJIBHOCTU U
paccuuThIBaIM CpeAHUI MoKa3aTesb. PaccumThiBanu cienyromue napaMmerpsl — Mean — cpennee
apugmerndeckoe, STD — cranmaptHoe oTkioHeHHe, SE — crammapTHas ommOKa CpemHero.
Cpenusist TeMepaTypa BO BpeMsl IIPOBEIEHHUS TaOOpaTOPHBIX OMbBITOB — + 22°C.

Boumm  mpoBemeHBI TakKe IPEIBAPHUTEIBHBIC IIOJIEBBIE HCIBITAaHUS KOMILIEKCHBIX
9KCTPAKTOB B COBOKYIIHOCTH C HMX S(QHPHBIMH MacjaMH, MOJYyYeHHBIMH OT BBIIICYKa3aHHbBIX
pactenuii. I KaXkKI0TO ONMBITHOTO cIydast ObUT B3AT OAWMH P[] KyCTOB KapTodens (IJIHHOH 2 M,
IMIMPUHOH 1M.) M Ha TH KyCTHI IOJCAXHUBAIH 110 25 JMYHHOK KOJOPAJICKOro Kyka. Takke U B
cllydae ¢ KOHTpOJIeM. BOKpYr KaXZoro psja ONBITHBIX KapTO(QenbHBIX KycTOB OblIa clenaHa
OydepHast 30Ha, COCTOSIIAS W3 OYUIICHHOM OT PacTHTENbHOCTH MOYBEL OOpaboTka KyCTOB C
JMYMHKaMH TIPOBOJIMIIACE B YTPEHHHE Yachl OUH Pa3 B CYTKH, TAKUM 00pa3oM B TeUEHHE 6 JHEH.
Y4er nornbumx, “ObSHBIX” U “yapaBmIKX’ JTUYMHOK MPOBOIWIM K BEYEpPy TOTO e IHS, IMOcie
obpaboTky pactenuil. B mponecce 00paboTky pacTeHuil (METo/ ONPBICKMBAHMS), B ONBITHBIX Ce-
PpUAX HCIIOJIB30BAJIM KOMIUIEKCHBIE OKCTPAKTBI B CICAYIOIUX NPONOPLUAX — Ha 35. BO}]HOI>’I BBI-
TSOKKU 100aBIsuM 25 Mt cupToBoit BEITSKKE B 1000 MKII. 3QUpHOTO Macna 1mo KaKAoMy pac-
TeHnto. TecTHpOBaHUE IKCTPAKTOB B KOMIUIEKCE C MX d(PUPHBIMU MaciaMH B MOJEBBIX YCJIOBHSIX
OBLIO MIPOBEIEHO EANHOXIBI, B CBSI3H C TUM, CTATUCTUUECKUE PACUETHI HE TPOBOANIIN.

Pezynomamut u oocysycoenue. JlaboparopHeie ycsioBus. Pe3ynpraTsr TecTHpOBa-
HUSI KOMITIEKCHBIX 9KCTPAKTOB B COBOKYITHOCTH C 3(pMPHBIMH MacilaMH, MOJy9eHHBIMU
u3 A. absinthium, A. biebersteinii, O. basilicum npoTHB THYHHOK KOIOPAICKUX KYKOB B
mab0paTOPHBIX YCIOBHAX MOKa3aHBI B Tabmmmax 1-3 w Ha pucyHkax 1-2. Hawmmywmmit
Ouonorudeckuit 3G eKT BBISABICH Ui KOMIUIEKCHOTO JKCTPAKTa ¢ A(UPHBIM MAaCIIOM,
nonyuenssM u3 O. basilicum (44% sddexr mocne Bropoit o6padorku u 100% — mocie
IAATOI). DKCTpakT B KOMILUIEKCE ¢ A(HUPHBIM MacjoM, IOJIy4eHHBIM W3 pacteHust A.
Absinthium, moka3an Hu3kyro 3¢ dekTuBHOCTS Mocie BTopoit 06paboTku (16.6%), mocie
Tpex 00padoTok 3ddhekTuBHOCTE Bo3pocna a0 42 %, a mocine msaToi crana 74.1%. Ilpu
TECTUPOBAHUHM KOMILUIEKCHOTO IKCTPaKTa C 3(UPHBIM MAaclioM, MOJy4€eHHOTO U3 pacTe-
Hus A. biebersteinii Beicokas addexTuBHOCTE 58,6% BBIsBIICHA TOCIE TpeThel 00padoT-
KH, a mociie nsroi crana 65.1%. [loBTopHbIe 00pabOTKH JTUYUHOK KOJOPAICKOTO JKyKa U
KOPMOBOTO PACTECHUS 3HAYUTEIILHO HOBBIIAIOT 3 (EKTUBHOCTD JEHCTBHS TECTHPYEMBIX
SKCTPAKTOB B COBOKYITHOCTH C MX 3()UPHBIMH MaciamH. B 1ieoM, KOMIUIEKCHBIE KCT-
PaKTHI B COBOKYITHOCTH C MX 3(HMPHBIMH MAacllaMH, TTOJYYCHHBIM W3 TPEX BBILICYKa3aH-
HBIX pacTeHU, MoKa3aju BHICOKYIO 3(PQeKTHBHOCTH Mpu 00paboTKe KOPMOBBIX pac-
TEHUH ¢ IMYMHKaMHU KOJIOPAJICKOTO JKyKa Ha 6-ble CyTKH 00paboTku (Tadim. 1, puc. 1).

JInst BEISICHEHHS CTEelleHN oeqanus tnunHkamu L. decemlineata kopmooro pac-
TCHUA, 06pa6OTaHHOFO TECTUPYEMBIMHU KOMITNJICKCHBIMU PACTUTCIIbHBIMU OKCTpaKTaMH
COBMECTHO C WX 3(}HPHBIMH MaciaMu, ObII poBeaeH ATH(OUAAHTHBINA TeCT — MOAN(H-
kanus Meroaa bo3osa ¢ coaTopamu [10]. Mcxons u3 pe3ynbTaToB ATH(QHUIAHTHOTO TEC-
Ta OBLIO BBISBICHO, YTO JIUCThSI KOPMOBOTO PacTeHHs, 00pabOTaHHbIE KOMILJICKCHBIMU
HKCTPAKTaMH TECTUPYEMBIX 3-X BHJIOB PACTCHUH B COBOKYITHOCTH C MX 3(UPHBIM Mac-
JIOM, OKa3aJIMCh B Pa3JIMYHON CTENECHU IO BKYCY JIMUMHKAM KOJIOPAJCKOro yka (Talm.
2-3, puc. 2).

Ha puc. 2 u B Tabn. 2 nmoka3zaHa CTENeHb NOeNaHMs TUYMHKAMU JINCTOBOM IjIac-
TUHKH KOPMOBOTO PacTeHHs, 00pabOTaHHOTO Pa3IMYHBIMU KOMIIJIEKCHBIMH PacTHTEIb-
HBIMHM 9KCTpPaKTaMH ¢ MX 3QUPHBIMH MaciaMu. Yepe3 cyTku mociie o0paboTKu KOpMo-
BOT'O PACTEHUs, B MEHBIIEH CTEIIEHN ObLTH ChEEHBI INTACTUHKA KOPMOBOTO PAaCTEHHS B
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Taoamua 1. brnonornueckas OddexruBHOCTs (B3%) KOMIIEKCHBIX SKCTPAKTOB COBMECTHO
¢ ux aupHBIMH Maciamu, BeiieTeHHbIMU U3 A. biebersteinii, A. absinthium u O. Basilicum
HPOTHB JTMYHHOK KOJIOPAACKOr0 KyKa B TaDOPAaTOPHBIX YCIOBHIX

buonorunueckas Dddexrusrocts (b53%)
(Mean +SE)
1-p1e cyTkn 2-ble CyTKH 5-Tble CyTKH 6-ble cyTKH
rmocie mociie rmociie mocie
00paboTKH 00padoTKu 00paboTKH 00paboTKI
(24.1) (48_11) (120 V) (144_VI)
A. biebersteinii 22403 9.3+0.7 65.1+0.9 70+£0.9
A. absinthium 4.6+0.7 16.6+0.6 74.1+0.9 100+0.7
O. basilicum 31.6£1.8 Buj pacrenuii 66.6 £0.9 100+0.3
120 -
100 -
80 4
60 -
40
20
0 T T T ,
24 | 48 11 120_V 144_VI
—m— Ocimum basilicum —a— Achillea biebersteinii
Artemisia absinthium

Puc. 1. Onenka 6nonornueckoit adppexruBaoct (55%) sKCTpakTOB B KOMIIIEKCE € UX
3(UpHBIMH MacIaMu, BbIIEIEHHBIMU U3 3-X BUJIOB PACTEHUMH, B OTHOLLIEHUH JTUYHHOK
KOJIOPaJICKUX JKYKOB B TabopaTopHbIX ycioBusax. Ha ocu abcmmece (OX) mpencraBieHo
YHCII0 00pabOTOK JIMYNHOK KOMIUIEKCHBIMH AKCTPAKTAMH.

Ha ocu opnunar (OY) — mpoLeHT BBDKHUBIIHX 0COOEH.

JIBYX OIBITHBIX CEpHUAX: 0OpaOOTKH KOMIUICKCHBIMH JKCTPAKTaMH, MOJYYEHHBIMH OT
pactennit O. basilicum u A. absinthium smecte ¢ ux s3pupabIME Maciamu — 40% u 50%
COOTBETCTBEHHO. Yepe3 aBOE CYTOK MOBTOPHBIX OOpPabOTOK KOPMOBOTO PACTEHUS, B
MEHBIIICH CTereHn OBUTH MOBPEX/CHBI KOPMOBBIC PACTCHHS B JIBYX OMBITHBIX CEPHSX:
00pabOTKN KOMILIEKCHBIMH SKCTPAKTAMM, IIOJy4eHHBIMHU OT pacTenuii A. biebersteinii u
A. absinthium ¢ ux 3¢upasiME Maciamu — 10 % u 16.6 % COOTBETCTBEHHO.

Takum 00pa3oM, KOMIUIEKCHBIE IKCTPAKThI B COBOKYITHOCTH C 3(HPHBIM MaCIIOM,
nonydeHHbIM OoT pactenuid O. basilicum u A. absinthium u A. biebersteinii moxazanu
3HAYMTEBHBIN pene/uleHTHRIN 3 ekt Bo3aeicTBus Ha auunHOK L. decemlineata yxe
yepes 484. mocie NOBTOPHBIX 00paboToK (Tabi. 2, puc. 2).
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Jnst BBISICHEHHMs CTeleHn noeqanus tnunHkamu L. decemlineata kopmooro pac-
TCHUA, 06pa6OTaHHOFO TCCTUPYEMBIMU KOMIIJICKCHBIMH PACTHUTC/IbHBIMU OKCTPAKTAMU
COBMECTHO C MX 3(UPHBIMU MaciamH, ObUI pOBeneH ATH(GHIAHTHBIA TecT — MoAnuduU-
Kanus Mertona boszoBa c¢ coasropamu [10]. Hcxonst u3 pesynbTatoB ATH(UAaHTHOTO
TecTa OBUIO BBIABICHO, YTO JIUCTBS KOPMOBOTO pacTeHHs, 0OpaboTaHHBIE
KOMIIJIEKCHBIMH 3KCTPAaKTaMHU TECTHPYEMBIX 3-X BHJOB PAaCTCHHH B COBOKYITHOCTH C MX
9(UPHBIM MacIOM, OKa3aJIHUCh B PA3INYHOM CTENEHH 110 BKYCY JJMYMHKAM KOJOPaICKOTO
Kyka (Tadin. 2-3, puc. 2).

Ta6auua 2. Pesynbratel anTuduIaHTHOTO TecTa (% CheIeHHON YacTH JIMCTa KOPMOBOTO
pacTeHus JIMYNHKAMHU KOJOPAJCKHUX KYKOB) TIOCIIe 00paboTOK KOPMOBOTO PaCTCHUS
9KCTPAaKTaMH BBIZCICHHBIX U3 3-X BUJIOB PACTCHHH B KOMILIEKCE
¢ UX 3(UPHBIMHA MacllaMd B Ta0OPaTOPHBIX YCIOBHAX

HpOHeHT C”beI[eHHOﬁ YacCTH JINCTa KOPMOBOT'O paCTCHUSA
(Mean +SE)
24 4, 48 4. 96 4.
Kontpons 80 + 0.04 40+0.035 10+0.02
A. biebersteinii 66.7+0.02 10£0.06 6.7+0.03
A. absinthium 50.0+£0.08 16.6+0.03 1.3+£0.01
O. basilicum 40+0.07 26.7+0.09 0

Ta6auua 3. Pesynsrarer antudunantaoro tecta — AD (%)

CyTKH U 91CII0 00paboTOK O. basilicum A. biebersteinii | A. absinthium
24 | 0.5 0.84 0.63
48 11 0.67 0.25 0.43
96_IV 0 0.7 0.1

Ha puc. 2 u B Tabia. 2 moka3aHa CTENEHb MOCJAHMS JTHYMHKAMH JIMCTOBOM ILIac-
THHKH KOPMOBOTO PacTeHHsI, 00pabOTaHHOrO Pa3iHYHBIMH KOMIUICKCHBIMU PACTUTEIb-
HBIMH 3KCTPaKTaMH ¢ uX d3QupHBIMH Macinamu. Uepe3 cyTku mociie 06paboTKH KOpMO-
BOTO PACTEHHMS, B MEHBIIICH CTEEeHN ObLIH ChEICHBI TUIACTUHKA KOPMOBOTO PACTCHHS B
IBYX OINBITHBIX CEPHUSAX: 0OPaOOTKH KOMIUICKCHBIMH SKCTPAKTaMHU, MOJYICHHBIMH OT
pactenuii O. basilicum u A. absinthium emecte ¢ ux a3¢upubIME Macmamu — 40 % u 50 %
COOTBETCTBeHHO. Yepes3 OBOE CYTOK MOBTOPHBIX 0OPabOTOK KOPMOBOTO PACTCHUS, B
MEHBIIICH CTeNeHH ObUTH MOBPEXKICHBI KOPMOBBIC PACTCHHS B JBYX OIBITHBIX CEPHSAX:
00paboTKM KOMIUTEKCHBIMU 3KCTPAKTaMH, MOJTyIeHHBIMHU OT pacternii A. biebersteinii u
A. absinthium ¢ ux a¢upubiMu maciamu — 10 % u 16.6 % cOOTBETCTBEHHO.

Takum 006pa3oM, KOMIUIEKCHBIE IKCTPAKTHI B COBOKYITHOCTH C 9(UPHBIM MacioM,
monydeHHbIM 0T pactermii O. basilicum u A. absinthium u A. biebersteinii mokazamu
3HAYUTENBHBINA peneluleHTHbIH 3 hekT Bo3aeicTBus Ha nuunHok L. decemlineata yxe
gepe3 48 4 mocie MoBTOPHBIX 06paboTok (Tabir. 2, puc. 2).

[onesbie ycnoBus. Pe3ynabraTel TECTHPOBAHUS JKCTPAKTOB B COBOKYITHOCTH C
sdupHBIME Maciamu, ToaydeHHBIME H3 A. absinthium, A. biebersteinii, O. basilicum
MPOTHB JIMYHHOK KOJIOPAACKOTO XKYKa B TOJICBBIX YCIOBHSAX MOKa3aHbl Ha puc. 3. [pu
BO3JCHCTBIM Ha KOPMOBOE PACTEHHE C JUYNHKAMH KOMIUIEKCHBIMH 3KCTPAKTaAMH B CO-
BOKYITHOCTH € 3)UPHBIM MAacJoM, MOJYYCHHBIM U3 TPEX BBIIICYKa3aHHBIX PACTCHH, ObI-
JI0 BBISIBJICHO CIISYIOIIEe MOBEACHNE TMYMHOK — OCOOH MaJalli Ha 3eMITIO B ITbSIHOM BH-
e, MHOTJIa OCTaBaIlCh Ha CAMOM JIMCTE M YMHDAIH B TEYCHHE HECKOJIBKHX YacoB, a
HanboJiee aKTHBHBIC MBITATNCH YOSKATh HA COCCJIHUE PACTCHHUS WUITH B OY(QEepHYIO 30HY.

16



AM. ABETUCSH, A.®. TPUT'OPSH, 1.3. CTEINAHAH

100%

80%

60%

40%

20%

0%

L

N

24|

48_ll 96_IV

K

B Ocimum basilicum

O Achillea biehx

teinii O Artemisia absinthi

Puc. 2. I'paduueckoe npecraBieHre MPOIEHTa CheACHHON YaCTH JIMCTa KOPMOBOTO
pacTeHHs JIMYUHKAMHU KOJIOPAJICKOTO JKyKa MOciie 00paboToK KOPMOBOTO PACTEHHS
U JIMIUHOK TECTHPYEMBIMH KCTPAKTaAMH B KOMILIEKCE C UX d(DUPHBIMH MaCIIaMU

B 1a0OPaTOPHBIX YCIOBHUSIX.

HauGospmuii MopTanbHbiii 3Q(eKT ObLT BBISBICH MPH BO3JICHCTBUM HA JINYUHOK
KOMIUIEKCHBIMH 3KCTPAKTaMH B COBOKYITHOCTH C 3()UPHBIM MAacClOM, MOJYYCHHBIM U3
pactenust O. basilicum (uepe3 cyrku mocie o6pabotku — 16 %, uepes aBoe — 28 %).
KoMIuiekcHbIe AKCTPAaKThl B COBOKYITHOCTH € S(HPHBIM MaciioM, IOJy4eHHBIM H3 A.
Biebersteinii mokazamm xopommii MoOpTanbHBIA 3GQEKT uyepe3 IBOE CYTOK MOCie
o6pabotku (32 %), a u3 pacrenus A. absinthium — gepes tpoe (40 %).

241

48_lI 72_11

—e— Ocimum basilicum

—=— Artemisia absinthium K

—a=— Achillea biebersteinii

Puc. 3. I'paduueckoe npeacTaBieHe MOPTATLHOTO BO3ICHCTBHS (B %) TECTUPYEMBIX
IKCTPAKTOB B KOMILIEKCE € UX dQUPHBIMU MaciIaMH Ha JIHYUHOK
KOJIOPAJICKOT'0 )KYKa B ITOJIEBBIX yCIIOBHUSIX.

Takum 06pa3oM, B pe3ylbTare OLEHKA MHCEKTULHUIHBIX CBOMCTB 3KCTPAKTOB B
KOMIUIEKCE C MX D(QUPHBIMH MAcjaMH, BBIIEJIEHHBIMH U3 TpeX BUIOB pacreHuit (A.
absinthium, A. biebersteinii, O. basilicum), mpouspacrarommx U KyJIbTHBHPYEMBIX B Ap-
MEHHH, Ha JIMYUHOK 4-T0 BO3PACTa KOJIOPAJICKOI0 XKYKa B 1aDOPaTOPHBIX M MOJIEBBIX yC-
JIOBUSIX OBLIO BBISBIEHO, YTO BCE ITH SKCTPAKTHI MMEIOT HHCEKTHIUIHYIO aKTHBHOCTD U
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penesieHTHBIA 3¢dext (tabm. 2-3, puc. 1-2). Hamm sKcriepuMeHTH MOKa3aJld, YTO
HauOoJbIIMK OHOJIOrHYecKuil 3Q(PEKT OT KOMIUIEKCHBIX 3KCTPAKTOB IIPOSBIISETCS MPH
00paboTKe MU KOPMOBBIX PACTCHHIl C JIMYMHKAMHU — pa3 B JICHb B TeueHUe Henenu. Ha-
MU OBUIO BBISIBJIIEHO, YTO HaWOOJIbIIEH MOPTAIbHOW aKTUBHOCTBHIO 00J1a1al KOMILIEKC-
HbIe 9KCTpakThl, moay4ernsie u3 O.basilicum — 44 % mo cpasuenuro ¢ 9,3 % (Achillea
biebersteinii) u 16,6 % (A. absinthium) cooTBeTCTBEHHO, y:Ke Ha BTOPbIE CYTKH MOCIIE
00pabOTKH B OTBITHBIX YCIOBHUSX. B MOJEBBIX yCIOBUAX OBLIO BBIABICHO, YTO BBICOKHUIA
NPOLEHT MOTMOMMX JTMYMHOK KOJIOPAJCKOTO XKyKa B pe3yibTare 00pabOTKH pacTeHHMIt
KapTO(beJ'Iﬂ C JIMYMHKaMH, SKCTpaKTaMH B KOMIIJICKCE C UX 3(I)I/IpHI)IMI/I MacJjiaMH1 BBICOK B
cnydae ucnons3oBanus pacrenus O.basilicum yxe depes cytku mocne 06paboTKy, a Tak-
K€ M B TEUCHHE BCEX TPEX CYTOK 00pabOTKH. DKCTPAKThl B KOMIUIEKCE C UX d(DUPHBIMH
MaciaMH, BBIIENICHHBIME 13 pactenust A. biebersteinii — mokazamu mopransayto ¢ dek-
THUBHOCTH 4Yepe3 JBOE CYTOK mocie o0paboTku, a u3 pacteHus A. absinthium — wepes
Tpoe CYTOK Tmociie o0paboTku. Jlydiiee MoOpTambHOE BO3ACHCTBHME HAa JIMYMHOK L.
decemlineata mposiBUIOCH Ha YeTBEpTHIE CYTKH IOCIE TpeX 0OpabOTOK KOPMOBOTO
pacTCHU C TNYUHKaAMU B TOJIEBBIX YCIIOBUAX.

KommnekcHbie skcTpakThl, monyuernsie u3 O.basilicum u A. Biebersteinii, moryr
OBITh MTPETOKEHBI TS OHOIOTHIECKON OOPHOBI C TMINHKAME KOJOPAICKOTO KyKa B Ka-
YeCTBE allbTePHATHBBI TPAJAULHUOHHO HCIOJIB3YEMBbIM CHHTETHYECCKHM HHCEKTHIIUIHBIM
cpenctBaM. [IpeanaraeTcsi HCIOJIB30BaTh SKCTPAKT U3 Oa3minka (MOKa3aBUInil MOPTAb-
HBIH 3QdeKkT B TeueHne Tpex CyToK 0OpabOTKHM) COBMECTHO C €ro 3(HUPHBIM MacloM,
MyTEeM ONPBICKMBAHUS KYCTOB KapTO(hels ¢ JMYMHKaMH KOJIOPAACKOro JKyKa pa3 B JIeHb
(c yrpa no 12.00) B Teuenue 4-x -6-TH qHEH B 3aBHCUMOCTH OT CTCIICHH THOCTH JTAYH-
HOK. KpoMme Toro, ncxons M3 HAIIKMX OIBITOB, IIOMUMO OIIPBICKUBAHHS, MOYKHO/HYKHO
BBICAKMBATh 0a3WIMK MO MEPUMETPY OT y4acTKa ¢ KycTamMu Kaptodess M B MEXIy-
PSOBIX KYCTOB.

Bnazooapnocmu

Aemopul évipasicarom 01a2o00apHocms compyouuxy Mucmumyma 6omanuxu ume-
nu A. Taxmaooicsna HAH PA 0.6.n. U.I'. I'abpuensiny u compyonuxy [lupakckozo 2ocy-
dapcmeennozo ynusepcumema um. M. Hanbanosana, x.6.n. A.C. Xauampsany 3a KOHCYiib-
mayuy npu npogedenuu onvimos. Paboma evinonnena uwacmuuno 6 pamkax 6a3060il
Hayunou memol E-14.
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Unuwnlth gGunwyduquuh gbwntph gnwjhu pniuwywunceniup (dwypndhwnutn) fuhun wnpwwn
E: Wuwnbn hwjnuwpbpgtbp U 19 punnwuhgh wywwnywunn 29 wbuwy gpwihu pnyutp, npnughg 5-p
hhnpndhuwn Bu, 9-p* htindhwn, 10-p* hhgpnhGindhuin L 5-p hhgpndhuin inkuwyubp Gu:

Uwynpndhwnutiph  wnwpwsdywénientp  uwhdwlwthwyjwsd E [Gnuwihu gbwntphu  punpn)
ondtdlbpny L uwhwugutpny, huswtu bwl henGnnidubpny: GGwnh hhnpndhwniejwu gnighsp 0,03 E,
nnU £ nddwpwguncd £ onh npwyh guwhwwinndp dwypndhwnubph dhgngny:

WUnuwnleh qbinwduqui —dwlpndhintbn — hhnpndhunubn —hhnpndhuncpywl gnighs

Bopnas pactutensHOCTh (MakpoguThl) pek OacceifHa ArcreB mpencTaBieHa O4eHb CKYI-
HO. B pesynbpraTe mccienoBanuii oOHapyKeHO 29 BHIIOB BOJHBIX PACTCHUil, OTHOCAIIMXCS K 19
ceMeiCcTBaM, U3 KOTOPBIX 5 BHIOB — TUAPOGUTHL, 9 BHIO0B — renodutsl, 10 BHIOB — rurporenodu-
THI ¥ 5 BHIOB — THTPO(UTEL.

PacnipocTpaneHHOCTh MakpO(HUTOB OrpaHUYEHA XapaKTEPHBIMU JUIsl TOPHBIX PEK BOJOMA-
namu, OpicTpuHaMu u monoBoassiMu. Kosdduuuent runpodurHoctu pexu cocrasiser 0,03, gro
YCIIOKHSIET OLIEHKY KauecTBa BOJBI 10 MAaKpO(QUTaM.

bBacceiin pexu Aecmes — maxpogumul — eudpoghumsl — uHoexc 2uopopumuocmu

The aquatic vegetation (macrophyte) of the Aghstev river basin is very poor. 29 species of
aquatic plants belonging to 19 families were found here, of which 5 species are hydrophytes,
9 — helophytes, 10 — hygrohelophytes, and 5 — hygrophytes. The distribution of macrophytes is
limited by waterfalls, chutes and floods, typical of mountain rivers.

The hydrophytic index is equal to 0.03, which makes it difficult to assess water quality
through macrophytes.

Aghstev river basin — macrophytes — hydrophytes — hydrophytic index

Unuwinle gbuinp uyhgp £ wnlunud dwdpwyh |Gruwnpwihg, npp Yuwqujwé E Ypwpw-
ntphg, Unwpwnwihu Jtpgbjiubphg U wdwquwewntphg: Ununl wywqwuh  gbwntpp
punLwagnynid U pwnh, wjwgh W uppnUwwltph wwpniiwynwejwdp, pwnpap wuydwdp
U ptenieintultpny, wnpwag hnupny, hugwGu Lwle |[Gruwhu gGwnBphu punpn? onyGdut-
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3 BONEUSUL, 3.3, UNREL3UL, d.3. UUNSA3UL, 3.5. UGLRNL3UL, E.u. ANFYUUSUL, U3, IUUNR3UL

nny W uwhwupubpny: Ununlth gGunwywquup UGpwnwsd £ holwuh $nphunhy 2ngwitih
Uty [6]:

Qbwnp uyhgp £ wnund dwdpwyh (Enutphg: Uygpnid wiju thnpphy wnwy E, uw-
Jwju Yhpgwl pwnweh Udnn hnpnwluwiny nwneunwd £ gpwnwwn gbwn: Uuynd £ gbpw-
quugwuwbu duhwiphg W wuanlwentnhg [2]:

Whwwnwuph Uwywwwyp Ununle gbinph Jwypndhunwihb hwdwytbgniejntuutph
ncuncdUwuppnepinillbpt BU, Upwlg qupqugdwl  wnwludUwhwwnynieinilubpp, ww-
npwénudp, pwquwquwuniejntup W htwnpwynp Jwulwygnipiniup gGnwywquwuh onh npwyh
alwynpdwlp:

Ynep W dBpnn: IGnwagnunnientlubph hwdwp thnpéwudnpubpp yepgyt) 6U 6 nhunwytunt-
nhg: (U-1) Ununle gbwnnp Hhihpwl pwnwpehg wnwy gtwnh hnugl h JGn, (U-2) Unuinle gbunp Hhihpwl
pwnuwpehg hGwnn hnupl h Jun, (8-3) Q&wnhy gbnh unnphu hnuwug, (U-4) Ununle gGunp QGwnhy Junwyhu
Jhwuwintg htwnn, (U-5) Unuinle gbinp holuwl punwphg hGun hnugu h un, (3-6) Iwnwnédhu Yuwyp:
®npawldnipubpp yepgyt) B S5-wlqwdjw ypyuntejwdp, nuncdbwuhnyt) £ 90 thnpdwlunt): Ywwnwnyby
E Udnubph wnbuwywynpnd® puin Eyninghwywit fudptph (-hhnpnghwutn, 1-hGindhwutp, l-hhgpn-
hGindhwnutn, IV-hhgpndhwnltp): AGinh hhnpndhwneiniup hwquwnyytg £ ~.$. Udhphntuynih Ynnuhg
wnwewnywé pwliwalny he=(2A/B)-1 [5]: Npnpyt) E dwynpndhuinlbph tnbuwywihu Ywaqup, huswbu bwl
dwypndbhinutph  punhwunip W jnpwpwlgnp wnbuwyh - wpntynhy 6woéynypp: Qbkwntkph
dwynpndbhinwiht  hwdwytgnieiniuutnh  punhwupnue niubpp npnpGint hwdwp  hpwywuwgyt, E
UnpeuuBuh  gnighsh  hwpdwny  Ks=2n(AB)/nA+nB  [7]: 3Gunwgnwinienillbnu hpwywlwgb) Bu
«3wjwuwnwluh hjntuhuwghu - 2pgwllph hwnniy wwhwwuynn tnwpwéelbph b Ulwuw (6h wwquith
dwnibwih W hhnpnphnunUGph  YELuwpwaqUwquwunigjwl  neuncdUuwuhpnieniuy - pwquiht - Spwgnph
2nowilwyuspned:

Upnyniuplubpn W puliwupynid: Unuinle gbin (U-1) U-1 nhwnwybwnp Ununle gbuinh
JhUsle Yhihpwt pwnwel puywsd hwinjwdu E: Wuwnbn gbip hnunod £ wlnwnh Jheny,
wthbpp Swnwpww BU, puwhnnnud gbpppfunid BU UGS dwjnwptynpubpp W glupwnp:
Spnpndhinlbphg gpwugyty £ Jhwju Cladophora glomerata L. pGwudwu gphdninp, npp
2021@. wnwgwgptl £ 0,1-1% wpnEywnpy dwéynye: Uhwdbnd hwwndwénid wdnwlp
gbiphptuty E Persicaria hydropiper (3%) wbGuwyp, huy wpUwup' Juncus inflexus L.(3%)
hhgpnhGindhwn inGuwyp: Wuwlp 9ph eEpdwunpdwup bjwqb) £ Jhugl 35°C, L wunwlup
hwjnuwpGpywé pwgquwehy ntuwyubph yegEnwghwl wwpunytGy £ (wn. 1, 2):

Unuwnl gbun (U-2)

Yhunwytunp ginugnud E Yhhpwl pwnuwehg hbunn: Ywlwg pGlwudwu gphdninubnp
2021R.-hu gwplwll wnwpwgnty U 0,3 % wpntyunphy dSwéynyE, npu wdnwulu wéb| t
Uhugle 3%, huy wplwup Unphg Udwabp £ (1 %): Qpwlgyt) 6U Uwl Equisetum arvense,
Bidens tripartita, Persicaria hydropiper, Carex acuta inGuwyutnp: UwdntrUtphg
hwjnuwptnygt Bu Amblystegium tenax Hedw.Jenn, Hygrohypnum ochraceum Loeske wnb-
uwyubpp
Qtnply ginh uwnnphl hnuwlge (Q-3)

QbLwnhy gbwnp hnunwd £ QGnwneniuhgh W Swyniph dwpgtpnd, wjiu WUnunle gtunh wg
Junwlu E, Gpyupnipniup 58 YU £, wjwqwuh dwytptup® 581 yu: Uyhgp £ wnund UllwUh
lEnuwnprwih Pwywrewn quagwph hntuhuwpldnjwl wugtph wnpnuputnhg, 2450 JGwnp
pwnépnieintuhg, hnund £ hjncuhu-wipldnung [2]: Upugle QGwnhy gbinh uninphlu hnuwup
gbwh Yypw gnpénud Bu 3 3EY, W gbwnh enipp wwipptpwpwn Ujwgned £, nph wpnyncupnd
dwypndhuinubph hwdwn Unpdwy uncpuinpuiin sh dbwdnpynud: Wu nhnwytunnud wdnwup
hhnpndhunbnhg gpwlgyty £ Uhwju Cladophora glomerata pbiwudwlu 9phuninp, npu
wnwpwgnt, £ 1% wpnUunhy dwéynye, huy wplwll wiu Ujwqgby E Jhusle 0,2%:
Uthwutpad gnwnnt inbuwlutphg nndhbwuwnty £ Persicaria hydropiper htGindhwn inbuwynp:
2021p.-hu wthwutpéd gnnnt pnuyubphg gpwlgyt) Bu. Equisetum palustre L., Carex acuta
L., Mentha aquatic L., M. caucasica L., Scirpus silvaticus L., Glyceria fluitans R.Br., Juncus
articulates L., Catabrosa aquatic (L.) Beauv., Lythrum salicaria Blush, Myosotis palustris
(L) L., Veronica anagallis-aquatica L. (2) wbuwlutpp: UwdninUbphg gpwugyb) E
Marchantia polymorpha ntuwyp:
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Unynruwy 1. Unuwnnle, QGinhy W 3wnwpdhu gtwnbph spuwdhghlywywu gnigwuhpubpp

“hun. U-1 u-2 Q-3 u-4 u-5 3-6
qupnLu
TC 12 14 16 15.6 19 14
VU 0.9 1 0.6 0.8 0.9 0.7
pH 8.1 8.6 8.4 8.3 8.3
wdwn
T°C 21 19 22 21 25 19
VU 0.5 0.4 0.4 0.4 0.8 0.9
wnLu
TC 3,5 3.5 5.5 5.5 8.5 8
VU 0.3 0.6 0.5 0.9 1 1
pH 7.9 7.7 8 8.1 7.7 8.6

Unynruwy 2. Uwypndhinubph nwpwédywodnieniup Ununeh gbunnwdwaquuncd (2021.)

Cuwnwuhp | 8tn Skuwy E4 | U1 | U2 Q3| U4 | U5
Amblystegiaceae | Amblystegium | Amblystegium tenax I - - .
Hedw.Jenn
Amblystegiaceae | Cratoneuron Cratoneuron commutatum I
(Hedw.)G.Roth
Amblystegiaceae | Hygrohypnum | Hygrohypnum ochraceum | *
Loesk
Marchantiacea Marchantia Marchantia I N
polymorpha L.

Cladophoraceae | Cladophora Cladophora glomerata L. | * * *

Araceae Lemna Lemna minor L. | *

Asteraceae Bidens Bidens tripartita L. \Y * * *

Lythraceae Lythrum Lythrum salicaria L. 11 * * *

Boraginacea Myosotis Myosotis palustris (L.) L. \Y * *

Lamiaceae Mentha Mentha aquatica L. 1] * *

Lamiaceae Mentha M. caucasica Gand. [\ * * *

Plantaginaceae Veronica \(eronica anagallis-aquatica m - -

Juncaceae Juncus Juncus inflexus L. 11 * *

Juncaceae Juncus J. articulatus L. 1 * * *

Cyperaceae Eleocharis Eleocharis palustris (L.) I - -

Roem. Schult.

Cyperaceae Carex Carex acuta L. 11 * * * *

Cyperaceae Scirpus Scirpus radicans Schkuhr i * *

Cyperaceae Scirpus S. sylvaticus L. [\ * * *

Equisetacea Equisetum Equisetum palustre L. I} * * *

Equisetacea Equisetum E. arvense L. v *

Equisetacea Equisetum E. fluviatile L. 1 * *

Poaceae Catabrosa Catabrosa aquatica (L.) n - N N

Beauv.

Poaceae Glyceria Glyceria notata Chevall 1l * *
Ranunculace Ranunculus Ranunculus sceleratus L. i * *
Hydrodictyaceae | Hydrodictyon | Hydrodictyon reticulatum I - -

(Linnaeus) Bory

Ulvaceae Enteromorpha | Enteromorpha | . *

intestinalis (Linnaeus) Nees

Alismataceae Alisma Alisma plantago-aquatica L. 1] * *

Polygonaceae Persicaria Persicaria hydropiper (L.) m - - -

Delabe
Onagraceae Epilobium Epilobium hirsutum L. 11 *
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3 BONEUSUL, 3.3, UNREL3UL, d.3. UUNSA3UL, 3.5. UGLRNL3UL, E.u. ANFYUUSUL, U3, IUUNR3UL

Unuinle gtiinp QLinpyh fuwnlybintg htwnn (U-4)

Wu nhunwytwnnd hhnpndhwnutiphg nnuphuwlwnty £ Cladophora glomerata Yuwiliwg
snhuntnp, huy wihwdtpd gninnt pnyutiphg” Persicaria hydropiper nGuwyp: Ywnndnpw
wnwsewgnk] £ 0.1-10% wpnGyunhy swéynye: Atwnh wihtgphu gpwugyt) B Lemna minor
L. -h yncinwynwdutbip: Qpwugyti tu bwl Catabrosa aquatica, Bidens tripartite, Scirpus
sylvaticus inbuwyutnpp (wn. 3):

Unyniuwy 3. LUwuntpjwu gnigwlhpubpu pun Uinpsuutuh

U-1 u-2 q-3 u-4 u-5 3-6
U-1 0.5 0.3 0.3 0.5 0.3
u-2 0.2 0,1 0.4 0.5
Q-3 0.1 0.6 0.3
u-4 0.3 0.1
u-5 0.3
3-6

Unuwnlt gtn (U-5)

Ahunwybinu puinpdwé £ boliwl pwnwehg htunn® gbinh hnueny Jwn: 3wpytunnt
dwJdwuwywhwwnywénd gbnh wju hwindwénid nndpuwwnt) £ Cladophora glomerata L.
onhuntnp, npp, dwwwytbuwaél aqytiny, qbwnh wihbgpbphu wnwwgpt, £ 7-10%
wpnjtyunpy Swoéynye, wdnwup L wplwlp wju wwwnytby £ wGphdhinnuh gnpp 26pnny:
Uunwlp gpwugyty Gu Hydrodictyon reticulatum (L.) Bory L. Enteromorpha intestinalis (L.)
Nees wbGuwyutpp, npnup  gbpwnwund B YEUuwdhu  wnwppbpny  (hwnywwbu
wgnunwywu Jhwgnejntultp) hwpniun dhpwdwyp: Uthwdtpa gnunne pnyutiphg gpwugdby
Gu. Persicaria hydropiper (L.)Delabe, Alisma plantago-aquatica L., Bidens tripartite L.,
Catabrosa aquatica (L.) Beauv., Veronica anagallis-aquatica L.(wn. 3):
3wnwnpdéhl qbin (3-6)

Unuwnle gbwnh dwhu Junwyu £, uyhgp £ wnUnud 3wjwph [Gruwnpwih hwpwywihl
|wUghg, Gpluwpniggniup 10 YU E [2]: @Gnh wyu hwindwénid gphuncputp W hhnpndhun wyy
pnyubn ¢6U gpwugyt: UwdninUbphg pwgwhwjindb) GU gwpnwdwdnin. Marchantia
polymorpha L., Amblystegium tenax W Cratoneuron commutatum (Hedw.) G.Roth
wnGuwyutbpp: Wu  wbuwyubpp wwwb, G gbinph Jbp quuynn dwjnwptynpubpp:
Uwypndhuinubnu wnwpwgnti Gu 10-15% wpnjGyunhy swdynye:

Unuwnlh gbnwdwquuncd 202 Te.-hu ghwlgyt) Gu 19 punnwuhph wwwnywunn 29
wnbuwy, npnughg 5-p hhnpndhuwn B, 9-p' htindhn, 10-p* hhgpnhbindhuin W 5-p* hhgpndhin
wnGuwyutp U (wn.2):

Cun UjnptuubUuh Udwunipjwl gnpdwygh (wn. 3)' hwdtdwwnwpwn pwnap Udw-
unteintl £ wpdwlwagpytp Ununle gbinp® Yhhgwit pwnwpehg wnwyp W hGwnn nhunwyt-
wnbph, hUsgwbu Uwl Y%hihpwu L bolwl pwnwpelbphg hGunn nhunwytntph  Jhol,
Udwunipjwu pwpap gnpbwyhg £ gpwugyt) bwle QGwnhyh unnphu hnuwtph L Unuunle
gbwh' hplwl pwnwehg htwnn puywé nhunwytunh Jhele:

QUujwé puwn pH-h wndbeh, Unuinle L QGinhy gbntph onbpp wwnywunwd Bu
Nty hhduwihu W hhduwjhu nGwyghw nlubgnn entph nwupu (wn. 1), npp hhnpnphnuwn-
uGph U6 dwuh qupqwguwl hwdwp jwlwgniyu uwhdwu E, Jwuypndhwnbbph wdl no
nwpwénLdp fuhuin uwhdwuwthwy Gu:

Cuwnn hhnpndhinejwl gnpbwygh Unuinlth wjwqwuh hGnwgnundwé  gbnkpp
dwypndhwinubph nbuwuyntuhg s6U hwdwpdnd hhnpndhwnwhu gBwntn: I3pnpndhintejw
gnpbwyhgp hwywuwpyt) £ 0.03-h, npu b nddwpwgunid £ 9ph npwyh quwhwwnnidp
dwypndhwnbnh  dhgngnyd, pwuh np gph npwyh  thnthnpunigniltpht wytih - wpwa
wpawquupnid U hhnpndhwnutpp: 3pnpndhuin dwypndhwnubpnh inbGuwyubph

23



UIUSEY aEGSUYU2ULL UUUNrNDhSUSHL IUUWUESNFESUL RLUNFRUARMC

uwhdwlwthwy pwlwyp hwjwuwpwp wwjdwluwdnpytl £ Jh pwuh ywjdwulGpny.

- gbwnph nbhtdny' wjunbn weyw GrUuwhlu gbwnbphu punpny enytdubpny W
uwhwlputpny,

- htnGnnudutpny, npnUp uluynid BU qupUuwup' Jwjhup Gpypnpn W Gppnpn
nwuliopjwyutpnud, wywpunyned U hnehupl: Wuwbwihu nnnnnudubph pwpanpwlybunp
lhunwd £ ubwuintGupGp-hnyunbdptn wJuhultGppu [4]: Ununle gbin Bu jgynud hnupwgntn,
puwywywptph ynininweptn (belewu pwnwenid sywl yninenne yniGywnnp, Yenunwentph
Jwenduwil ujwl), opjlnliiphg uliinh duwgnpnutin, wnihkhiGuwht 226n, wwnytp, W
hwoéwfu gbwnp nnipu £ quihu hntuhg W nnnnnud withGpp [1]: 36nGnnudubph hhduwywu
wwwndwnutinhg £ Uwl gbnh wowthUjw jwugh unnwugep, npp Juwpwpnedubph pupwgend
uwhtGiny thwynwd £ gGwnh hniup: 36nGnnidubphg funtuwithGine Uwwwnwyny gtinph hntup
wwppGpwpwn Jwepynud £ dwun nGhuuhywind, hugp dwypndhuinubph uwhdwlwhwy
nwpwddwl ywwndwnutphg JGyu E:

aruvyuuntE3nru
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O MIPUMEHEHUWHU I'EPBUIAIOB HA IIOCEBAX CTOJIOBOM
CBEKJIbI

A.JL BAJIASIH, [A.T'. ATAPOHSIH|, C.M. CAPKMCSIH

Hayunblii yeHmp aHaiu3a u OYyeHKu puckog 8 cghepe 6e30nacHoCmu NUessblx NPoOYKmMos
sonasargsyan999@gmail.com

B ycnoBusx Illupaxckoil 0b61acTé Ha moceBax CTOJIOBOW CBEKJIbI HUCIBITAHBI T'epOUIMIbI
Jyan I'onx u 3ennex Cynep B 103ax, COOTBETCTBEHHO, 1,5 n 1 n/ra. O6a npenapara MposiBUIIH BbI-
COKYIO OMOJIOrHYecKyIo 3((QEKTHBHOCTb MPOTHB ONPEEICHHBIX IPYNII COPHIKOB U CHOCOOCTBO-
Baiu npubaBKaM ypoxas, KoTopas Obuta 6oJbiie B Bapuante ¢ Jyan [omgom.

OcraTo4Hble KOJIMYECTBAa repOMIMIOB B ypokae He oOHapyeHbl. He BBLIBICHO Tarke
CYHIECTBEHHBIX OTKJIOHEHHH OT KOHTPOJIA B COACPIKAHUAX OCHOBHBIX OMOXMMHUYECKHX ITOKa3aTe-
Jel B KOPHEIIOaX CTOIOBOM CBEKJIBL.

Tepbuyuovt — demoxcuxayusi — Cmo06as c8eKaa — OUOXUMUYECKIUe NOKA3Amenu

Shpwyh dwpgh wwdwultpnd ubnwuh dwyunbnh gwuepbpnud thnpéwnyyt GU Yncwg Gnpn
L 266y Untwtp htpphghnutp, hwdwwwunwuhiwUwpwn® 1,5 phw W 1 phw swhwpwlwyutpny:
Gnynt wwwnpwuwnniyu £ gnigwptint GU pwpép YELuwpwlwywl wpnjntbwydBunneeniu Unjwipunntph
npn2 fudpbph Uywwndwdp W Uywuwnt] ptpgh hwyGidwup, npu wybih En dnwwg Qninh tnwppGpwyncd:

V2Jwsd wwwnpwunniyubph Juwgnpnwiht pwbwyubn pbpenud s6U hwjunuwpGpdG: Updw-
wnwwinninutnnd hhduwywu Yebuwphdhwywl gnigwuppubph pwbwynieintbutph Ewywu 26nndutp
uwnnghghg s&U nhunyty:

36nphghnUtn — pnLlwqnpynid — ubnwuhp dwlyuntn — ELuwphdhwlwl gniguwlpplubn

Under Shirak region conditions on table beet’s sowing herbicides Dual Gold and Zellek
Super in 1,5 and 1 I/ha dosages have been tested. They showed high biological efficacy against
certain groups of weeds and increased the crop, which was more in the version with Dual Gold. No
residues of them in crop have been detected. It was not revealed essential deviation of contents of
main biochemical indices of root - crops from check.

Herbicides — detoxication — table beet — biochemical indices

VYcmosus Illupakckoir 00IacTH ¢ YSPHO3EMHOHN IMOYBOH ONArOmpUsATHBI, KaK JUIs
BBIPAIIMBAHUS CTOJIOBOM CBEKJIBI, TAK U POCTA COPHOM PACTUTEIBHOCTH, KOTOpast HAHO-
cuT OOIBINIOH yIepd KylIbType, 0COOCHHO B (pasze ee PO3ETKH.

HoBsie MeTO1bI U CpeACTBa 3alUTHI CEIbCKOXO3IUCTBEHHBIX PACTEHUN MOKa He
TONYYHITH ITUPOKOTO IIPUMEHEHHS, U XUMHUYCSCKHH METOJ OCTaeTcs Hanbojee BBITOJ-
HBIM.

ACCOPTHMEHT TepOMIUIOB PACIIUPSIETCA C KKIBIM TOJIOM, OTHH 3aMEHSIOTCS
npyrumu, 6onee 3QpPEeKTUBHBIMH, MCHEE CTAOMIBHBIMI, C MaJIBIMA HOPMaMH PAacXo0/a.
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O IPUMEHEHUWU TEPBULIAJIOB HA TIOCEBAX CTOJIOBOI CBEKJIBI

OnHako, ciexyeTr y4ecTb, 4TO OHH OOJNamaloT TOKCHYHOCTBIO, M MX OCTaTKH IO
HYDKENPHUBEJICHHBIM PUYHUHAM MOTYT COXPAHSATBHCS B CEIILCKOXO3SHCTBEHHBIX KYJbTY-
pax JUINTEeIbHOE BPEMs, BIUIOTH 40 cOOpa yposKasi, MPEACTABISIL, TEM CaMbIM, OTIACHOCTh
JUIS 3/10pOBBST HACETICHUSL.

B oObekTax OkpyXarmllel cpelpl OHHM pa3iaratoTcs (OTOXMMHYECKH, THAPO-
OnoHTaMu, TOYBeHHOW ¢uopoil M (hayHOH M0 MPOCTBIX HETOKCHYHBIX COEIMHEHHH.
['maBHYIO e poJib B 3TOM IpoIlecce UTParoT IMOYBEHHBIE MHUKPOOPTraHU3MBI U OpPTaHU-
Yyeckue BemiecTBa B nouse. [locienHne oKa3pIBalOT ABOSIKOE ACHCTBHE HA Pa3JIOKEHHE
repOunKIoB. B nmouBax ¢ 6osiee BHICOKUM COJIEp)KaHHEM I'yMyca MHOT'HE T'epOHLIUAbL Jie-
TOKCUIPYIOTCS. MEJUICHHEE, TaK KaK OHHU MEPEXOJAIT B TPYAHOJIOCTYIIHYIO Ui MUKPO-
opranusmoB dopmy [4].

C NOBBINICHUEM JI0 ONTUMAIBHBIX 3HAYEHUH TEMIIEPATyphl U BIAXXHOCTH MHUKPO-
OMOJIOTHYecKoe Pas3IoKEHUE YKa3aHHBIX MPENapaToB YCKOPSETCs, BCIICACTBHE aKTHBa-
[IUU JeSITENEHOCTH MUKPOOPTraHu3MoB [12].

Jons yqacTust MUKpOOHOJIOTHYECKOTO W XUMHYECKOTO MTPOLIECCOB B PA3TI0KEHUN
yKa3aHHBIX mHpenapatoB 3aBucut ¥ oT PH cpensr [11]. Kak Bugum, nyrtu tpancdop-
Malll1 WX B TIOYBE PA3INYHBI ¥ ONIPEACIAIOTCS PSIIOM (PaKTOPOB.

B cBsi3u C BBIIIEH3I0KEHHBIM, BO N30€XaHWE HAJIWYHMS TOKCHYHBIX BEIIECTB B
CENBCKOXO03SHCTBEHHON IPOAYKINH IIPH HUCTIOIB30BaHNHU FepOUIMIOB, HEOOXOANMO BeC-
TH KOHTPOJIb 33 COJIEPKAHMEM HX OCTATKOB B PACTHUTENBHBIX MPOIYKTaX B KOHKPETHBIX
arpoKIMMaTHYECKUX yCIOBHsX. [locnenHue BIUSIOT U Ha 3P PEKTHBHOCTh TepOUIIUIOB.
Tax, B onbiTax ["apmamosa u ap. [3] u Typycosa ¢ cotp. [10] mpu 3acynIIMBBEIX yCII0-
BUSIX B Haudayie BereTaluu d(QQEKTUBHOCTH MOYBEHHBIX I'e€pOUIMIOB CHIDKAIACh, YTO
MIPUBOJIMIIO K YTHETEHHIO KyJIbTYPHBIX PACTEHUH U B JadbHEHIIEM CKa3al0Ch Ha X ypO-
XKaWHOCTH. A TIPU JOCTaTOYHOM YBJI&KHEHUH IIOUBBI OHHM CIIOCOOCTBOBAJIHM €€ yBeJHue-
HUIO.

Ha s¢ddexTuBHOCTD 3amUTHl KYJIbTYPHBIX PACTEHHH BIMSET TakKe BHIOOD ajek-
BaTHOTO TIperapara, HOPMBI €ro Pacxoia, YCTaHaBINBAEMOH Ui KaXKAOTO KOHKPETHOTO
IOJISl B 3aBUCHMOCTH OT (PUTOCAHUTApHON 00CTaHOBKH [1].

B pabote Menbliacga u 1ip. [6] IPUBOIUTCS OPOT BPEIAOHOCHOCTH COPHSKOB JIJIs
CBEKIJIBI, cCOCTaBJIsTIomui 7-11 /Mm%, Ha HalieM ombITHOM TOJIe UX HACUUTHIBAIIOCH HEC-
KOJIBKO JIECSITKOB, YTO BBI3BAJIO HEOOXOANMOCTh NPUMEHEHHSI XUMUIECKOH IPOIIOKH. B
CBS3M C ATHM Ilepesl HamH Obla MMOCTaBlIeHa 3ajada u3ydeHus 3¢dekTuBHOCTH TepOu-
munoB Jyan Tomp u 3emnek Cymep, a Takke UX BIMSHUS HAa Ka4eCTBO U KOJIMYECTBO
ypo’kasi CTOJIOBOM CBeKJIBI B ycnoBusax Illupakckoit obmactu.

Mamepuan u memoouxa. JIpynernue onbITsl (2020-2021 rr.) OblIM MOCTaBJIEHBI Ha TOJIE
CTOJIOBOH CBEKIBI copTa bopno-237 B obumae AxypsiH IlInpakckoif obmactu B 3-X MOBTOPHOCTSIX
(KaKast IIOWABIo 110 50 MP).

Hyan T'onnom [KoHLEHTpAT 3MyJbCUH (K.3.), AEHCTBYIOIIEE BEIIECTBO (J.B.) — METOXJIOP,
960 1/1] B mo3e 1,5 n/ra ObLIa OMPBICHYTAa BECHON ITOBEPXHOCTH IOYBEHI IIOCIIE CEBa JIO BCXOTOB
KyJIbTYpBI.

3emrex Cymepom (K.3., I.B. — Tanokcudor — p — metui, 104 r/m) B 1o3e 1 j1/ra onpeICHYTHI
IIOCEBBI CBEKJIBI IIOCIIE €€ IIPOpaCcTaHusl P BEICOTE COPHSIKOB 10-15 cm.

Pacxon paboueit xuakoctu cocraBui mo 5005/ra.

YdeTsl COPHSIKOB 0 U IOCTE ONMPHICKUBAHUS IIPOBOIIINCE 10 OOIIENPHHATON B TrepOoIIo-
ruu Meroauke [7].

IIpoObI KOPHEIIONOB CTOJIOBOW CBEKJIBI AJIS aHAJIHM30B OBUIM B3ATHI IEpeA cOOpPOM ypo-
»ast. Ocrarounsle koianuectsa Jyan ['onna onpenensuiuck o merony KpacHsix u ap. [5], 3ennex
Cynepa — no merony Kanuanna u np. [8].

Conepxanne ButamuHa C onpenemnsiocs mo merony Myppu [9], caxapos — beptpana [9],
CyX0€ BEIIECTBO — BECOBBIM METOJIOM, O0IIeH KHCIOTHOCTH — TUTPOBAHHEM IO SIOJIOYHON KHCIIOTE
[9].

CraTHcTHYECKYI0 00paboTKY MOJIYYCHHBIX Pe3yNbTaToB nMpoBoanu o bepcreitny [2].

26



AJL BAJIASIH, |A.T. ATAPOHSIH|, C.M. CAPKHUCSH

Pezynomamut u oocysycoenue. YUeTbl COPHSIKOB NEpe]] ONPBICKUBAHUEM Iperna-
paTtaMu IoKa3alli, YTO Ha OIBITHOM II0JIe IPE00IaiatoT ABYJOJIBHbIE COPHAKH, IPeICTa-
BUTCJISIMA KOTOPBIX W3 MAJIOJIETHUX OTMEYCHBI, B OCHOBHOM, IIMPHLA, peIbKa IHKasi,
MacTyIIbs CYMKa, U3 MHOTOJIETHHX — OCOT I0JIeBOM, ropuak. 13 0JTHOI0JIbHBIX MaJIoJIeT-
HHUX — OBCIOT  MATJIMK OJTHOJICTHHH, 3a()MKCUPOBAHBI TAKXKE FOPEL, POCO KypuHOe, U3
MHOTOJIETHUX — KOCTEP OE30CThIH, MJICBEI, MOJICBHIIA.

Hyan T'ong mposBUI BBICOKYIO OHOIIOTHYECKYIO 3(PPEKTHBHOCTH MPOTHB OJIHO-
JIETHUX OJIHOJIOJIBHBIX U JBYIOJBHBIX COPHSKOB. M3 Tabia. 1 BUAHO, 4TO B €T0 BapuaHTe
00111asi YUCIICHHOCTh MaJIOJIETHUX COPHSKOB, BKITFOUAIOIIMX TPYIIIbI OJHOJETHUX U JIBY-
JIETHHX, COKpaThunack co 110 wrr/m? 10 22 mr/m? (sa 80%). 3emiex Cynep 6511 3¢ exk-
TUBEH MPOTHUB OJTHOJOJIBHBIX OJHOJIETHUX U MHOTOJIETHHX, CyMMapHasi YHUCIEHHOCTh X
camsmack ¢ 44 mr/m® 1o 7 mrr/m? (ma 84%), x HeMy He ObUIH YyBCTBHUTEIIBHBI JIBYI0IIb-
HBIE COPHSIKH.

Ta6auua 1. YucneHHOCTh OHOAOJIBHBIX U JBYIOJIBHBIX COPHSIKOB Ha MOJIE CTOJIOBOW CBEKJIBI
10 ¥ TTOCTIe IPUMEHEHHUS TepONLIUI0B (mrt/M?, B cKOGKAX — ee CHIKeHHe B %)

BapuaHTs OIHO/IOJIbHBIE COPHSIKH JIBy1OJIbHBIE COPHSIKH
OIBITA MaJioJeTHUE MHOTOJIETHHE MaJioJeTHUE MHOTOJIETHHE
Konrpoins 29+2,2 8+0,4 81+2,4 10+0,5
Jyan Tonx 6+0,7 (78+1) 740,4 (12+0,4) 16+1,5 (80+1) 8+0,4 (20+0,7)
KonTpons 32+2,1 12+1,2 87+2,7 8+0,5
3emnek Cynep | 5+0,7 (85+1,5) 2+0,4 (79+1) 90+3,2 (-3+0,06) | 940,5 (-12+0,04)

B teuenue BCTreTalvn 110/

BJIMSITHUCM BbIINICYKAa3aHHBIX Q)aKTOpOB npoucxoauja

JETOKCHKAITUS TPEnapaTroB U K Mepuoay cOopa yporkas OCTaTOYHBIX KOJMYECTB MX B
KOPHEIUTIOaX CTOJIOBOW CBEKJIBI HE 00HAPYKCHO.

ITockombKy repOUITUAB MPOHUKAIOT U B 3allIUIIIaeMble paCTEHHS, TJ€ B CHUIIY CBO-
el OMOJIOTHYECKOW aKTUBHOCTH, MOTYT BEI3BIBATH M3MEHEHIS B OOMEHE BEIIECTB, TO Ba-
’)KEH KOHTPOJIb HE TOJBKO 3a COJIEPKAHUEM MX OCTATKOB B CEJIbCKOXO3SMCTBEHHON MpO-
OYKIWW, HO W BIIMSHUEM Ha OCHOBHBIE OMOXHMHYECKHE ITOKA3aTeNN MMOTydaeMoTo ypo-
Kas.

Ta6umuua 2. Bnusiaue repOUIIIoB Ha OCHOBHBIE OMOXMMUYECKHE TOKAa3aTeNn
CTOJIOBOM CBEKJIbI

Cyxoe Caxapa, % Ob6uias
Bapuantst Buramun C,
BELIECTBO, KHUCIIOTHOCTb,
OIBITa Mr % MOHOCaXapHIbl caxaposa
% %
Kourpons 15,2 +0,07 32+0,45 0,5 +0,005 7,3 £0,03 0,3 £0,005
Iyan Tong 14,8 +0,06 32+0,4 0,47 £0,004 7,0 +0,04 0,3 +£0,004
3emtex Cynep 15,0 £0,06 330,46 0,46 +0,004 6,8 £0,03 0,3 £0,004

Cratrctudeckas 00paboTKa pe3ybTaTOB OHOXMMHYCCKHX aHAIHU30B, IPUBEICH-
HBIX B Ta0JI. 2, TOKa3aja, 9YTO pa3HUIIBI MEXIY KOHTpoJeM U BapuanToM ¢ yan [omgom
B cojJiepxaHusax cyxoro Bemectna (Ha 0,4%), monocaxapuaoB (Ha 0,03%), caxapo3sl (Ha
0,3%), a B Bapuante c 3emiek CynepoM — B copepkaHusIX MoHocaxapuaos (Ha 0,04%) u
caxapo3sl (Ha 0,5%) — DOCTOBEpHBI, MOCKONBKY PAaCCUNTAHHBIC HaMH ((paKTHYECKHE)
3HaueHus t — kputepus CThIOJEHTAa, COCTAaBJISAIONINE, COOTBETCTBEHHO, 3,586; 3,330;
4,931; 5,081 u 9,998, npeBrimarot 3Ha4eHUE t — KpuTepus TadmuaHOoTO (10 bepcreiiny),
pasuoro 3,182 (mipu Py g5 1 N=3).
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Yka3aHHBIE OTKJIOHEHHUS! OT KOHTPOJISI B COZEP)KaHUSAX OCHOBHBIX OMOXMMHYEC-
KHX ITOKa3aTeJer OKa3alluCh HE CTOJb CYHIECTBEHHBIMH, 4TOOBI MOBJIHATH Ha opraHo-
JIEITHYECKHE CBOUCTBA MPOIYKLHH.

CHIDKEHHE 3aCOPEHHOCTH MOJIsl C IOMOIIBI0 XUMUYECKOH HPOIIOJIKU CIIOCOOCTBO-
BaJIo pruOaBKaM yposkas: B Bapuante ¢ Jyar ['onmom — Ha 59 m/ra, ¢ 3emex Cymepom —
Ha 46 1/ra.

Vcxons U3 NOTy4YEeHHBIX JaHHBIX, MOXEM 3aKIIIOUUTh, 4To B ycnoBusax Llmpakc-
KO 001acTH B yKka3aHHBIX n03ax Jyan ['ong s dexTuBeH NpOTHB MaNOJIETHUX COPHS-
KOB, KaK OJHOJOJIbHBIX, TaK U ABYIOJIbHBIX, a 3emiex Cynep — IMPOTUB MAJIOJIETHUX U
MHOTOJIETHUX OJHOAOJBHBIX. O0a mpernapara He 3arpsi3HAI0T ypokal, He yXyIIAlT ero
Ka4yecTBO M CIOCOOCTBYIOT ero mnpubaBkam, mpuueM Jlyamn [onm B OoJbiicit cTemeHw,
gem 3erutek Cyrmep.

JUTEPATYPA

1. Apmoxun K.C., Henamosa I1.K. Copuble pacTteHuss u Mepbl O0prObI ¢ HUMHU. PocToB-Ha-

Iony. W3a. Foundation, crp. 466, 2016.

bepcmeiin A. CipaBoYHUK cTaTHCTHYECKUX penieHuil. M., Ctatucruka, ctp. 162, 1968.

3. Tapmawos B.M., Kopuunos U.M., Hyscnaa H.A., I'aspunosa C.A., becnanos A.B., 'osopos
B.H. 3acopeHHOCTh TMOCEBOB Tropoxa B 3aBUCHMOCTH OT CIOCOOOB OOpabOTKH TIOYBHI,
BHECCHHSI MHHEPAIbHBIX yOOOpeHUi W repOumunoB. 3ammra U kapanTuH pacteHuii. N 10,
cTp. 22-24, 2015.

4. 3umenrxo T.I., Camconosa A.C., Mucnux A.I'. MukpoOHbIe 11eHO3bI TOP(SIHBIX MOYB U HX
¢ynkmonnposanne. Munck. Hayka u rexnuka. crp. 111, 1983.

5. Kaucenko M.A, Kamununa A.A., Hosuxosea K.®., Xoxonxoea I'.A. Meronpl omnpenencHus
MHKPOKOJIHYECTB MECTHIHOB B MPOAYKTaX IMUTaHUs, KOpMax M BHelHe# cpene. M., Konoc.
I, ctp. 313-315, 1992.

6. Menvyaes U.I'., Dcedynnaes C.T., Jlowununa A.D. Biusiaue TeXHOIOTHI 00paOOTKH TOYBHI U
repOHII0B Ha 3aCOPEHHOCTh M MPOXYKTHBHOCT CEJIbCKOXO3IHCTBEHHBIX KYNIBTYp. 3aIlUTa
u kapaHTHH pacrenuii. N 3, ctp. 12-16, 20109.

7. Meroaudeckne yka3aHHUs MO TOJIEBOMY HCHBITAHHIO T€POUIMIOB B PAaCTEHUEBOJACTBE. M.,
cTp. 46, 1981.

8. OmpeneneHne OCTaTOYHBIX KOJIUYECTB MECTHILHIOB B IHIIEBBIX MPOIYKTaX, CEbCKOXO3sii-
CTBEHHOM CBHIpb€ U 00BEKTaxX OKpyxarouiel cpensl. COOpHIUK METOAWYECKUX yKa3aHuil. M.,
@enepanbHBI HEHTpP TUTHEHH! U SnHaeMuonornu Pociorpednanzopa. crp. 17- 42, 2009.

9. IInewrxos b.1I1. TlpakTukym o 6uoxumuu pacrenuii. M., Konoc. crp. 255, 1985.

10. Typycoe B.U., I'apmawos B.M., Hyscnaa H.A., Kopnunos U.M. Vcions30Banue repOHUIIIOB
MpH BO3/ICNIBIBAHKUH TIOICOTHEYHMKA. 3aliTa 1 KapauTHH pacteruid. N 9, ctp. 43-44, 2018.

11. Khan S. Pesticides in soil environment. Amsterdam: Elsevier, North-Holland, p. 240, 1980.

12. Kurle K., Walker A. Interaction between Herbicides and the Soil. London - New York: Acad.
Press. p. 83, 1980.

N

ITlocmynuna 23.08.2022

28



Lwjwunwih Qhunniepnibbtph Uqquyhl Uywnbdhw Cwjwunmwbh YEhuwpwlwlwb <wlhnbu
HauuoHanbHan Akasemus Hayk ApmeHuu BuoAaoruueckul XypHaAa ApMeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

e Onnpdwnuwnuwlyul b inbuwlpl hnndwolbn < Ixcnepumenmanvhsvle u meopemuyeckue Cmampus
*Experimental and theoretical articlese

Swjwuwnwuh YEuuwp. hwunbu, 4 (74), 2021

DOI1:10.54503/0366-5119-2022.74.4-29

3IN1h USUYUUL SUreGr GauLUYLGNh G4
INMUAUNGLUYPLEGMh U2968NHR3NILE USLULUSUL SNPELh
aucnuahuusuniunt@E3UL 64 ~GMrLHL YUNNISYUDLUS L
surererh Jdru

U.u. WUrubuuaun

Swywunwlh wqquiht wgnwpuwihl hwdwyuwpwl
karen.gharakhanyan97@gmail.com

Innduénud Uepyuwjwgywé BU hnnh dwydwlu wnwppbp Gnwlwyutnh, hwupwhlu wwnwp-
wnwujnietph W YGuuwhnwdniuh hwdwndte swihwpwlwyutnh W npwug $nuh ypw pGunnuhwnh
Uhpwndwu dwdytwnubph wanbgnipjudp  wlwlwgwl gnptuh  ddGnwnhdwgyniuniejwl, wibh,
qupquguwu b ptnpeh Ywenigwdpwihl wnwpptph Upwé thnthnfuneinilubnh Jepwpbpuy Yuw-
nwnywéd neuncdUwuhpnienltlubph wpnyniupUbpp: YUnwnwjeh Jwnpgh Swuwnwl hwdwjuph wlgnnh
Gpypwagnpénipjwl wwjdwuuGpnud Yuwwnwpywd hGnwgnunee niuubpnd wwpgdb) £, np ullwhnnt-
npned wpbwlwgwl gnpBuh awynieiniup, hnnh duydwl thnpéwnyywé bpte Gnwlwyubphg (wudwn,
dhwju thtupbgnd® 10-12 ud, funpp Jwp' 22-25 ud) wpnyntbwytunp Jhwju hnnh uywjwnwydwdp
thuptgnudu £, huy wwpwpunwgdwl nbhuuninghwutphg jwywagniup ywd hwupwiht wwpwpuw-
Unebph  NeoPsoKso, Ywd YGUuwhnidniuh 3.5 w/hw hwdwpdte swihw-pwlwyusph $nuh Ypw
pEunnuhwnh 3 whw sgwihwpwlwyh wuwu Yhpwenedu E, npnug nbwencd pwpapwlnwd £ pnyutbph
ddGnwnhdwgyncunieinitup, wnwewunwd £ pwpbiwy Jhpwdwyn wpUwlw-gwuh Unpdw) wéh ni
qungwguwu hwdwn, W wpnntbpnud unwgynud £ 51.3-54.9 g/hw hwwnhyh W 98-102 g/hw énnwnh
pting:

3nnh wldwl Enwlwlyubn — hwiupwihl wwnwpunwlnietn — YELUuwhnidniu — pGunnupun —
Yhpwndwl dwdyEinlbn — dutnwnhdwgyniuntynil

B crarbe npencraBieHsl pe3ysbTaThl UCCIEA0BAaHUN 3UMOCTOMKOCTH, pOCTa, Pa3BUTHUA U
N3MEHEHUs CTPYKTYPHBIX JJIEMEHTOB yposkas IIOJ BIIMSHHEM Pa3IMYHBIX CIOCO00B 00paboTKH
IOYBBI, SKBUBAJICHTHBIX KOJMYECTB MUHEPAIBHbBIX YI0OpEHUH 1 OHOrymyca M CPOKOB BHECCHHS
Ha uX (QoHe GeHTOHMTa. VccinenoBaHUsAMH, IPOBENECHHBIMH B YCJIOBUSX 0arapHOTO 3eMIICIENHS B
obmae donTan Koraifkckoro map3a, yCTaHOBIEHO, YTO MPH BO3JCIBIBAHUM O3WMOM ITIIIEHHIIBI
Ha YepHO3eMax M3 TPeX HCIBITaHHBIX CIOCO00B 00pabOTKM MOUBH (HyneBass oOpaboTKa, TOIBKO
peixierne 10-12 cm, rirybokas Bemamka 22-25 cM), HanOonee 3(GEKTHBHO TONBKO PHIXJICHHE C
JIUCKOBaHHMEM TIOUBBI, a Iy4lllell TEXHOJIOTuel OJKOPMKH ABJISETCS OCEHHEE BHECEHHE OCHTOHUTA
— 3 1/ra Ha doHe MHUHEpaNbHBIX ynoOpeHuit NgoPeoKey nimm Ouorymyca B mepecuere Ha 3,5 T/ra,
IIpU KOTOPOM B CJIydasX IIOBBIIICHHS 3MMOCTOMKOCTH PACTeHHH, CO3JAIOTCS YIydIICHHBIE
YCIIOBHS JUIsl HOPMAJIbHOTO POCTA M Pa3BUTHS O3UMBIX KyJbTYp, B pe3ylbTaTe MOMydaeTcst ypoxail
3epHa 51,3-54,9 n/ra u conomsr 98-102 m/ra.

Cnocobvl 06pabomku nOYbl — MUHEPATbHBIE YO0OPEHUs — OUO2YMYC — OEHMOHUM — CPOKU
BHeCeHUs, — 3UMOCIOUKOCHIb
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Y W aUrUUL3UL

The article presents the results of the studies on the winter resistance, growth,
development, and changes in the structural elements of the crop under the influence of different
methods of soil cultivation, equivalent amounts of mineral fertilizers, and biohumus and bentonite
application dates against their background. The research conducted in the conditions of waterless
agriculture in the Fantan community of the Kotayk region revealed that the cultivation of winter
wheat in black soils, out of the three tested methods of soil cultivation (no-till, only loosening: 10-
12 cm, deep plowing: 22-25 cm), only loosening with soil discing is the most effective, and the
best fertilizing technology is the autumn application of bentonite 3 t/ha on the background of
mineral fertilizers N60P60K60 or biohumus equivalent to 3.5 t/ha, in which cases the winter
resistance of plants increases, an improved environment for the normal growth and development of
autumn crops is created and as a result 51.3 - 54.9 c/ha of grain and 98-102 c/ha of straw yield.

Soil cultivation methods — mineral fertilizers — biohumus — bentonite —
application dates — winter resistance

Ugqwplwysnigjwl  Ytluwwwhnydwl  Ywplnpwagnyt - bwpiwwwidwup  ww-
pElwdptppUENh wnywnLeintu £ Whwphnd hhyUwywl wwptUwdptpputnh hhuep'
gnptup, hp ullnwpwpnigjwdp L ogunwgnpduwl pwquwgquunipjwdp qpunbgunid E
nLpnyUu nkn:

Pwquwphy hGnhuwyutn [1, 2, 4, 5, 14] hpGug wphuwwmwluputnnd Upnd BU, nn
wplwlwgwl gnpBuh, hugwbu Lwl wy hwgwhwwnhywihu Wwywpnyubph pGpelu nL npwyp
Jedwwbu wwjdwuwynpywéd U wpunweht  Jhpwdwiph  wwjdwllGpny W pnyubph
YELuwpwlwywl wnwldUwhwwnynieintliubpny: Cunn wyn hbnhlwyutph® wplwlwgwu
gnpEuh wéh nL qupgwgdwu W ddtntint hwdwp Upw ytpgpwé ulunwwnwnpbph pwuwyh
Jpw JGéwwbu wagnnd U Jhowdwipp, unpuwihu - wnwUdUwhwwnynigyntuubpp W
hwwnywwbu hwlpwjhu ulunweniejwu  wwjdwlubplu nu ulunwwwppGph wGuwyu no
pwlwyp [8, 9, 12]:

Wplwlwgwu gnptuh addGnwnhdwgyntunieintl nuncdUwuhpbine dwdwuwy ng
Jdhwji wGwp E wpéwuwgnt), unpnph YELUwpwlUwywl wrwldlUwhwwnyngnctlubpu nu
hdwlw| $hghninghwywlu gnpépupwgltnp, wjlle wbwnp £ wwpgbp wju wpnynilwyGun
Uhgngwnnidutpp, npnup Uwwuwnnud BU - pngutph’ ddGnwnhdwgyniuniejwl pwpénpwg-
dwup:

U. Uhuwywuh [16] thnpdbpny wwpaqytp E, np wplwuwgwuutph adGnwnh-
dwgyniunigjwt W Gpupunwnhdwgyniunipjut ypw pnudbnpuywl ywpuwnuwujniptnh
hGwn JhwuhU wuthnfuwphubh ntp £ Yuwnwnpnd bwle yuwihnedwywlp: 36nhuwyp wwngby
E, np Ywihnwdp ng Jhwyu pwpépwgunud £ pegwhjniph funniginiup, wylle wynmhywguncd
pniubph $EpULLN uhUebqbint Ywpnnnieintuutnp:

Uhlunyu dwdwuwy wwpayty £, np $nupnpwyuwl b Yuwihnidwlywl wwpwp-
wnwujnietph htn wgnunuwywl wwpwnuwyniebnh gwédp W dhghu swithwpwlwyutpp (Nso.
60 Ug/hw) pwgwuwlwl wagnbgnipnit s6U  nluBund  wplwlwgwulbph  &UG-
nwnhdwgynituntgjwt dpw [8, 10, 13], huy wgnunh pwpép swhwpwbwyubnp (Neo-120
Yo/hw) pwgwuwywu U wagnnid [18]: Lpywéd htnhuwyutph Ywnpédhpny wgnunh gwén W
UhghU swihwpwuwyubph pwgwuwywu wgnbgnipntup dndwgunwd EU $nudbnpuyw
Juihnudwywl - wwpwpunwUuineetpp, huy  pwpép  swihwpwlwyubnh  wgnbgniejwdp
pnyutph puntbUuhy wéedwu W $hghninghwywl wpngbuutph pwpép wynhynipyniup
dnudnpwywu b jwihndwywu wywpwpuwuneebpu winswh (68U jupnnwunwd JGnut:
Uprynctupnud unnwgynud £ pwgwuwlwu hGnlwue, puwyg ng wju swihnd, hug swhny
wqnnud BU Uhwju wgninwywl wwpwpuwniptpp:

1970-wywt pYwywlltphg hwupwwbwnniginiuntd  (wjunpElu 2ppwlwnynud
pwnén pGppwwnnt AEgnunnwyw 1-p (Wuphuwn 1), npu hp UwhunpnuGphg wwppbpgnud £
jncpwhwnniy YEluwpwlwywl wnwudUwhwwnynipinilutpny: Wu gquyniu £ 9ph Ulwwn-
Jwdp, hwdtdwwnwpwn phs £ Juwpwyynd hhjwunnipyniuubpny, nctup J66 wwhwupwpy
ublnwuwnwppGph UJwwndwdp, fuhun Yugniu £ yweyGine hwunbw W uyynod £ guis-
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pwnhn wnwnpwéwppwulbphg Uhusle 6ndh dwybplnyehg 2400 J pwpépniejntbutpp:
UJEU wnwph hwnwwbu pwpapGruwht W UwhuwiGRuwihu gninne gpngh W wugnnh
GpypwannénLejwl wwydwlubpnud wplwlwgwl hwgwpnyubpp qgwihnpGu wnincdgnud G
gpunwhwpnipntlutphg, nph wwwndwneny 2w hwdwh ujugnid £ pepewnynipniup’
dtpdGpwhu N wlUhwwnwywl  wnunbunienllutphl - Wwwnbwnbind  huywjwywu
Untpwywl nt $huwluwywl Juwulbp: IGnlwpwn’ gwulwgwsd niuntdUwuhpniinil,
npp Uhingwé £ wplwlwgwl gnptuh wéh, qupgugdwl hwdwp wuhpwdbun vhewdw)jph
wnwowgdwll nL ullnwwwpntph wwwhnydwup, Ywplenp £ ne wpnhwywu W pfunud £
pUwysnepjwl wwptUuwihu wuyinwugnipjwl wwwhnydwl ywhwugltnhg:

Ui W dBpnn: NuncdUwuhpniejnilubpp Yuwwnwpydbp U 2021-2022 pdwywlltphu Un-
wnwjph Jwpgh Ipwgnwlh inwpwdwppwuh dwlinwl hwdwjuph wugnnh wwjdwulbpnid: Ywpnwihu
thnpébpp npdtp BU Ypwagbpddwd unynpwywl ulwhnntph dpw, npp punipwgpuywu E wn
nwpwéwpnpgwlh  hwdwn, W wplwlwgwl hwgwhwwnhywiht - uwywpnyubpp  (hhduwywuncd
wUwlwgwl gnptl) dowyynud GU wyn hnnwuwhwh ypw, npwntn hnwdniuh wwpniuwynipiniup
Jwaund E 5.5%, ntutBU gignphu Unin dhgwidwph nGwyghw (pH 6.9-7.2), hGawin hhnpnthqynn wgnunh
wwpniuwynipgniup 100 gpwd hnnnud uagunud £ 4.30 Jg, wpdnit $nudnphup’ 6.90 dg L
thnhuwlwywihu - Ywihnwdhup' 37.0 dg: ®npéwnwwnh  hnntpp  hnwdneuny  Jdhghtu  swithnd  Bu
wwwhnyywd, wgnniny' pnyjg, huy $nudpnpny L Ywihnedny' (wy [3, 4, 7]

RGunwgnunieinilltpp . bwwwwly  Bu nllbgh,  wwpwdwppwunid  wnweht  wlqwd
ncuntdUwuhpGine hnnh wydwu wnwppbp Gnwuwyutph, hwupwhu wwpwpuowunetph W yeu-
uwhnudniuh  hwdwpdte  swihwpwuwyutph W npwug $nuh ypw ptUnnnUhwnh Yphpwndwu dwd-
yGwubph  wanbgniejnilt - wplwlwgwl  gnptuh  adGnwnhdwgyniuniejwl, pniyubph wéh o
qupqwguwu thnytph wugdwl, pGpeh Ywnnigdwédpwihu wwnppbph Jpw W pwgwhwjinGine hn-
nuwydwl W ywpwpunwgdwl (wywagniu iwppbpwyp’ gninunbnbuwywl wpnwnpnegniuncd
UGpnutin. hwdwn:

Awpwnwihu  thnpdbpp npybp BU Gpbe  Ypyunnniwdp, wwpwpuowgdwl  jnipupwlgnen
thnpawdwngp hnnwuwyuwl wutl Enwlwynid uqut) E 50 u?, hewnlyw] nwppbpwyutnny.

1.Uwnnghg (wnwlg ywpwnuwgdwu),

2.NeoPsoKso,

3.UsLuwhnidniu 3.5 w/huw,

4. NgoPeoKeo + pEUnnuhwn 3n/hw (wpliwup),

5.UGUuwhnwdniu 3.5 w/hw + pEunnuhwn 3n/hw (wlwup),

6.NgoPeoKeo + pEUnnUhwn 3n/hw (quipuwp),

7.4BUuwhnwdniu 3.5 w/hw + pGuwnnuhwin 3n/hw (Qupuwup):

Mwpwpunwunetph W pEunnuphnh Lpwé nwpptpwlutpp Yhpweytp U hnnh duiydwu
nwppbn Gnwlwyutph' wudwn Yuwd O-wywl Junh, vhwju thhupbgdwu Yud uyuwduwnwydwl (10-12
ud) W funp Jwnh (22-25 ud) nGwetpnd:

Pninp  wwppGpwyuGpnud hwupwihu - wwpwpunwunietph W YGuuwhnudniuh  hwdwpdte
swihwpwlUwyutpp wpdbp GU hnnht wplwup' gwuphg wnwyg thnghudwdp, ptUwnnUupwnh Unpdwl
hwlpwihu  wwpwnpuwujntebph W ytUuwhnwdniuh  nwppGpwyuGpnd (4-pn, 5-pn) Yhpwndt) £
wplwup, huy 6-pn W 7-pn tnwpptpwyubpnud® gupuwlp Unphg thnghudwu dhengny huwnubinyg hnnh
hGwn:

Wlwuwgwu gnptuh (REqnuunwjw-T) gwupeh, hGunwgw wynwdubph W pGppwhwyweh w)-
huwwnwlputpu  hpwywluwgdtb, GU nwpwéwppwund  punniujwéd  wagpnwunuubph  hwdwawju:
3nnGph - wagpnphvhwywl W wagpndbhghywywl  gnigwlhpubpp  npnpdGp Bu hwdpunhwuncp
dtennutpny, npnup ptpdwé Bu R.U. Swannhuh fudpwgnpniejwdp hpwwnwpwyjwsd wapnphdhwywu
wlwihqubph JGennwywl dbnuwpynid [17], pnyubph pwlbwyh hwpdwnendp wplwlp W qupuwup
(gnunwhwnywé b ngugwgywé pnijubph pwlwyp W winynup) Yuwwnwnpyt) £ pun U, b, AncnBuynih [15]:
Wlwlwgwl gnptuh ptipph pwlwyp npnpyt) £ pEppwhwyweh dwdwlwy hwdwwnwpwé pbpgh
hwpywndwu  JGennny: RGppwwnynipjwt  nfuiubpp Bupwnydt, Bu Jwpbdwwnhywywlu
dGninudnepjwl, thnpdh ufuwih (Sx %) W wJtlwEwywu wnwpptpniejwu (UES 0.95, g) npnanudnd,
nhuwtpuhnu Ybpiniéniejwl dtpnnny [11]:

Upnyncuplutp W puliwpyncd: NiuncdUwuhpnepincuutbnh wpnyniugutbnnd wwnpqybg
E, np huswGu hnnh Wwydwu Gnwuwyutnp, wjuwbu £ hwlbpwihlu wwpwnpunwljniptnh nu
yGuuwhnudniuh hwdwndte swhwewuwyubnu nL npwug $nuh Ypw nwpptnp dwdytbn-
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utGpnud  pGunnuphinh Jhunyu  swithwpwlwyh Yphpwenedp hnnh duwydwl  wnwpptp
Gnwlwyubph nBwetpnd npnwyh  wgnbgnienlt BU nllbghp wpbwlwgwlu  gnpBuh
dUGnwnhdwgyniunipjwl, wéh, qwpgwgdwl, ptpeh wnnigwépwihu wnwpptph W
pwliwyh ynuw:

Wuwtu, GrE hnnh wydwu wujwp Gnwuwyh nbwend wpUwlwgwlu gnptGup
pniutph gpunwhwpywénieyntup Yuadtbp £ 21.7 % Jud 1 2 Jpw wplwup pthwywwud
pnyutph hwJdbdwwn ngusgwgywd pnyubph pwlwyneentp Yuagdt, £ 131 hwwn, Jhwju
lhtunl:g;lmdp hnnh wydwl Gnwuwyh ntwpenid nfuswgywé pnyubph pwuwynie)niup' 95
hwwn/d® (15.7 %), unynpwywl quph nbwenid hwdwwwwnwupiwlwpwn® 100 hww/d? L
17 % (wn. 1), www hnnh Bwydwu Upywé Gnwuwyubnpnid hwupwihu ywpwpunwjnietph
U yGUuwhnidniuh hwdwndte swihwepwuwyutph Yhpwndwl nwppGpuwyuGnnud pnyubph
gnunwhwnywénientlp bwab) £, W wudwp Gnwuwyh nbwentd wiu ywadb £ 14.9-15.5
%, Jhwju thhupbgdwl wnwppGpwyutpnd® 11.2-11.7 %, huy unynpwywlu Jwph wnwppb-
pwyutpnud® 10.9-11% Ywd hwlpwjhu wwpwnpuwunietph W YEuuwhnwdniuh hwdwpdte
swihwpwlwyubpp  wnwlg  wwpwpunwgdwl  wnwppbpwyutph  hwdGdwwn  pngutph
gnunwnhdwgyniunipyntlt wudwnh  nGwend  pwpépwgt, £ 6.2-6.8 %-ny, Jhwju
thiupbguwl Gnwlwyh nbwenid® 4-4.5 %-ny, huy unynpwywl Junph nbwencd* 6-6.1 %-ny:

NruncdUwuhpnipincbutpp Jhcungu dwdwlwy gnyg Gu g, np hwupwhu ww-
pwpuwunietph W yEuuwhnudniuh $nup ypw ptunnupinp 3wn/hw swhwepwuwyp, Gpp
hnn E Jwgdb, wplwlp, wyn wmwpptGpwyubpnd (4-pn, 5-pn) hnnh dowydwu pninn
Gnwlwyubph pupwgenid pnyutph duGnwnhdwgyniunieintll wnwlg wwpwpunwgJdwl
wnwppbpwyutph hwdtdwwn pwpapwgt £ 10-10.8 %-nd wujwph dwdwlwy, 7.4-8.3 %-
ny' Jhwju thhupbgdwt dwdwuwy W 9-10 %-nd’ unynpwywl Jwph dwdwlwy, huy
hwdwwwwnwupuwl $nubph hwdGdwwn pnyubph ddGnwnhdwgyniunipintup pwpdnpwgty £
hwdwwwunwuppwuwpwp 3.8-4 %-ny, 3.4-38 %-ny W 3-3,9 %-ny: UhUsntbn gqunpuwup
hppwwnwyjws dnubph ypw inpwéd ptunnuhnh Unyl  swithwpwluwyp, hwulwlwih
wwwndwnny, Ewywl Wywlwynieintl sh ntukgl) pnyutph ddGnwnhdwgyniuniejwlu ypw:

3nnh uydwlu wnwpptp Gnwuwyutph nGwpnd wpbwlwgwlu gnpGuh pnyubph
gnunuwhwpywoénigwl  nwppGpnueynllp JGYUwpwudnud £ hGinlgwy  Yepwy:  Iwpyh
wnutind, np hnnh wydwlu wudwp Gnwuwyh nbwpenid, hnnh thhupniuncgjudp wwj-
Jwluwynpywd, hwinhlyutpp gwuph dwdwlwly hnnwéwédlyyt Bu 2-3 ud hnnwptpunnyg, huy
thiuptguwl W unynpwywu Jwnh nbwenid® uhtgle 7-8 ud funpnipynilutpnid: IGunliwpwn®
pnyutph pthwywdwl hwugnygh' hnnh Jwytptuwhtu 26pnnud gunuybine wywinwnny
(wuywnp nbwenid) n wpUwlwjhu W ywn gupuwlwhu gnunwhwnpnienitlubphg pnyutbpp
gnunwhwndb) Gu: Upryntupnud wudwp Gnwuwyny hnnh dwydwu nGwenid pnyubpp
gnnwhwndb, Gu 21.7 %-nd, huy thpupbgdwt W ungnpwywl Jwpbph nGwenud
hwlwwwwwupuwlwpwp' 15.7%-ny W 17%-ny: 3wlpwhl  wwnpwpwwuniptph W
yEuuwhnudniuh hwdwpdte swhwpewuwyutbpp, npnue gpbret ungyu Ybpw GU Lwwunt)
pnyubph ddGnwnhdwgyniunipjwl pwpépwgdwlp, uwywju hnnh wydwu Gnwlwyny
nnpwug waqntgniejwu wjn opnhlwswhniejntll wdtunipbe ywhwwlyby E:

hlg yGpwptbpnud £ hwlpwihu ywpwpunwUnetph W YEuuwhnudniuh hwdwpdtpe
swhwpwuwyutph  $nup  ypw  pGunnuhnh  swhwewuwyh  wpbwlp  Yhpwnbint
wgnbgniejwup, hnnh wydwu pninp Gnwlwyubpnud pnubph ddGnwnhdwgyniunieiniup
pwnénwgt, E dhghu hwpyny 3-39 %-nd: Yw dGUUwpwlynid E  pGUnnUhwnh
Junnigywépny, pwnwnpniejwdp (wpnitbwynwd £ Gplwpe, pinp, Ywighnwh YuppnUwn,
dwaqubghnud, Ywihnd W wllpwu pwlwynipjudp $nudnp), npnug  wagnbgniejwdp
hwnywwtu Mg-h (wynhdwunwd £ $ninnuhlebgh hunBuuhynieiniup) W K-h (pnyutpnud
wywnhdwunwd £ wpwnh Yninwydwl gnpdplpwgp), wplwlwgwl pnyubph pthwywidwlu
hwugnygnd Yncinwyynwd £ qquih pwlwyniejwdp pwewn W pwpapwgund pnyutph’
gnunwhwpnnienllltGphu nhdwlwine W ngugwgnudp YuwupuwpgbGine uwpnnnienulGpp:
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Unyntuwy 1. 3Innh wydwu nwpptp Gnwbwyutph, hwupwiht wwpwpunwunitph W YEuuwhnudniup hwdwndte
swihwpwuwyutnh W npwug $nup ypw pEunnuhinh yhpwndwl dwdytnubph wgnbgnieinitup wpbwlwgwl gnpBuh

4duGnwnhdwgyniuntpjwl ynw

Uldup (0-wljwt Jup) Uhuyl thfuptgdwb (10-12 ud) Unynpwljui qup (22-25 ud)
pnyubiph nyliywugyud pnyubiph nyliymgyud pnyubiph nyliswgyud
pwhwlyp 1 42 pnyubtiph pwinulyp 1 o2 pnyubtiph pwlwlyp 142 pnyubiph
pw, hwun pwibwlyp Ypw, huin pwiwlyp Ypw, hun pwwlp
Swpplpwljutpp
£ s = 5| s 2 5| s
2 -] : £ 2 £ 5 | & | 2 =) g &
3 2 = g E] = g 3 =
=S =2 =S
Uwnighy (wnuitg | oo 474 131 21.7 605 510 95 15.7 589 489 100 17
wwpwpunwugdub)
NeoPsoKeo 606 512 94 15.5 607 536 71 11.7 601 535 66 11
Sitmmhenina 33 w8 | 52 89 149 | 59 | 532 67 112 | 59 | 534 65 10.9
w/hw
NsoPsoKeo -
phunnnuhwn 3w/hw 600 530 70 11.7 603 553 50 83 602 554 48 8
(wptwtip)
Yhkiuwhnumu 3.5
w/hw + phinnihn 603 537 66 10.9 605 560 45 7.4 608 565 43 7
3w/hw (wplwiip),
NeoPsoKso -
phunnthwn 3u/hw 600 501 99 16.5 604 531 73 12.1 612 543 69 11.2
(qupluwiin)
Ykbuwhnuinuu 3.5
w/hw + philnntthwn 609 513 96 15.8 607 535 72 11.9 597 531 66 11
3w/hw (quplwip)
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Ldnwjhu fupébph dGhuwuhywywl wuwihqubphg wwnqyty £, np hnnh Jawydwl
wnwpptp Gnwuwyubpnd hwupwhu W opquwlwywl wwpwpuwunietph  hwdwpdbe
swihwpwlwyubpu no Upwug $nuph Ypw pGunnuhnh wwpptp dwdybwnutph Yhpw-
nnLEintUp npnRwiyh wgnbgnientl U nlubgh] wplwlwgwl gnpBuh pnyubph pwpénne-
rjwl L jwnnigywdpwhU tnwpptph ypw:

3nnh wydwu tpbp Gnwuwyubtphg wnwytbp npwywu wnnjniupubp £ wwwhnyby
Jhwju thhupGgdwu (10-12 ud) Gnwuwyp, nph nbwenud wudwn W unynpwywlu Jwph
hwutdwwnniegjwdp  Fwywunptl wyGwgt, BU  pnyubph  pwpépniejntup W pbpph
Jwnnigwépwihu tnwnpbph pwlwynepnctbiutpp (wn. 2): Unynuuwyh wndjwiutphg Gplencd
E, np Gebt wudwn Bnwuwyh nGwenwd pnyutph pwpdpnigniup Yuqudbp £ 92 ud (=2 ud),
unynpwywu Jwph nbwend® 93 ud (1,2 ud), wwyw Jvhwu thfupbgdwlu Gnwuwyny
Bwyjwé wplwuwgwl gnpbUuh pnyubph pwpannieiniup Yuaqut) £ 96 ud (0. 8 ud):

Swdwludwl npwywu wnwpptpnienluubp GU UYwwndbp bwle pGpph Ywnnigywé-
pwihU wwpptph  gnigwuppubpnud, npnkn Jhwju  thhupGgdwu  Gnwuwynyg  uyjwsd
wpUwlwgwu gnpbuh hwuybpp Gpywpniejwdp, hwwnhyubph pwuwyny, 1000 hwwnhyh
Uonny, hwwhyh no &nnnh pbpend, dhghu hwpdnd 2nipg 7,1-14,6  %-nd  pwnpép
wpnyntuplbn B wwwhnybl, pwlt wujwp W undnpwywl qwph hwdwudwlu gnigwuh-
Utpp, npnlp W hhduwynpywé Bu WpJwéd Gnwuwyubpnd Wwlydwd wplwuwgwl gnptlh
hwwhyh W énnnh pbpph  pwlwlubpny, npntn thpupbgdwu  Gnwuwyny  wyjwsé
wplwlwgwl gnptuh hwwnhyh ptppp Ywaunwd £ 23,6 g/hw, dnninhup® 45 g/hw, Uuhugntn
wujwph W unynpwywl Junph Gnwuwyutpnd hwdwwwwnwupiwlwpwn® 20,6 g/hw, 40,4
g/hw W 20,2 g/hw L 42,8 g/hwi:

3nnh uwydwl wnwppbp Gnwlbwyubph waqnbgniejwdp Udwl  wwppbpnieintup
pwgwwnpynd £ Upwuny, np dwup wnGhuuhywih Uhengny hnnh wnlbiwywl dywynipjwlu
wpngtuntd hnnGph wdpwgnudu wnwy £ pGpnd gpwpwhwlgbihnipiwl pniwgned, huy
wudwnph nGwenud, Uwle uGpdBph ng Unpdwp punpnipiniunud guudGine wwwndwnny,
pnyutbph - wpdwwnubpl - wuhwdJdwswth  Bu wnBnwpwpfugnid  hnnh - wypndhined  Yud
punhwupwwtu hunpp s6U wwpwéynud, hGnbwpwp' undnpwywu Jwph W wudwph
dwdwuwy pnyubph  wpdwunwhu hwdwywnpgh  hwdwp  wupwpGwy  Jhewywiph
wnwowgdwl wwwndwnny wplwlwgwuh pnyubpp vhwju thjupGgdwdp dywydwu hw-
JEdwwn wnwyb| bWJwqg wéd nt qupgugnid U wwwhnyt) W wpnyniupnd wnwybp wywywu
hwwhyh W énnuinh pEpph pwliwynepnil:

AQwpwnwihu thnpdbph wpnyniuplubpny Jhunyu dwdwuwly pwgwhwjnytb) £, np
hnnh wydwu pninp Gpbe Gnwuwyubpnd wekgywéd wplwlwgwl gnptuh gwuptpnid
hwupwhu  wwpwpunwuneetph W YGuuwhnwdnwuh hwdwpdbe  swhwpewlwyutnp
wydwlu Bnwuwyubph 2ppwuwyubpnd gpbet hwjwuwp wgnbgniejntu Bu nlubghg
wplwlwgwl gnptuh woh, qupgwgdwl, ptpph pwlbwyh W juwrnigywdpwihu twnptbph
wybwgdwu  Jpw  (wryneuwy  2,3): Uhugntr, Gpp Upwlg $nuh dJpw wwppbp
dwdybwnubpnud Yhpwndt) £ pEunnuhwnh 3 w/hw unpdwl (wplwup W gqwplwlp), win
wnwppGpwyutpnd uinwgyt] Gu Jhwbgwdwju wy, wnpryntuputn: Wuwbu, et hwupwihu
wwpwpuwunietph W YGuuwhnwdnwuh hwdwpdbe  swihwepwuwyubpnh  Yhpwndwl
nwppGpwyutpnd wuywp wydwl Gnuwuwyh nbwenid hwuyh Gpywpnepyniup Yuadb £
5,6-wlwl ud, 1000 hwwhyh Yhep' 43,7 W 45,2 gpwd, hwwinhyh pepep' 33 W 32,5 g/hw,
unynpwywl Jwph nbwenid win gnigwuhputpp Gnt) U hwdwwwunwupuwlwpwn® 6,2 W
6,4 ud, 41,4 L 43,6 gpwd W hwwnhyh pbipep' 30,4 W 30. 6 g/hw, www wn Ungu $nutph
Jpw, Gpp wplwup hnn E Jwingybp 3w/hw pGUnnupun, wudwn Gnwuwyny wiabgwd
wplwlwgwl gnptuh hwuyh Gpywpnepintup $nutph hwdtdwwn wybjwgt) £ 0,7-1 ud-ny L
Ywagut| 6,3 L 6,6 ud, 1000 hwwhyh Whnp Ywaut) £ 48,9-49,6 anwd, pbnppp' 40,8-44,
g/hw Ywu $nubph hwdtdwwn pGpph hwyGintdp hwbpwjhu ywpwpunwjniptph nGwend
Ywaqut| £ 12 g/hw, yeuuwhnedniuh $nup hwdbdwn® 14,6 g/hw:
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Unyntuwy 2. 3nnh hwydwu nwpptp Gnwlwyutph, hwupwiht wwpwpunwuneetnph W YEuuwhnudnuh hwdwndte

swihwpwuwyutnh W npwug $nup Yypw pEuinnuhinh Yhpwndwl dwdytnubnh wqnbgnieintup wpbwlwgwl gnpBuh wéh,

quinqiguwl U ptipph Ywnnigdwidpwihl nwpnbph Ynpw

Swipphpuljulipp Uliup Uhuyl thjupkignuu (10-12 wi) Umjnpuiljmb Juip (22-25 i)

hunnhyh plippp wiahl | aEp hunnhyh plippp o 1 T hunnhyh plippp wasiakli B
- dhoht plipph - dhsht plinph = dhoht plinph

Upngoupyncti- iy hun]tnud Upytingoupyncti- ki hun]tnud I i i ki hun]tnud,
tubiph /50 phppp nudp tubih, /500 plippp nudp tubnh, /500 phppp nudp
1 2 3 g/hu ghu | % 1 2 3 g/hu g/hu % 1 2 3 g/hu g/hu %

Uwunighsy  (wnwilg
97 10.8 | 10.4 20.6 - - 11.8 | 12.0 | 12.0 23.6 - - 9.8 9.9 10.6 20.2 -

wupupunugdub)

NesoPsoKso 13.8 | 144 | 150 288 8.2 39.8 | 17.0 | 17.0 | 15.5 33.0 9.4 39.8 140 | 146 | 138 28.2 8.0 39.6

3;;‘;‘1“’1’“‘““‘“ 35| 150 | 148 | 155 | 302 96 | 466 | 165 | 163 | 160 | 325 89 | 377 | 148 | 140 | 141 | 286 84 | 436

NeoPsoKso -

pkunnthn 3whw | 21.6 | 20.0 | 19.6 40.8 20.2 | 98.1 | 263 | 25.0 | 25.6 51.3 27.7 117.4 | 20.7 | 21.7 | 22.7 43.4 23.2 | 1149

(wplwtip)

Yhkuuwhnudnwu 3.5

w/hw + pkunnthwn | 21.8 | 22.4 | 23.0 448 242 | 1175 | 275 | 27.0 | 288 549 31.3 1326 | 219 | 233 | 22.6 45.2 25.0 | 123.8

3uw/hw (wphwilip),

NeoPsoKso -

phunnthn 3whw | 149 | 153 | 145 29.8 9.2 447 | 193 | 18.6 | 20.0 38.6 15.0 63.6 | 155 | 16.0 | 16.8 32.2 12.0 59.4

(quipni )

Yhkuwhnudnu 3.5 16.0

w/hw + pklunntthwn | 15.8 | 16.0 5' 31.9 113 | 549 | 196 | 19.1 | 183 38.0 14.4 61.0 159 | 158 | 15.4 31.4 11:2 55.5

3w/hw (quiptubip)
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Unyntuwy 3. 3Innh wydwu inwpptp Gnwlwyubph, hwupwiht wwpwpunwuneptnh W YEuuwhnudniuh hwdwndte
swithwpwuwyubph W npwug $nuh Yypw pEuinnuhinh Yhpwndwl dwdytGunutph wgnbgnieiniup wplwliwgwl gnpBuh
pEpeh Unw putn Ynyunnnieniilinh

Swpphpultipp Ulidup Uhuylt thjupkgnud (10-12 ud) Unydnpuljul Jup (22-25 ud)
hwuljulihp huuljuljhp huuljulhp
2 = g = s g o g El
gnnnihitkp S & & _g’ _3 gnnnilitbp ] & o _g g gnnnihlikp | = & % —g
& g | = & 5 > & g | = & 5 > & g | = & A >
3 2 | 2o & & & 3 2 | 2o & & & 3 s | =4 & a8 &
=] ] g 4 o [ = a ] g 4 o [ = d o E] [ = Qu
o = [H &5 oo o) & o = & o = e & o = & g = e =
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WJws wwpwpuwuniptph  $nubph ypw  pEunnupinp® wplwlp  Yhpwnywé
wnwpptpwyutpnud  hwdwudwu  thnthnpunceynllutn G WwunygtG, bwle hnnph wydwu
Jdhwju thupGgdwl b wyjwunwywu Gnwuwyutph ntwebpnud, uwywju wplwlwgwuh
gwupbpnd wyn npwywu thnthnfunpintluGpu wnwytp wyuhwjn Gu Gnbp hnnh Jwydwu
thupbgdwl  Gnwuwyh nbwenwd, npnbn  Uinw Gnwuwyubph  hwdBdwwnnigjwdp
wnéwlwagnyby E hwwnhyh W énninh wdbuwpwpan pEppwwnynieiniup:

hUswbu gnuyg BU wwihu wn. 3-nwd pGpdwé nyjwubpp, hwlpwihu wwnpwpuw-
Uniptph $nup Upw ptuinnupinp® wplwlp yhpweywé inwnppbpwyutnnud, et dhwju hnnh
thhupGgdwl Gnwlwyh nbwenwd $nuph hwdtdwwn wpUwuwgwu gnptuh hwwnhyh pbpeh
hwybnudp Juqut £ 18.3 g/hw, wyw wujwn Gnwlwyh nGwenid win hwybinudp Yuqubg
£ 12 g/hw, huy unynpwyw ywph nGwencd® 15 g/hw: LUwU ophUwswhnintu Uywwnyt) £
Lwl YGUuuwhnidnwh $nup Ypw pGunnupinp’® wplwup Yhpwnywd nwppbpwyubpned,
npnbn hwwhyh W 6nnunh wJdGUwpwpép pbpp uwnwgyt] E hnnh Jhwjl  thhupbgdwu
Gnwuwyh nbwenwd (549 g/hw), Jhugntn wldwp Gnwlwyh L wjwunwywl Jwph
wwjdwuutpnd wabgywéd wpUwuwgwl gnpGuh hwwhyh W énninh pGppwwnynipiniup
Yuwaqut] t hwdwwwwnwupuwuwpwp' 44.8 g/hw (hwwnhy), 75.8 g/hw (Gnnwn) W 47.6 g/hw
(hwuwnhy), 97.1 g/hw (Snnwn):

Awpwnwihu thnpétph wpnyncupubpny hhduwydnpygtp £, np hnnh duydwu pninp
Gnwuwyutph nGwenwd hwlpwiht wwpwpunwunetph W yGuuwhndnwph $nubph Ypw
pGUwnnuhwh 3 w/hw Unpdwl, Gpp Yhpwnyb| £ qupuwlp, suwjwé huswtu hnnh wydw
hwdwwwwnwupuwlu Gnwuwyh unnighsh W $nuh hwdbdwnniejwdp wpéwuwagpyt, £
hwwhyh W énnunh pbpph hwyGinud, uwywu win hwytinudutpp W punhwlpwwtGu
pGppwwnyniwl  gnigwuppubpp pEunnuhnh’ - wplwl  Yphpwedwl — hwdwldwl
wnwppGpwyutph gnigwuhputphg 45-51.3 %-nd wwywu U unwgybi:

RPEUNNUhwD, [huGind puwywl Jwenip hwbpwwnbuwy, 2unphhd hp Ywnnig-
Jwépwihu 2tpintph, pwnwnpnigjwt W Yuwlunnwywl hwwnynipjwl, wugpnh Gpypw-
gnpénLEjwl wwjdwuutnpnd hnnhg Yiwunwd nu wwhned £ wybigniyuyhu funuwyneeinitup
L ybgbunwghwih pUupwgend wjn funbwyntpintp thnfuwugnid £ hnnwjhu Jhpwyuw)p:
UhlWunyu dwdwuwy (pubind Ywihndnd pwywywupu hwpniun® hnnp hwpuwnwguned £
wjn wnwnppny, bwwunwynp wwjdwuubp £ unbnénud pnyubph Unpdwp wéh no qup-
gwgUwl hwdwn W wpnyntupnd EwlywunptU wgnnud B wpUwbwgwuubph édtnwnhdwg-
ynLuniejwl pwnépwgdwu b pGppwwnyniejwl wybjwgdwu ypw:

Wuwhuny, YUnuwph dwpgh 3pwgnuuh tnwpwdwpnppwlh ullwhnnwihu gnunt
wugnnh Bpypwagnpéniejwl Jwpdwl wwydwuubpnud wyynn wplwlwgwl gnptuhg
pwnén nu untu pGpp wwwhnybine hwdwp hnnh Jawynwdu hpwywlwgutp Jhwju
thfuptgUwl Gnwuwyny' hnnp thhuptgutinyg 10-12 ud funpniejwdp, npp unynpwywl ywnph
(22-25 ud) L wujwnp (O-wywl) hwdbdwwnniejuwdp Uywunnd £ hnnp hwwnyneeinlulph
pwpGlwydwup W pGpphniejwl pwpdpwgdwp:

3nnh ujwdwnwywihu (hwiu thfuptGgdwdp) uwydwl nGwpend wplwlwgwl
gnpGuh wwpwnpunwgdwu whuwwnwupltnp Yuwqdwybpwbihu wuhpwdtn £ Ywd hwu-
pwihu wwpwpuwuniebph, Ywd Ytuuwhndniuh hwdwpdbe  swhwpwluwyutph $nup
Jpw wpuwup hnn Jingub) puwywu hwupwihu hnidpwinGuwyny ptuinnupn (3 n/hw), nph
wprynctupnid pwpdpwunwd £ pnyubph duGnwnhdwgyniunce)niup, wnwwunid puntiuy
Uhpwdwin Unpdwy wéh nL qupgwgdwl hwdwp, W uinwgynid £51.3-54.9 g/hw hwwnhyh W
98-102 g/hw &nnunh pipg:

3nnh uydwlt U wwpwpunwgdwl  hpgjup  nGhuuninghwutph - Yhpwnnidp
Yuwwuwnh tnwpwédwnpswlh puwysnipjwl wwnpbuwihu wuyinwlgnipjwl wwwhnydwup,
unghwi-inunGuwlwl  Jhdwyh pwpGuwydwup U nGunipuwpilw  ne puncejntwdBnn
GnypwagnnéniEjwl qungwgJywup:
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PHILADELPHUS 861h (HYDRANGEACEAE) LGrUNo4uo
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annagrig-an22@mail.ru

towyb] £ 33 pniuwpwlwywl wighubpnud W boliwih nEunpnwwpynud Ubpdnidwé Hyd-
rangeaceae pUwnwUhph Philadelphus gbnhu wwuwlwunn 10 wbtuwlutph, 3 hhpphnutph, 1 wwn-
inhqwjhu alh tnwepunundhwywl wwwnywubinientup: NwuncdUwuhpdb) Bu npwug dnpdninghwywl
hwunywuhautbpp, wnpdt £ gbnh W npnpqwé tnwpunuubph pniuwpwlwywl Uywpwahpp:

UnluqtlUh — Ubpdnionid — hwwpwont — inwpunbndhwlwl wuwnywlbinepynil

YTo4uHEHa TaKCOHOMHUYECKas MPHHAAIeKHOCTh 10 BUIOB, 3 THOpHIOB, 1 camoBoii Gopmel,
npuHaIekamux Kk poay Philadelphus cemeiictBa T'opTeHsueBbie, HHTPOMYLIMPOBAHHBIX B OoTa-
HUYECKHX cafax u WmkeBaHCKOM JeHApomnapke ApmeHnd. M3ydeHbl ux Mopdoiornieckue
MIPU3HAKY, 1aHa 0OTaHMYECKasi XapaKTEePHCTHKA BBIICIEHHBIX TAKCOHOB POJIA.

Yyoyuinux — uHmpoOyKyust — KOANeKYus — MmakCOHOMUYECKAs, NPUHAONEINCHOCHb

The taxonomic affiliation of 10 species, 3 hybrids, 1 garden form, belonging to the genus
Philadelphus of the Hydrangeaceae family introduced in the Armenian Botanical Gardens and
arboretum Ijevan, have been clarified. Their morphological characters are studied; the botanical
characteristics of the selected taxa of the genus are given.

Mock-Orange — introduction — collection — taxonomic affiliation

Qhuinwywl npnwyh hGunwepepnigjwdp W hupUwwnhw  gbEnwqupnniejudp £
odnywd Philadelphus gtnp: Wu nitup wphuwphwgpwywl nwpwéjwénipjwl puduywl
punwpéwy wpbw; W hwpnun  tnwepunundhwywu Ywgd: 8tnh pwpénp gbnwuqunn
utnpyuwjwgnighgutiph pugwlwyniejniip Yuliwg inbywpyutnh nunpnywquhg uinhwtg Utq
Jwnwétl, np npwug UBnpdniénudp, pwquwynndwuh nuncdUwuhpneeniup, gnigunpuywl
hwywpwoéniutph untnéndu nL julwswwwndwl wypwynhywynd (wju Yhpwnnieginiuu
ntubl swhwquug UGS ghinwywl Lpwuwyniggntt W gnpSUwywl Ywplenpneeynilu: Wn
hwugqwdwlpltnhg GuGind' Jdtp Ynnuhg wuhpwdbuinugni wnwpwgwy  Ywwnwntg
ghunnwywl gnypwgpnd W &b 33 pnuuwpwlwywl  wighuGpnud W boluwlp
nGunpnwwnynud wonn, Yhdwjwjwndbgdwlu gnpdpUpwgh wnwnpptp thnyGpnud gunuynn
Philadelphus gtinh UGpywjwgnighsubph twpunundhwywl wwwnywubnie)niup:
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Swpunundhwih  puwgwywnenid  ywwndwywl  hwgnpnwywunipjwdp  wnwppbn
hGnhuwyutph wnwewpywsd phingbubinhy hwdwywngbpnud Philadelphus L. gbnp, puwn
wnwpunundhuintbph U666 Jwuh, ywwnywlnwd E Saxifragaceae punwUhphl, huy wjdd wju
gwnuyned £ Hydreangeaceae punnwuhpnid, W Yundhputpp hwywuwywu Bu Gnb) wju plunw-
UppUtph tnwpununhwlwl Ywwtph W dwywih yepwptpjwy [5-7,15,19]:

XX nupnd  wnwownyJwsd phingbUbnhy  hwdwywngbpnud  Philadelphus gtnp
ubpywyjwgywséd E bntp wnbuwyubph wwppbp pwlwynipjwdp W gty £ Rwppb-
JwaghUbph (Saxifragaceae) puwwuhph Yuwagdnwd: W.b. Mnupyndwl ubpYuwjwgntp E
Philadelphus gtnhU wwwlwunn 4 wnGuwyutn, W. NGhntpp' 36, LM, Shwghuuyhu' 32,
W.U. wWhwphliwt® 18 nnGuwyutn [6, 7,15,19]:

Saxifragaceae Juss. puinnwUhpp pwquhgu nuntdUwuhpniejntllbph opjGlwn £ hwl-
nhuwgt| Unpdninghwih, ghininghwih, Yuphninghwih, phnghuhwih W wwihuninghwih
pUwgwywnned: IGnwgninnnutph gwuyneiniuu £ Bntl, Uunp UninGgnudubp gnigwpbpbiny,
Jwwwnbwagnpsdtp punwthph Ywpgwpwlwywl nwuwlwpgndp: Pwyg sUwjwé  win
hGunwagnuniejnluubph plwgwywnnd hwuwéd npn2wyh wnwepupwghu W punwuhph
SwaniluwpwlniEjwl nt wggwygwywl Ywwbnph dbpneénipiwl wpnyntupUbphlu® wju
funtdpp nbnleu hwdwpyned £ pwjwlwupu phy neuncduwuhpywé: Uwwgnigwé Yuntih £
hwdwnt] Jhwju Saxifragaceae Juss. W Hydreangeaceae Dumort. puwnnwUuhpUGph Uhol utinun
wqgguwygwywl Ywwbph pwgwywjnieiniup [8,10]:

UnwghU wlqwd Hydrangiaceae pUwnwUhgh hupUnipnyunipjwl Jwuhu WG E
S.h. 2whynuupynywl® wubny, np wwwnywubnipniup Saxifragaceae punwupphlU  huw-
gwd £, L np wjb wEwe E ubpninpBU Ywwb)  Escalloniaceae Dumort. puwnwuhghU: GppGdu
Philadelphus L Upwl Jnwn guuynn gtnGpu wnwludlwgyty U hwuwnnly Philadelphaceae
Martinov puwnwuhpntd [8]:

Philadelphus gtinp Hydrangeaceae puwnwuhph 19 gtintph L 260 wnGuwyubph Ywag-
Unwd Ubpwnty £ W. L. @whunwgjwlp [10]' pwgwntiny Dichroa Lour. W Broussaisia Gaud.
gbnGpp wjn punwuhphg W hwjnuwpGpGind  Upwlg Udwuniejniup Caprifoliaceae Juss.
puwnwuheh UGpYwjwgnighsubphu: Lw Ywpdnud En, np Q. lvwghbunuh wnwwpynLENLUp
pwdwlb] wju punwuphpp Philadelphaceae W Hydrangeaceae puwnwUhpUGph ng Uh
hpduwynpnd sh gk, n’s Eygndnpd hwwnywuppubpny, n’s £ uwnUuwpwlwywu W
wuwihuninghwywl ncuncduwuhpnepinilubph - wpnyniupned [9,10]: Wuwhund, Upw Ynnuhg
wnwwnyywé phingbUbnhy hwdwywpgnid Hydrangeaceae (incl. Kirengeshomaceae Nakai
1943, Philadelphaceae D. Don 1826) puwwuhpp, npp Unwin Ep Escalloniaceae puwnwlhghu,
uGpyuwywgywé Ep 17 gbntpny (UGpwnjwy Philadelphus-p) W 250 wnGuwyuGpny, npnup
hwunhwnd  EhU hjnwuwhuwihu - Yhuwgunh  pwpGhuwnt W JdGpdwpliwnwnpawihu
2ppwllbpnud, wnwybuwwbu UplGywl Wupwinud  (hpdUuwwlnwd  QhUwuwnwlunwd) W
3intuhuwjht WUGphywyned, phs pwlwyniejwdp Iwpwywnpltbywl Wupwnud W WunGpnud
Utipuhlwjhg uhlgl 2hthh hwpw [11]:

Wju ncuncdbwuhpnepynillGpnud hGunlk) Bup Hydrangeaceae puwnwuhgph Philadelphus
gbnh  APG IV nwuwywngUwup [17], npp  Swnywynp pnyubph  dwdwlwywyhg
wnwpunundhy nuwuwywpgdwl hwdwywpg £ W dowydt E dwélwubpdtph $hingb-
UGwnhywjny qpwnynn fudph wunwdutph Ynnuhg (James W. Byng, Mark W. Chase, Maarten
J.M. Christenhusz, Michael F. Fay, Walter S. Judd, David J. Mabberley, Alexander N. Senni-
kov, Douglas E. Soltis, Pamela S. Soltis, Peter F. Stevens ): Wu APG Il nwuwywnpgUuwl hw-
Jwywpgh hpwywhwgnpnu E, npintn Wu Philadelphus gbnu wnwuduwgywé E Hydrangea-
ceae puwnwluhentd [16,17]:

Philadelphus gbnhU wwwywunn wnGuwyutph wpwnwehu Unpdpninghwywl hwinyw-
Upputph JwupU hhduwywu ntnGynipincutpp ipdwé Bu 3nc-h w2huwnwupuGpned: Lw
gbnp pwdwub E 4 Bupwgtntph W 9 ublyghwubnp' GiuGiny pnnpngutph nwuwynpniejwu
alLhg, uwhutiph dlthg, pwdwywretinetinh dlhg nL nhnphg, unutiph punuehg:

Cuwn Upw* Gemmatus GupwgbnhU GU wWwwnlwunLd Poecilostigma, Coulterianus uty-
ghwubpp, Euphiladelphus GupwgtnhU® Pauciflorus, Stenostigma, Microphyllus utlyghwutnp,
Macrothyrsus GupwgtnhU' Californicus, utUyghwubpp, Deutzioides-hu Hirsutus, Pseodoser-
pyllifolius, Serpyllifolius uGyghwutpp [18]:

40



https://ru.wikipedia.org/w/index.php?title=James_W._Byng&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%B9%D0%B7,_%D0%9C%D0%B0%D1%80%D0%BA
https://ru.wikipedia.org/w/index.php?title=Maarten_J._M._Christenhusz&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Maarten_J._M._Christenhusz&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Michael_F._Fay&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Walter_S._Judd&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=David_J._Mabberley&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/w/index.php?title=Douglas_E._Soltis&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Pamela_S._Soltis&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Peter_F._Stevens&action=edit&redlink=1

PHILADELPHUS 851k (HYDRANGEACEAE) LGPUNFGUUS LENYUBUSNFShALENE 33 ANFUURAULUUUL USAhLEMNFU 6.

Swnyh punhwuncp Unpdpninghwl pwjwywl dwupwdwul Uywpwgpwsd £ uwle
w)| hGnhuwyutnh Ynnuhg (Payer, 1657; Gelias, 1967; Lein-feUner, 1950; Mort, Slopier, 1971):

Q.L.UinhppGUup Hydrangeaceae puwnwuhph Eyndphitinhy géwwwnybputpnud Lot £
Philadelphus gtnpn puncpwapnn 4 uwtghdhy hwwnlywuhpubn'  nbplwpwihnie)nlu,
pwnwlnwd Swnywwwuwn, Jwpuwunh unnpht (wjbwgwdé ubpduwpwl  no Jhwényywéd
unhnhnutp [20]: Npn2 hbnhtuwyubp Wu wnydbp Gu gbnp puniepwapnn npn2hs LpwllGph
pwuwih: Cun UW. LnghUw-LnghUuywjwih® wbplluGpp  hwywnhp  wd  hGppwnhp
nwuwynpnijwdp BU, pninp dwnhyutpp' wwnnwpetp, hnippwuwdnp juwd junquuwywale
SwnyuwpnyGpnud,  éwnhyutpp' pwnwlnwd Ywd hugqwlnwd, wnbpUbpp 2wwn B,
nbpllubpp’ wwnwduwegp [7]: Cunn A, Uhpqupyhint' wneplubpp hwywnhp, hGppwnhp
nwuwynpnijwdp Bu, Swnhyubpp wwnwptp Gu ne Jwup hwjwedwd Swnywpnyh
yGunpnuwywu Jwunwd, wd yené Bu no funpnp nwuwdnpywé dwnywpenyh Ggptpnd,
wnkpubpp 2wwn Gu, Ywd 8-15, vhwju Philadelphus fendlera Engel et Grey. tnGuwyh Jnun
Jhusl 8-U GU [6]:

Cun W.h. Mnjupynwyh’ upugbunt (wwnhubpbEl wujwunwdu wnwpwgt) £ hntuw-
nGu phileo-uhpbp W adelphos- Gnpwjp pwnbphg, npp gnug £ wwihu génh wnGuwyutbph
Uholw gunuynn ubpunn wuwu no bdwunieinibp, npnud Jtlp Wu hwdngybghUp, huy Ph.
coronarius L. wujwunwdp Y. Lhuubp gnpéwét] £ wwn hwéwh tnnwppbp inGuwyubphu
wwuwnywunn wuhwjn swaglwdp W Buyniejwl Ut hwunhwnn UdnwpUbph hwdwn [6, 7,
15]:

Ynip I dGpnn: I6nwgnunipjwl Unie BU hwunhuwgtb) 33 pnuwpwlwywu wyghubph W
holuwuh nGunpnwwpyh Philadelphus gbnhu wwwywunn wnGuwyutph YGunwuh W Gplwuh pniuw-
pwuntpjwl hUuunhwnninh htppwphnidwihu (ERE) hwdwpewéniubpp: Cutn IUUI pniuwpwliwywu
wjghutipnh W nEunpnwwnytph dwntph W pthtph wunnwgdwsé gnigwyncd wdthnihjwé gnijpwgndwl
wnnynupubph indyuiubph, npnud Upgwé E, np 33 pnLuwpwlwywu wighubpnud W nGunpnuwpytpnud
pwquhgu Utpunwdyt) W Yihdwjwqwndtgyt) Bu Philadelphus gbinhu ywwnywunn Uunwn 40 tnwpeunultp,
wUhpwdbunnientt £ wnwowgt] wwngbp W 6wk ntunpnhwjwpwséniubpnd  wwhwwudwé
upugtunt  wbuwyubph, hhpphnutph W wwpwhqwihu dubph  punhwunip Yuquu no npnotp npwug
uhuinbUwwnhywywl W tnwepunundhwywl wwwnywlubnueginup: Cun npnud Gpliwlh pncuwpwlwyw
wygned ubpdnusyt) W yhdwjwdwnpdtgytby Gu 31, dwlwénph pniuwpwlwywl wignd® 19, Ukwuh
pniuwpwlwywu wygned® 10, heluwlh nGunpnuwpynid® 3 wnwpeunultp, W wydd npwlg Ut Jwup,
wnwnptp ywwndwnubpny sh wwhwywudb) hwjwewséniubph uagdned [3, 4]:

AQwwnwhtu nhwnwnpyndubpu n pnyutph hwyjweu hpwywlwgytp £ 2020-2022 pywywu-
utphu: 36ppwphnidubpp Yuaguyty, U pun Upwpwuijwuh dGennwpwuncgwU [1]: Yhpwnytb) Gu
hhdbwywunwd hwdtdwwnwywl, hwdtdwunwywu-unpdninghwywu b jupguwpwlwywl JGpnnubpp:
Swjinlwptpjwé pnyutiph wnwtdbjwyubpp hwdwpwywyt Gu, W yegtunwghwih tnwpptn thocGpnod
(bwnynud, wwnwywinud, ubpdwywind) Wdnpubpp Ybpgdby Gu Ungu pnyubphg: Ywpunwhu
nhinnwdubpp gnug BU ndbi, np winwhuh ndywn inwnptndnn inGuwyltp niugnn gtinh, hugwhuhl
upugtupu E, npn2 hhduwywu hwwnywupputn thnfujwé Bu pnigubph gnpnupjwu W wuhpwdtn
hulwdeh wwywuh hGnlwueny: Neunh hwdbdwwnnipjwl dte G npdt; bwle bwhuyhuncd hwywedwé
hEppwphnidwihl UunpUtnp (ERE - Ne 22077, Ne 25378, Ne 56724, Ne 47577, Ne 47576, No 68284, Ne
27267, Ne 13285) pwnd pnruwudniuEph hgwn: Uwywju hhduwywu npn2hguGpp YEunwuh pngutpu Gu:

SGuwyutph npn2dwl hwdwnp ogunwgnpdyb) Gu «®mopa CCCP», «JlepeBbsi U KycTapHUKH
CCCP», «Jlennpodnopa Kaskasza», «JlukOpacrymme nepeBbs M KycrapHuku JlamsHero Bocroxa,
«Artnac mo onucareabHONM MOP(HOIOrHK BBICIIMX pacTeHui» npn2hgubnpu nu wwnjwuutpp [5-7, 12-15]:
Pnuwpwlwywl wnGpdhuubpp sy U punn nGpdhuuGph hwdwnnun pwnwpwUh [2]: Unpdnin-
ghwywl hGunwgnunipnluutph  hwdwnp oguwgnnpéytp £ MBC-1 unbptnuynwhy Jhypnuynwp:
Sbuwyubph plwywl wnwpwdywoédnipntup gt £ punn U.8. Unynindh [7] W JGpnhhpjw
w2huwinneejnLbutnh:

Uwnnpl ptipyned £ punhwuncp gtinh npnpqwé inGuwyutph pncuwpwuwywl Uywnwahnpp:

Philadelphus caucasicus Koehne in Gartenfl., Upuqtuh Yndywujwl: YUndywujwl upugtuhu
hwennnrpjwdp wénwd £ Gpliwuh, Ubwuh pniuwpwbwywl wighutpnud W boliwlh nEunpnuwnpynid:
(dthtph  pwpépnieyniup hwuund £ 3-5 J-h, dwnynd GU hntuhuh  wnwehlU  wwulopjuyntd,
pwgwneniejwdp Ulwlh pniuwpwlwywl wigne, npnbn dwnydwu ppswup  hntuhuh  Gpypnpn,
Unyuhuy Gppnpn twubopjwyu E: MunnwpGpnud W uGpdwywinud GU wnwwn: Uwnuwnpp thuswéle E,
Swnhyubpp uwhwmwywntnuwynilu GU, nudbn wun pnypny, 7-17T-wywu, hwjweywsé nnyniquilidwu
Swnywpni)-
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lGpnud: Munnwiptpnud £ ognuwinnupl, Ulwuh pniuwpwlwlywl wignud® ubwynbuptp-hnyunGdptphu:
Rwjwutnwuncd puwywunpBu wdnn upugtunt Uhwy nbuwyu £, npp nmwpwéywé £ hjnuhuwnllGywu
wunwnwihu 2nppwlltpnud® Swynph  Jwpgh, belwlh  $nphunphy  2pswilh - YwnUbGpnuwihu
wlwwneutpnud® ényh dwybnlnyehg uhugle 1800 U pwipénpnipintultnh Unpw:

Philadelphus coronarius L, Unugbuh yuwlwynp: Gpllwlh pniuwpwlwywl wigne W holiwlih
nEunpnwywnyh  wwdwuubpnd Swnynud W wwnwpetpnud £ @theph  pwpapnipyniup 1-3 U E:
Swnhlubpp  uwhwnwywnbnUwdntt U, puhuin  poipnidbwytbn, 3-4 ud  npwdwaénd, dJwadl
Swnyuwptnrhyutpny 4-6 nnyniquudwl SwnywpnGpnud, dwnywyhpp W pwdwywptpetpp Utpy
ywd pny pwynun Gu: WdELlwdwn 6wnynn wbuwlubphg E: Swnynd £ hnllhuph uyqphl,
wwnnwptpnd ognuiinu wduhU: AuwywunpbU nwpwdyws £ Iwpwdwpldnjwl Gypnwjw)ned:

Philadelphus coronarius L. f. fl. Pl. hort., UpugqtUuh |hwpbkpp: 1,50 pwpénpniejwdp pnith E:
Gplwlh  pnuwpwlwlwl wigne wwjdwuubpnd  éwnynwd £ hntbhuh wnwght - twulopjuyned,
wwnnwpbpnd £ wnwwn,  uGpdwywinud £ ng wnwwn: Swnhyp® uwyhwnwy, funpnn, wlnpwpngn: Swn-
yncd £ hnthuh uygphu, wwnnwptpnud uGwwnGdptphu:

Philadelphus gordonianus Lindl., UpugGuh QnpnnUh: Punipjwl dbe upugbunt wublUw-
pwpépwhwuwy wbuwyubphg £ (3-6 U), nph pwpépniejntlp Splwuh  pniuwpwlwlwlu  wygne
wwjdwuutpnud hwuunwd £ 4 J-h: Swnynd b wywnwptpned £ wnwwn, pwjg uGpdwywinud £ Juwn:
Swnhyubpp dEpdwy Bu, pnipnuduwytn, 7-9-wlywl nnyniquitdwl swnywpnytnpnud: Swnywyhpp
rpwynwu k, pwdwlwptpetnp' dqwale Ywd Lpunwnwabl, wpwnwehluhg Jeny, Gpptdu phs dwgugnynun:
Swnywptpetplu Elhwyuwadle Gu: Swnynd E hntbhuh Gpypnpn wnwutonjuynd,  wwnnwpGpnd
utwwnbdpbphu: AuwywunpEu twnpwéywé £ 3jncuhuwihu UWJEphywyned:

Philadelphus latifolius Schrad., UnuqtUh jwjlwwbplwynp: Gplwlh pniuwpwuwywl wigne
wwjdwuutpnud swnynid, wwnnwptpned, uGpdwywinud E: Lwjuwnwpwd, qunwale uwnwpeny pnith
E, nnh pwpépnieiniup 2-2,5 U E: Swnyned £ hntuhuh wnwehu tnwubiopjuynid: Swnhyubpp uwhunwy,
fun2np, fuhuwn pnpneduwybun Bu: AuwywunpbU twpwéywé E Ijncuhuwiht UWdtnhywned:

Philadelphus lewisii Pursh, Upugtuh Ljnthuh: Gplwuh pniuwpwuwywl wignt wwjdwu-
utpnud hwennnipjwdp Swnyncd, wywnnwptpnud W ubpdwywinud E: Uhusle 3 U pwpéannipjwl hwulnn
pnLt £, jwjlwwnwpwéd qunwéle uwnwpend: Swnhlyubpp éEpdwy Bu, pnipniduwybn, 5-9-wywlu
Swnhyutpny dwnywpnyjtpnd: Swnyned £ hntuhuhu W wwnnwpGpnid oghuwinu widuhl:

Philadelphus x magnificus Koehne, Upugtuh hhwupwug: UhginGuwywihu hhpphn £ Ph.
grandiflorus % Ph. pubescens wGuwyutph Jvhel: GplwUh pniuwpwlwywl wjgnt wwjdwuuGpnd
pwywywuhu thwppwd, vhugle 4 J hwutnn, ninnwahg uwnwpeny encth £, tnGpllutpp funpnn, unwg
Jwlwswynu GU, swnhyutpp' fun2np, depdwy, pnipniduwytn: Swnynid £ hnllhuh wnwehlU nwul-
opjwyntd, wuwnnwptnnid ognuwnnu wduhu:

Philadelphus pekinensis Rupr., Upugtuh wytyhujwl: Gplwlh pniuwpwlwywl wygne wwy-
dwuutpnud pnith £ 1-2 J pwpapnipjwdp, swnynid, wunnwptpnud W ubpdwywind £ wnwin: Sw-
nhyutpp nEnUwuwhwmwywynil Gu, pnpnuduwytn: Swnyned £ Jwihuh yGpghtu Ywd hntlhuh uygphu,
wwnnwptpnd ognhutnnuhl: AuwywunpBl tnwpwdywséd £ 2huwuinwuncd, Ununnihwyned: @Gnwquipn E,
Jenpwuwnnt, wynipjwu Ute Yhpwnynn inGuwy k:

Philadelphus schrenkii var. Rupr. et Maxim, Upugbuh &ptGuyh: Gplwlh pnLuwpwlwywl
wygnt wwjdwuutpnd enuth £ 2-3 U pwpépnigjudp: Swnynud, wwnwptpnud W ubpdwywinud £
wnww: Swnhlutpp uwhwnwy B, pnepnuduwybn, swnywetprebpp' (wil: Swnynid £ dwhu-hntuhu W
wwnnwpbpnd  ognuwnnu - widhulbpht:  Auwlwunptu nwpwdyws £ Wdnip gbnh - wjwquiuned,
Qhuwuwnwuncd W dwwnuhw)ned:

Philadelphus schrenkii var. jackii Koehne, Upugbuh &pkuyh 2bEph: Uplugtunt &ptuyh
wjwwnbuwyubphg E: Gplwlh pniuwpwlwlwl  wigne wwjdwuubpnd - swnynud, wwnwpbpnid,
uGpdwywind £ wnwuw, pthh pwpépniejntup hwulnwd £ 1-2 J-h: Swnynwd £ hntbhuh wnwghu
inwulonjwyned, pnpnuduwybn, uwyhwnwywntnuwyntu swnhyutpny, wwnwpetpnd £ ognuwnnupl:
PUwywunptU twpwéywsd £ Qhuwunwuncd:

Philadelphus sericanthus Koehne, UpugtUh dGnwpujw: Uanwd £ Ywlwaénph pniuwpwlwywu
wjgnLd: @thtGph pwpannipyniup hwuunwd £ 4 J-h: Swnynwd £ hntlhuh wnwehU wnwulopjuyntd,
wwnnwpbpnd W uGpdwywinid £: Swnhyubpp® uwyhwnwy, pncpniduwytGn: Auwywunnpbl iwpwéyws E
Qhuwuwnwuntd:

Philadelphus tenuifolius Rupr et Maxim., Unugbuh Uppwuwbtpl: Gplwuh pniuwpwlwywl
wjgnt wwdwuubpnd 2-3 J pwpénnipjwdp pnit £ Swnynwd £ ng wnwwn, ynnwpetpnd £ W ubp-
Jwywnd Jww: Swnynuwd E hnitlhuh 2-pn nwubopjuyned, wwnnwpbpnud  ubwwnbGdptn wdupl:
Swnhyubpp' uwhwnwywynil, pnyp hnunnd, 5-1T-wywl Swnhyuepny  hwywedwd nnyniqutdwl
SwnywpnyGpned: Auwywunpbu tnwpwéddws £ Wdnip gbnh wjwquuned, 2huwuiwund W
BSwuwnUhwjneu:

Philadelphus x virginalis Rehd., UpugtUuh Ynruwlwl: Uuhwjin dwagdwdp hhpphn £, Ywd pun
NEhntnh* hwunhuwuntd £ Ph. lemoinei x Ph. nivalis plenus inGuwlutph dhole [19]: Gpliwuh pniuwpw-
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Lwywu wignt wwpdwulbpnd ntuh 2,5-3 J pwpéapnienl, wnwwn Swnynud, wywunwpbpnd W
ubpUwywind E: Bwnhluepp' fupuin pacpnduwgbn, hwjwedwé  3-7-wlwl dhugle 12 ud Gp-
Jwpnipjwdp nnyniquudwl dwnyuwpnyGpnud, YnEdwgnuu: Swnynwd £ hnluhuh YGuGphu, wunw-
pGpnLd ognuwinnuh ybipghu, uGpdwywintd hnyunGdpGphu:

Philadelphus x zeyheri Schrad., UpugtUuh 8kjkph: Iuwnwynp t' nluh  hhpphnwiht Swanwd®
Ph. coronaries % Ph. inodorus Ywd Ph. coronarius * Ph. grandiflorus inGuwyubph dhgl: 2-3 J pwné-
pnijwdp, wjlwwnwpwéd qunwéle uwnwneny enith £ Gplwuh pniuwpwlwywl wgne wwjdwu-
utpnud dwnynid, wwnwptpnd W ubpdwywinud £ Swnhyutpp uwhwnwywyniu U, pncpneduwytn,
Swnywprtpetnp' (wit, dwél: Pwdwlwrebnpptpp’ Wwnwpwbdwédl, upwdwin, JdGpy Jud pny)
wnunwhwjnywé pwynnncejwdp: Swnynid £ hntuhu W wywnnwpGpnud ognuwinnu wdhulGphu:

UpnynLuplubp L pUlwpynid: Iinwgnnniejwl wpnyntuplubpp gnyg Gu iyt np
upugbunt plthtph pwlwyny deswdwuwdp hwpniun BU Gpliwuh pnuwpwlwywl wighu
L holiwp nEunpnwwnyp, huy nwpunundhwywl pwgqUwquuncpjwdp dhwju Spliwup
pnLuwpwlwywl  wight:  Nuncduwuppnientuubph - wpninctupnud hwenndtl £ npnpt
ubpdnbywéd 10 inbuwyubph, 3 hhpphnubph, 1 wwpunhqwihu dlh dnpdninghwyw
hwwnywuppubpp,  wwpununvhwywl  wwwywubinuejntup: Cun npnud Spluwlp
pniuwpwlwywl  wygnid  wénwd  GU - hwjnuwpbpdwé  pninp tniweunuubpp, Ullwuh
pniuwpwuwywl  wignd® 1, Yphpnjwywuh  pniuwpwbwywl - wygned® 1, beoliwlh
nsunpnwwpynLd® 2 tweunlltp:

33 pnruwpwlwywl wyghubph W heliwth nGunpnwwnyh wwjdwuutnpnd ybgbunw-
ghwih wnlnnnigyntuu nuuncdbwuppwéd  nGuwyuGph Jdnnn nwwnwlynid £ 200-220,
SwnyUwu wnlnnnipintun® 15-25 optph uwhdwulbGpned: UspdEpp hwdweyned BU UnjGu-
pGp wdupb: WdGlwdwn éwnynn wGuwyubpu GU' Ph. pekinensis, Ph. schrenki, Ph.
coronarius, wutlwnip' Ph. virginalis, Ph. gordonianus, Ph. tenuifolius tnGuwyutpp: WJGUw-
Gpywn dSwnyuwl wnlnnnipjwdp wseh Bu pubunwd Ph. caucasicus, Ph. lewisii, Ph. latifolius
inbuwutbpp W Ph. coronarius L. f. fl. PL. hort. ywpwnhqujhu &lp, Swnyh 6pdwy gnyuny’
Ph. lewisii inbuwyp, nidbn wunwy pnypny’ Ph.coronarius, Ph. caucasicus, Ph. pekinensis,
Ph.schrenkii, Ph. virginalis nnGuwUutpnp:
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Ubpywjwgywéd U «Yhihowl» waqguiht wwpynd Yeluwpwquwquunigjwl udnuhenphlugh
UbpnnUwl uygpniuplutnp W Uninbgnudutpp® Ukpwinjw Unuhpnphugh opjGlywnutph puinpnipjwl swithw-
Uhutpp, wbuwyubph nu Eynhwdwywngbph Unuhpnphugh hpwywlwgdwl hwdwn Uwhwwnbujwd
nwnwéputpp W puinpwé opjblwnutnph Unuhenphlugh hpwywlwgdwl Ubennw-pwuncenilp:

YGluwpwqdwqulntpntl — UnUuppnphlq-inGuwutn — Eynhwdwluwngbn

[IpeacTaBneHbl NPUHIMIIBL U TIOAXO/bI BHEAPEHUsSI CUCTEMbl MOHHTOPHHIA OHO-
pa3HOoOOpa3us B JJMIKaHCKOM HAllMOHAIBHOM MapKe, BKITIOUYas pa3paboTKy KpUTEpPHEB
0TOOpa 00BEKTOB MOHUTOPHHTA, BBIJICTICHUS] TEPPUTOPHUH TSI OCYIIECTBICHUS MOHUTO-
PHHTa BU/IOB U 9KOCHCTEM M METOJOJIOTHUH POBEACHHUS MOHUTOPHHTA.

Buopasnoobpaszue — monumopune — 8uobi — IKOCUCHIEMbL

The principles and approaches of the implementation of the biodiversity
monitoring system in Dilijan National Park are presented, including the development of
criteria for the selection of monitoring objects, the allocation of territories for monitoring
species and ecosystems and the methodology of monitoring.

Biodiversity — monitoring — species — ecosystems

«Yhrhgwl»  wqguwiht wwnyp (HWUM) 2020R.-hg pungpyyty £ YJusnywl wjwqu-
Uh GpypuGpnud 2ppwyw vhpwywinh wwhwwuniejwlu hwdwwnbn dnuhpnphug; (BSB 884
ECO-Monitoring) épwagpnid, npu nunnywé £ Udnyywu wjwquwuh Jh 2wpe Gpypubpnud
(Pncinwppw, Nnwdhupw, “dpwunwl, Swjwunwl) punijwl  hwwnny  wwhwwuynn
nwpwéputbph (PIMS) hwdwudwl  fuunhpubph (nudsdwup' Eynnghwywl Unuphenphugh W
nGnEywwnyniejwlu wunpuwhdwlwihtu hwdwwntnGh/hwdwnpbih nywueph Jwwngbihne-
pjwlu Jwlwpnwyh pwpbpwgdwl dhgngny: Unuhpnphugh hwdwywpgh UGpnpdwdp
hwdwnpGh nguiuEph L wpnhwywu  nbnywnynt  pjwl  wwwhnydwl  2unphhy
uwintnéyh Eyninghwlwt injuubph hwywpedwl, wydwlu W yGpinednijwu punhwunin
hwppwy, npp Yubpwnh Wunwnhunwpyynn phpwhiwihu tnwpwépubnnud tnwinptn wwwn-
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dwnutpny wnwyt] yuwujwsd YEluwpwgldwquunigjwl (MR) wnGuwyubph W Eynhwdw-
Ywpgbph, npwug pwpyne yhdwyp yJwwlugnn uwwnUwihpubph, sdwl aubph no
wnuntughw| wnpjnipubph quwhwwndwl wpryncuglbpp:

hhpwl] wagwihu wwpyn gnudnd £ 33 hjnuhu-wpliencd” Swynph, thnen
hwwnywéubpny Lwl Lnene W QGnwpenitupph Jwngbpnud: Mwnpyh tnwpwéep, hwdwawju
33 Ywnwlwpnipjwl 23.02.2017p. N 190-UL npndwl, Ywaqund E 33765 huw,
wWwhwwudwu gnunnt tnwpwéep' 8167 hw, npp Uwpuwwbuynd £ punjwjuk, 10.753
htyunwpny: Pwquwehy wbuwyutph hwdwp wwpynd  unbnéywé £ plwynipjw,
pwaUwgdwl, qwpguguwl pwpbUwwun W wwwhny  YEuuwdhpwywn:  Wuwnkn
pnruwyEunwlwywl w2tuwnphp UeEpYwjwgywsd E hGnljw nbuwywhu Ywaqdny [3, 4, 6, 7].

w/ Pwpépwlwpg pnyubp' onipg 1150 nGuwy, npnughg 17-p punapyqwsd Bu
Qwjwuwnwuh Ywpdhp gppnud, 14 nGuwyp Eunbuutp Gu, npnughg 7-p 3wjwuwnwlh, 3-p
Unyywuh, 4-p Uunpynyywuh Eyninwpwswpgwultph hwdwn:

p/ 480 dwynnuynwhy uuybpp nbuwyubp W Gupwwntuwyutn, npnughg 176 wnk-
uwyp® nunbh, 2npg 50 nGuwyubpu nluBU pnudhs hwwnyneeynluutn, huy 38 wbuwyp
renltuwynp uuybp Gu:

g/ Uunnuwwp YEunwupubkp' pgtqutph nng $wniuwih unin 12%-p (512 inbuwy),
rhrtnutph 2npg 50%-p W dpgintultph 25%-p: 33 yGunwuhuGph Ywpdhp gpenud
gpwugywé £ 15 inbuwy (npnughg 6-p gpwligwé BU bwle AEnuh Ynuytughwih 3wybiwé
2-nud, 5-p° AMUU-h Uwpdhp gnigwynwd): Uhpwwilbphg  7-p Swjwuwnwuh, 18-p
Wunpynyywup W 30-p Unyywuh Eynnwpwswppwultph tunGuhyutp Gu:

n/ Anuwwpwynp YEunwuhubp' 286 YLunwluwwbuwyutp, npnughg 53-n
punanpyqwsé U 3wjwuwwluh Ywpdhp gpenud, 17-p° APMUU Ywnpdhp gnigwynid: — Ujn
pUNLU® 15 dJLwwnbuwy, 4 mGuwyh Gpyytugwnutp, 22 wbuwyh unnnlutn (7 tnkuwyutn
punapyywé Bu 33 yeunwupubph Ywpdhp gpenud, 6-p° AMUU Lwpdhp gnigwyned, 3
nbuwy tunbuhy Bu Wunpynyywuh, puy 2-p° YUndywuh hwdwnp), 2nipg 190 inGuwyh
rngntlltn (npnughg 130-p wjunbn puwnpnd BU, 36 wbGuwyp gpwugdwd Bu 3IR
ysunwuhuGph  Ywpdhp gpend, 11p° AMUU  Uwpdhp  gnigwynwd), 55 wnbuwyh
YwprUwuntUubp (npnughg 9-p ghwugdwd Bu 33 YEunwuhubph Ywndhp gpenud, 3-p'
AMUU Ywndhp gnigwyned, Uby Eunbuhy wnbuwy® Wunpyndywuh b 7 wnbuwy' Unyywuh
hwdwin):

MGwp £ WG, np prEwGn YN YEluwpwglwqwunipjwl ntuntdbwuhpniejntlubpp
ujugty, 6U nbGnlu JGY nwp wnwg, uwlywiu npwue 2wpnibwydnd U wn wjuop, W
UGpYwjwgywsd indjwiutnpp ghnwywunpBu jpwgynud nu d2gnpunygned BU, hugu wwwhnyyned
E hwdwwwunwuppwl Jwulwgbwnubph W wggwiht wywnpyh wudbwywaquh pwgdwdjw
nhunwpyntdutinh 2unphhy:

Eynhwdwywngwihu Jwywnpnwyny YN-nud wnwyb Ywplenpynud GU wuinwnwjhl,
onwjhl, Jdwpgugbnwht  Eynhwdwywngtpp, npnup  nllBU  plwwwhwwlwywl,
unghwjwywl, ghunwyppwywu J6d wnpdbe: Ywlughg BU Unwdyuwdwuph (Uhuibwpwnh)
yeunt wnipwyp, wnwpduh hwéwntunt W huwswpédwuh Ywnunt wUwnwnUbpp, unén
wluwnwnp (Upbgniune L dwdpwyh [GrUwnpwltph (wlgtnhl), fuwnp wuwnwnUtnp, Jhghu
lGnuwjhu  gnunnt Jwpgwagbunuwiht - puwydhswdwpbpp, Mwpg W Qnph [6Gpp, npnup
wnwudUwhwwnniy nkp BU fuwnnud inkuwyutbph gnjnuejwu hwdwn [1, 11, 14, 18]

LEUuwpwqUwquwunieintup YWN-nud wnbuwywiht W Eynhwdwywpgwihu Jwywp-
nwyny Gupwpyynwd £ pwquwwnbuwy dupnidubph, npnup  hhduwywunwd gnjwuncd Gu
puwywl W Jwpnwéhu hGwnlyw) wgnbgnipjnctbutph unphpy [3-5]:

Uwpnwéphu Guadwl wgnbgnipniuitp’ wwophuh Swrwhwwnnidutp, wlwuntu-
utph wpwébtgnud, tupwywnnigwdpltph wuywunu qupqugnud (P3IEY, qupbdwywiywé
hnnwdwubpnud 2hbwpwpnep)nil, hwybyw| dwuwwwnhutph Ywrnigned), sywpguwdnnywé
gpnuupgnieintl W nEYnpEwghw, pnyutbph sywunuwywpgywéd hwywe, npuwagnnnieintu W
wluophbuwywu dyunpunteincl, wnununnwd W wnpnunncd:
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RUwlwlu gnpénuutph wgnbgnipinil® unnwlpltp (Win EUNLU" pwnwwhn-
utp), dwntph pwldwwnwwuwndutp, hpnkhubp, hujughy wnbuwyubph UbGpewihwugned,
Juwuwwnubph W hhdwunnieynllUGph pruynwdutbp: LUJWU waqntgnienlultpp  hwdwiu
ntnnuwyh Ywd dhgunpnywé Yuwywdsd Gu Yihdwih thnthnpuncpinibutnh htwn:

«Yhrhpwuy wggwihu wwpynid Yeluwpwglwquwuniejwl dnuhenphugh (4U) hw-
Jwywngh Upnpdwl hhybwywu bywwwyu £ julhwwnbub, ywpyh twpwéenid puw-
Jwu nL Jwpnwéht  wagnbgnieintlubGph hGnbwlpeny wnwy GUwéd gnpépurwgltph
qupgwgnudp W Yuwnwlwnpdwl wuhpwdtn Jhpwdwnniinilutnh dhgngny  Uwwuwnty
Lwlunpwdwnutph, puwywu dhpwywiptph W nGuwyubph  wwhwwunipjwlu pwnbwydwlp
[2, 4, 28]

Swpyh wnUbiny  «YGLuwpwlwywl pwqUwqwuniejwl JwuhUy»  Ynudtughwih
ulygpniuputpp (1993), huswtu Lwle  wggwjht wnwldUwhwwnynieyntluEnpu nL ghnwyw
nuntdUwuppneginilutph Jwywpnwyp'  AUN-nd npwbu  YeluwpwgUwquuniejwl
Unupenphugh opjGywnutn  wnwgUwjuncentup wnpdt £ wiu puwydhgwywiptphu, npnup
hwdwwwwnwuhuwund BU  hGwnlyw) gwihwuhputphu.

* punLpwgnynid U hwpniun YeluwpwgUwaqwuniejwdp

* wgeh GU puyund  hwgqyuwgjnun, EunGdhy Ywd wuhGunwgdwl Junwugh nwy
gnuynn intuwyutph qquih pwlwyny,

* nlUEU plwwwhwwlwywl, unghwwywl, ghunwywu W uwynipwihu Ywnlnp
Lawliwynrpniu:

Qhunwygbiny jnipwpwugnin Yeluwpwlwywl wnGuwyh no Eynhwdwywngh wn-
nbughw| Wywlwynipintup® wuhpwdtpwn £ hwpyh wnelb), np Unyupuy hwdbdwnwpwn
thnpn nwnwéenud wdpnny YeLuwpwglwquunipjwu Unuhpnphugwihu nhunwpyncdutbph
wuglwgnudp  thwuwnwgh wuhuwnhu £ [12,15]: Uh ynnuhg, YR inbuwywihu uaqup dhpuin
gunuynd £ nhuwdhywih Jtp' wbuwyubph wwpwddwl wpbwiuGph  thnthnfuntejwu
hwpyhu (hwinwwbu dwpnn gnpdnilbnijwu W Yhdwjwywl thnthnpuncejniuutph hGun
Juwwywsd) U wnbuwlyblwdnpdwu gnpdpUpwgltph Junphhd: Ujnwu ynndhg, Udwl
nhunwpyndutpp wwhwugnud BU UGS pUny Jwulwgbunubp W dwdwlwyh hulywjwywl
Swhuutn: Oppuwy, Gypnwwywlu hwjinuh wgquwhu wwpynwd jupgwpwuwywu fudpbph
pninp inGuwyutbph npndwl hwdwp uGpgpwyyt) GU wydbh pwu 200 hGwnwgnunnnutn [27]:

Nunh JnuhpnphUqwihtu nhnwpyndubpp wGwp £ Uywwnwywninndtu HWN-h
plwywl (wuwnwnwihu, wnwthwunwuwihl, Jwpguwagbunuwhl, gpwihl) Eynhwdwywp-
qbphu, pniuwywl W YEunwluwywl wphuwphph wowUdhl opjtywnubphl, wyn pynd® 33
Lwpdhp gppnud gpwugdwé nbuwyubph wnwniywghwubph Jhtwyh pwgwhwjndwlnp,
huswbu Uwl wju gnpénuutph hwjnuwptpdwlp W npwlg wgnbgniejwl  wunhdwlh
qUwhwwndwup, npnup uywnuwihp U W Ywpnn BU hwdwlwywl Yunwug UGpywjwgut)
AMN-h  Eynhwdwlywpgbph W UR-h  hwdwp: Wuhpwdbin £ Lwl  wnwolwhGne
Lpwlwyniintt wnwp onwpwédht wjiu inGuwyubphu, npnug UGppwihwugnidp puwywl
Eynhwdwywngbn L wpwg pwgdugnidp uywnund GU Eynhwdwywnpgbph Yuwjniunigjwup
(huqwahy wnGuwyutn) [10,13,21]:

UnuhpnphUugh gnpénnnipjnillGpp wtwnp £ hwugbwynptu Lwle  wnBuwyutph
puwywl vhswywjph thnthnpuntejwl vhnnwdutpp, win pynd” Yihdwih thnthnpunipjwu W
gpnuwpgniRjwl htwn Yuwywé, npnup Ywpnn GU hwjwlwywlu Junwug ubpywjwguby
Lwlunpwdwnutph W Eynhwdwywngh wdpnnpwywuncejwlnp:

Ut W dBpenn: Stuwyh/ynwnigwghwih Jdwywpnwyny dnuhpnphugh opjywnubph  pluwn-
pnupjwl hwdwn hhdgp npwug wplnpneggniut £ i A3MS-h hwdwn® wuhGunwgdwUu Junwlgh
wnwy gnuytip, wyndh Ywd punbiugywséd nGuwyubnh/gtntph Jwjph wgqqwyhgutn hwunhuwlwip,
gjnLnwwnbnbuwywt, ntnwgnpbwywl  Ywd  wj  wnlnbuwywl, hugwGu Uwl  unghwjwyw,
dwynLpwihu, ghinwywl Lpwlwynie)ntt nluGuwip W wyt [2,15]:

3nipwpwugnin punpywéd opjynh  hwdwp wuhpwdtn £ 6wkl npw jupguwpwlwywlu
wwwnywut|nipntup (nkuwy, gbn, putnwuhge), ginuytint ywjpp, qpuntgnwé tnwpwdegh uwhdwuutbnp,
wUhpwdbwnniejwu nbwend Lwl nyw| nGuwyh puwydhgwywiph  (wakwywnh, wwnGwywiph)
Jhdwyp (hnnh, dpUninpuinh, onh winunninjwénienLup):
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Eynhwdwywngh Jwywpnwyny Jdnuhenphugh opjGywnubph punpniejwl hwdwp hhdp GU
Eynhwdwywpgh hGnlyw] wpwldbwhwnynipinluutpp’ Yeluwpwquwqulnipjwl  hwpuwnncpinlup,
tuntdhy, nEhyunwht  Yuwd wlhGnwgdwtu Juwugwd  wnbuwlubph  J66  pwlwynipnilp,
Ywplnpneejntp - Jhgpwghw  Ywwnwpnn  YeunwuhuGph  hwdwp, unghwjwywl, wnunGuwywil,
ghinwywl Ywd Bwynipwiht Lpwlwynientup, Juwiph (Ynuuwywl) tnwpwdplbph wrwjnieginiup W
wyu:

Eynhwdwywngh yhdwyp guwhwunbint hwdwn wnwuduwgynid U JEY Ywd Jh 2wpe pun-
nn2hg opjGUwnutn W phnhunhywwnputp, npnug Uhgngnd  huwpwdnnp £ pwgwhwynG  plwywl Ywd
dwpnwdht wagnbgnigyniul - Eynhwdwlwngh Yypw:

Unuhpenphugh wnwpwéputph puwnpnieintp ywhiudwd E npw bywwnwyubphg: Cun npnud
Uwwwnwywhwnpdwp £ wpwldlwgut) Enwnuwihu tnwpwédplbn unynpwpwn * wpgtingwhl gnwnhl),
$nUwjht nwpwéplbp (Uunwlnwpun nhnwnpynidubph hwdwp) W dwpnwshu npwuudbnpdwugyué
nbnwdwutn:  “Yhuwugh  Lwplwywu  thnynd - GPS-h dhgngny  Upynud  BU UnUhpnphugh
hpwywuwgdwl  wnbnwuph  (thnpéwhpwwwnpwylbph  Ywd  npuwudnpubn  JGpgubine) — 6hon
ntnwnhpetnpp' Ynnpnpuwwnutpp W pwpépneeintup dnyp dwytplunuehg:

Wuwnwnwihu Eynhwdwywnpgtph dnuhpnphugp Ywwnwpynd £ punhwlunip uygpniugutpng’
hwpyh wnlbiny bwl nndhuwuwn nbuwyubph W tnEnwugh wnwudbwhwwnynientlutpp [4, 5, 15, 20]:

Rwéwpbunt, ununt b Yununi-pnfunt wbnwebbpnd thnpdwhpwwywpwyutpp hhduyned
EUu UM-h pninp gninputpnud’ pungpybind  Yunune Gpyne wGuwyubpng wenwdwutp  nwppbp
pwpéapnieintlltph Ynw: dnpdwhpwwywpwyutph rhup wpgbingwipu gnnnud® -3-5, nbyptwghnu W
inuinbuwywlu gninhutpnud® -7-8: ®npdwhpwwwnwyutph swihbpp® ng wwywu, pwl 400 u? (20 x 20
J): lunnwihu  wpwhwpyh  thnthnfuniggnilbph W Swnwpethwhu - hujwaghy — wkuwyutph
UGppwithwlgdwl quwhwwndwlu hwdwp gninhubpp wGwe £ |huBU ng ywywu, pwlu 1042 (10 x 1U):
JEpwpunwnnnie)ntup quwhwwntine hwdwp pwnwyniuhutnp wtwnge £ nluGuwu 1 u? (Tx 1U)swhl
3-hg ny wwlwu Ynpyunnnieintt: Npwtu Unuhenphlugh gnigwuhpubp gpwugynid G hwdwpBune L
Jwnunt hwuntu dwnbph rhyu nL puh npwdwaghédp, W hwdwpyyned £ npwug funneeiniup (wntph
rhyp 1 lJz-nLlJ), huy hujwaghy nbuwyutph hwdwp' wewudljwyutph pwlwyp: Spwugynid £ hhywln
W Juwuyws swnbph ehup, W hwpdwpyyned £ npwlg nnynup: Yepwpunwnpnientp guwhwntne
hwdwp  pwnwynwuptpp  wwwnwhwywl  punpgnud - B thnpdwhpwwwpwyh - Jpw  Gpke
ynyunnnipjwdp), npwugnd  hwpdwpyynud £ hwéwptune W wnune pniuwlubph  phyp' pun
hGwnljwy swihbph® <5 ud, 5-10 ud, 10-15 ud, >15 ud: Syuwutph hwywpwagndwl
hwdwhwywunientup® wpgbingwiht gnnnud® 2 tniwphtu 1 wugwd, nGynpGwghnu W nlnGuwywl
gnwnhubpnud® wdBlU tnwph 2 wugqud:

YEunL ynipwyh unuhpnphugh hwdwp uwnnphu, Jhohu W yGphu Jwubpnud gGwnp Gpyne w-
thtphu hhduynud BU dGhwywl  thnpdwhpwwwpwyutp® punhwunip pUnd 6 thnpdwhpuwwnpwy:
Unénuinubpnud hhduynid U 6-8 thnpdwhpwwwpwyutp: dnpadwhpwwwpwiutph gwihbpp' wnbywqu
400 u? (20 x 20 U): huywghy wnbuwlutph twpwsdwl quwhwndwl hwdwn hhuuyntd U gninhUtn
10 u? swihnd (10 x 1 J), yEUnL wnipwyh nbwenid®  dwuwwwphhg nbwh gbnp W gbnhg nGwh
wncpwyh funpep: Npwbu Unbhpnphugh gnigwuhpubp gpwugynid GU YGune W unéne hwuntu 6wntph
phdp nu puh wnpwdwghép, W hwpqwpyynud £ npwlg huwnniejniup (Swntph phyp 1 Uz-nLU)Z
Qpuwlgyned E yEunL W unént hhjwun b Juwudwé swnbph phyp, W hwpdwpyynd £ npwlg tninynup:
JYbpwnuwnnpnientup quwhwunGint hwdwn pwrwyniuputbpp (3x3 U) ywwnwhwywu punpynd Bu
thnpéwhpwwwnwyh ypw, npwugnud hwpdwnpyynd £ Yune W unént pniuwyuGph  phdu punn
hGnlywy gwihtph' <5 ud, 5-10 ud, 10-15 ud, >15 ud: hujwghy wnbuwyubph wagnbgniejwl
quwhwwndwl hwdwn 10u? thnpalwywl npwlutywnutpnud guwhwwndned £ npwug wnwldujwyutph
pwlwyp: SYwutph hwjwpwgpdwl hwdwhiwywuniejntup wnldwql 2 wnwphu UGy wugqud®
wdnwlp (hntuhu-hnehu):

Euntdhy, wuhGnwgnn Ywd hwqugjniin pniuwnbuwyubph dnuhpnphugh hwdwp thnp-
dwhpwwwpwyubpp wtwe £ hpdudbU wju nwpwéepubpnud, npnbn hwjunuwpGpdtp B Udwu
nbuwyubph wnwnigwghwutnp' pungpybiny jnupwigwtignen nbuwyh wrtdwaql JGYy wnwnigwghuw:
Suwpwynpnipjwl ntwend wtwnp £ hhdudblu ErnwinUwiht tnwpwéplbpnd (wngbingwihu gnunh) W
wnwyb] Jwpnwédhtu  wgnbgnipjwl  Bupwnyywséd  hwnywsdubpnd:  Lpdwd  nbuwyubph  unp
wnwniywghwutph  hwjnlwptpdwt Uwwwnwynd  UN-h wdpnng wnwpwéenid wwnpbpwpwn
wuglywgyned U quuncdutp, W hwjnbwpbpdwu nGwenid hhduyned BU- Unp thnpdwhpwwwpwyutn:
Pwquwpwlwy wnunigwghwubph ntwentd npwlp wbwnp £ nitubuwl 10U x 10U swithp, duwgwé
wnbuwyutph hwdwp wGwe E pungnpydh wdpnng wynunigwghwl: Cunpdwé opjtlywnutph Jhdwyh
quwhwwndwl hwdwn gpwugynd U wnwnigwghwih Unwnwdnp Jwybpbup W wnguyp wnGuwyh
wnwldljuyueph pwlwyp 1T U*h dpw (Wnwnigwghnl funnpiniup) Weind  dwnynn  Wwd
wwnwywinn  udnpubph pwlwyp: SYwiubph hwywpewaanpdwl hwiwhwywunceintup' wnbdwqu
GnpynL nwpht UGl wuqwd hGwnwgnngnn  inbkuwyubph swnyuwl dwdwlwywppgwuncd: Mwpyh
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wnwnpwdéenid Uunp wnwniywghwutph npnudwu gnpénnniejntbutpp wbwne £ JuwnwnytGu wdBlu twph
[12, 19]:

Nnuw2wpwynp YEunwuphubph funnp  wnwpeunundhwywl hudptph  UBpYwjwgnLghsubph
Unuhenphug.

U. Qyuwwbuwlyubp, npnug nhunwugh Uwhiwywl thnyned GPS-h Uhgngny Updnud Gu
Unuwl,, 3wnwpshu W Qbwnhy gbwnbph Ynw npuwldnpubn yepgutine 6hpin iknwinhpetipp® Ynnp-
nhuwwubpp W pwpépniejntup  6ndh Jwybplnyehg, huswbu Uwle punhwunip wnbGnGYwwnynie)niu
hwaqyuwagniin Ywd Euntdhy dyuwnbuwyubph wynwniywghwubph yhdwyh Gpwpbpw) (wpwnwehu
winGupp, uGnwwnwphpwihu Ywaqup, hhjwunniejnituuGnh npulenpnudutpp W wyu): - Unuhenphugh
hwdwp gtwnGph  Jpw  npuwudnpubp  JGpgubine  yGinGpp/thnpéwhpwwwpwyutpp wbwne £
LUwhiwwnbudbU wju tnwpwéeputpnid, npunbn hwjnbwpbpwé U «Upmynibupubp W pubwpynidutp»
pwdlnid Wpywé nbuwlubph wynwnLywghwlbnp® pungnytiny jnupwgwgnin inbuwyh wnbjwau Gy
wnunigwghw: 3Ipduwdnpdwsd [hwnpdbe YwlpuwwGunwdubp  niuBbwint hwdwp  Unuhpnphugh
nyjwutpp wUuhpwdtwn E utnwliw| Unwywl npuwldniputin JGpgutinc
yGwnGphg/thnpdwhpwwwpwyutphg, npnbp huwnpwynpniejwl nGwend whwe £ hhdudBu EtnwnUuwhu
nwnwéputpnud W Jwpnwéhu wagnbgniejwl wnwyt] Gupwnpyywsé hwndwdubpnid: Npuwudniutnp
dtpgybint U ghnwywl hGwnwgnunientllbph hwdwp Uwhwnbujwé  hwwnny  EGYunpwywu
hnuwupny pnuhsutph Jhgngny (Electrofisher SUM 1200V) gwugtp (uwgny) 0,5-0,7 ud wugeny’'
gbwnbph Ypw bwhiwwbu Lpqwsé Yewnepned, npnug Gpywnnie)niup gnh Gpywjupny wtwe £ (hup 10-
15d:  QUuwwbuwyutph  Jnuhenphugh  hpwywlwgdwl  hwdwnp  npuwudnUGph hwywgeh
JGpnnwpwune)ntl wytbih Jwupwdwulu npwé E wnwnppbp EGYnpwywl hnuwlpny pruhgutph
ntnbgntjgutnnid:

ElGyunpwywl hnuwlpny pnuhsutpp huwpwynpnientt U wwihu wunhdwUwpwp JGdwg-
UG|NL hnuwUph nudp W wnwug Juwubine dyutphu, Yeunwuh yhdwynd pnubp tnwpptp swihh dyutph
wnwUdlujwyubn® npuwudnubpnd nbuwywipu Yuadp W npwlg hwpwpbpwywl pwlwyncpintup
wwngbnu/npnGint Lwwiwnwyny: IGnwagw  hEnwagnunie)nltlutnh dwdwuwy wbwe E gpwugytbu
thnithnpunipnlultpp’ Wby npwup punpywé  thnpdwhpwwwpwyubph Jwupt Uwpwgpuwywu W
pwnubqugpwywl Uncetpnd, win pUYnid’ pUwihlu pwpunbquepnud W ncuwuywputpnid:

Cunpjwé opjyinltbph (nbEnwplwy, hudwahy, EuntUuhy, $nuwjhu inbuwyutn, wuhbunwgnn
Jwd hwgywagyniin  nGuwyutn) yhdéwyh quwhwwndwu hwdwn gpwugynid U npuwudnuGpnid
dyubph mBuwywihu Yuaup W npwlg hwpwpbpwywl pwlwynipintlp’ jnipwpwlgnip nkuwyh
wnwUdlujwlubph pwlwyp Ungyu gbwh wnwpptp YenGpned  (wnwnLgwghn puwnneggniup)® Upking
uGnwhwuntt WHwdJ  dJwnpnn  wnwldWywyubph  pwlwyp:  SYywubph  hwyjwpwagndwl
hwdwhwywunipntup'  webdwal  Gpynt  wdhup JGUy  wlqwd: Mwnpyh  wnwpwéend  unp
dUUwwinbuwyutph npnudwl gnpénnnienltlltpp wbwne £ Yunwpytu wdbu vwpp [1, 22]:

£. dwjnwjhu dUnnbultp: Lpywéd wnbuwyubph Unuhenphugh hpwywlwgdwl Uwhbwywu
thnentd GPS-h dhgngny  Upynid GU npuwldnipubn Jepgubine hwdwp Uwhiwwnbujwd  dwjnwihu
dnntultipht punpn? phnwnwubph (dwjnwiht  JGpyugnidutbp, pwpwerwihywépltp, wlnwnwdty
Swlwwwphutph Ggptph dwjinwwwwn hwndwsutp, pwppwnpnun jwligbn W wjt) 6hpn inknwnhpetpp®
Unnpnhuwwnubpp W pwpépnieintup 6ndh Jwybplnyehg, hugwytu bwle punhwunip tnenGywwnyneeniu
unnniultph wnwniywghwutph yhdwyh yGpwptnwy (wpunwehl nbupp, uGnwwnwphewiht wuaqup,
hhywunntpniuutph npulcnpnduGpp W wyu):

Unuphpnphugh  hwdwp  punpn  phnnnwubpnd  npuwudnUp YGpguGine YewnG-
np/thnpadwhpwwwpwyutpp wewne £ uwpiwnmbuytlu wit nwpwédepubpned, npntn hwjunuwptpjwé Bu
ytpp Wqwd wnbuwyubph wynwniywghwubpp' pungnpytiny jnupwewlgnip nbuwyh wndwqu Jdey
wnunrgwghw: Ipduwdnpdwséd hwnpdbe Ywlpuwwnbunwdubpn  niubbwint hwdwp  Unuppnphugh
nyjwubpt wuhpwdtn £ unwlw]  Wunwywlu npuwudniputbp JGpguGint  yGuwnk-
nhg/thnpdwhpwwwpwyutphg, npnup htwpwynpniejwl nGwenid wbwp £ hhduyGu Enwnuwihu
nwnpwépubpnud W dwpnwéhu wgnbgniejwl wnwyt] Gupwnpyywsé hwindwdubpnud: Npuwudnwubpp
Jtpgybine U ghunwywu hGnwgnuniejnilubph hwdwp Gwhiwnbujwsd hwnnly wwnpwundwé
pnUuhsunph dhgngny (4wl reEl-Guywutn) pwnwnbgh Ypw bwhuwwtbu Ldwé Yeinspned, npnug hwdwnp
thnpéwhpwuwwnwyutnp whwe £ nluuwu 10 x 154 swithp:

Cuwnpywé opjywnlbph (nEnwplwy, EunGUhy, $nuwjht inbuwyutp, wuhbunwgnn Ywd hwg-
Jwajntin nGuwyutn) yhdwyh quuwhwwndwu hwdwn gnpwugynid GU npuwudnuEpnud Unntultph
wmbuwywiht Ywadp W npwlug  hwpwpbpwlwl  pwlwynieintup®  jnupwewlgnin— nbuwyh
wnwUudljwyubph pwuwyp Unylu nbnwdwuh nwpptp Yenspnud (wnwniywghnu fuwnnceiniup) Upkiny
ubnwhwunt WYHwJ  dJwnpnn wnwldbjwyutph  pwlwyp: SYwiubph  hwjwpwgpdwu  hw-
Swhuwywunientup® wnljwqu Gpyne wdhup  JGY wugwd: Mwpyh nwpwédenid Unp inkuwyutph
npnudwl gnpdnnniejntlutnp wiwne £ Yuwnwpytu wdtu tnwph [3,16]:
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Q. Ergbwwnbuwyubp: Unuhenphugh hwdwn thnpdwhpwwwpwyutpp wtwp £ Uwhiwwnbu-
J6U wju wwpwépltpnud, npnkn hwjnuwpbpdtp U “Upnyniuplutp b pUbwpyndubp” pwduncd
WJwé  wbuwyubph  wnwniywghwutpp' pungnpyGinyg — jnupupwgn wbuwyh - webduqu  dey
wnwnijwghw: Ipduwynpywé thwpdbe uwupuwwnbGunidubp  nluGUwine hwdwp  Unuhenphugh
nyjwilbpt wuhpwdtun £ unwlw] Wunwywl thnpéwhpwwwnpwyubphg, npnup  hbwpwynpniejwu
nbwend wbwne £ hhdudblu Ernwinwht tnwpwégubpnd W dwpnwédht wgnbgnipjwl wnwyb)
GupwnYYwé hwinyjwdubnnid: Pwgh win Lpwd wnbuwyutnh Unp wnwniywghwubph hwjnbwpGpdwu
LUywwnwyny wuhpwdtunn £ wywnyh wdpnne nwpwéenid wwppbpwpwn wugywgub) quunwdutn W
hwjinbwpGnpdwu nGwenid hhdut unp thnpdwhpwwwpwyutnp:

MnuwnLywghwutph hwdwp thnpéwhpwwwpwyutpp wbwne £ nctubuwu 1000 x 1000U swithp,
nnpn2 nGwetpnud thnpéwhpwwwpwyh uwhdwlltpnud wiwne £ pungpydh wdpnng wnwniywghwu:
SYhunwnpynuwdubpu ppwywlwgybint U nwunwiht - wwjdwuuGpnud  Jhgniwp  Gnwlwyny
hGnwnhwnwyubph  dhgngnd, nhunwpydwt  hwdwp Uwhwwbu punpwéd  wnwytbp  hwpdwp
inbBnwnhpetphg, npnup Yuwwhny&Uu wnwyb| UGd inbuwnwpun:

Uju Gnwuwyny nhunwnpyndubpp huwpwynpnieintu GU twihu, wnwlg wuhwlquunwgubing
pngntllbphl, npnpGint W gpwugbint wnGuwyp, wnwudljwyutph pYwpwlwyp, ubnwwnwphpwihu
Yuwaqup: 3Gnwgw hGnwgnnnienlultph dwdwlwly wtwe £ gpwtgytu thnthnpuniencuutpp® Upkiny
npwup punpywé thnpdwhpwwwnpwyutph wnenwnhpgh Jwuht UWwpwapwywu W pwpunbqugpuywu
Uncetpnid, win pUnLd® pywihlu pwnunbqutpnud, (nLuwlywpuGpnud:

Cunpjwsé opjywnutph ($nbwjhu nbuwyutn, wuhGunwgnn Ywd hwgywgnin inGuwyutn)
Jhtwyh quuwhwwndwl hwdwp gpwlgynud GU pngnillbph nGuwywihtu yuwqup W npwlg hwpw-
pEpwywl pwlwyniintup punpn? phnunnwuspnud” JnLpwipwlgnin wmbuwyh wnwudljwyubph pwuwyp
wmwppbp  YewnGpnud  (wnwnwjwghnu — fuinnugniup)' - Wking uGnwhwuntt Wwd — &wnpnn
wnwUdujwyubph pwlwyp: SYwiubph hwjwpwgpuwl  hwédwhiwywunieniup' webywaql  Gpyne
wdhup UGy wlqwd: Mwnpyh wnwpwéenid Unp wnwniywghwutph npnudwl gnpdnnniejnllutnp
wtwp £ Yuwwnwnytu wdBlu nwnh [25]:

2. Ywplbwuniultp: Unuhpnphugh hwdwp thnpdwhpwwwpwyutpp wbwne £ bwhiwnbudtu
wjl tnwpwsépubpnud, npnbn hwjnuwptpdtp B ‘Upmyniupubp b pubwpyndubp” pwdunwd Updué
nGuwyutph wynwniywghwutpp® pungpytiny jncpwpwtgnep inbuwyh webywgl UGy wynwnijwghw:
pduwynpywé  |hwndbe Ywlhuwwnbunwdubp  nluGUwine hwdwn  Jnupenphugh  wdjwiutpp
wUhpwdbn £ unwluw) unuwywl thnpéwhpwwwpwyutphg, npnup htwpwydnpniejwl nbwencd
wbwpe £ hhdudblu Enwpnuwiht tnmwpwéepubpnd W Jwpnwédhu wignbgniejwl wnwyt) Gupwnyywé
hwindwdltpnud: Pwgh wyn ULpJwé nGuwyutnph Unp wnwniywghwUbph hwjnbwpbpdwl bywwnwyny
wUhpwdbin £ wwnpyh wdpnny wwpwéend  wwpptpwpwp  wlglwglt) quunudup W
hwjnuwptpdwl nGwencd hhuutp unp thnpadwhpwwwpwyutp:

MnuwnLywghwutph hwdwn thnpdwhpwwwpwyubpp wbwne £ nctuGuwu 1000 x 10004 swihp,
Gpeninhutpp’ 3-5 YJ Gpywpnugjudp: Hhunwnpynudubpu hpwywlwgybine B nupnwiht wwjdwl-
utpnud, nhunwpywl hwdwnp Uwhwwbu punpdwéd wnwyb] hwpdwp  wnGnwnhpgtphg, npnup
JuwwwhnytU wnwyt| U66 tnGuwnwpw, dhgniw| Gnwlwyny, hEnwnhwnwyubph dhgngny, huswbu bwl
tnenLnwihl nhuwnynidutiph dhgngny” $heutiiny YeunwuhUtinh htwebnp W npwg wngwuhgUtnp:

Uju Gnwuwyny nhunwpyntdutpp huwpwynpnieintt U nwihu wnwug wuhwlguwnwgubing
yeunwuhutphu, npn2Gint W gpwugbint tnGuwyp, wnwudbjwyutph pwpewlwyp, ubnwwnwphpwihu
Ywaqup: IGnwqw hGunwgnunnieintlltph dwdwlwy wtwe E gpwugytl npw thnthnfunie)nlltnp:

YwprlUwunlUUGph  Unuhenphugh hwdwnp wnyuwiuGph  gpwugnudp  Uwywwwywhwndwp E
hpwywlwglb] bwl wwppbp nwunwiht uwppwynpnwdutph, UGpwejw) wnGuwgpnn uwpetph ($n-
tnnpnlihsutinh) Uhgngny:

Uju wbuwyutph JUnuhenphugh hpwlwlwgdwu hwdwn  nhunwpynidubph  JGpnnwpw-
Uncpyniup (hGweptph W wpqwuhpubph wnbuph  wnwudlUwhwunynieinilltpp) wybih Jwupwdwul
whwnpe t ubpywjwgyh nwwnwiht wwydwultpnud gnpslwywt - wpuwwnwlpubph/wwpwwdniuputnh
dwdwlwy:

Cuwnpdwé opjlywnubph hdwyh quwhwwndwl hwdwn gpwugdnid U YwelwunituUbph wnk-
uwywjht Ywaup W npwlg hwpwpbpwywl pwlwyniejntup punpn phninnwutpnud® jncpwpwgnep
nbuwyh  wnwudywyutph pwlwyp wwpptp  Yewbpnd  (Wnwniywghnt  funnwegniup)' Upkiny
ubnwhwuntt  wnwUdlWjwyutph  pwlwyp:  SYwiubph  hwywpwagpdwl  hwiwuwywunipnup'
wnUjwqu Gpyne wdhup UGy wuqwd: Mwpyh wnwpwséentd Unp wynwnigwghwubph npnudwu
gnpénnnienllltnp whwe £ yuwwnwnytU wdtu wnwnh [4, 9]:
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Upnyniuplutp W puliwpyncd: BSB 884 ECO-Monitoring 6pwghpu hpwywuwgunn
w2huwwnwupwihu punwdpp, nuncdUwuhpGing wrw gpuwywu Unueptpp W hwdh wnubiny
2020-2022pp. YWMN-h wnwpwoéph wlonwgne pngnn uwneh (U@U) Jhongny  hGunw-
gnuincejwl wpnyniuputnp, 2qnuntp £ YGuuwpwgdwquunipjwlu Jnuhpnphugh opjGywn-
ubpp' nbuwyutph W Eynhwdwywpgbph dwywpnwyny:

AN-nd wunwnwjhu YEuuwpwquwquuniejwl JdnuhpnphUugh hwdwp wnwla-
Lwgyb] 6U hGwnlyw) inenwdwutnp/ puwydhgwywntpp.

w) Uplbywu hwéwntunt (Fagus orientalis) wuwnwnh inGnwdwu Iwnwnéhu gtunh
wyjwquwunid:  Wu  wnwpwédph  hwowpyninutph  Jhwwnwppnepinitup b ywhwwudw-
énipnltlp eny BU lwihu wnwldlUwglt), win puwydhswywpp' npwbu uwywy dupyws
pnruwyGunwuwywl wphuwphh Yebuwdhgwywyn:

p) ®nwn qbnh hwplwuniejwdp gwnuynn jwnuninltbpp, npnue Juguywé tu
Jwnunt ypwgwlwl (Quercus iberica) W funpgnpwnty (Q. macranthera) wnGuwyutphg: ®n-
Lwnh wnuninuGpp nmwphubp 2wnpniuwy wnncdtp BU hwnwwbu twnpGpwhu wnBwnubphg
(nLdtin pwuhutn), wydd wbwne £ guwhwunt] npwug yhdwynp:

g) luwnp wuwnwnubp, npwntn wand G bwle pnunt Gpyn tGuwyutn: Undnpwywt
pnfuhu (Carpinus betulus) tnwpwéynid £ wlinwnwihu gnnnt wdpnng wnwnwédepnid Uhusl
2000 U pwpépnipntl, huy wnplbywlu pnrupu (C. orientalis.)’ Uhugl 1500 U pwnapnieyniu:
Pnfuhu hwéwpbunt W Ywnunt hGun wnwewgunid £ hwéwnpBunt-pnfunt, Jwnunt-pnpunt
fuwnp  wUwnwnutn, npnug Jnuhpnphugp fupun wuhpwdtn £, pwlh np  pnpunt
inGuwyubpp dupnd  BU wnunbuwwbu  wybh wpdbewynp hwéwpGune W Yununt
wluwnwnubph Jhwwnwpnpnepncup:

n) Un6nunutbp: ®wunbple Swnwwnbuwlyubphg Ywqudwd wunwnutbpp YWN-nud
gnwynd  EU uwhdwUwthwy  wwpwéde' wnwldhl  Ynguiubph  wnbupnd: YWAN-nud
hwunhwnn unénL plwywl wuwnwnutpp 2wwn hwgqywagnen Gu Swjwunwuh  hwdwp,
pwgh wjn, nwnwoépnd Jwl wphGunnwywl unénuintkn, npnup UepYwyndu nupabp Gu
wwnyh wunmwnwihu Eynhwdwywnpgh wupwdwubh Jwup: “wug yhdwyh quwhwwnnidp
W JdnUppnphugp swihwqwlug Ywplnp U wwhwwuynn wnwpwéeh punhwunp yhdwyh
quwhwwndwu hwdwp: Unfuh undhu (Pinus kochiana), npp hwéwfhu wnwgwgunid E fuhwn
unénunutp, hwunhwynud £ 3nyweph wjwqwunwd® UpGgniune W wdpwyh (Gruwpnpw-
utph (wlgbphu dwwwytlwal wywnmndéwlwwwnhh, wjuwtu Yngdws Yhihgwlh npnpwl-
utph 2pgwlncd: Unghu 2w £ uwle Yhihpwl pwnwpencd W dGpdwyw  (GrUwjwlgtphu:

&) YUN-h nmwpwédpnid wnwuduwgyt| £ Unubwpwnh Yeunt wynipwy-wpgGiuywynp,
npp gqpwnbgund E Uninn 25 hw wwpwép b gunugnud B Unwduwdwlp  gjninh
hwplwunipjwdp: NEHYwhu Swnwwntuwyp® YEUh hwwnwwwnnwghu (Taxus baccata), ukn
dwwwytuny &gynd £t ®nwn gbwnh Bpynt wihbph  Gpywjueny 1500-1800 U
pwnénniejntlubph ypw: WU wagwjht ywpyh rGihyunwhu Gquyh Eynhwdwywng £, ntup
Ut6 ghinwywu, ptwywhwywlwywu b uynipuwwndwywl wpdtp:

q) Quutph Unuhpnphugh hwdwp wnwudluwgytp U Ununle gbinh W npw dbp
pwihynn Junwyubph' 3nydwenen, Sinnnuwiuwgntp, 3wnwpdhu W Ainwl Jhwgdwl inbnw-
Jwubpp, npintn hpwywuwgytint £ dyutph npup:

£) Ununl gbinh wnwhljw dwjnwiht  dGpjwgnidutpp, huswbu bwle Upilwpwnh
ytunt wnipwy - wpgblwywiph hwpwyhg pwppwpnun inknwdwubpp Yéwnwtu dwjnwihu
dnntultph thnpéLuwlwl nhuiwpynwdubph hwdwn:

p) YGunwuhubph (YupUwuntulbn W Ergntlutn) nGuwlyutph gnnigjwu hwdwp
wnwUduwhwwnty nbp huwnwgnn Eynhwdwywngbpp Qwnwpsht L Unwduwdwup
inbnwdJwubph twpptp pwpanpnipinilubph Ypw), npnug Ynuyntun thnpéwhpwwwnwyubnp
wtwp £ npnayEU thnpdbwywu nhnwnynwdutphg hiwnn:

«YhgwU» wggquwiht wwpynwd dnuhrenphUugh opjGywnubn hwunhuwgnn hwoéw-
npGunL wuwnwnuGph W Ywnuny/ywnune-pnfune wunwnUGph hunhywwnnpubp GBU npwlg
nnuhuwlwn nbuwyutpp' hwdwnbuh wpllbgwup (Fagus orientalis), Ywnuh Upwgwywup
(Quercus iberica) L ywnuh fungnpwntep (Quercus macranthera):
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Syjw; opbGUnutGpp  Lwl  pUwwwhwywlwywl  hwwnny  hGunwepgpnLeintu
uGpywjwgunn  wwpwépltn Gu, npnup  Yhihpwl UN-h Juqund UGpwndwé GBu
Rwjwuwnwunwd «EdGpwiny Eyninghwywl gwugh b [26]: Uotnnwywl Unuhpnphugp eyl
uw  hwjinbwptpt,  huwpwdnp  thnthnfunepnilltpp (pwgwuwywl  Jwd  npuywl)
wuwnwnubpnd® hwdwptuh wplbywup, Ywnuph pwgwywuh ne wnup hun2npuntgh
hunniejnlup/wnwwnnieintup  quwhwwntine  Jhgngnd:  Wu  wuwnwnubph dhdwyhg
qgwihnptl YwhiJwé B wggquwihu wwpyh Eynhwdwywpguiht - Swnwjniejnilubph W
oppwyw Uhgwdwinph (wWwnyh wwpwéepnid W npwuhg nnipu’ wwhwwudwl  gnunncd)
punhwunip  Jyhtwyp: Ywplnpynud B Uwle  pnyutGph Unp, wnunBUghwp hudwghy
wnGuwyubph UGppwihwlgdwl nGwebph gpwugndp: Uhwdwdwuwy huwpwynp Yhuh
npnwyh  Ggpwhwugnuwubp  wub, wu  puwydhpwywipnd  wnyw  wuophbwywu
gnpénLutnLejwl Jwuhl:

«YhhgwU» wagwihu wwpynwd  unént wuwnwnelubph W yeune wnipwyh Unuhpen-
nhugh opjGywnltn GU' unénunubpp (PUWywUu W wphGunwywl wnuywpyubn) W npuwlg
nnuhlwuwn ntGuwyp® YUnfuh unéhu  (Pinus kochiana), y&unt wnipwyp W npw nndhUwln
inbuwyp® YEuh hwwnwwwnnwihu (Taxus baccata): SYjw| opjGYwnuEnp Unyuwtu hwdwpyned
EU Swjwunwuh Yuplnpwgnuyl  pniuwpwlwywl  wwpwédpltp®  plwwwhwwlwywl
hwwnnty hGunwpepennieintu UGpywjwgunn , npnup “Yhihgwu UN-h Yugunud UGpwnwd Gu
Swjwunwunid «EdGpwinyy Eyninghwywl gwlgh kg [27]:

UMN-ntd wédnd BU Jh 2wpe wnGuwyutp, npnup nlubu ginpwp wndte: “Ywlghg
hwwncy nwnpnipjwu Ywnpe ntlGUu Swjwuwnwuh hwdwp EunBuhy wbuwyutpp W Jh
pwlh wbuwy, npnup punapywéd Bu 3R pnyubph Lwnpdhp gpenud: UnUuhpnphugh
pUpwgentd wuhpwdtn £ hGwnub wn wnGuwyubph wynwniywghwubph yhdwypu W
gpwlgb] wtnh nubgnn thnthnfuncenilutpp: Ujn wnbuwybunhg  «Yhihgwu»  wgquihu
wwpynwd  pwpépwywpg  pnyutph  JdnUpenphugh opGywnubp BU  puwnnygbp  hGunlgwy
tuntJhy, wuhGunwgnn Ywd hwqywgjniin inGuwyutpp.

1. Quswnhy Uhpgnliwjh (Merendera mirzoevae): Swjwuwnwuh Eunbdhy E
YunwlgUwl uywnuwgnn yhdwyhu dnn ginudnn nbuwy: Iwjnup £ 2 $inphunhlyuywt
2nswliliGpnud: Iwunhwnud £ hhdbuwywund Yhihpwuh inGnwdwuncd: Mnwniywghwutnh
Jhdwyp pwdwpwp E SGuwyh woddwl wy JwipGpnud  Eynhwdwywpgbph  Ypw
2wpniuwyynn Jwpnwédht wgnbgnueyniuuGpp huwpwynp £ quunwgUBl Jhgwdwph
wwjdwuutpp W YpéwwinEl puwyniejwl tnwpwéeh dwytptup:

2. Shjwwnwy Ywd dwhwdnpd (Atropa bella-donna): lungtih wnbuwy: Iwjwnup £ 3
dinphunpywywl 2pgwilbpnud: Swjwuwnwlhg pwgh, wéenwd £ Uplbgwu YUngywuncd,
Uunpynyywuncd, Uhgbpypwénywl wywqwuh Gpypubpnwd, phdncd, Wuwwnnihwned,
neuhuwghu Ppwlnud: Uenwd £ pwgwunutGpned, wuwnwrUGph hwndwé no hpnthywéd
hwwnywéubpnud, wuwnwnbgnpbphu, funuwy Jwjptpnud: Updtpwynp nbnwpngu E, pninn
Jwubpp wwpnilwynwd BU- wiywnhnutn: YWMN-h - wnwpshuh dnpnud®, hwdwpBunt
wuwnwreh hwnwéd Jwuned, hwyjinuwpbpdbp £ Unin 20 eni, (wy yhdwyned. swnyncd W
wwnwywind U Mnwnigwghwh JwytGpbuh W punnigyuu JGdwgnudp Jywynud £
hwéwnGunL wunwnh wnwelwjhu Gupwuwnwnh yhdwyh Juwnpwpwgdwl dwuhl:

3. dwpnwlwlywg gnpununituwjhlu (Anemone ranunculoides): dwnwugywé nbuwy
E: Swywnuph £ Jhwyu 1 dinphunpyuywl 2ppwunid: Iwjwuwnwlh uwhdwllbphg nnipu
nwpwdyws £ Ungywuncd, Gypnwwynud, Uhgbpypwényjwl wyjwquwuh Gpyputnned,
3incupuwghu Wuwwinnihwyned: Uanwd £ dhghU (GrUwjhu gnnncd® ényh Jwywpnwyhg 1000-
2000 U pwpépnigjwl ypw, wuwnwnlbpnid: Swnynid £ wwphtht, yunnwywind®  Jw-
JhuhU: SGuwyhu, wuwnwnutph hwwnnwdutph W wy gnpdénuutph Wwwmdwnny, uwwnunwd £
nwpwéddwl b puwynipjwu 2ppwlltbph  Ypdwwnnud: Uggwihtu  wywpyh wnwpwéend
hwjinuwptbpdt) £ Ulwuh [Gruwlgeh wlwnwneh y6phu uwhdwuwgdnid: Wi jwy Jhdwyned
E: Anemone ranunculoides wynwniywghwih JwytGpbuh W punniejwu JEdwgnudp yywynud £
pUuwywl pniuwywuncpjwl Yypw dwpnwsdhlu dLpdwl bjwqgbgdwu dwuhU:
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hujwghy wtuwyutph dnuppnphlugp Ugqwjht wwnyh YU Yuplnp pwnwnphgu
t: dbpehu  wwphutGphu  wywnhynpbu  neuncdUwuppdnud G Wgquwyhu - wwpyh  EYn-
hwdwywngbph ypw hujwghy (ownwp) pniuwnbuwyubph wugwuywih npulcnpnudubpp:
AGnlu 20-pn nwph 80-90 ppE. Ywwwpywséd hbunwgnunieiniutph pupwgenid UM
nwpwépnd  hwjnuwpbpdb, Gu Jh 2wpp hudwghy pniuwwnbuwyutp, npnug  hhduw-
ywunwd hwpdwpytbp GU npw nunBuwywl gninne gjnenununGuwywl lpwlwynijwu
hnntppu W Epnqugwé nu puwpungwé nbnwywjpbphu: Unwudht wnGuwyutp, npnup
hwunhwnid Ehu plwywtu Eynhwdwlwngbpnid, unynpwpwn gpwntgunwd thu fuhuwn
uwhdwUuwthwy wnwnpwoépubp funbwy Juipbpnud W thwuwnnpbl plwywl phninnwutph
hwdwn Jwnwug sehu Uenyuwjwguncd:

Uwlywiu onwpwéhu inGuwyubph wnwpwéddwl dwdwlwywyhg Jeninedniejniup
gnyg £ wwihu [10, 21, 24], np npwughg npn2 Jwup yGpghu wnwphutbphu qguihnpBu
punjwjut) U hpElug wpwédwl uwhdwuubnp 3jnLuhuwht Iwjwunwuncd (hwywlwpwnp
uwywsd Yyhdwjwlywt wwydwulbph  thnthnpudwu b puwpuindwé  puwydhewywiptph
wnwpwoéplubph punuwjudwu  hGw): Pwpépwgb, £ wyn wbuwyutph  wnwniywghwutph
funnientlp, uyudbp £ plwywu  Eynhwdwlwngbp npwlg  UGppwithwugnudp W
hwuwnwwnnidp: Wuwhuh waptuhy wnGuwyutph, huswhupe 6 Wdppnghw ohunpwwntplp
(Ambrosia artemisiifolia), YwpUwtny pdwynpp (Silypum marianum), GSpYuwdwn
pwpdpwpntup (Ailanthus altissima), NnphUuhw Y&nd wywghwl (Robinia pseudoacacia),
utpfuncddwl hnbwupny plwywl hwdwytgniniluGpnud winknh £ ncuBuncd YELUuwpwq-
dwquwuntpjwu nbuwywihtu Ywuaqdh thnithnfuncpinil. hpug  plwywl wébwdwiptphg
nnipu B Undnud - inbnuiywu - inbuwyubpp: Cunn ghunwywl  Egpwywgnie)niuutpp®
ownwpwdhu inbuwlubph UGppwihwlugdwlp Uwwuwnnud BU  tnwpwédputph  Jwpnwdhu
thnfuwytpwnudp L Gpdwunhdwuh pwpapwgdwl dhinnwdutbpp:

Rwdwdwiu ytpght nwutph [117 AUN-nwd gpwugyty £ Wdppnghw ophun-
npwuwnbpl (Ambrosia artemisiifolia) onwnwéhU wnBuwyh weyw)nipintup, npp - quwhwwndby
E npwtu pujwaghy: 3Ipduwywund wénd £ fuwpuindwéd EynhwdwywngGpnd  (Gw-
Uwwwnhh Ggptp, Gplwegdtnh 2ppwlwie, qpnuwjghltp), Ubppwthwugnd £ Uwl
puwywl hwdwytgnieiniuutp: Uanwd £ unnphu W Jhghu |GrUwjhu gninpubpnud® 6nyh
Jwybplnyrehg 400-hg dhusle 1800 J pwpépniejwl ypw: SGuwyp hwdwpyned E gjne-
nwuwnuwntGuwywl  Yuplnpwagnyu  Juwuguwynp  dnjwpunun: Swnywignghtu - witpghy E,
Jwpnywlug Unn wnwywgunid £ wibpghw, wupdw W wy) 2Uswnwlwlu puunhputn:

Gpyuwéwn pwnépwpniu (Ailanthus altissima) inGuwyp Unyuwbu quwhwwnyt) £ np-
wbu hujwaghy wnbuwy b wqwwn wéned £ AUN-nd: Gpluwdwnp Iwjwunwl Ukpdnwéyb) £
ntnlu  1930-wywl  pEYwywlutppl  npwtu  gbnuqwpn pnyu’  puwlwywipbph
Juwlwswwwwndwl hwdwn: LEpywntdu wénwd £ Swyniph, Lnnnt, Upwnwwnh, Updwyhph,
Jdwjng anph, Uintuhph dwpgtpnud, hUusgwbu Uwl Gplwunwd: huntBuuhy wénd W
nwpwéynd £ puwywywyptph inuywpyutpned, gpnuwighutpned, thnnngutph Gpywjugnd,
gbptgUwungubpnud:  Wenud £ uwnphu W UhghU  |GnUwihU  gnwnhubpnud®  ényh
Jwybplnyrehg Jdhgle 1500 U pwpépnipjwu Ypw: LwjunpGu nwpwéywd £ dwuw-
wwphwwwunwwl b nuunwwuwnwwl - wunwnw2tpuntpnud:  Swun wagptuhy L,
hGpunnipjwdp  Ubsppwthwugnd £ plwywl  Eynhwdwywnpgbp' wnwyb] hwéwhu  wu-
wnwnwjhu: Pnyup hhwuwih nhdwywind £ hpnGhuGphu, Yuyntu £ hGpphghnutph
Uywwndwdp: 3wdwdwil Ywlpuwwnbundubph® mbuwyp pwpnduwybine £ hp nwpwénwdp
Swjwunwunid® UEdwgubiny wpbwiu nL wnwniywghwubph punnigncup:

AN nwpwéenid wju Gpynt wanpbuhd Juppwaghd gnigwpbpnn hujuwghy nbuwy-
utph nwpwsddwu wyinhynieinitup wwn nbwebpnid hwdwpyned E Ythdwh thnthnpfuntgjwl
hGwmlwlp W npwlug UJwwndwdp JnUhpnphugh no  huynnnipjwt  hwdwywpgbph
pwgwywjnipjwl wpnyntbp: Uhwdwdwlwy wuhpwdtwn £ lwhwwnbub] Ugqwihu ywnpyh
nwpwoéend wnwydd shwunhwnn Unp hujwaghy, huswbu Lwl hujwghy wnunbughwy
ntnlu sggnigwptbpnn tnGuwyutph hwjwnuwpBpnedp:

“Yhihpwl wqawihu wwnyned Swntbwh Unuhpnphugh opjGywnutnu Gu gGunbpnud
hwunhwnn dyutph 15 nbuwyutpp:
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Ulhdwjwjwpdbgywé  wnbuwyutphg Gu  wpéwpewhw)  Ywpwup, wdnipwl
Uppwaéantyp, dwéwup (Ywpwp) W Shwéwuwpuwinp: dbpghu 2 nbuwyubpp unynpwpwp
gbwbpnd U hwjnudnd gbinbph wihbphu Yunengwéd pwqdwehy  d4uwpnidwywl
wnuwnbunt-pinlllbphg  thwhugbint  Ywd  uhpnn  dYunpuubph  UYnnuhg  Yuwnwpynn
wwnpGpwywu Uepdniénidubph wpnyniugned:

Wuhpwdtwn £ nunwdUwuhpGp W huynnnigjwu nwly wwhbp gbnGph plwlwunu
hnupp fungpunnuninn  Ywnnigutbpp, huy wuhpwdtuinipjwl nbwenid npwlp  www-
Ununwdtb] Jwd Yuwnnigb] dyuwugnidubph hwdwp wluhpwdbwn 2hunie)nlllutp, npnup
wwwhny&Uu &aYyuGph  wlwpgbp wbnwwndp, &yuypp nuGU no  pEnUuwynpybip:
hpwlwluwgut) wuhpwdtwn Uhgngwnnidubp® hudwghy (ownwnwéhl) inbuwyubnh Uniingp
gtGunwihu gwug pwgwntint bwywwnwynd, nph hwdwn ntuncduwuphnt) W huynnniejwl tnwy
wwht Uggwjhu wwpyh wnwpwéend b wywhwwudwlu gnnnd  gnpénn  dJuwihu
inuwnbuntpinlultnp:

Vywé opjtywnutph Unuhpnphugp hUwpwynpnigntt Yunw guwhwinGine nknw-
puwy nbuwyutbph ypw hujwghy nbuwlutph W dwpnwséhu dupdwu wuwnhdwup: Wuwbu
onphuwy, Ywpupwhuwjnh pwewlwyh wép yywinud £ ynwnywghwih  Jpw dwpnwdhu
dlpdwl UJwagbgdwl (wwophuh npu), oph wnuinunnjwéniejwl UJwqgbgdwu W gpwjhu
Eynhwdwywpgh Ywyntunigywt dwuhl, huy wpbwpwhw), Ywpwuh pywewlwyh wbap
Jywjnud £ wyp nGnwpbwy wnGuwyubph wnwnigwghwubph ypw pwgwuwlwl  wgnb-
gnipjwu Jwuh:

Stuwyutph wnwniywghwutph dhéwyh dnbhenphlgp enyl Yuw dulty U hpw-
Jwlwguby  wGnwplwy  dYUuwwbuwyubph  wwhwwunipjwl  hwdwwwwnwupuwl
Uhgngwnnidutpp: UhwdwdwUwy Unuhenphlugp @ney) Yunw unwuw) punhwunip ywwnytbn
UM opwjhu Eynhwdwywpgbph W hfuinhndwnituwgh yhdwyh Jwupu:

Unnniuubphg wju wwpwépnd npwtu  hunhlwwnnp wnbuwyubp punpdbp Bu
Darevskia gtinh dwjnwjhu JUnntultphg hwjywywlu Jdnntup, Ywih dnntGup W Nnunndpt-
Undh Unnbup (Darevskia armeniaca, D. dahli, (EN): D. rostombekovi (EN), nnnup hwunhwntJ
U Yhpwl, holwl pwnweutph dhol puywéd hwnywédnid® wynndwjpninn Ggpkph,
dwuwwwphwdtnd dwntph W 2hunieynillbph wwwnbph Jpw: Wu Yneuwshu k-
uwyutphg wnwyt| fungbiht, ywwdwsd Yebuwpwlwlwl wnwudbwhwwnynipintlutph hbun
(dybph phs pwlwynipntup b Eyninghwyw Ukn hwpdwpynnuywunteiniup), Nnuwnnd-
pGUnyh dwjnwihu Unntul E, npp gpwlgywd £ 33 Yeunwuhubph Ywpdhp gpenud: Ywih
dwjnwihu Udnntup Unyuwbu gpwugwé E 33 YGunwuhubph Ywndhp gpencd, uwywju
pYwpwlwlu wybh U6 E Ununle gbinh wnwihlyjw dwintph Jpw tnwpwéyws tu
dwjnwiht unntultph Gpynt Gplyubn wnbuwyubp' Nwnnth (D. raddei) W Yniph (D.
portschinskii) UnnGultnp: Wu wnGuwyutpnh  hwdwnp uywnbwgnn hhduwywu ywnwugutinhg
U wuwulwwwhnipntup® gbpwpwétgnudp W phninnwutph nguswignidp: Anuwswédyh
ntgpwnuwgnudp pGpned £ unnnillGph hwdwp Y&p hwunhuwgnn Uhgwwnutnh pywewuwyh
Ypdwindwl, nnu £ hp hGpphu pwgwuwpwn £ wgnnid unnniuutph nGuwywihu yuaqdh W
rYwpwlwyh ypw [16,17]:

Loywé opjbywinubph dnuhpnphugp  huwpwynpniejntu juw guwhwnGine hwqyuw-
gJnLin inbuwyubph Jpw $nuwhu inbuwyubph b dwpnwéhu slpuwl wunhéwlp: Wuwtu
onphuwy, Nnunndptynyh dwjnwjhu Unntuh (Darevskia rostombekovi) pywpwlwyh waép
Jywjnud £ wnwniywghwih  Jpw hwjywywu dwjpnwihu Jnntbuh (Darevskia armeniaca)
dlpdwl Ujwagbgdwl, nnwbu Y&Eph wnpynp vhgwwnutnh, hwdwwwunwupuwl phninnwutph
U Yhdwjwywu gnpénuubph Uwwuwnwynp wwdwlubph  wnywjnipjwl  Jwuhl, huy
MNnuwnndptynyh dwjnwihu Unnbuh pwpwlwyh ypdéwwnndp yywind £ wynwniywghwih
Jpw hwjywywu dwjnwihu dnnGuh pywpwlwyh wéh (pwgwuwlwl wqnbgnipjwl) W
Jbpp Lpywd wwydwuutph ng bwwuinwynp [hubine Jwuhl, npintn gnjuwnlned BU wybih
lwy hwpdwpynnuywunipintu  nlubgnn/yiwuwnhy  nbuwyubpp:  Wuhupl'  $nluwjhl
nGuwyubph ynwniywghwubph pwgwuwywl wagntgniejwl dwuhu:

WJwé inbuwyubph wynwniywghwutph yhéwyh unuhpnphugp enyp Yuw  dywytg
W hpwywlwglt] nEnwplwy hwgywagnin inGuwyutph ywhwwuntejwl hwdwww-
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wnwupuwl  JdhgngwnnuduGpp:  Uhwdwdwuwy JnUppnphUugp  pnyp Yunw  unwliwg
punhwunicp wwwnytn UM punpn Eynhwdwywngbph W unnniulGph yhéwyh dwupu:

@ngnilubph mbuwyubph AUN-h Unuhenphugh dpwanh wnwghu thnend Lww-
wnwywhwpdwp £ Unuhenphugh gnpénnnipenilutpp Yeunpnuwgut) uwhdwlwihwy pyny
hhduwywlu W Eunbdhy prgntlubph inbuwyutbph Jpw® Ukpwntind ghwwnhsubph fundpp W
Gpynt Yndywuywu Eunbuhy nbuwy' ynyywuywu Jwnthwyp (Tetrao mlokosiewiczi) W yuwjph
hunywhwdp (Tetraogallus caspius): UnUhpnphUugh wjwuh Uwhiwwwwnpwundwl hwdwp
Yogunwgnpdyh A33-h Ynnuhg Bywyywé prglwntuwyutph Unuhenphugh Spwghpp:
Unjywujwu  JwpGhwdh W Juwph  hunwhwyh  wnwudUwyubph  hwunhwdwl
hwpwptGpwywl pwuwynipintup W thnthnpuniejnlup  (nnGuwyubph pwewlwyh  wép)
punpn? phnuninwutpnd yywynud B inbuwlubph - wynwniywghwubph dpw funinhtdh W
wnwétgdwl pwgwuwywl waqnbgnipjwl, Jwpnwéhu dlpdwl  Ujuwgbguwl (wwophUh
npu), Eynhwdwywpgh Yuwjniunipjwu (4Epwihtu pwqw W wjjl), wuhwUquinwgunn gnpénuh
(qpnuwngniejntt W wyt) Ljwabguwl JwuhU:

Uwpnnt gnpéniubnieinilp hwéwhu |nipg Juwlg £ ubpyuywgund  Uggqughu
wwnpyh pngnlulGph  hwqywagjnin  wnbuwyubph hwdwnp: WuwnwneltGph  wwophUuph hw-
wnnLdubpu wnwyg BU pepnud $pwgutUnwghw, nph wpnyniupnud prgnLtllGph pwgUwehy
wnGuwyubph  wwnGwywinptpp yGpwunwd  Bu: AFlwywidwl hwdwp  whwnwuh snp W
thgwlwynn éwntph hwwnnuwdhg wnwUdlwwtu nndnud U thywywplwly nGuwyubph
wjuwhuh pudptn, husgwhupe Gu pytpp, thwjnthnputnp, Gpuwwhwytpp W dwudnpultnp:

Ule thwjinthnph (Dryocopus martius) wnywjnipintupn UN-h wuwmwnwiht gnunncd
Jywjnud £ wnGuwyh gnjunlidwl/wwnbine hwdwnp wuhpwdtn pwpépwpntu Swntph
Wwwnwsd wywhwwlnigjwl hpwywlwgdwu Jwuhl: Lpdwd opjtywnltph Unuhenphugp
huwpwynpnreintt Yunw qguwhwwntine inGuwyutph ypw Eynhwdwywpgh Yuyntuncgjwu W
Jwpnwéhu slpdwl wuwinhdwlp:

Wwé inbuwyubph wynwniywghwubph yhéwyh unuhpnphugp enyp Yuow dwyb
U hpwywlwgub, Upywé pngntbutnh nGuwlyutph wwhwwlnijwl  hwdwwwnwuhuwl
Uhgngwnnidubpp: Uhwdwdwlwy unuppnphugp ey yunw unwlbwp  punhwuninp
wwuwnytp UM wnwpptp Eynhwdwywngbph W WpJwd ergntllbph inbuwyubph yhdwyh
Jwuhu:

«Yrhpwl»y  waqqwihu - wwpynwd  JUnUppnphugh GBupwyw hhduwywl  fun2nn
Juwplwuntubplu GU Gptbp hunpnp ghpwwnhgsubp® gnp wpgp (Ursus arctos), GUpnuwywywl
[ncuwlp (Lynx lynx) W Unfupwgnyu quyp (Canis lupus), husgwtu Uwl GpGe funpnp flununw-
ybnutn® wydjwdp (Capreolus capreolus), Jwjnph fungp (Sus scrofa) W Ynyywujwt wquywgtn
Gnetipntl (Cervus elaphus maral): Uquwgtbn Gngtpnih JUnUhpnphugp Yhpwywlwgyh
wnGuwyh yGpwplwytbgnidhg htunn, Get Jhus win wju puwywl swuwwwnhny shwjinlyh
AUN-nLU:

Swuwnniy nunpniejwl £ wpdwuh wjiu hwugwdwugep, np 2019 . Swyn2h dwpgh
Gunpwywl gjnnh Uninwywjenid hwjnbwptnytp W $ninnpuywnpnh vhengnd gpwugyty £
Unyywujwu plUdwneniép, npp huwpwynp £, np hwunhwh bwle  %hhpwl wgquihu
wwpynud:  Lywwwywhwpdwp £ hwnndy nwnpneentl npdutp Lwle Yynyyuujwu
pudwnynuédh  hwjnuwptpdwl hwdwp wuhpwdtn  wphuwnwlpubph  Yugquwybpwdwl
Unw:

Ywprlwunulutph wnwldhlU nbuwlubph wnwudljwyutph hwunhwJdwl hwpw-
pGpwywl pwlwynieintup W thnithnfunienlup (nGuwyubph pywewlwyh wép) punpn
phnininwuGpnud Jywynud BU inGuwyutph  wynwnLywghwubph Ypw wlunwnwhwwndwl,
huninhtudh U wpwétgdwl pugwuwlwl wgnbgniejwl, dwpnwdhlu dupdwl Ujwgbgdwlu
(wwophuh npu), Eynhwdwywpgh Yuwyniunipjwu  Yepwihu pwgw W wy), wluhwU-
quwwglnn gnpénuh (qenuwngnieinitl W wyit) Udwqgbgdwu Jwuhb: Lpqwé opjynubph
Unuhpnphugp  hUwpwydnpnie)ntl Yunw quwhwnGine inGuwyubph ypw Eynhwdwywnpgh
ujniunipjwl W Jwpnwéhl dupdwl wuwnhdwlp:

Wjuwtu ophuwy, gnn2 wpgh (Ursus arctos) pywewluwyh wip yyuwynid £ wyunnwwnnt

Jwjph pnyutiph intuwyutph (npwtu Ytph wnpinun) webwjniejwl W npwilig Ynw dwn-
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nwéhlu dlpdwl  Ujwgbgdwu JwuhU, huy wydjwdh pywewluwyh wap Jywynud £ npwtu
ytph wnpjnLp pncuwywuniwt ywhwwuniejwu W Eynhwdwlwnatph  ypw dwpnwdhu
dlupdwl (wwophuh npu)  Lwgbgdwlu Jwuhu:

Ganwywgubiny Wtup, nn YGLuwpwguwqwunipjwl Uunuhenphlugp wwhwwudnn
wnwpwoépubph  hwdwihp  Eyninghwywu  dnuppnphugh  pwnyuwgnighy  Jwul Lk
LEUuwpwlwlywl wnEuwyutph  pwphundp, nwpwénudp, Ywpgwyhdwyp, hwdwybgne-
pjnctlUGph/wnwnLywghwlbph  Juengwéep  Swnwjnud BU npwbu R3IMNS-h
wwhwwunejwup UL qupqugdwl wwbwynpdwll odwunwynn wnyjwiutph hhde [23]:

Uhwdwdwuwy YGuuwpwuwywl wnbuwyubph dwuhb wwppGpwpwp Unpwgynn
nbnEywwnyniejntup wwhwugynid £ ng Jhwju A3INS-h ywhwwudwlu W Yuwjnu og-
wnwagnpddwl gnpéplupwgutnp  wunUwlwpgbine hwdwp, wylle hhdpwjhu wnyjwiuGph
onGdwpwu £ Eynhwdwywpgbph Jhtwyh W Eynhwdwlwpgwiht  Swnwjnipinilutph
npwlwywu U pwlwywywl thnhnfuniginilubph  quwhwwndwu b qupgwgnidutbph
JwUhuwwnGudwu wnndny: Pwgh win, LpJwd nbntywwnynipjwu yGpiniénie)nitup 2pgwlw
dhpwydwiph wnuinndwu W Yhdwih thnthnfunipjuwu  hwdwwnGpunnud enyp £ wwihu
qUwhwuwnt],  wpunwehu dupndutph LUWwndwdp Eynhwdwlwpgbph fungGihnieniup W
npn2t6p wnpéwgwlpdwl W YwUuhuwpgbdwu vhgngutpp:

aruvyuuniE3ntu

1. Unwpebywl W. Iwjwunwlh Iwupwwbunniejwl Lonne W Swynh Jwpgbph gpwihu Eynhwdw-
Ywpagbph d4uwhuwphp, YELuwp.ghwn.eEYU. wnbUwhu. ubnuwg. 2020:

2. «PuUnipjwl hwwnnty wwhwwuynn nwpwéeputph Unupenphugh Yuguwybpwuwu b hpwywlwg-
JwU Yungp uwhdwubnt dwuhU» 33 Jwnwywpniejwl 30 ognuinnuh 2007 pdwlywlh N 1044-UL
npnanid:

3. «%Yhrhgwu» wqgwihu wwnyh 2007-2011 pywywlutph junwywpdwl wiwuh (hnnGph oguw-
gnpéUwl upubdwih) hwunwwndwu JwuhUy 33 Juwnwywnpnepjwl 01.18.2007p. N 204-L npnned:

4. «Yhhpwl» wggwhu wwnyh 2017-2026 pywywlutph jurwjwpdwl wiwup 6y yurwywndwlu
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The geographical location of the Syunik region of the Republic of Armenia, the global
warming of the climate, the presence of fodder plants have ensured the survival, reproduction and
territorial settlement of Stictocephala bubalus F., in new, more southern settlements. As a result
of our research in 2019-2021, in the orchards of Verishen community of Syunik marz, we have
registered the harmfulness of Stictocephala bubalus F., which is located at an altitude of 1645-
1650 m.

At the initial stage damage was observed on several cultivated fruit species, and later to
wild species.The pest damages the trees both during feeding and during spawning, causing cuts. In
Vernashen Stictocephala bubalus F. mostly damages pears and apples from fruit trees.

Stictocephala bubalus — cut — ovary — fruit giving

33 Ujntuheh dwinpgh wpiuwphwgpwywU nhpgp, Yihdwih ginpwi twewgntdp, Yepwpntutph
wnywjntentll wwwhndt) GU gndywudwu ghywnwih gnjuunlnidp, pwgquwgnidp W tnwpwépwihu
puwytgnudp Unp, wytbh hwpwywhtu puwyuwduwiptpnud: 2019-202 1pRe. UGp Ynnuhg Ywunwnywé
ncuntdbuwuhnpnieintlltph wpnynitupned Uintupeh dwpgh YbphtU hwdwjugh, npp gnudnd £ 1645-
1650 J pwpapnijwl ypw, wwnwwne wjghubpnd  wpdwuwgntp Gup gndpwldwl ghlywnwih
JUwuwywpneeniu: Uygpuwywu thnepnd Juwup nhndtb) £ wywnnuwnne dh pwuh wyndh inGuwyutnh
dpw, huy hGunwquind® bwle Juph wbuwyubph: dUwuwwnnu dwntphu yuwunid £ hUswBu
ullnwnnipjwl  pUpwgenid, wjuwbu £ ddwunpdwl  dwdwlwy' wnwpwglbiny  Yupjwodpltn:
JGph2GUncd ghywnwl wwnnwwnbuwyutphg wnwyt) wwn yuwunid £ tnwbdBuntl, jubdnpBuntu:

Qnupwudwl ghwnw — Yupdwée — dqwnpn — wunnuinnt

I'eorpadmueckoe nonoxenne CroHumkckoil obimactu PecryOnmku ApmeHws, riiodaibHOE
MOTEIUIEHNE KIMMaTa, Halluuue KOPMOBBIX pacTeHHi oOeclieurii BbKUBAHIE, Pa3MHOXKEHHE Tep-
pHUTOpHAIBHOE pacceneHne OyHBOIOBHIHONW IMKAJKU B HOBBIX, 00J€e I0XKHBIX MECTOOOMTAHHSAX.
2019-2021r. B pe3ysbTaTe HANIMX UCCICAOBAHUN MBI 3a()MKCHPOBAIU BPEIOHOCHOCTh OYyHBOJIO-
BUJHAA IIUKAIKa B cafax oOmuHbl Bepumen CIoHHKCKON 007acTH, KOTOpasi pacloNoXeHa Ha BBI-
cote 1645-1650Mm Hax ypoBHeM Mops. B HauanbHOH (hase moBpexaeHNs HAOMIOZANNCh HA Hec-
KOJIbKUX KYJIbTHBHPYEMBIX BHIAX IIOJIOB, a 3aTeM M Ha JTUKOPACTYIIUX BUIaX. Bpeautens, HaHO-
Csl HaJ[pe3bl, MOBPEKAACT AEPEBbs, KaK BO BpeMs MUTAHHA, TaK W B MEPHOJ sireknana. B camax
00IIMHBI BepuilieH 13 1Io0BbIX J1epeBbeB OOIbIIE BCETO UKAIKa TOBPEXKIACT IPYIIH U SOJIOHN.

byiigonosuonas yuxaoxka — Haopes — AuYexIaA0 — N10008ble
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Armenia is an ancient fruit-growing country.In the Armenian Highlands, fruit
growing was especially developed between 11 BC-1 AD. Greek and Armenian historians
Herodotus (5th century BC), Strabo (1st century BC), Agatangeghos, Movses
Khorenatsi, Anania Shirakatsi, Stepanos Orbelyan and others mentioned about fruit
growing of Armenia. Armenia is one of the ancient places of cultivation of many fruit
trees (apricot, pear, plum, etc.) [10].

In recent years, according to the alarms received from different fruit-growing
regions of the Republic of Armenia, (Hadrophallus bubalus F., syn. Stictocephala bubalus
F.,Ceresa bubalus F.) began to spread widely in stone fruit and nuts orchards. Cicadellidae
are members of the family of insect Homoptera, body length reaches 2-24 mm [1].

The homeland of Stictocephala bubalus is North America, from where it moved
to Europe in 1912 [2,9]. It was first registered as a pest in Moldavia in the former USSR
in 1954 by A. Abramov [8], then in Armenia in 1959 [3], in Georgia and in the western
territories of Azerbaijan in 1960 [4]. The biophenology description of the pest was given
by B.V. Vereshchagin in 1957 [6].

In Armenia, Stictocephala bubalus F. is widespread in the Northeast. According
to literary sources, massive damage of the Stictocephala bubalus F. in Armenia was
observed in a young irrigated garden at the height of 390-700 m above sea level [3], and
the maximum height, where the upper limit of the Stictocephala bubalus F. was
observed, was 1400 m above sea level in Moldova [3]. It is interesting to note that in
Georgia the pest is found at an altitude of 1300 m above sea level, and in Siberia up to
930 m above sea level [5, 7].

Materials and methods. Observations and records have shown that the Stictocephala
bubalus F. is selective for spawning towards fruit trees. For that purpose, during 2019-2021
observations and calculations were carried out during the year by the following methodology -
twenty branches aged 2 to 4 years, were selected from each fruit species from the garden, and their
degree of damage was calculated. The degree of infection was determined by recording the
cuttings on 2-3-year-old 2 m branches from each tree.

The population of trees with Stictocephala bubalus F. was assessed on a five-point scale.

0 point - cuts on the branches are absent,

1 point - the number of cuts on the branches reaches 5 to 25,

2 points - the number of cuts on the branches reaches 26-55,

3 points - the number of cuts on the branches reaches 56-70,

4 points - the number of cuts on the branches reaches 71 and more.

The degree of population of trees with Stictocephala bubalus F. was assessed on the scale
below.

0 points - pest-free plants

1 point - very poorly populated (damaged) plants (up to 25 %),

2 points - poorly populated (damaged) plants (25-50 %),

3 points - moderately populated (damaged) plants (50-75 %),

4 points - moderately populated (damaged) plants (75 and more %).

The population (damage) level of plants was determined by the following formula:

D:Za,b,c

x100,, Where

D - is the average population (damage) level,
Yabc - is the sum of points

N - is the total number of registered plants,

4 - is the highest score.
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Results and Discussion. The geographical location of Syunik marz of the
Republic of Armenia, global warming, high ecological resilience of the species, the
presence of fodder plants, the absence of extreme situations for the pest, ensured the
survival, reproduction and territorial settlement of Stictocephala bubalus F. into new,
more southern settlements.

As a result of our research conducted in 2019-2021, in the orchards of Verishen
community of Syunik region, we have registered the harmfulness of Stictocephala
bubalus F., which is located at an altitude of 1645-1650 m.

Integrating into the local ecosystem, Stictocephala bubalus F. has recently
become a permanent component of the Syunik region.In the early stages of habitation,
the pest adapted to feeding on several cultivated fruit species, and later expanded its food
specialization to include wild species.

In the conditions of Syunik region, Stictocephala bubalus F. develops in one
generation (tab. 2). Eggs overwinter, which are laid on annual branches, rarely on tree
trunks, especially in the tissues of young fruit trees, only in living plants. If the branches
dry out, the eggs die.

Depending on the weather conditions, the larvae hatch in May-June, the adult
flight is observed from the beginning of July to the end of August. The results of the
studies are presented in tab. 1.

Table 1. Stages of development of Stictocephala bubalus F.

2019 2020 2022
w w %
o =X g .:00 =X &) .==<>u =X )
Stages of 5 % 8| B | By | B ° S g | BT °
N | Gevel oS |EZ2| | g5 2| € | g5| e&| £
evelopment 52 | 35| <c | 28|35 c SR | 235 =
gg |8E| 2|88 |8E| € | 23| 8E| £
e |=22| 5 |xg|=2 5 <g| =2 5
] [a) i<} [a) 2 [a)
1 larva 17,5 70,5 52 18,6 67,5 44 17,5 69,0 55
2 Adult 17,7 70,0 70 17,6 69,3 73 18,9 65,3 63

As shown in tab. 1, the developmental length of adult and larvae depends mainly
on climatic conditions.The higher the temperature, the faster the development. In 2019 at
an average air temperature of 17.5 °C and 70.5 % average humidity (from the 2nd
decade of May to the 2nd decade of July) the larval stage lasted 42 days. The length of
the mature phase was 70 days at an average air temperature of 17.7 °C and average
humidity of 70.0 % (from the 2nd decade of July to the 2nd decade of September).

In 2020 the larval stage lasted 64 days at an 18.6 °C average air temperature and

average humidity of 67.5 % (from the 3rd decade of May to the 2nd decade of August).
The maturity of the adult phase was 73 days at an average air temperature of 17,6°C and
at69.3% average humidity (from July 1 to December 3).
And in 2021 at an average air temperature of 17.5 °C and at an average humidity of 69.0
% (from the 2nd decade of May to the 2nd decade of July) the larval stage lasted 55
days. The average length of mature phase lasted 63 days, at 18.9 °C average air
temperature and 65.3 % average humidity (from the third decade of June to the second
ten days of September).
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Tab.2 presents the phenological table for the development of Stictocephala
bubalus F. in Verishen community in 2019-2021.

As can be seen from the data in the table, in 3 years Stictocephala bubalus F.
developed by 1 generation in the community of Verishen (tab. 2)

Table 2. Phenological table of development of Stictocephala bubalus F.
in Verishen community (2019-2021)

= T O
© s . 2o
gg April May June July August September | £ =
=) s
=
Z o
| (I I |l (I I (I (I I 1| m
[ ] [ ] [ ] [ ] [ ] [ ]
2019 - -
+ |+ | + + |+ | +
[ [ ] [ [ ) [ ) *
[ ] [ [ ] [ ] [ ) [ ] [ )
2020 + |+ |+ |+ |+ + |+ |+ |+ °
[ [ ) [ ] [ [ ) [ )
[ ) [ ] [ [ ) [ ] [ )
2021 S T i T S - .
+ o+ |+ |+ [+ ]+
[ [ ] [ [ ) [ )

Signs of pest development
+ adult, e egg, - larvae

Adult flight in 2019 and 2021 took place on the 3rd decade of June and spawning
started on the 3rd decade of July, respectively. In 2020 the flight of adults has been
observed since the first decade of July, and the beginning of spawning since the first
decade day of August.

After hatching, the larvae fall from the trees and feed on herbs, crawling no more
than 1.5-2 m away from the tree. They are less active, sit on the lower parts of plants,
suck the juis of stems, young shoots are more shade-loving.

Adults have switched from herbs to tree species for spawning. During spawning,
the female makes a pair of cuts on the branches with the ovary, where she places the
eggs, seriously damaging the fruit trees. The whole process of cutting or laying eggs
takes 12-20 minutes. If the branches dry out, the eggs are destroyed.Incisions made by
Stictocephala bubalus F. are not repaired.Phytopathogenic fungi, bacteria and carnivores
penetrate through these cuttings, which deepens the harmfulness of Stictocephala
bubalus F. Severely damaged branches dry out (fig. 1).

In 2019-2020 Stictocephala bubalus F. spawned on a number of cultivated fruits,
and in 2021 also on the young branches of wild fruit and forest trees.

It should be noted that in the areas where the censuses were conducted, the rows
of trees were littered with common weed Xdnthium strumdrium.

It also damages the trees during the feeding process, while feeding by sucking the
cell sap. It is especially dangerous during mass reproduction. Stictocephala bubalus F. is
especially harmful for young plantings. The results of the census are presented in tab. 1.
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Fig. 1 Stictocephala bubalus F. damage to the pear and apple tree

Table 3. Harmfulness of Stictocephéié bubalus F. in Verishen community
of Syunik region

2019 2020 2021
Number of Number Number of
of cuts on
. cutson 2 — cutson 2 —
Fruit 2 -3 year
trees Types Damaged | 3yearold | Damaged old Damaged | 3yearold
trees % branches 2 trees % trees % branches 2
m lon, branches m lon,
& 2 mlong, &
pes pes
pes
Renet 100 127 100 146 100 151
Simirenko
Winter 85 110 100 138 94 123
Appl Banana
tPP € Saffron 9% 130 100 180 100 168
"€ | Shakarkeni 100 103 81 97 100 117
Sarisinap 74 99 86 115 83 102
Belflor red 100 169 100 142 100 154
Wild Apple 0 0 67 78 100 167
tree
Forest 100 180 100 139 100 162
Pear beauty
tree Zmernuk 100 197 100 151 100 177
Wild Pear 0 0 45 62 100 154
tree
Quince 67 78 46 54 78 107
Cornus 0 0 0 0 12 18
Juglans 25 32 28 58 37 64
Corylus avellana 38 51 45 60 48 64
Ribes uva-crispa 7 11 20 29 25 35
Ribes 12 18 16 25 32 42
Blackberry 0 0 15 28 37 9
Prunus subg. Cerasus 0 0 9 17 31 43
Prunus avium 3 5 8 12 26 37
Prunus 0 0 0 42 65
Rose 36 52 51 73 53 77
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As can be seen from the data in the tab. 1, Stictocephala bubalus F. most
damages pears, followed by apple tree, quince, rose, corylus avellana, juglans. Relatively
less damages ribes, ribes uva-crispa, blackberry, prunus subg. cerasus, prunus avium,
prunus, cornus. Ovary cuts were found on oak, populus, fraxinus excelsior.

Conclusion

Stictocephala bubalus is considered to be one of the main fruit pests, which
damages the trees both during feeding, when sucking the cell sap, and during spawning,
causing cuts, seriously damaging the fruit trees. The cuts made by the Stictocephala
bubalus F. are not repaired.

As a result of our research in 2019-2021, in the orchards of Verishen community
of Syunik region, we have registered the harmfulness of Stictocephala bubalus F.,
which is located at an altitude of 1645-1650 m. Among friut trees it mostly damages pear
tree and apple tree, the damage of which is was 100 %.
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MEMBRANE STABILIZING EFFECT OF CURCUMIN ON CHRONIC
CADMIUM INTOXICATION
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A new mechanism of Curcumin membrane stabilizing effect on white rats tissue cells’
membranes (brain, liver, kidneys, lungs, spleen, small intestine and heart) with chronic cadmium
intoxication was defined. The white rats were divided into 3 groups (4 rats in each): 1) rats
received water by drinking — control (C); 2) rats received CdSO, with drinking water (0,3
mg/kg/day) during 28 days — (Cd ); 3) rats received CdSO, and Curcumin (200 mg/kg/day) at the
same time during 28 days (Cd+Cur).

Compared to the control (C) group the specific content of total fractions of new membrane
components (total fractions of superoxide-producing and thermostable associate isoforms between
NADPH containing lipoprotein (NLP) and NADPH oxidase (Nox)) — NLP-Nox significantly
increased in the second group, which caused a corresponding destabilization of biomembranes.

In the Cd+Cur group, under the influence of Curcumin, depending on the organ, there is a
tendency to approach the specific contents of total fractions of NLP-Nox isoforms of above
mentioned tissues to control in varying degrees. The membranostabilizing effect of Curcumine
was revealed.

Cadmium intoxication — biomembranes — NLP-Nox associate isoforms — Curcumin

Nnpnadt) £ Unpynudhuh pwnwlrwywniwgunn wanbgniejwl unp JGhuwlhqup uwhwnwy
wnUbwnutph hjntujwépwihtu pwnwlpUtph ypw (nuntn, ywpn, Gphywdutn, pnetp, thwjéwn, pupwy
wnhp W uppw) Ywndhnwind ppnuphywywl  enibwdnpdwl dwdwuwly: Uwhunwly  wnubwnutnp
pwdwuyt| Gu 3 fudph® 1) wnbbwnutpp unwgt) BU fudGine gnup’ uinnighy funcdp (U),  2) wnubwnubpp
unwgb) BU fudtint gpny CdSO, (0,3 Ug/yg/on)* 28 onpyw pupwgpenid (Cd), 3) wnlbwnutpp unwgt) Gu
CdSO, W UnLpynLuht (200 Ug/yg/on) dhwdwdwuwy' 28 opyw pupwgentd (Cd+Cur):

Uwnnighg (U) fudph htn hwdtdwwnwé' Unp pwnwlpwihl pwnwnpwdwubph tninnwp $pwly-
ghwutbph  wGuwlwpwp  wwpniwyneeniup  (untwtpopuhn  wpuwnpnn L gGpdwlywyniu - wun-
ghwwUbph hgnédltph winnw $pwyghwutpp NADPH wwnpnibwynn thynwpnwthuh (LLM) L NADPH
opuhnwgh (Nox) uhplt)' LLN-Nox-p UywinbihnpbUu pwpapwgt) Ep Gpynpnpn fudpnid, npl wnwswgnby
Ep pwnwupUtph hwdwwwwnwuppwl wuywjntbwgned:

Cd+Cur fudpnid, Ywhujwé onpgwuhg, Unipynidhuh wgnbgnipjul wwy yepp Updwé hjneu-
Jwéplbph LLN-Nox hgnaltbph winwnw $pwyghwlbph inbuwywpwp wwnpniuwyneejntlubnhg, wnyw
E vwpptp wuwnhdwuh' unnighght dninGuwine hwnnwd: APwgwhwjingtby £ Unpynudphup punwlpw-
Jwyntuwgunn wanbgntpnLup:

Ywnuhnidwyhl huinnpuplwghw — LELuwpwnwupltn — LLN-Nox wunghwwnh hgnédlltn —
UnLpyntdhu
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MEMBRANE STABILIZING EFFECT OF CURCUMIN ON CHRONIC CADMIUM INTOXICATION

OmnpeneneH HOBBHIM MeXaHW3M MeMOpaHocTrabumm3upyromiero aeiicteus Kypkymuna Ha
MeMOpaHBI KJIETOK TKaHei OeNBIX KpBIC (MO3T, IeYeHb, MOYKH, JIETKHE, CeJIe3eHKa, TOHKHN Kh-
IIEYHUK U CepJllle) IPU XPOHMUYECKOH KaJMHEBOIl MHTOKCHUKAIMU. benbix Kpbic pasmenunu Ha 3
rpymmnsl (10 4 KPBICHI B KaX0#1): 1) KPBICH, MOTYYHBIINE MUTHEBYIO BOLY — KOHTPOJIbHAS TPyIa
(K); 2) xpoice nonyuusume CdSO,4 ¢ mutheBoit Bopoii (0,3 mr/kr/cyr) B Teuenue 28 nueit — (Cd);
3) kpbicel, nonyuuBume CAdSO, u kypkymuH (200 MI/Kr/cyT) B OZHO H TO K€ BpeMs B TeueHne 28
nueit (Cd+Cur).

o cpaBHeHuIO ¢ KOHTpOIBHOH rpymmoil (K) ynensHOe conepikanue cyMMapHBIX (Gpakuuii
HOBBIX MEMOpPaHHBIX KOMIIOHEHTOB (CyMMapHbIE (PAKIMM CYNEPOKCHJ NPOAYLHHUPYIOIHUX H
TepMocTabIIBHEIX M30(opM accormaroB Mexay NADPH conepskamum munonporennom (HJIID),
u NADPH-okcunazoi (Nox)) — HJIII-Nox, 3HaunTeNnbHO yBEIMYMIOCH BO BTOPOH IpyIIe, YTo
BBI3BAJIO COOTBETCTBYIONIYIO IECTAOMIN3AINIO OOMeMOpaH.

B rpymme Cd+Cur, B 3aBUCHMOCTH OT opraHa, rmoj BiausHHeM KypkymuHa HaOmomaercs
TEHACHIUS K MPUOIIDKEHUIO YIENbHBIX COAepKaHMH cyMMapHBIX ¢pakiuid nzodopm HIIIT-Nox
BBIIIEYKa3aHHBIX TKaHeH K KOHTPOJIO Pa3INYHOI cTerneHH. BrisiBieHo MeMOpaHOCTaOHIM3UpYIO-
miee neiicreue Kypkymuna.

Kaomuesas unmoxcuxayus — 6uomemobpansvt — uzogopmel accoyuamos HIIII-NOX — Kypxymun

Cadmium causes oxidative damage of tissue cells — inflammation. Cadmium (Cd)
is a toxic metal, targeting the lung, liver, kidney and testes following acute intoxication,
and causing nephrotoxicity, immunotoxicity, osteotoxicity after prolonged exposures.
Reactive oxygen species (ROS) are often implicated in Cd toxicology. It was known,
that evidence for the generation of free radicals in intact animals following acute Cd
overload and discussed the association of ROS in chronic Cd toxicity and
carcinogenesis. The protective effects of vitamin C, zinc, and N-acetylcysteine,
individually or in combination with Cd, to monitor their amelioration capability against
Cd-induced oxidative damage in Wistar rats [4, 6, 10, 12].

Cd accumulates in plants and animals with a long half-life of about 25-30 years
and its low rate of excretion from the body cause its storage in soft tissues (liver and
kidneys) with a diversity of toxic effects such as nephrotoxicity, hepatotoxicity,
endocrine and reproductive toxicities. Cd exposure may be related to various types of
cancer, including breast, lung, prostate, pancreas, and kidney cancers. At the cellular
level, cadmium affects cell proliferation, differentiation, apoptosis and other cellular
activities. Mitochondria damage is highly plausible given that these organelles play a
crucial role in the formation of ROS and are known to be among the key intracellular
targets for cadmium. Cd-dependent interference in DNA repair mechanisms as well as
the generation of reactive oxygen species are important causes of its cellular toxicity. At
the cellular level, cadmium affects cell proliferation, differentiation, apoptosis and other
cellular activities [3,5,9].

Observed increases in the level of reactive oxygen species in tissues during
cadmium intoxication give grounds to use Curcumin as a natural antioxidant with
immunomodulator activity [1, 7, 8].

On the other hand, with the recent discovery of new protein components from
biomembranes of animal and plant origin [11] — isoforms of superoxide-producing
thermostable associates between NLP and Nox — NLP-Nox, as new protein components
of biomembranes, which are responsible for their stability, it becomes possible to
determine the specific content of the total fraction of isoforms of thermostable
associates, as new factors of biomembrane stability during cadmium intoxication, with
the detection of a membrane stabilizing effect of Curcumin during chronic cadmium
intoxication in rats. This is the aim of the work.
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Materials and methods. The white rats were divided into 3 groups (4 rats in each group):
1) water drinking control (C) group; 2) the group received with drink water CdSO,4 (0,3
mg/kg/day) during 28 days (Cd) group; and 3) rats, receiving CdSO, and Curcumin (200
mg/kg/day) body weight at the same time during 28 days (Cd+Cur).

Isolation and purification of the total fractions of the isoforms of 0O,™-producing
associate NLP-Nox from membranes of the rats’ organs’ tissue cells.

The isoforms of O, -producing associates NLP-Nox from rats’ brain, liver, lung, small
intestine, heart, liver, kidneys, spleen were isolated and purified by the universal method
developed by the authors [11], after freezing and defrosting of these organs’ aqueous
homogenates, they were incubated at pH 9,5 and 37°C, for 1,5 hours. After centrifugation at
5000xg, for 10 min, pH of supernatant was adjusted to 4,8. Precipitate of the fraction of NLP-Nox
was soluble in water at pH 9,5, and after centrifugation the supernatant subjected to ion-exchange
chromatography on cellulose DE-52 at pH 9,5. The Nox-NLP associates do not absorbed on this
column and was eluted free. After concentration of these total fractions of NLP-Nox, its gel-
filtration on the separately column of Sephadex G-200 at pH 9,5 were carried out. The total
fractions of the isoforms of NLP-Nox were eluted with symmetrically elution diagram, and after
deionization of isoforms of NLP-Nox associate were subjected and incubated in boiling water
during 10 min. After centrifugation the supernatant undergo to vacuum lyophilization. After
weighting the isoforms of associate NLP-Nox stored in anaerobic condition at -10° C.

NLP-Nox associates’ electrophoresis was carried out on 10% PAAG (Polyacrylamide Gel)
for proteins of acidic and basic character.

Determination of NADPH in the composition of isoforms of received total fractions of
NLP-Nox from C, Cd and Cd+Cur groups.

The presence of NADPH in the composition of total fraction of the isoforms of NLP-Nox
was determined by spectrofluorimetric method, by determination of the fluorescence intensity (F)
in comparative units at 430 nm with excitation at 370 nm [13]. The specific content of NLP-Nox
was determined by its weighting, after deionization and vacuum lyophilization and was conveyed
by mg in 1g tissue (mg/g).

During the investigation, the DE-52 cellulose (“Whatman”, England), Sephadex G-200
(“Pharmacia”, Sweden), adrenaline (“Sigma”, USA), the spectrofotometer “Cary 60” (USA),
spectrofluorimeter “Perkin-Elmer” (USA), centrifuge K-70D and K-24 “‘Janetzki”” (Germany) were used.

The statistical treatment of the received results was carried out by the variation statistical
method of Student-Fisher, by determining the criteria of reliability “p”, m+M.

Results and Discussion. The isoforms of total fraction of the presented above
O, - producing associates NLP-Nox from rats’ tissues (brain, liver, lung, small intestine,
heart, kidneys, spleen) of C, Cd and Cd+Cur groups, did not undergo to PAAG
electrophoresis and remained on the entry of the gel tubes in an aggregated state.
Indirectly, the purity of these associates is evidenced by the fact, that during
electrophoresis of the opalescent solutions of these associates on 10% PAAG tubes strips
of accompanying water-soluble proteins for acidic and basic nature were not detected.
On the other hand, the symmetry of the elution diagrams of total fractions of the
isoforms of NLP-Nox associates after gel-filtration through Sephadex G-200 and
unchanged optical spectral index (Ajgo/Asg0) also shows the purity of these associates.
The total fractions of the isoforms of presented above associates practically do not lose
their nativity and O, -producing activity after heating in boiling water during 10 min, to
denature of possible traces of antioxidant and other proteins. On the optical absorption
spectra of the total fractions of the isoforms of NLP-Nox from presented above tissue
formations in C, Cd and Cd+Cur groups in oxidized and reduced state, at pH 9,5 the
characteristic absorption spectra of associated Nox in composition of NLP-Nox in visible
regions are observed. In the UV region in spectra of isoforms of presented associates
the optical absorptions at 265, 270 and 280 nm are observed.
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The presented above isoforms of NLP-Nox associates are biological systems,
ferments for which the substrate is not a free Nox, but connected with the NLP, in the
composition of associate NLP-Nox. NLP and Nox together form a thermostable and
continuousily O, producing biosystem, for which the electrone bridge is a Fe(l1l) in heme
group of the Nox, in the composition of the total fractions of the associates of NLP-Nox.
This biosystem reduces only O,, forming O, . The specific contents of NLP-Nox from
presented above tissues are shown in the tab. 1.

After heating of these associates in boiling water during 10-12 min, the effect of
denaturation and decrease of superoxide production is not detected. The higher
termostability of the O, -producing NLP-Nox associates from small intestine of C and
Cd rats can be connected with the pulsate rise in temperature up to 280-300°C, during
nanosecond, for transmission of redox metabolic processes [2].

As presented in tab. 1, in comparison to C group data, under chronic influence of
CdsO, the specific amount of isolated total fraction of NLP-Nox from tissue membranes
increases. It is possible, that lipid peroxidation processes in presented membranes were
increased.

Table. The specific contents of the isoforms of NLP-Nox (mg)
in 1g tissues (mg/g) in C, Cd and Cd+Cur groups, n=6

Tissue C Cd Cd+Cur
Brain 83,3+5,3 95,8+8,9 p<0,001 87,8+6,4 p<0,05
Heart 482434 78,5+5,9 p<0,02 61,6+5,4 p<0,001
Lung 10,47+0,2 34,7£2,8 p<0,005 21,0£1,3 p<0,003
Liver 12,4+1,1 22,6+1,8 p<0,001 15,7+1,2 p<0,01
Kidneys 40,5+17,4 85,6+5,5 p<0,005 54,2+5,1 p<0,001
Spleen 40,5+3,3 54,7+4,7 p<0,005 48,6+4,4 p<0,003
Small intestine | 2,4 +1,8 41,8+5,6 p<0,002 31,7+ 3,9 p<0,005

As a result the releasing of the isoforms of NLP-Nox increased correspondingly.
Thus, cadmium ions act as a stimulant for the releasing of the NLP-Nox from presented
above biomembranes. In fact, the chronic administrated Cd(l1) acts as a destabilizer of
biomembranes. On the other hand, Curcumin in this concentration presented
membranostibilizing effect, and it shows: 1) by decreasing the releasing process of the
isoforms of NLP-Nox from presented biomembranes (lipid peroxidation of these
membranes decreases); 2) by decreasing the lipid peroxidation of corresponding lipids of
these membranes, which due to the stabilization of the structure of the NLP-Nox on the
surface of biomembranes.

Thus, a new mechanism of toxic effect of chronically administrated cadmium
ions has been revealed. Cadmium ions initiate oxidative stress in biomembranes by
stimulating releasing of new superoxide producing components — the isoforms of
associates NLP-Nox from these biomembranes. Curcumin indicates membrane
stabilizing effect, decreases the releasing of NLP-Nox isoforms from these membranes
into soluble phases.
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Whwwnigjwu Jdbe Ubpyuwjugdwd B 2020-2022 pre. pUpwgentd Iwjwunwlh wnhnthn
wngbph hGwnwagnuniejwu wnpnyntugubpp, npnug hhdpnid npywé Bu ubthwywl hwywpwagnpnidutph
nywiubpp: Whuwwnwlep 3wjwunwuh inhnthn ingtph $wntbwih yepwptbpjw UGp hGunwagnuncpjwlu
unniuwynee)nllt E: Unwghl wuqwd 3wjwuwnwuh $wnibwh hwdwnp Upynud GU  wngbph gnpu Unp
wnbuwyutp® Tydulosus dumosus, Kuznetcow, 1973, Tydulosus visendus, Kuznetcow, 1973,
Pronematus unconai, Baker, 1944, Tydeus placticus Livshitz, 1973, tpte gtinhg' Tudulosus
Baker, 1965, Pronematus Baker, 1965; Tydeus Koch, 1835:

Swjntwpbpgwé inbuwyutnp Jwupwwwwnmpwuwnniyubph nbupny wwhynwd U 3wjwuwnwup
Rwlpwwbwniejwl  ghwnieintlubph - wqqwiht - wywnbdhwih  YEunwuwpwuniejwlu W hhn-
pnEyninghwih  ghunwywu  Yeuwnpnuh  YeUnwlwpwuniejwl  huunhwnninh  thnpdwpwpwywl
yEUnwlwpwuntpjwu wpnpwwnnphwih hwywpwdénlubpnd:

ShntEhn wnnqlin — inhnbhnlbn — inqgbn — inbuwlubn — $wnLlw

B pabote mpencraBiieHbl pe3ysbTaThl MCCICIOBAHUN MO KIICIAM-THUASHIaM ApMeHHH,
npoBeneHHbe 3a mepuon 2020-2022 1T., B OCHOBY KOTOPBIX IOJIOKEHBI NaHHBIE COOCTBEHHBIX
coopoB. CoolmieHue sBIsieTCS NPOAODKEHUEM HAIIMX HCCIENOBaHMN Mo (ayHe Tuaena Ap-
MeHHH. BriepBble s (ayHsl ApMEHHH OTMEUYEHBI deThlpe HOBBIX Buaa kiemeit — Tydulosus
dumosus, Kuznetcow,1973; Tydulosus visendus, Kuznetcow, 1973; Pronematus anconai,
Baker,1944; Tydeus placitus Livshitz, 1973; u3 tpex ponos; Tudulosus Baker,1965; Pronematus
Baker,1965; Tydeus Koch,1835.

TunBl BBIBICHHBIX BHUJIOB XPAaHATCS B KOJUIGKHIUSX J1a0OPaTOPHUU IKCIEPUMEHTAIBHOM
3oo0sorun MHcTUTyTa 30070rMM HayuHoro neHtpa 30010ruu U ruaposkosnorud HannonanbHOM
akasieMuy Hayk PecriyOmukn ApMeHust.

Knewu — muoeuos: — muoeudvt — knewju — 6uobl — payua

The paper presents the results of studies on tideid mites in Armenia, conducted for the
period 2020-2022, which are based on the data of our own collections. The message is a
continuation of our research on the Armenian tideid fauna. For the first time, four new species of
ticks were noted for the fauna of Armenia — Tydulosus dumosus, Kuznetcow, 1973; Tydulosus
visendus; Pronematus unconai, Baker, 1944; Tydeus placitus Livshitz, 1973; from three genera;
Tudulosus Baker, 1965; Pronematus Baker, 1965; Tydeus Koch, 1835.
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The types of identified species 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.

Tideid mites — tideids — mites — species — fauna

Tydeidae pUwnwlUhpp (Acariformes Tydeidae) UGS W Yunguwpwuwywl pwnn funcdp £
hwdwpuwphwihu lwpwédwdp [14]: Sgbpu - wpwgupwnd, thnep YEunwuhutp GU Unn
0,15-0,5 JU UGénLpjwdp [2]: Iwdwhu nlutlu ywuwg, gnnp2, Ywpdhp, nGnhu jud uwhunwy
gnyu: Lpwup hwunhwnid BU funinwpnyubph, dwntph, plhGph, uuytph, pwpwenutph
Jnpw([13]: Shnbhn wngbph YeUuwpwlniinuu nu EYyninghwt ntGrlu (wy nuuncduwuhpywd
s6U: 3wynuh E, np Upwlg Uty Ywu huswtu pniuwytn, wjuwbu £ ghpwwnhs tnGuwyutn:
Npn2 wgtp Ywplnp nbp GU puwnnud pnyubph wwengbuutnh wanbgniejwu UJwgbtgdwl
gnpénud W wprynibwyBunnpBl Jwepnud . BU wepllbGph JwybBplenyep [8, 9 4wl
wnGuwyutp, npnup Juwuwlwp GU JdhpwwnUGph, hUuswtu Lwl Jwpnne W punwlh
yunwuhubph hwdwp [12]: Anuwybp inhnbhnutph pwqUwehy wnGuwyutn Uwwuwnned Gu
dhunndwagbph pUh uwpgwynpdwlp: Uhwdwdwlwy inhnbhnubpp y6p G wgpngBungh
oginwywp ghowuwnhs nbuwyutph hwdwp  [15]: bUusgwGu Gpnwd £ wudwéhg, wngbpp
Jwplnp nGuwywlu W gnpslwywl Wwlwynieg)ntu nlubl: 3wpdh welbing yspnujwip'
hwny E U6, np wyn wngbph nLuncdUwuhpnijwl wpnhwywunceintup npnaynud £ npuilig
Lywlwynipjwdp, hUuswytu bwle wiu, np wn wgbpp hwupwwGunnientunctd wdtulhu £
ncuncJUwuppywé s6U: Nunh - wphuwwnwluph hhduwywu Uwwwwyu £ neuncdUwupntg
Swjwunwuh  dwniwl,  wwnwwnt  wjghutph  whnthn wngbph  Eyninghwywl
wnwUdUwhwwnynipintlutpp W npnptp hwjwpewagpywé ingbph tGuwywihtu Yuwgdp  no
Uywpwanpt, hhduwywu dnpdninghwywu hwinywuhputnp:

Y W dtpnn: Uphuwwnwlpep, huswtu Upkghue, Ywunwnyt) £ 33 QGUU YEunwlwpwuntejwu
W hhnpnEyninghwih ghinwywl YEuwnpnuh thnpdwpwpwywt Yeunwlwpwuniejwl jwpnpuwwnnphwjnd
2020-2022 ppE. plUpwgenid: Whwwnwlph hwdwnp Unye U Swnw)bp 3wjwuwnwlh  wnwppkn
PhahywwRhuwnhwgpwywu gninhubpnd nbnwywJwsd Yeintphg hwyweywé inhnthn wngbpp: 3wpy
E Uk, np wphuwwnipjwl Ubp UGpYwjwgdwsd winhnbhnutph wnbuwyubpp, hUswbu wpnblu Uyt E,
wnwehl wuqwd U UYwpwapywé Iwjwunwuh pwnctbwynid: Mwuwnhy nnwpwyutph ube hwdwpedt)
GU pnyubph  wbplUGp, yenuuGph W 6nunGph Udnpubn  hGnwagwnd  unGpGn-dhypnuynwhy
hGnwagnunipjwl hwdwn: enfuwnpdwl, yepinddwl W npwug hwdwndwl hwdwp ogunwgnndyt)
GU inqupwtnipjwl Ut punnituwé hwjinuh dbennutpp [1, 3, 10]:

Unieh UGpnusnieniup Yuwnwpyt) £ éeneny MBS-10 dwupwnhwwyh dhgngny: Jwdwedws
ingbpp bwhulwywlu wynidhg hGnn $heuyt| G Qnjkp-REnGgh (nLénLenLU:

Sqgbph nbuwywihtu wwwnywlbinentup b dlwpwlwywl hwwnwuhubpp npnptine hwdwn
wwwpwuwndt, B JwUpwwwwpwuwnnyubp, npnup pnyp Gu wwihu wdGh  dgphn hGnw-
gnuinieintlutn wugywglt]  Jwupwnhwnwynyd:  Uwlpwwwwnpwuwnntyubpp wwwpwuwndtp  Gu
hGwnlyw| Gnwlwyny. hwjwedws ingtpp nbnwnpytp U wpwpyuwjwyhp wwywyne Yypw, wjunthbinl
Swoywwwyhny thwyysi:

UdGlh (wy JwUpwwwwpwunnyubp Jwpbh B unwlw) Yeunwuh wnghg: SGuwywhu
wwwnywub|nipjwl npnpnedl hpwywuwgyt| £ MBI-3 Jwupwnhwwyh dhgngnd, npp hwgbgwd £ KF-4
thnipwhu ynuinpwuwnwghu uwpeny W Amplival Carl Zeiss Jena dwunwnhunwyny:

Sqtph nGuwywiht wwwnywutbnipintup npn2tint hwdwp ogwnyt) Gup npnphsubnhg, npnugnwd
ubGpyuwjwgywé Bu inhnthn ingtiph npnpuwt Ubpnnwlywu gnignudutp [4-7, 11]: Npnghsubpnud inpdnud
E gtintph, punwuhpubph npnpdwu wnjnuuwy hwdw2huwphwihtu $Swniwih Jwywpnwyny: “Ypwlp
huwpwynpnieintt BU wwhu npnRGine wnhnthn wgbph wnbnp  nwuwywnpgudwl - wnjntuwyned,
Uywpwaptiny Unpbninghwywl b yELuwkyninghwywl - wnwuduwhwwnyniiniultpp, huswbu Uwle
wnwewnyyned U dwupwwwwnpwuwnniyubph wwwnpwundwU inkhuuninghwutn:
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Upnyniupltp L pUlwpyned: Ywnwpywd niuncduwuhpnepnillGnh wpnyncugned
Rwjwuwnwuh Swnlwjh hwdwn wnwhtu wugwd UBup gpwugt| Bup wnnhnthn wtngtph 4 Unn
nGuwy:

MEwne £ UG, np ngbph Jwpdhup pwnywgwé £ guwwnnundwihg W hnhnundwjhg:
Uwpduh alp wwpptp £, puwyg ungdnpwpwp (huncd Gu Yyiop Ywd ddwadle: Upuinwpehu
swéynyep thwihney £, npn2 inGuwyutph Unin swéynyph ypw dbwynpynid EU- YGwnwihu
wd gwugwhtu wuwwytpubp: Mpnwwnnundwl W hhunGpnundwu — unynpuwpwn
pwdwuynid U hunnwy Ywpny: Nunptpu wjwpunyned GU Gpyne 6hpwultGpnd W Jwqbph
Edwnnhnwdnd, pwguwnenipjwdp  Pronematus-h, nph  Edwynnhnudp L dhpwuubpp
pwgwlwjnid BU: Npn inbuwlutn wgetp snluBL, Jincuubpu ntuBU Gpyne Ywd Gpbp wge:

Uwnnple ppwé BU gpwligwé ingbph inbuwyutph gwuyp W tnnwpwédwu dwuhu
intntynLp nLuuGn:

Tydulosus dumosus, Kuznetcow, 1973: 3wjinuwpbnyt) £ Swyniph dwpgnd® wyunnw-
nnt wjghubpnud® dwnbph W phtph wbpuutbph dpw: Uwpdhup jwju £, dGppwihu W
dwuwdp  npndwjuh Ynnuhg' funpnp ojwijwéle ninnighy hwindwénd, nph Jwybplnypp
swéyyws b Gpyuwjlwywl Ywd wjiuwyh Swetpny: Wn  wpunwihpnidu - wnwUubdhu
wnGuwyubph Jdnin Ywpnn B pwgwywit: dhpwuubph Gpywpniejntup hwdwuwn E
fuGnndnph  Gpywpniejwlp:  QUwwnnundwl  dwoeyyws gk, wpnwwnnundwih L
hhuwntGpnundwih ypw Ywu 9 qnuyg dwghyubp: Aninp pwebph ypw Ywu wdpniwynuig
swuytp W Edwynnhwutp: Uwpduh Gpywpneginiup 230 JU E, (wjunieggniup® 270 JU:
Uwupw-wywwpwuwnnty N 150.6 Y. 1):

ULY.1. Tydulosus dumosus, Kuznetcow, 1973

Tydulosus visendus, Kuznetcow, 1973: 3wjwnuwptnyty E Swynh dwpgned,
Gpliwuh 2ppwlwienid W Ununwph dwpgnd® wyunnwwnne wyghubph dwntph dpw (uuénn,
uwinp): Iwdwpeubp hpwywlwgdl, BU dwpwnph YGutphu W dBpghl, huswbu bwle Jwjhuh
11-hu: UwpdhUup jwjuwgwé E, thnph W Jwuwdp  JGeph Ynnuhg wnlw E funpnnp ojuwjwél
wnwwthpned, nph Jwybpnyep dwéyJwsd E Gpyuwjlwywlu Ywd jwjuwyh éwipbpny:
Shpwulutph Gpywpnieiniup hwjwuwp £ huGinndnph  Gpywinpnejwup:  QUwwnnundwl
swoéyjws gk, hhunbpnundwih ypw Ywu 9 gniyg dwghyutp: Pninp pwebph ypw Ywl
wupniwynpwy dwuytp W Edynnhwutn: Uwupwwwwpwunny N 175.4 UY.2):
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LY.2. Tydulosus visendus, Kuznetcow, 1973

Pronematus anconai, Baker, 1944: Uwpdhup GpYwpwyn b Ywd éeJwdle:
Spunbpnundh Jpw Ywu 9 qnuyg dwghyutp: Unwehu nwnpp qnipy £ Edwynnhwihg W
wdpniwypwy dwuytbphg, quguwehl Ynpnwd £ 4 Gpywn dwghyutn: Npn2 inGuwyubph Jnuin
Jwaghyubpp 2w Yuné Bu: Shgp ghpwwnps £, uuynid £ thnpp Jhgwwnubph ddtpng W
epeniputGpny:  Swjnbwptpytsp £ Upwpwwh bW Updwdhph  Jwpgbph - wwinwinne
wjghubpnud:  3pduwywl  hwdwe Ywwwndty E Unipflwdwl  plwywdwiphg 2022
rywywuh Jwjhuh 14-hU: Uwupwwwwnpwuwnnty N70. 4 uy.3):

LY.3. Pronematus anconai, Baker, 1944

Tydeus placitus Livshitz, 1973: Uwnuhul ojwjwél E' jwjuwgwd hhuintpnundwih
wnolth Jwunid: 3puntGpnundwynid wl undnpwpwp 9 gnyyg dwghyutp: Quwwnnundwl sh
swoyynd  wypnwwnnundwjny:  Mpnwwnnundwih - wnpllth  Ggphu  gwugwihu  gétpp
pwgwlywjnud BU: Uwpyh Swipbph $Guwnnultbpp YGunwynpdwd Gu, Yinpwgywé: Rninn
pwrtph Yypw Ywu wdpniwypw) dwuytpn b Edynnhwubp: dwuybph Edwynnpwlu (wy
qupgwgwé E 3wjunuwptpdb, £ Swynh Jwpgh, “Yhihpwt pwnweh swjpwdwubpnud®
wlwlntfuh (Mentha longifolia), (hwwpeUutp 2022p. hntuhuh 16-hu W 22-hu) L Gnhug Gpu-
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nhuhh (Urtica dioiga) Upw, Swyniph dwngh QGwinhy g6inh withhu (hntuhup 16-hu), Gplwlh
2npwlwyenid” fuwnnnh Ypw (Vitis vinifera), (2022 @. ognuwnu): UwlpwwwinpwuinnLy
N60.7 (uy.4):

UL\.4. Tydeus placitus Livshitz, 1973

Wuwhuny, Utn hGinwgnunnceintultnh wpnynctugnud hwlpwwGuniejwl wyunnuinnt
wjghuGpnud hwgnnyt) £ pwgwhwjnt], Iwjwunnwuh Swnilwjh hwdwp 4 Uunp nGuwyh
wnhnthn wngtin, npnug Uk wl ghpwwnhg nL pniuwybp inGuwyutp:

Swpy E WG, np wGuwywihu Ywaguh, YGUuuwpwlunipjwu W wngbph Eyninghwgh
wwpqwpwunwdp  hbwpwynpnepintt Yuw uwybine  whnbhnubph - wwhwywudwu W
pnSdwl  wnGhuuninghwywl  JGennutbp, hugl hp hGpehu enyp Yuow  pwgwhwjntg
ghpwwnhsuGph  wpyniuwybunn inGuwyubpp, npnup Ywpnn Bu ogunwgnpéybp npwbu
wwnnwwnnt wjghubph Juwuwwnniutph nbd Yebuwpwlwywl wwjpwnh Jheng:
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Vertigo moulinsiana Dupuy1849, Desmoulin's Whorl Snail is known as Vulnerable IUCN
Red Listed species from Eurasia. In Armenia this species was recorded in the northern and
southern parts of the country. In order to understand the current distribution and status of the
species field works and sampling was conducted from 2018 to 2022 during spring and autumn
seasons in different locations of Armenia. New location was recorded for the species close to the
Lake Sevan.

Snail distribution — diversity — molluscs conservation

Vertigo moulinsiana Dupuy 1849 wnbuwyp gpwugywé £ Runiejwl wwhwwlniejwl Jhowg-
qwjhu Uhntjwl (IUCN) Ywndhp gnigwyned® npuytu «hungbih»: SGuwyp tnwpwéywé £ hhubwywuncd
GUpwuhwynud:  Iwjwunnwunwd nGuwyp Uwpuyhunud  gpwugydtp £ hjneuhuwhu W hwpwydwhu
2npwllbphg: SGuwyh UEpYwihu nwpwédywédnLentllu nL Ywpgwdhdwyn hwulwlwint hwdwn 2018-
hg 2022 pywywlutpht qupUwlwiht b wpUwlwjhu uGgnuuEphu Iwjwunwuh twppbp 2pgwtliGpnud
hpwywlwgyt) U nwwnwjht wpiuwwnwuputn W Udnwnendutn: Ukwlw 16h dGpéwywened Loyt £
inGuwyh hwdwp unp tnwpwédwu Yewn:

tuhunclgltinh tnwpwoncd — YGLuwpwqdwqulnepnil — thwhywdwnpdhUlbph tinGuwlutnh
wwhwwuncdp

Vertigo moulinsiana Dupuy 1849, 3aperucrpupoBanubiii B MexayHapogHom KpacHom
Cnucke (MCOP) kak ys3Bumblid Bua. Vertigo moulinsiana B ocHoBHOM Berpedaercst B EBpasuu.
B ApmeHnu BHI BCTpedaeTcsl B CEBEPHBIX M I0XKHBIX 001acTsX. s Toro, 4To0bI MOHSTH TEKYIIee
pacmpocTpaHeHue U cocrosHue Buna, ¢ 2018 mo 2022 rr. B TeueHHE BECCHHEIO M OCEHHEro
CE30HOB B Pa3HBIX MeCTax ApPMEHHH NPOBOJAWIIKCH IOJEBBIE PaboThl M oTOOp mpob. [ns Buaa
OTMEYEHO HOBOE MECTOHAX O/ IeHe BOIM3M o3epa CeBaH.

Pacnpocmpanenue ynumox — 6uopasnoobpasue — sauuma MoJIOCKO8
Armenia is situated in the Caucasus “hotspot”, recognized by both WWF and

Conservation International as one of the most important places for biodiversity in the
world, and is home to numerous endangered species [2, 7]. Molluscs diversity in
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Armenia is presented with more than 160 species [3, 10]. Most of the molluscs
distribution is known for Armenia, however, research related to the status of the
populations was not conducted for an extended period of time. Genus Vertigo is
presented with 6 species: Vertigo angustior (Draparnaud, 1801), V. pygmaea
(Draparnaud, 1801), V. pusilla O. F. Miiller, 1774, V. nitidula (Mousson, 1876), V.
moulinsiana (Dupuy, 1849), and V. antivertigo (Draparnaud, 1801). Two species are
included in the IUCN Red List: V. moulinsiana as Vulnerable species [5] and V.
angustior as Near Threatened [6].

V. moulinsiana, is considered an Atlantic-Mediterranean species. However, in the
southern regions species distribution is not well known [9]. V. moulinsiana prefers
humid landscapes close to rivers, and lakes or occurs in the marshlands (Killeen, 2003).
Species are included in Annex Il of the European Union Habitats and Species Directive
[2] and the IUCN Red List [6]. In Armenia species were known only from two locations
in the south and the north parts of the country over 50 years ago [10].

As there is limited information on the V. moulinsiana species distribution in
Armenia, the research aimed to evaluate the species distribution range and understand
the conservation status of species in Armenia.

Materials and methods. Sampling was conducted from spring to autumn seasons, starting
from May till October of 2018 and 2022 in Armenia. Sampling areas were selected according to
the known data and possible areas where species could occur. One of the main criteria for
sampling was vegetation around water bodies with the presence of the Carex genus. Sampling
locations’ sizes were between 4x4 m? to 7x7 m% Leaves of the plants were investigated for living
individuals and upper layers of soil were sampled as well. Samples soil was examined in the
laboratoy of Zoology Department. Sampling sites were checked at least two times per year in the
spring and autumn seasons. Only areas around Sevan Lake were checked four times per year.
Information about sampling sites is provided in tab. 1.

Table 1. Sampling points for V. moulinsiana.

N Sampling Locations Coordinates Notes

1 Megri 38.9011, 46.2437 Previously recorded location
2 Vandzor 40.8040, 44.4925 Previously recorded location
3 Tsovak 40.1817, 45.6166 New distribution point

4 Stepanavan 41.0092, 44.3846 Previously recorded location
5 Azat Reservoir 40.0716, 44.6055 New sampling point

6 Vanadzor village 40.1974, 45.2343 New sampling point

7 Spandaryan Reservoir 39.6794, 45.7885 New sampling point

8 Getik 39.7049, 45.5455 New sampling point

9 Kechut Reservoir 39.8233, 45.6628 New sampling point

10 Sevan Lake 40.4328, 45.1066 New sampling point

11 Sevan 40.5448, 44.9816 New sampling point

12 Aparan Reservoir 40.5054, 44.4385 New sampling point

13 Gosh Lake 40.7195, 45.0155 New sampling point

14 Parz Lake 40.7512, 44.9611 New sampling point

15 Arpi Lake 41.0469, 43.6467 New sampling point

16 Shvanidzor 38.9325, 46.3710 New sampling point

17 Tsav waterfall 39.0515, 46.4158 New sampling point
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Results and Discussion. Out of investigated 17 sampling locations placed all over
Armenia one individual of V. moulinsiana was recorded from area close to the south part
of Sevan Lake, close to the Tsovak village during sampling in 2019 autumn season. This
is a new distribution record for the species. However, during field trips in spring seasons
from 2020 to 2022 V. moulinsiana was not recorded from the same location.

V. moulinsiana was not found from the previously registered 2 locations. Areas
around city Megri where species was sampled previously was dried and were not
inhabitable for species anymore. In the north part of the country close to the Stepanavan
city despite habitat compliance individuals of the species were not recorded.
Anthropogenic impact of local communities and presence of grass harvesting and
grazing was recorded around possible species distribution sites.

Species was not recorded also from the rest of the sampling areas due to different
reasons: inhabitable surroundings of water bodies, dry climate, and most of the time
proper vegetation absence.

V. moulinsiana usually has small and geographically restricted distribution [1, 9].
The species appears to have limited microhabitats with strictly defined conditions to live.
Some populations occupy small areas with rich fen, and the chosen places are sometimes
waterlogged. However, the species was detected in surrounding areas of Sevan Lake
with open grasslands. It shows that the distribution range of the species is larger than
previously determined for the country. Still, the areas where species was detected for the
first time have some ecological issue with different type of anthropogen press. They are
used for grazing for domestic animals and this is creating conservation issues for the
species as adult form of species prefer to rest on the grass surounded by water bodies.

Conservation notes. V. moulinsiana is a small animal with low mobility so it’s
important to develop conservation actions for the species with low mobility and high
environmental dependence. The first and foremost important step will be to include the
species in the Red Book of Armenia with "Vulnerable" status. The species is highly
conservation dependent and is susceptible to many pressures present in the lowland
wetlands where it resides. Thus, the lack of other conservation interest in its habitat and
the vulnerable nature of that habitat mean that future prospects suggest the further
decline is anticipated, especially given the need for active conservation management.
The ongoing losses of sites also make the remaining suite of populations more isolated
and vulnerable [4]. In Armenia the species was found in 2 sites: Lori province in the
north and south part of Armenia province Syunik, near Megri city, but now species does
not occur there according to our investigations. However, species occures in cetral part
of the country with non typical habitat type which can result to a conclusion that new
methods should be applied to this species distribution research.

Conclusion

New distribution site close to Tsovak Village was recorded for Vertigo
moulinsiana species.

According to our result we can conclude that anthropogenic influence on the
water bodies can be one of the factors impacting the distribution of V. moulinsiana.

V. moulinsiana is recommended to be included in the next revision of Red Book
of Armenia as Vulnerable species as it has narrow distribution range and small
population density.
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Phytotherapy is one of the most important areas of traditional medicine worldwide and the
use of herbal remedies for various treatments is gaining great popularity. There is a growing trend
toward the correlation of plant phytochemical constituents with their pharmacological activity. The
mosses of Mnium spinosum, Anomodon viticulosus, Plagiomnium cuspidatum were collected from
Armenia. Antioxidant activities were found for mosses 20,12 pg/ml, 21,12 pg/ml, and 44,06
png/ml. High catalase activity was found in the aqueous extract of moss Plagiomnium cuspidatum -
83.91 pkat/g, further moss extract Mnium spinosum 71.3 pkat/g and lowest in moss extract
Anomodon viticulosus — 25.0 pkat/g. The data obtained indicate that the catalase activity of moss
extracts is significantly higher than that of medicinal plants.

Bryophytes — antioxidant activity — DPPH — reactive oxygen species (ROS) —
catalase — ascorbic acid

Pnuwpnidnipynilp - wdpnng  wptuwnphnd wjwunwywu  pdoynigjuwl - Yuplenpugneju
nLnnnLentlltphg E: Aphndhuntbph Jepghu nnwpwlwywl hEwnwgnunieinlultpp gnig Bu wnydtg, np
wju pnyubpnud wnyw wywnhy JhwgneejnitbuGpp pwdwywuhu Gquyh G W nluBU wnunBughwy
phdhwywu Yhpwnnipntu b hwlwopuhnwuwn wagnténientl: Nunctbwupnytp GU Iwjwunwuncd
nwpwdywd  Mnium  spinosum, Anomodon viticulosus, Plagiomnium cuspidatum Jwdntnutph
|nLbwuqyuéputnh hwywopuhnwlwnwihu wywnhynieiniup, npp jugqdnid £ hwdwwwwnwupiwUwpwnp
20,12 pg/ml, 21,12 pg/ml, 44,06 pg/ml: Pwpép Juunwiwquiht wynhyniginiu hwjnuwpbnyt) £
dwdninh gnwjhu (nubwdqyuéenid Plagiomnium cuspidatum — 83,91 Jywp/q, Mnium spinosum 71,3
Uywp/g W Anomodon viticulosus dwudntnh [(nudwuqywéenid® 25,0 dywe/q: Uinwgywd indjwiutpp gnug
GU wnwihu, np Jwdninubph (nudwdquéenid Junwjwqwihu wywnhynieintup qgwihnpbu wytih
pwnép E, pwlu nbnwpnyutphup: Unwgwé wpnjniupUbph hhdwu Jpw Yuntbih £ Ggpuyuguty, np
hGunwagnunywéd  JwdninUtph  (nubwdqyuisplbpp Ywnpnn  BU oglnwgnpédty npwbu  pluwywl
hwywopuhnwuwnh htwn hwuwlbih wnpnp:

Pphndhuinlbn — hwlwopupnwlwnuypl whwnhynipint — *dM3I —
rrYwdLh whinhy dubn (PULR) — Juwnwwq, wulnpphUwppent

®durorepanus SBISETCS OAHUM W3 BaXKHEHIINX HAINpaBIEHUH HapOIHON MEIHMIUHBI BO
BCEM MHpE, U UCIOJIb30BAHHE PACTUTEIBHBIX CPE/ICTB ISl Pa3IMYHBIX JICYEOHBIX IeJel MmpH-
obperaer Bce OoJbLIyi0 MOMyNsipHOCTh. HaOutomaercss pacTyiias TEHACHLHS K KOPPETSLHH
(UTOXUMHYECKHX COCTABILIFOLINX PAaCTEHHH ¢ X (apMaKoJOrHYecKoi akTHBHOCThIO. Hamu mc-
CIIEIOBANIUCH OKCTpakThl MxoB Mnium spinosum, Anomodon viticulosus, Plagiomnium
cuspidatum cobpanubix B ApMeHur. AHTHOKCHIAHTHAsE aKTUBHOCTh 00HapyxeHa y mxos 20,12
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MKT/MJI, HCCIIEIOBAIKCH SKCTpakTsl MxoB Mnium spinosum, Anomodon viticulosus, Plagiomnium
cuspidatum coGpanbix B ApMEeHHH. AHTHOKCHIAHTHAs aKTHBHOCTH OOHapyxeHa y MxoB 20,12
MKkr/min, 21,12 Mxr/ma u 44,06 MKI/MII COOTBETCTBEHHO. BBICOKast KaTajia3Has aKTHBHOCTH 00-
Hapy)KeHa y BOAHOro 3Kcrpakra mxa Plagiomnium cuspidatum — 83,91 mkkat/r, manee y 9KCT-
pakra Mmxa Mnium spinosum 71,3 Mkkat/T, a camast Hu3Kas y 3kcTpakTa mxa Anomodon viticulosus
— 25,0 mxxar/r. IlomydeHHbIE TaHHBIE CBHAETENHCTBYIOT O TOM, YTO KaTaja3Has aKTUBHOCTD
9KCTPAKTOB MXOB 3HAYHUTEIHHO BBIIIE, YeM Yy JICKAPCTBEHHBIX PacTEHHUI.

®dutoTepanus SABISETCS OJHUM W3 BOKHEHIIUX HAINPABJICHUH HAPOJHOW MEIHMIIMHBI BO
BCEM MHpE, a HCIOJIb30BaHNE PACTHTENBHBIX CPEACTB Ul PA3IMUHBIX JIEUeOHBIX Ieneil mproo-
peraer Bce OONBIIYIO MOMYISIPHOCTh. HapacraeT TeHIEHUIWS K KOpPpPEISIUM (UTOXUMHUYECKHX
COCTaBJISIOIIMX pacTeHHil ¢ X (apmakoyorndeckoil akTuBHOCThIO. HenaBHMe HccnenoBaHus mo
Ka3aJIi, YTO MIPUPOJHBIE aHTHOKCH/IAHTEI, TIOJTyIeHHbIE U3 JIEKapCTBEHHBIX PacTeHHUH, 3aIIUIIAIOT
OT TOKCHYECKOTO U BPEIHOT0 BO3/AEHCTBHS CBOOOIHBIX PaJUKAIOB M O0JNANAIOT MIMPOKUM CIIEKT-
poM dapmakonornaeckux 3((HeKToB, BKI0YAs NPOTHBOMHKPOOHOE, aHTHMYTAareHHOE, IIPOTHBO-
aJUIepruieckoe, aHTHOKCHJAHTHOE AEHCTBHE 110 YJaJCHHIO CBOOOIHBIX PAAMKAIOB M aHTHKAH-
LeporeHHoe neicTBue. B mocnenHee BpeMst Gonbllioe BHUMaHME YIAENSETCS MPUPOAHBIM aHTH-
OKCHJIaHTaM, MOTY4SHHBIM U3 JICKAPCTBEHHBIX WM IHUIIEBBIX PACTEHMI, KaK MHOTOOOEIIAI0MNM
CpeacTBaM IS CHIDKSHHUS] PHCKa HEBPOJIOTMYECKHMX 3a00JIeBaHUIl, BHI3BAHHBIX OKHCIUTEIHHBIM
crpeccoMm. HenaBuue (apmakonornueckrue MCCIeIOBaHUS MOXO0Opa3HbIX JOKA3ald, YTO aKTHUB-
HBIE BEIIECTBA, IPHCYTCTBYIOIIME B 3THX PACTEHUSIX, COBCPIICHHO YHHKAJIBHBI U UMEIOT IIO-
TEHIHUAJIBHOC XUMHUYECKOEC INPUMEHEHUE U AHTHOKCUIAHTHYIO CHOCOGHOCT]). N3 co6pa1-n>1 MXH.
AHTHOKCHIAHTHYIO aKTHBHOCTH MXx0B Mnium spinosum, Anomodon viticulosus, Plagiomnium
cuspidatum coGpaHHBIX B APMEHHH TPOBEPSIIH 110 AKTUBHOCTH 10 yJIaJICHHIO CBOOOIHBIX PaJiii-
kasnoB (anHamu3 DPPH). AHTnokcumaHTHas aKTUBHOCTh OOHapyxeHa y MxoB 20,12 mxr/mi, 21,12
MKr/mi, 44,06 MKr/mi. Beicokast kaTana3Hasi akTHBHOCTE OOHapy:KeHa y BOIZHOTO SKCTPAKTa MXa
Plagiomnium cuspidatum — 83,91 mkkar/r, B 3kcTpakte mxa Mnium spinosum 71,3 Mkkat/T, a
camasi Hu3Kas y akcrpakta mxa Anomodon viticulosus — 25,0 mxkat/r. TloaydeHHble HaHHBIE
CBHIETENBCTBYIOT O TOM, UTO KaTajla3Hasi aKTUBHOCTH SKCTPAKTOB MXOB 3HAUUTENHHO BBHINIE, YeM
Yy JIEKapCTBECHHBIX paCTeHMﬁ. Ha ocHoBanuu INIOJIYYE€HHBIX PE3YJbTATOB MNPEANOJIara€rcs, 4To
9KCTPAKT ONPEAENEHHBIX 3/IeCh BHIOB MXOB MOXET OBITh HCIIOJB30BAH B KadecTBE JIETKOZIOC-
TYHMHOT'O HCTOYHHKA ITPUPOJHOTO aHTHOKCUIAHTA IS JICU CHUSL.

Moxoobpasnvie — anmuoxcudanmuas axmusnocms — JJ@III" — akmugnvle popmul Kuciopooa
(ADK) — xamanaza — ackopbunosas Kucioma

In connection with the evolution of photosynthesis in cyanobacteria, a significant
amount of oxygen appeared in the Earth's atmosphere. Since then, the formation and
transformation of active oxygen species (ROS) have become a subtle component of
aerobic life. The presence of two unpaired electrons in an oxygen molecule significantly
limits its reactivity. In living organisms, in the course of evolution, specialized
enzymatic systems for the reduction of molecular oxygen were formed by transferring
one, two, or three electrons to it — oxidase. Reactions involving oxidases are one of the
main sources of ROS formation. ROS are also formed as by-products of various
metabolic pathways localized in many cellular compartments, primarily in chloroplasts,
mitochondria, and peroxisomes [3]. Simultaneously with the systems that generate ROS,
in the course of biochemical evolution, systems that utilize them, called antioxidants,
also appeared. The balance of ROS generation and utilization is tightly regulated by a
large network of genes [7].

ROS are considered key regulators (components of signaling systems) and toxic
by-products of metabolism [3, 12]. The balance between oxidants and antioxidants
(redox balance) is essential in maintaining a healthy cellular microenvironment. The
generation of oxidative stress is caused by an alteration in the balance between ROS
production and the efficiency of the cell antioxidant defense system. Cells and tissues are
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continuously being exposed to free radicals derived from the metabolism or external
factors, such as pollution, microbes, allergens, radiation, cigarette smoke, and pesticides

[6].

An imbalance between the formation and neutralization of ROS causes oxidative
damage to biomacromolecules and cell structures. Plant responses to stressors are
accompanied by both increased ROS production and activation of antioxidant systems. It
is assumed that the interaction of ROS and antioxidants (AO) is an important component
of signaling that regulates gene expression and ensures the adaptive flexibility of the
organism [3]. AO in living organisms is represented by an extensive group of chemically
heterogeneous substances that delay or inhibit the oxidation of substrates, being present
in the system at significantly lower concentrations compared to these substrates.

Antioxidants can be classified into three lines of defense according to their
mechanism of action. The first line includes antioxidants that prevent the formation of
new free radicals, which include enzymes such as superoxide dismutase (SOD), catalase
(CAT), and glutathione peroxidase (GPX); proteins that bind metals such as ferritin and
ceruloplasmin; and minerals such as Se, Cu, and Zn. The second group of antioxidants is
responsible for capturing free radicals, and thus they prevent oxidative chain reactions.
This group is formed by glutathione, albumin, vitamins C and E, carotenoids, and
flavonoids. The third line of defense includes antioxidant enzymes that repair the
damage caused by free radicals to biomolecules, such as lipases, proteases, DNA repair
enzymes, transferases, and methionine-sulfoxide reductases. Exogenous antioxidants
constitute a very large and diverse group of molecules in terms of chemical structure and
biological properties. This group can be divided into three subgroups: polyphenols,
vitamins and derivatives, and antioxidant minerals. There is another group that
comprises synthetic antioxidants widely used in the food industry. Exogenous chemicals
and endogenous metabolic processes can produce high levels of ROS which are directly
linked to hypertension, and cardiovascular diseases. In addition, emphysema, cirrhosis,
inflammation, genotoxicity, and cancer have been correlated with ROS effects [7].
Therefore, the development of effective antioxidants of natural origin is of great interest.

Due to increasing concerns about the sustainability of human living, the control
of the damaging effects of microorganisms is becoming very important. A wide range of
microorganisms exist in a biological balance with the human body and its living
environments, but an uncontrolled and rapid growth of microbes can lead to some
dangerous problems. Antimicrobial agents are used as antibiotic drugs to control
infections in the human body, but they can cause many side effects, especially increasing
reactive oxygen species (ROS) in the human body. ROS are very dangerous to human
health and well-being and play a role in producing cancer; further, they can increase
potential health risks. The herbal materials used as medicinal plants include several types
of plants. Many of these herbal materials show medicinal activities such as antioxidant,
anticancer, anti-inflammatory, antimicrobial, and antiviral activities [4]. Furthermore,
these herbs can play the main role in drug synthesis and development. The identification
of plant-based antioxidants is an important aspect that has gained immense importance to
protect cells/tissues from the damage caused by free radicals. Phenolic compounds
present in plants act as powerful antioxidants which can protect the cells from free
radicals by acting as hydrogen donors and radical scavengers. Antioxidants act as free
radical scavengers and are thus helping to mitigate the effect of oxidative stress in a
variety of diseases such as cardiovascular diseases, Parkinson's disease, Alzheimer's
disease, cancerogenesis, neuro-degenerative, nephrotoxicity, diabetes, and aging.
Several studies have reported that phenolic compounds, such as flavonoids and
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phenolic acids present in plants are responsible for their antioxidant nature [4]. Plant
phenolics are commonly found in both edible and non-edible plants, and have been
reported to have multiple biological effects, including antioxidant activity. The
importance of the antioxidant constituents of plant materials in the maintenance of health
and protection from coronary heart disease and cancer is also raising interest among
scientists, food manufacturers, and consumers as the trend of the future are moving
toward functional food with specific health effects. Bryophytes belong to phylum
bryophyte and include three classes Hepaticopsida (liverworts), Bryopsida (mosses), and
Anthocerotea (hornworts). They are small, terrestrial photosynthetic, spore-bearing
plants that require a humid environment and can be found all over the world. There are
about 20,000species of bryophytes worldwide, which is about five percent of the total of
400,000 plant species on the earth [9]. Bryophytes are considered as a rich reservoir of
new, natural products or secondary compounds, many of which have shown interesting
biological activity among which are antimicrobial, antifungal, cytotoxic, antitumor,
vasopressin antagonist, and cardiotonic. Some of the latest results also predicted the
beneficial influence of bryophytes in AIDS therapy (some dibenzyl of liverworts) [7].

The aim of this work was to identify antioxidant properties, study catalase
activity, and the presence of vitamin C in moss extracts gathered from Armenia for use
in medicine and pharmacology.

Materials and methods. Plant Materials.

The bryophytes viz Mniaceae, Mnium spinosum (Voit) Schwaegr, Plagiomnium cuspidatum
(Hedw), Anomontaceae, Anomodon viticulosus (Hedw), were collected from Armenia (at a height
of ~1450 m). The plants were identified by Dr. A. Poghosyan (Department of Botany and
Mycology, Yerevan State University, Armenia) and deposited in the Takhtadjyan Herbarium of
the Department of Botany and Mycology, YSU (Vouchers no. 13450, 13451, 13456 respectively).
DPPH radical scavenging activity

The antioxidant activity was determined by using DPPH radical scavenging activity (free radical
method) [1]. Experimental samples contained moss extracts with a concentration of 100 pg/ml,
500 pg/ml, 100 pg/ml, 50 pg/ml, and 10 pg/ml, respectively, and 125 pl of DPPH. The control
samples contained 750 pl of ethanol and 125 ml DPPH. Catechin was used as a positive control.
Samples were incubated at room temperature, and the absorption spectrum of solutions was
measured by GENESYS 10S UV-VIS (Thermo Scientific, Germany). The percentage of
inhibition activity was calculated using the following equation: % Inhibition = (Ac - As/Ac) = 100
where Ac is the absorbance of the control and As is the absorbance of the extract/standard. The
free radical scavenging activity of samples was expressed as ICsy value, which represented the
effective concentration of extract/standard required to scavenge 50% of DPPH radicals.
Determination of catalase activity

The determination of catalase activity by this method is based on the extraction of the enzyme
from biological material with water, after which an enzymatic reaction is carried out for a certain
time when an aqueous extract of catalase is added to a hydrogen peroxide solution. At the end of
the enzymatic reaction in the reaction medium, the amount of hydrogen peroxide that has not
decomposed under the action of the enzyme is determined by titration in an acidic medium with a
solution of potassium permanganate.

Simultaneously with the analyzed sample, the amount of hydrogen peroxide remaining
undecomposed after the reaction with hydrogen peroxide of the inactivated enzyme is determined
(control variant). In this reaction, partial decomposition of hydrogen peroxide occurs in a non-
enzymatic way. The difference between the titration of the control and the analyzed sample is used
to determine the amount of hydrogen peroxide that has been decomposed into water and oxygen
under the action of catalase, and the result obtained is used to calculate the catalytic activity of the
enzyme [13].
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Determination of ascorbic acid in moss extracts by the iodate method

When determining vitamin C by this method, the reduction reaction of potassium iodate with
ascorbic acid to free iodine is carried out, which is stained with the addition of a starch solution
and quantified [13].

Statistical analysis. Data processing was done using Excel 2013 Microsoft program. Statistical
analysis was done using one-way analysis of variance (ANOVA). The validity of differences
between different series (n=5) was evaluated by Student P-test: the value P<0.05 was considered
as significant.

Results and Discussion. Plant compounds have been an impressive resource for
medicinal compounds and will undoubtedly remain so [5]. Learning more about this
resource is essential if we are to avail ourselves of its potential, and screening for
bioactivity is an important tool in this learning. As part of this effort, we have screened
three species of bryophytes, the mosses M.spinosum, Anomodon viticulosus, and
Plagiomnium cuspidatum, for antioxidant properties. The antiradical activity of moss
extracts was evaluated by the free radical method. The data obtained indicate that the
ethanol extracts of 3 representatives of mosses that are gathered from Armenia, which
we studied, have antiradical activity (tab.1). Lowest half-saturation value (ICs) found in
moss extracts Mnium spinosum and Plagiomnium cuspidatum 20,12 pg/ml and 21,12
pg/ml respectively.

According to literature data, moss species extracts of C. schmidii had no
antibacterial activity, L.aduncum demonstrated very weak antioxidant activity 1329.02
pg/ml, which means < 50% binding of free radicals [10], extract of moss R.murale —
67,1% DPPH free radical inhibition [9]. The data obtained by us show that moss extract
M.spinosum binds 93.44 % free radicals and P.cuspidatum - 97.44% respectively.

Table 1. The antiradical activity of the extracts of the mosses (% Inhibition of DPPH, n=3,

p<0.05)
extract % inhibition of DPPH
concentration M.spinosum A. viticulosus P.cuspidatum
(pg/ml)
1000 93,44+ 1.4 90,44+ 1.4 97,44~ 1.4
500 76,52+ 2,3 77,25+ 2,3 80,30+ 1,3
100 66,07+ 0,2 63,04+ 0,2 56,30+ 0,2
50 52,80+ 1,2 51,7+ 1,2 51,0+ 1,2
10 35,13+ 0,4 34,5+ 0,4 45,0+ 0.4
IC 5 (ug/ml) 20,12 44,06 21,12

Under conditions of oxidative stress, the antioxidant enzymatic system can lose
productivity. The reason - is the inactivation of enzymes by free radicals. In this case, the
value of low molecular weight non-enzymatic antioxidants increases. Low molecular
weight antioxidants interact with oxygen and organic radicals, inhibiting free radical
processes in the cell. They take on the impact of oxygen derivatives (O,*, O,, ‘OH,
H,0,) oxidases and stop the reaction going on in the cell. But, non-enzymatic low
molecular weight antioxidants are not very productive compared to enzymatic ones [11].

In the next series of our experiments, we studied the activity of the antioxidant
enzyme catalase in moss extracts. Catalase catalyzes the decomposition of hydrogen
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peroxide into water and molecular oxygen. The biological role of catalase is to degrade
hydrogen peroxide formed in cells as a result of the action of a number of flavoprotein
oxidases (xanthine oxidase, glucosidase, etc.) and to provide effective protection of
cellular structures from destruction under the action of hydrogen peroxide. Catalase is
widely distributed in animal tissues, including humans, plants, and microorganisms.
Catalase is present in cells where cellular respiration occurs. Catalase is localized in
peroxisomes and glycosomes. In mitochondria was found a special isospecies, the
activity of which was also found in plant chloroplasts. Catalase provides oxygen supply
to those tissue areas where for one reason or another, oxygen penetration is limited. In
mitochondria, a special isospecies was found, the activity of which was also found in
plant chloroplasts. Catalase provides oxygen supply to those tissue areas where, for one
reason or another, oxygen penetration is limited. Catalase is most active in young plant
organs and tissues. Enzymes of the antioxidant system during ontogenesis are involved
in the regulation of metabolism and are important for plants, because thanks to them,
plants adapt to environmental changes [11].

We studied the catalase activity of aqueous extracts of mosses Mnium spinosum,
Anomodon viticulosus, Plagiomnium cuspidatum. High catalase activity found in water
extract of moss Plagiomnium cuspidatum — 83,91 pkat/g, further moss extract Mnium
spinosum 71,3 pkat/g and lowest in moss extract Anomodon viticulosus — 25,0 pkat/g
(tab. 2). We also studied the catalase activity extracts of medicinal plants Matricaria
chamomilla and Calendula officinalis. The data obtained indicate that the catalase
activity of moss extracts is significantly higher than that of medicinal plants.

Table 2. Catalase activity (ukat activity/g (n=3, p<0.05)

Moss activity
Plagiomnium cuspidatum 83,91+ 2,4
Mnium spinosum 71,3£1,5
Anomodon viticulosus 25,0+1,0
Matricaria chamomilla 1,90+0,10
Calendula officinalis 1,50+0,03

Bryophytes can produce reactive oxygen free radicals to induce oxidative stress
in order to form complex enzymatic and non-enzymatic defense systems that will resist
cell damage caused by drought stress and thus ensure their survival. The first type
removes or reduces free radicals, including enzymes and antioxidants, such as
superoxide dismutase (SOD), catalase (CAT), peroxidase (POD) and Vitamin C,
carotenoids (Cars), and Glutathione These enzymes are the most critical in the enzymatic
defense system. In the non-enzymatic defense system, Cars are the most important
quenchers of Oy, which can prevent peroxidation of unsaturated fatty acid, protecting
the membrane system. Antioxidant enzyme activities and Cars content of the three moss
species were positively correlated with stress intensity under non-drought stress. In the
early stage of stress (i.e., low-stress level), SOD, POD, and CAT can scavenge active
oxygen-free radicals by increasing their enzymatic activity to prevent self-inflicted
injury. As stress levels increased (i.e., mosses suffering from severe drought damage for
48 h), the balance between ROS generation and the antioxidant system was disrupted,
leading to damaged membrane structure and inhibition of enzyme activity [10].
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Exogenous antioxidants constitute a very large and diverse group of molecules
in terms of a chemical structure and biological properties. In the family of vitamins and
their derivatives, vitamins C, E, K, and carotenoids can be distinguished. Vitamins,
along with polyphenols and antioxidant minerals, are one of the subgroups of exogenous
antioxidants. Vitamin C or ascorbic acid is known by its electron-donating ability, thanks
to which it prevents the accumulation of oxidizing agents and free radicals. It is
especially efficient in eliminating superoxide anion radicals, hydrogen peroxide,
hydroxyl, singlet oxygen, and RNS (reactive nitrogen species) [6]. Plant organisms using
solar energy and inorganic compounds form vitamins. Vitamins produced in the plant
tissues of the plant are important. It is known that in the absence of minerals, plant roots
naturally do not develop regularly, and germination of seeds also becomes impossible.
As in the body of animals, in plants vitamins- perform a catalytic function. Ascorbic acid
is synthesized in the leaves of plants. The concentration of ascorbic acid in plants
depends on climatic conditions as well as plant nutrition from the content of materials.
Ascorbic acid is found in the aqueous phase, chloroplasts, mitochondria and other
structures, as well as in the intermembrane space. As a reducing agent, ascorbic acid can
interact directly with peroxide, hydroxyl, and tocopherol radicals [11].

The data obtained show (Fig.1) that the extracts of the Plagiomnium cuspidatum
species contain 2.110 mg /%, Mnium spinosum — 1.176 mg /%, Anomodon viticulosus —
1.100 mg /% ascorbic acid. We also studied extracts of Matricaria chamomilla,
Calendulae offcinalis. The data obtained indicate that the amount of ascorbic acid in the
P/C moss extract and Matricaria chamomilla is almost the same. Thus, moss extract can
serve as an alternative source of vitamin C.

Amount of ascorbic acid, mg/%
w

Z]llll

Hagiamninum Minam spinosum — Anomodon Calendilae
aspidatum viticulosas cﬂanamb‘a afftinalis

Fig.1. The amount of ascorbic acid in different plants (mg/%, n= 3, p< p <0,05)

Conclusion. Phytochemicals derived from plants are a major source of ntioxidants.
These phytochemicals are redox-active molecules and are dynamic to maintain redox
balance in the body. Undoubtedly, plant-derived natural antioxidants are supposed to
have more progressive effects on the body than synthetic ones. This is because plant
constituents are a part of the physiological functions of living flora and are thus well
suited to the human body. In recent years, the rising importance of biologically active
components of plant origin has gained increased significance as highly promising
prophylactic and restorative measures to combat diseases caused by oxidative stress.
Higher plants, in particular, angiosperms, are used and explored as antioxidant sources.
Cryptogams, especially bryophytes, hold rich reservoirs of unique phytochemicals
imparting them a strong defense mechanism to survive under highly diverse habitats
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despite having a non-lignified structure. There is huge potential to utilize this untapped
resource in modern healthcare as eco-friendly antibiotics and antioxidants [2].

The large diversity of bryophytes also acts as a “remarkable reservoir” of natural
products or secondary compounds such as terpenoids, flavonoids, alkaloids, glycosides,
saponins, anthraquinones, sterols, and other aromatic compounds. Many of them show
interesting biological activity and become potential sources of different medicines. They
also possess anticancer and antimicrobial activity due to their unique chemical
constituents [9].

On the basis of the results, it is suggested that the extract of three moss species
determined here could be of use as an easily accessible source of natural antioxidants for
the treatment.
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