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U3uusuuLh QYuLErh YurqQuepULUYUL UbRUYNCLLEND
3U3GrGL UvduvnruLere

U.. "hMN3UL", R.4. QURPPEL3UL? E.U. ShArUL3UL',
S.4. YUMIUL3ULS, U.E. RUMUBN3ULZ 3.9, hUUSMr3UL2

. Upnyjwlh wudwl hwyywywl wEwnwlwl Jdwlywywnpdwlwl
hwdwiuwpwl, s.pipoyan@gmail.com
233 QUU YGlnwlwpwlntpywl W hhnpnEyninghwih ghunwlwl YEUwnpnl,
UbUnwlwpwUntpywl huuwnpunncan, biology.arakelyan@gmail.com

Jbnnusqwé b ubpyuwjwgywsd Bu 3wjwunwuh gnwiywiubnnid W gGinGpnud Jhug wjdd hwjinuh
48 dJuwwnbtuwyh, 4 Bupwwnbuwyh W JBY hhpphnwiht duh hwjbptl wudwunwdubpu punn Upwlg
Juwpqupwlwywl  wwwnywubiniejwu: Unwownyynd £ wyn wujwunidutGpu wjunthGun  2pswliwnt;
pninp ghunwywu hhduwpyuGpned, neuncdUwlwu hwuwnwinneeniuubpned, gGpwntugnieniluGpned,
quugwéwiht [puwundwlwl  Jdhgngubpnd, oguwgnnpét] pwpguwlswlywl  wphuwwnwlpubpnid,
npwuny huy Uywuwnbinyg dyutph hwupwtwlwgniejwl JGdwgdwup Iwjwunwlh puwysniejwl jwju
2npwliwyubpned:

Quutn — huybpEl wudwuncdubn — 3wywuinwp gpwlugbn

HpoaHaJ'lH3l/lpOBaHbI U NpPEACTaBJICHbI apMAHCKHUE Ha3BaHUA HU3BECTHBLIX OO0 HACTOALIETO
BpeMeHH B BojoeMax ApmeHuu 48 BHUI0B, 4 MOIBHIOB U OAHON THOPUAHON (HOPMBI PBIO, B COOT-
BETCTBHH C MX TAKCOHOMHYECKOH MPHUHAIIEKHOCTBI0. [Ipe/iaraeTcs 3TH Ha3BaHHs IIMPOKO Pacil-
POCTPaHSATh BO BCEX HAyYHBIX YUPEKICHUSX, YICOHBIX 3aBE/ICHUSX, BEJOMCTBAX, CPEACTBAaX Mac-
COBOW MH(OpPMAINH, UCTIOIH30BATh B IIEPEBOAYECKON MPAKTHKE, COAEHCTBYS TEM CaMbIM ITOBEI-
IIEHHIO Y3HABaEMOCTH PbIO Cpey MIMPOKUX KPYTOB HaceIeHUusI APMEHUH.

Puvibv1 — apmanckue naséanus — 600oemvl Apmenuu

The Armenian names of 48 species, 4 subspecies and one hybrid form of fish inhabiting
Armenia were analyzed and presented in accordance with their taxonomic affiliation. It is
proposed these names to be widely disseminated in all scientific and educational institutions,
departments, the media, and used in translation practices, thereby promoting the recognition of fish
among a wide range of population of Armenia.

Fish — Armenian names — waterbodies of Armenia

Uhug 1920-wlwu pywywlltpp Iwjwunnwlh snwywiutpnd puwyynd Epu 22
inbuwyh wwuwnywunn dyutp, npnughg Utyp* hphuwup Salmo ischchan  ubplywjwgdwd En 4
Gupwwbuwyubpny [6, 7]: 1924-1927 pe. pUupwgend Ulwlw (6h  dl4uwpnnt-
LUwybwniywl pwpdpwgdwl Lwwwnwyny wjunbn £ Ubpdndytp W hGunwguwynd Yyip-
Jwywnpdyb uhgp: WjunthGunl, Jwiwphwih nGd jtluwpwlwywl wwjpwn unGine byw-
wnwyny 1934 p. 3wjwunwl E UbGpdnudyty 3jnwuhuwghu WAGphywih  opnwiywiuGpnud
nwpwéeywsd qudpnighwl, huy hGirnwguwyned, 1960-wlwl pywlwllGphu, wnwlbdhu
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UBUUSULh QUULENh YUMAUAULUUUL UhUMNNLENhIUSENEL Uuduunrulere

snwywutnh pnuwywl  wwuynnuh W opwyhu  pnyutph wwowpubpp wpnntuwydtbun
oguwgnpdtint wwynwupwihu bwywwnwyny® uwhunwy wdnipp W uyhwnwly hwunwdwywwnp
[2]: RGnwgw tnwphUutbphu, d4uwpnidnipiwl qungugdwl Uwwwnwyny, Iwjwuinwl Gu Ukp-
Unwdybp Yuwd wwwnwhwywunpblu Ueppwithwlgt) GU pwquwehy Unp dyUwwnbuwyutn [10-
13, 16], npnup punpn? sehu JGp tnwpwéwnpswuh hwdwn W, hGnliwpwp, ¢ntuGhu hwyGptu
hwJdwpdte W hwdpunhwuntp punniujwé wujwuncdutn: Uhwdwdwluwy yGpghu tnwphub-
nh pupwgentd ghinwywu, ghnwhwupwdwwgtih, ntuncdbwywl, ncunwbwodwunwy gpw-
ywunrejwlu Jtp, wwwunnuwlwl gpnepyncbutGpnud nu uyeketnnud, huswtu Lwle wy wnpjnp-
utpnud hpwwwnwyjwé  Uniptpnud hwewhu Unyl d4uwnbuwyhu hwyGpBunwd nwpptp
wujwuncdutpny BU Yngned, hUgl tnwppupbngnidutn £ wnwewglnwd putpgnnutph unuwn:
GluGny 4yGpngnjwihg, Jtup Jtp wngle juunhp Gup npbp Jhwulwywuwgltbp Iwjwunwuh
snwywiuGpnud  hwlnhwnn ayuGph Jhug wydd wnéwpdynn hwjtptu wujwunwdutpp W
Gpwphuwynnty npwug oguwagnpénudp  pninp - whwh  hpwwwpwynwduGpned, hugu £
hwunhuwuntd E unyu wphuwnwlgh Uwywwnwyp:

Rwjwuwnwuh  gpwywiubpnd nwpwéywsd wnwlbdhtu  dyuwwntuwyubph hwjGptu
wudwuncdutph uwhdwudwu hwdwnp JdGnp ynndhg hwpyh Bu wnudt) bwhuyhund  tnwnptp

gpwywl wnpnputpnud hpwwwnpwyywéd wujwuncdutbpp (wn. 1):

Ungniuwy 1. 3wjwunwund tnwpwédywé dyubph Yuwpgwpwuwlwu dhwynpubph gnpéwéwywlu
wudwuncdutpp gpuywl twnptn wnpnupuGpnud

Lwuwnhubntu Cuwn Ywnh- Cuwn wjwuwnwuh | Cuwnn Gphgnpjwitih, | Cunn Mhwnjwuh, | Cun Iwjpwwb-
wuyjwunwdubp | Yuwuh, 1971 [2] pUwphuwnhh, 2008 [1] 2012 [4] wnjwlh W nLphp-
2006 [3] Utph, 2018 [5]
Salmo hohuwu hohuwu dnpbp Ulwp hohuwu Ultwuh h2tuw
ischchan
Salmo Qbnwpentuh QbnwpenLuh Qtnwpentuh Qbnwnentuh
ischchan h2huwiu h2huwu
gegarkuni
Salmo ischchan Wdwnwjhu Udwnw)hu hohuwu Udwnwjhu
aestivalis hohuwu hohuwu wdwnwjhu h2huwiu
Salmo ischchan QGnwjhu QuUtnwjhu hohuw QUbnwjhu
ischchan hohuwiu hohuwiu autnwjhu h2huwu
Salmo ischchan | Pngwy h2tuwl Pnowy Pnowy h2fuwl Pnowy
danilewskii Jswhun, nnjwy/
Salmo truta YwnpUpw- YwpUpwhuwjn Ywnpupwhuwjn Ywnpdpw- YwpUpwhuwjn
huwjwn [$npk) gbnwihu/ huwjwn
Salmo Uwnunu Uwnunu Juuwjwl -
caspius
Oncorhynchuus Shwéwlwhiwjn  (dnptp Shwéwlwiht] Shwéwuwhwjn | Shwéwluwhuwjn
mykiss dnnb, Shwow-
Uwithwy| $npkiy
Coregonus Ul.wuh uhg Uhg Uhg Uhg Uhg
lavaretus
Rhodeus Awnuwanty “wnunLy “wnunLy
sericeus unynpwywl
Barbus cyri eniLnh pbnint eninh pbnint REnwanLy entnh MnLph/ UnLph pnwanty
entnh pGnint, 8nnh
MnLpp/ pnwaéniy
Barbus UlLwuh pGninc UlLwuh pGninc REnwanLy UlLwluh ptinine, UlLwuh
goktschaicus Uliwup Ulwuh pbnwanLy pbnwanty
Luciobarbus Bwuwn Bwuwn REnwanLy dwuwph Bwuwn Bwuwn
capito /Bwlwp/
Luciobarbus Untpéw Untpsw PEnwanLy Upwpe- Unpdw
mursa uph/UnLpéw/, Unpwq, UnLpsh
nnLw
Capoeta sevangi| Ulwluh Ynnuy UlLwuh Yynnwy UlLwuh Ynnwy UlLwUh Ynnuiy UlLwlh Ynnwy
Capoeta capoeta| £nLnh Ynnwy ennh Ynnwy £nLnh Ynnuy nLnh Ynnuy Yntph Ynnuiy
Carassius - Unswpwihw) Ywpwuwanty Unswpwihw UpSwpwihw))
gibelio Ywpwu wpéwpwhw)| Jwpwu Jwpwu
Cyprinus Bwéwl Bwéwl Qbwnwswswu BSwodwl BSwodwl
carpio fuwqul/
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Gobio gobio - Unynpwlywl Pwppwy Unynpwywl Unynpwlwl
pwnpwy /ruwnwywancy/ pwnpwWYy pwnpwWy
unynpwywl
Romanogobio Lwnpwy - Pwpnpwy wunpynd-| LnLnh pwnpwy Yntph
macropterus Jwujwu /Bninp/ punpwy
Pseudorasbo - UdnLpjwu - - UdnLpjwu
ra parva Uppwayupy Uppwaluhy
Abramis Ppwd Ppwd Ppwd Ppwd
brama
Blicca bjoerkna Swjywywu QnLunbpw Jwnwnwanty Qniuinbpw dwjwanLy
transcaucasica gnLunGpw /gnLuinGpw/
Acanthobrama Uwlupwpt- UwlpwpetthnLy UlLwhnup - UwunpwpetthnLy
microlepis thniy MwupwpebthnLy/
Alburnoides Swjywywu Upwaqwpwnd Bwwwy UplGywu UplGpwl wpw-
eichwaldii wnwnthuhy unynpwywl wnwnkhuhy qupwnd,
hwjjwywu Unlbywl nw-
nttuhy
Alburnus Uunnpyndywujwt | Wunpyndywujwt | Wunpyndyuujwlu - Uunnpynyywujwu
hohenackeri | uwhunwywanty uwhwnwywanty YuygnnwiénLy uwhwnwywaény
Alburnus entnh entnh eninh wd dhip- - Untph uwh-
filippii uwhwnwywanty uwhwnwywanty | whh Yugnnwaniy nwwanty
Alburnus - - CSwhJdwhh - -
chalcoides Juuwyjwu
Leucaspius - Updwprwanty Unswprwayuhy Updwprwaluhy UpSwpewanty
delineatus
Leuciscus Swpwd Swpwd Swpwd unynpw- Swpwd Swpwd
aspius ywu /dhwénLly/
Chondrostoma | GUpwptpwl, ennh GUrwptbpwlu - Upwpujwlu BU-
cyri wpweujwu GUupwpBnwU entnh pwpbnwU YUnLph
GupwpEnwU GupwpGpwU
Rutilus rutilus Swjywywu Swjywywu Ywndpwyl hwjyw- Swjywywu Swjywywu
schelkovnikovi Jwnupwyu Jundpwyu Jul Jwupwéw- Jundpwyu Jupdpwyu
Swl, jwuwn/

Rutilus - - Ywpdpwyu Yuu- - -

caspius wjwu Jnpiw/

Squalius fetthnn febthnn Qhuwanty Unqywujwu Unyywujwu
orientalis /RGthnLn/ eEthnn rEthnLn
Hypophtalmi - uwjinwpntin uwjinwpntin fuwjunwpntun fuwjinwpntun

chthis nobilis hwunwswywwn hwunw-6wywn hwunw-6wywn hwuwnw-
dwlwn
Hypophtalmi- Lwjbw- Uwhuwy hwunw- | 3wunw-6wlwn Uwhwnwy Uwhwnwy
chthys molitix dwywn dwywn hwunwbtwywwn | hwunwdwywwn
Ctenopharyn Uwhwnwy Uwhwuwy wdnip Udntp uyhwnwy Uwhwnwy wdntp Uwhwnwy
godon idella wdnip wdnLp
Mylopharyn- - Ul wdntp - Ul wdntp Ul wdnip
godon piceus
Oxynoemach Uugnpwywl Uugnpwywl Ubtpywany Uugnpwywl Uugnpwywlu
eilus angorae \6pYwaéncy 16pYwancy wlugnpwywu 1GpYwanty 1GpYwancy
Oxynoemach eninh eninh |Gpywancy Utnywanty - Untph
eilus brandtii 1GpYwénLy enLnh LGpYwénLy
Sabanejewia Swywu NuytgnLu Swywu Nuytgnu Nuytgnu
aurata Swywu nuytgnju Swywl Swywl
Silurus glanis Lnpn Unynpwywu Lnpn unynpwywl Unynpwywu Unynpwywu
Lnpn /GYpnwwywu/ [npn Lnpn
Ictalurus - Snwligpwjhu - Qnuwugpwihu nuwugpwihu
punctatus Lnpn [nenjhy Inenjhy
Perciformes - - MGpysuwybpwbp | MEpyGuwybpwtn -

Percidae - - MNEpyLGuwhuutp - -

Sander - - Shnwaénty UnLnwy Unynpwywl
lucioperca unynpwywlu 2hnwaénty
Neogobius - Udwaquyjhu Lwwnwanty WJwquwyjhu Udwaquyjhu
fluviatilis glhywaénty wywquwyjhu glhywanLy glhywanLy

Knipowitschia - Undywujwu - Unylywujwu Unyywujwu
caucasica glhywaénty glhywaénty glhywanty
Gambusia QudpniLghw Uhuhuhwjwu 3npnpnLyh 3nippniyh 3nippniyh

holbrooki quupnighw qudpnighw quupnighw quupnighw
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Gambusia QudpnLghw Uhuhuhwjwu Quiupnighw
affinis quudpnighw unynpwywl
Huso huso - fdwnwth PEINLqw
Acipenser unnt uhphpjwl Uhphpwywlu
baerii pwnwih
Acipenser AnLpw Uwntnpywn
ruthenus
Acipenser onipfuh ulpyniqw
stellatus
Acipenser Ubwuwnniug
nudiventris

Quutph Ywpgbph W puwnwuhputph hwdwp uwhdwuwdé wuyjwunwdubphu gty
Gup hwdwwwwnwuhiwlwpwn «Yspwtpy W «-wjhulbny yGppwéwugubnp, husp Uhug wju
wnwewnpyyt, E  GQphgnpuwuh  Ynndhg [1] L pwnwywquwywl wnenwdny  hw-
Jwwwuwwuhiwund £ win GgpnypUbphu wnpdnn (wwnhubpbu “-formes” W “-dae” ybng-
Lwéwugltphu: UnwUbdhU wnbuwyutphtu wpynn hwbpbl wudwunwduGpp uwhdwlubine
hwdwp hwpyh Gup wnb] nyw) nbuwyh (wwnhubptl wujwudwl Ephdninghwu: Wl
nGwetpnd, Gpp ghnwywu nu ghnwhwupwdwingbih gpwywuniejwl Uty wpdwnwgwd b
Gnb| nnLuwtgne gpuwywunceiniuhg ybpgpwé wudjwuncdubnpp, dtup wyn wujwunwdutpp
pnntL Gup wuthnthnfu:  Swppluebpgnidubphg  funtuwthGine  hwdwnp  jnLpwpwgnep
Jwnpgwpwlwywl Jhwynph hwdwnp UGpYuwjwgptp Gup npwug (wwnhubptl, wuglGpu W
nnubptlu - wudwunwdubpp, hhdp punniuGind  64uGph  nuuwywngUwu  JGe  wjunpBu
punntuywd Ggnpnipwpwunceniup [4, 15, 17]:

Qpuywl wnpnputph neuncduwuppdwl [2, 6, 7, 10-14, 16] W ghnwywu 2pgw-
UwyubGpnd pULwpyndubph wpnyniupned unnple UGpYwjwguncd Gup Iwjwuwnwuh 9nw-
wiuGpnwd  UGpYwynd  hwyjinuh - nbnwplwy, uGpdndqws, Yhdwjwywpddwé, Uubp-
pwithwugwsd Ywd pndynn 48 dJuwwnbuwyh, 4 Bupwwnbuwyh W JGY hhpphnwihu alh
hwjGptU wujwunwdutpu pun Upwlg gbnwjhl, huswtu Lwl punwupeutph W wpgbnh
wwwnywuGnLpjwu (wn. 2):

Ungniuwly 2. 3wjwunwuh pbwywl b wphGunwywu gpwywiutpnud hwunhwnn dyutph
Ywpgqwpwlwywl vhwynpubph wujwunwdutpp

Jwybkpbu Lwwpubpklu Ulg kU NnLubkpbu
Uwnunuwytpwtp Salmoniformes Salmonids JlococeoGpasHbie
Uwnunuwjhultn Salmonidae Salmons JlococeBble
hohuwl Salmo ischchan Sevan trout CeBanckas popernb,
HIIxaH
Qbnwpeniup Salmo ischchan Gegharkuni I'erapkynu
gegarkuni
Udwnwjhu h2tuwl Salmo ischchan Summer bakhtak JleTHwuii uixax
aestivalis
Qutnwjhlu hpfuwl Salmo ischchan Winter bakhtak 3UMHHIA UITXaH
ischchan
Pnpwly Salmo ischchan Bojak Bomxkak
danilewskii
Ywnupwhuwjn Salmo trutta Brown trout PyuneBas dopenb

Ywuwjwlu uwndnlu

Salmo caspius

Caspian trout

Kacmuiickuii 10coch

Shwéwlwuwjin*

Oncorhynchus mykiss
(=Parasalmo mykiss)

Rainbow trout

Pamyxnas dhopens

Uhgquwjhuutn Coregonidae Whitefishes CuroBsle
Uhg** Coregonus lavaretus | Whitefish, lavaret Cur
Swéwlwybpwtp Cypriniformes Cyprinid fishes KaproobpasHsie

Swéwlwjhuutn Cyprinidae Carps Kapnossie
AwnlwanLy* Rhodeus amarus European bitterling Topyak

untph pGnwanty Barbus cyri Kura barbel KypuHcknii ycau

Uliwuh pbnwanty Barbus goktschaicus Gokcha barbel CeBaHCKHI ycau
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Bwlwnp

Luciobarbus capito

Bulatmai barbel

Ycau-uanapu

UnLpéw

Luciobarbus mursa

Mursa

Mypua

Ulwluh ynnwiy

Capoeta sevangi

Sevan khramicarp,
Sevanian scrapper

CeBaHcKas XpamyJis

unph Yynnuiy Capoeta capoeta Khramicarp, Kypunckas xpamyns
capoeta scrapper
Uunpywuwywl ynnwy** Capoeta capoeta Transcaspian 3akacruiickast
heratiensis scrapper XpamyJist
Upswpwihw)] Yupwu** Carassius gibelio Crucian carp CepeOpsiHblii Kapach
Swswu Cyprinus carpio Common carp Casan
Unynpwywl pwnpwl ** Gobio gobio Gudgeon OOBIKHOBEHHBIH
TIECKapb

UnLph pwnpwy

Romanogobio

South Caucasian

Kypunckuii neckapb

macropterus gudgeon
WunLpjwl UppwanLy** Pseudorashora parva | Stone moroko AMypCKHii yeGadyoK
Ppwd** Abramis brama Bream Jlemn
Wunpynyywuywu Blicca bjoerkna White bream, 3akaBKa3ckas rycrepa
gneuntinw transcaucasica silver bream
Uwupwpebhny Acanthobrama Blackbrow bleak UepHOOpOBKa
microlepis
Unlbywl wnwntiuhy Alburnoides eichwaldii Kura chub BocrouHast ObICTpsIHKA
Wunnpynyyuwujwl Alburnus hohenackeri | North Caucasian 3akaBKa3ckas yKIeika
uwhinwlwanty bleak
untph uwhwnwywanty Alburnus filippii Kura bleak KypuHckas ykieiika
Yuwuwjwl Alburnus chalcoides Danube bleak, [lemas
uwhnwywandy* Caspian shemaya
Unbwpwany** Leucaspius delineatus | Sunbleak, belica BepxoBKka, OBCSIHKA
Swpwd Leuciscus aspius Asp Xammam, xepex
untph Gupwpbnwl Chondrostoma cyri Kura nase KypuHcknii mogyct

Rwjjwywl Yupdpwyu

Rutilus rutilus
schelkovnikovi

Armenian roach

ApMsHCKas II10TBa

Lwuwwl Yupdpwyu**

Rutilus rutilus caspius

Caspian roach

Kacnmiickas morBa

UnlGywu pEthnin

Squalius orientalis

Chub

KaBka3ckuii roj1aBiib

fuwjnwpntun Hypophthalmichthys Bighead carp [ectpsorit
hwunwswywn* nobilis TOJICTONIOOHK
Uwhunwy Hypophthalmichthys Silver carp Beiblit ToscTonoomnK
hwunwwywwn* molitix
Uwhwwy wdnip* Ctenopharyngodon Grass carp Bensrit amyp
idella
Ul wdntp* Mylopharyngodon Black carp UYepHslit aMmyp
piceus

Pwihnnpwjhlltn

Nemacheilidae

Stone loaches

banuropossie

Wugnpwlywu [Gpywancy

Oxynoemacheilus

Angora loach

AHropckuii rouen

angorae
untph LGpYwancy Oxynoemacheilus Kura loach Kypunackwuii ronerg
brandtii
Swywlwjhuutp Cobitidae True loaches BbIOHOBEIE
NuybgnLu swywl Sabanejewia aurata |Golden spined loach| 3omorucras munoska
Lnpnjuytnwtn Siluriformes Catfishes Comoo0pa3zHble
Lngnwjhlltn Siluridae Silurid CoMOBEIE
Unynpwwl [ngn Silurus glanis Wels catfish, OOBIKHOBEHHEII COM
sheatfish
Ywwinywinpwjhultn Ictaluridae Ictalurids Korraubu combl

Qpuwlgpwjhl |npnjhy*

Ictalurus punctatus

Channel catfish

KananbHbIl COMUK

MEnpYGuwyGpwtn

Perciformes

Perch-like fishes

OxyHeoOpa3HbIe
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MGpyGuwhuutn Percidae Perches, darters OKyHEBBIE
Qujwaluwldwl wepybu*™|  Sander lucioperca | Zander, pike-perch Cynak
Unynpwlwl wtnpytu** Perca fluviatilis Perch OGBIKHOBCHHBIN OKYHb
8|hywalyuwjhuutn Gobiidae Gobies BrIukoBbIe
Udwquwyjht gihywancy** Neogobius fluviatilis Monkey goby BBIYOK-TIECOYHUK
Unyywujwu gihywéncy** Knipowitschia Caucasian dwarf Kagkazckuii 0yObIpb
caucasica goby
Swéwlwinwduw- Cyprinidontiformes Cyprinidonts Kapmioszy6oo6pasHsie
Unpwytipwtip
MGghLwhuutp Poeciliidae Livebearers, TlenunnvreBbie
mosquito fishes
3nppnLyh qudpnughw™ Gambusia holbrooki Eastern Tam6y3us ['onbOpyka,
mosquitofish rOJIbOPYKCKast
ramOy3us
Unynpwywu Gambusia affinis Western OOBIKHOBEHHAS
quupnighw™** mosquitofish ramMOy3ust
Odwayuwytpwtp Anguliformes Eels YrpeobpasHbie
Oadwadyuwyhuutn Anguilidae True eels VYrpesbie
Unynpwlwl odwany* Anguilla anguilla Common eel OOBIKHOBEHHBIH Yyropb
fFwnwihwybpwtn Acipenseriformes Sturgeons OcetpooOpa3Hbie
Fwnwthwjhuutn Acipenseridae Sturgeons OceTpoBbie
REINLqW™* Huso huso Great sturgeon benyra
Uhphpjwl pwnwth* Acipenser baerii Siberian sturgeon Cubupckuii oceTp
Uwntppun® Acipenser ruthenus Sterlet Crepinsiib
ulnjnLqu* Acipenser stellatus Starred sturgeon Cesprora
Ubwwnntug pwnwih* Acipenser nudiventris | Bastard sturgeon lun
PLuwntp* Huso huso x Bester Becrep
Acipenser ruthenus

*- dJuwwnbuwyutn, npnup pndynid BU Iwjwuwnwuh d4uwihb tnbntuncenlllbpnud, npintnhg Ywpnn
6U wwwnwhwpwn hwjnuytp puwywl epwywiubpnud Ywd gBnGpnud ne puwyytbp wjuntn wunpny
Gpywp dwdwuwy: Alwywl wwjdwuutpnd hwjwuwnh pwgUwgdwl nbwebn nbnlu pugwhwjunywé
sBu:

**. JuwwnBuwyutn, npnup puhy $EU Iwjwunnwuh gpwhu Eynhwdwywpgbph hwdwn, Ueppwthwugt)
U Yihdwjwdwpddt) GU wnbnh wwjJwuubpht ybpghu tnwulwdjwyubph pupwgenid: Pwquwunwd Gu
pLlwywl wwjdwuubpned:

Pwgh yGpnanw) ywpgwpwlwywl Ggpnypltphg, hwjGptunud pwjwywlu hwéwfu
ogunwgnnpdynid £ «pnpbp» pwnep, npp hwéwh npynud £ Shwéwuwhuwjinpu®  «Shw-
Swuwthw) $npbp wujwudwdp, Gppedu bwle hpluwlpl® «dnpbp Ulwuhy wujwudwdp
[1: Cunhwunip  wndwdp, «dnpbp  wujwunwd B wunwhwd  gpGpnd  puwyynn
uwnunuwjhuubph  pUuinnwUhpht  wwwywunn npn2  dYutph, npnup  wWwwnywund  Gu
uwnunultph  (Salmo), puwnwnoyyhwlnujwl uwnunUuGph (Oncorhynchus) W [Gpy
uwnunuutph (Salvelinus) gbntphu: dnpGluGp EU hwdwpdnd Lwle Iwjwuinwuh onw-
ywiutpnwd W gbnbpnud lnwpwéywéd hphuwup W wpdpwhuwnp: 3wpyh weubind, np
«$nnb» pwnp onwpwéhu E, dwagnid £ gpdwlbnBu «Forelle» pwnhg, nnp Lpwlwynid £
ult W wpuhp wwnbpnd wywwnydwd ancly, wnwewnynwd Gup hwjbptunwd «dnpb» Gapnyeh
thnpuwpbl ogunwignpsét| «huwjnwany» Ggpnyen, npu wybh pwnpbhnug £ W dwnuwupned
E npw wnwy hwuywgynn dyubph wpuwehlu hwnwuh2p' «uwpntn (wnkp) nlubgnn
anLy»:

Ujuwhund, JGp Ynnuhg thnpéd £ Yuwnwnyb hwjGpsuncd punnibdwé pwnwywquw-
Jwu uygpniuputinh hhdwu ynpw 62gninty, hhduwynnt) W Yuyntbwgut) Iwjwuwnwuncd Uhlg
wjdd hwjinuh pninp d4utph ywpgwpwluwywl Jdhwynpubph hwytptu tnwpptn, hwawiu
shhduwynpywé wudwuncdubpp 6y wujwl nwy: Unwowpyynid £ wyn wujwunwdutpu
wjunthtwn 2ngwliwnt| pninn ghnwywlu hhduwnyuGpned, nuntduwywl
hwuwnwunnipentlutpned, gbpwwntugnipniuutpnd, quugywéwihl [puwwnywywl vhgngut-
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pnud, oguwgnpét] pwpgUwlswywl  wpuwwnwupubpnid, npwuny huy Uwwuwnbiny

alutph

hwupwtwUwnipjwl  JGéwgdwup  Iwjwunnwunud,  hUugwbu  Uwl  hwu-

puwwtwnniejwl gpwiht Eynhwdwywpgbph wwhwwuniejwlu ninndwd dhgngwnnidutph
wnuwyt|] wpnntbwytun hpwywluwgdwlnp:

10.

11.

12.

13.

14.

15.

16.

17.

aruuuunre@3ntu

Qnhgnywt 3.2. Iwtptl Yeunwuwpwlwlwl nbGpdhuwpwunce)ntt (UGpneéneintu W
uygpniuputin): 33 GUU §Ghwinieinl; hpwwn., Gpliw, 264 g, 2008:

Twnhlywl U.Q. Iwjwunnwuh dyubpp: Iwjjuywu UUR QU hpwwnwpwygnieniu, tpliwl,
215k, 1971:

Rwjwunwuh puwhuwnh. Iwlpwaghnwnwl. Gnpliwl, 692 kg, 2006:

Swipwwbuywt S.U., Uuywlywl U.d., Mwwyny Q.3., Qwqupwl WU, Iwjwunwlh nnUw-
2wnwynnubp  YBunwuhubph  wujwunwdubph  (wnhUbnpBU-hw)BEnBU-nNLUBNEU-WUg GREU
pwnwpw: Gpliwu. 6M3 hpwwn., 136 Ep, 2018:

Nhynywl U. QUuupwunipnit W d4uwpniénienil: Gpliwl: 33 UAQL Yppeniejwl wggwihu
huuwinhwnnin, 256 kg, 2012:
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HccnenoBaHbl CHMOATOMUTHYECKHE CBOWCTBA HOBBIX IPOU3BOMHBIX MHPHUMUAWHOB H
mupuao| 1,2-a]JmupuMUIAHOB, B TOM YHCIIE ABYX, MPOSBISIONINX CHIBHBIE aHTUMOHOAMHHOOK-
cunasueie (MAO) cBoiicTBa. [TokazaHo, 4To Hanbonee aKTUBHOE B KauecTBe HHruOuTOopa MAO
3-U300y THITHOPOU3BOTHOE MPOSIBIISICT TAKKE HEKOTOPhIC CUMITATOIMTHYECKIE cBolicTBa. [1o-
Jy4CHHBIC JTAaHHBIC YKa3bIBAIOT HAa BO3MOXKHOCTH CO3JIAHHS AHTHJICTIPECCAHTOB Ha OCHOBE
uHruouTopoB MAO, koTopbie, OJaroaaps OMHOBPEMEHHO MPOSIBISCMOI CHMITATOJIUTHYCCKOM
aKTHBHOCTH, OYyAyT 3HAYMTEILHO MeHee Oe30MacHbl, BBUIY CHIKEHHS PHCKa apTepuaTbHOU
THIIEPTEH3MH, BHI3BIBAEMOH YKa3aHHBIMH IIpeTiapaTaMu.

THupumuounsl —aHMUMOHOAMUHOOKCUOAZHASL AKIMUBHOCIb — 2UNEPIEH3UBHOe Oelicmaue
UHSUOUMOPOB — CUMNAMOIUTNUYECKAS. AKMUBHOCIb uH2UOUmMopos MAO

AuncdUwuhpyy BU- whphnn[1,2-aJwhphdhnhUp Gpune wswlgiwiutph  uhdwwrenhnhy
hwwnynienilutpp, npnup gnigwptpnd BU ndbn hwywununwdhUnopuhnwquwiht (UUO) hwwn-
Uniejniubn: 8nig btwnpdb, np UUO-wnwydb] wywnhy wpgbluyhgubn hwunbu U quihu 3-hgn-
pniehy wéwlgjwip' gnigwpbpbind bwle npnpwyh  uphdwwenihinhy  hwwnyneegynu: Unwgywé
ndjwiubpp  Jywynud  BU hwlwnbwpGuwuwnwihu - nGnnpweh  untnddwu  uygpniupwihu
huwnpwynpnipjwu dwuhu, UUO-h wpgbiwyhsutnh hhdwu pw, npnuep dhwdwdwuwy npulenpnud
GU uhdwwpenihnhy wywnhynipntt, UL qqwihnpEl wwlwu wudunwug Yhubu Lpdwsé Jhw-
gniejntlutph Ynnuhg hwpnigywéd wpintphwi hhwBpuntughwih yuwugh Ujwgbgdwl Uywndwdp:

MNhphdhnhU — hwlw-UnbunwdhUnopuhnwquihl wlwnhyncpynil — wnqbuwyhsubnh
hhwbnwnbUughuwyhU wqnbgnipinil — uhdwwenipnply wlywnhynipinil

The sympatholytic properties of pyrimidines and pyrido[1,2-a]pyrimidine derivatives,
involving two, that exhibit strong antimonoamine oxidase (MAO) properties, are investigated. It
was shown that the 3-isobutylthio derivative is most active as an MAO inhibitor and exhibits
some sympatholytic properties. The obtained data point to the possibility of creating
antidepressant medications on the basis of MAO inhibitors, which, due to simultaneous
manifestation of sympatholytic activity, will be significantly less safe due to reduction of the
risk of arterial hypertension caused by these drugs.

Pyrimidines — antimonoaminoxidase activity—hypertensive action of MAO inhibitors — the vas
deferens the rat — sympatholytic activity of MAO inhibitors
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T'unepronnueckas 6ose3ns (I'B) — oHA U3 caMBIX pacpOCTpaHEHHBIX 3a00J1e-
BaHHUH CEPJCIHO-COCYIUCTON CHCTEMBI, TIPOSBIISIONIANACS IMOBBIIIEHUEM apTepHaTbHO-
T'O JaBIICHUS W, KaK CIEACTBHE, MPUBOAAIIAS K MOPAKEHUIO OpPraHOB-MHUIIIEHEH: cepli-
I1a, MOYeK, TOJIOBHOTO MO3Ta, ri1a3. Habmronatomeecss B MOCASAHIE ACCITHIICTHS YCHU-
JIEHUE Pa3IMYHBIX CTPECCOTCHHBIX BO3ICUCTBUI Ha YeIOBeKa MPUBEIIO K YBEIMUEHUIO
HE TOJIKO MCHUXHWYECKHX 3a0oijieBaHMi, HO U ', MOCKOJIBKY MCHXOIMOLMOHATBHEIC
CTPECCOBBIC CHUTYallMH SIBJIAIOTCS, HApALy C JPYTUMH, BaKHEHIIUMH OTHO-
JIOTUYECKUMU MPUYMHAMU BO3HMKHOBEHMS apTepHalibHON runeptensuu [7]. dns ne-
YCHUS JICTIPECCUBHBIX COCTOSHUI B MEIUIIMHCKOHN MPAKTHKE IIUPOKO MPUMEHSIIOTCS
pa3IMYHbIC aHTUACTIPECCAHTHI, B TOM YUCIIC HHTHOUTOPHI (hepMEHTa MOHOAMHHOOKCH-
na3sl (MAQO) (unpoHuasuj, HAATAMUA, MHPA3UI0I, WHIOMAH U Ap.). Papmakomoru-
geckuit 5P(EeKT MOoCIeTHNX 3aKITI0YaeTCS B TOPMOKEHHH METa0O0JIM3Ma CHMIIATOMHU-
METHYECKUX aMHHOB U S-TuapokcutpunrodaHa mocpeactsom uHrnouposanus MAO.
Bmecrte ¢ Tem, mpemaparsl YKa3aHHOW TPYIIBI IOBBIIIAIOT B TOCTTAHTIMOHAPHBIX
CHMIATUYECKUX HEHPOHAX YPOBEHb HEHpOMEAMaTopa HOpaJApEeHAIHA, OKa3bIBAIOIIe-
IO CHJIBHOE COCYAOCYXHBAIOIIee W IpeccopHoe aevictBue [1, 4, 6]. IMeHHO >THM
o0BbsicHsieTcsl HauboJiee Cepbe3HbId MOOOYHBIH A(PQEKT NpenapatoB — WHTUOUTOPOB
MAO, xoTOpbIe IIPH MPHEME MOTYT MPHUBECTH K THICPTOHUYESCKOMY KPH3Y, OCOOCHHO
IIpH [IPHEME C MHUIIEeH YK30TCHHBIX CHMIIATOMHUMETHYECKUX aMUHOB. cxo/s U3 3ToT0,
MIPEJICTABISICTCS 000CHOBAHHBIM MTOMCK aHTUJICIIPECCAHTOB HOBOTO THIIA, KOTOPBIE O1-
HOBPEMCHHO ¢ aHTHMOHOAMHHOOKCHIA3HBIM JICHCTBHEM 00Iaaiu Obl TAKXKE U CHUM-
MATOJUTHICCKAMHU CBOMCTBAMH, TO €CTh HUBEIUPOBAIN CHMIATOMUMETHICCKUH (-
(exT, IeHCTBYs M0 THUIY ““IBYXCTBOIHHOTO PYXKBS .

B cBs3M ¢ 5TUM HaMU W3YYCHBI CUMIIATOJIUTHYSCKHIE CBOMCTBA ABYX 3aMeIIeH-
HBIX 2-(4-(he-HunOyTagMeHIMUPUMUANHOB 1,2 U 3aMENIEHHBIX TPOM3BOIHBIX ITUPU-
no[1,2-a]mupumuauaoB 3-8 [5]. OcoOblil HHTEpPEC MPEACTABISCT H3yUCHHE YITOMSHY-
TBIX CBOMCTB CPEIU S-IMKIIONEHTHII- M S-M300y THINIPOM3BOSHBIX UpUao[1,2-a]mupu-
MUAMHA 7 U 8, MOCKOJIBKY paHee ObUTO 0OHAPYIKEHO, YTO YKa3aHHBIC COCIUHCHHUS TIPO-
SBIISIIOT CWJIbHBIE aHTUMOHOAMUHOOKCHJa3HbIE CBOWCTBA, AHAJOTUYHBIE IO CHJIE
JEHCTBUS M3BECTHOMY KOHTPOJILHOMY Tperapary WHIomany 9, npudyeM coenuHeHue 8
3HAYUTEIHHO MEHEE TOKCUYHO, YeM KOHTPOJIbHBIN mpenapat [3].
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1. LogP = 4.66+0.64 2. LogP = 3.73+0.64 3. LogP = 2.37+0.66
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4. LogP = 2.37+0.66
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7. LogP = 2.30+0.75 8. LogP =222:075  9.LogP =1.73:0.22 10.LogP = 1.46£0.53
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CUMITATOJIMTUYECKUE CBOVMCTBA MPOM3BOHBIX TMPUMUIMHOB 1 TUPUJIO| 1,2-a][TUPUMHUIMHOB

Mamepuan u memoduka. B omnbiTax Ha W30JMPOBAHHOM CEMSBBIHOCSIIEM IIPOTOKE
KPBICHI U3yUYCHO JICHCTBUE COSNMHEHUH Ha MOCTTAaHTJIMOHAPHBIC CHMIIATHYECKUE HEPBHBIC BO-
JIOKHA ¥ HA aJ[PEHOPEENTOPHI [0 OMHcaHHOMY Metoay [2]. O cHMmaToMUTHYeCKOW aKTHBHOC-
TH COCIMHCHHI CYJIHIIH 110 YMEHBIICHUIO aMITUIUTY bl COKPAIICHUI OpraHa, BEI3BAHHBIX TPAHC-
MypalbHBIM 3JIeKTprueckuM paznpaxernusM (0,1 mcek, 80 uMm/cek, cynpaMakCUMalbHOE Ha-
MpsDKCHUE B TeUCHUE 3 cek uepe3 Kaxkapie 1,5 muH). O0 aapeHOIUTHUECKON aKTUBHOCTH ~ TI0
YMCHBIIICHUIO COKPAIICHUH TpPOTOKA, BBI3BAHHBIX HOPAIPECHATMHOM B KOHIICHTPALUH
1'10°%r/mi1. CoeMHEHNS MCTIBITBIBAIIACH B koHuenTpauuu 0,05 Mkmosb/mi). IlpenapaTom cpas-
HEHUsI CITy’KHJI THIIOTEH3UBHBIN npenapat 6eranuaun 10, aeiicTBie KOTOPOro CBsI3aHO C GIOKa-
JIOW CUMITaTHYECKUX HEPBOB, CHAOKAIOIINX KPOBEHOCHBIE COCYBL. B mcciie1oBaHUH HCIOIB30-
BaHO 16 kpsic cammoB maccoit 180-200 r. Beero mpoBeneHo 28 OmBITOB.

Koapdurmentsr munoduinsHoctn (logP) coenunennii 1-10, sBisrommxcsi OXHAMH U3
Ba)KHBIX MOJICKYJISIPHBIX JIECKPUIITOPOB MIPH H3YYCHUH B3aUMOCBS3¢il MEXKIy CTPOCHHEM U OHO-
JIOTUYECKO aKTHBHOCTBIO, MONy4YeHbl B KoMmibioTepHOit mporpamme ACD logP (maker
ACD/Labs).

Pesynomamul u 06cyxcoenue. Y CTAHOBICHO, YTO W3YYEHHBIC COCIMHEHHS, 3a
UCKIJIIOYEHUEM TPOU3BOJHOTO MUPUMUANHA 2, 00JIaIal0T HEKOTOPHIM CHMIATOJIUTH-
YECKUM JISHCTBHEM U TIOUTH HE BIMSIOT Ha aJpEHOPEIECNTOPBI.

Kak yxe ormeuanock, 3-(2-ankwicyiabhanun)-2-ruapokcu-4H-mupuao[1,2-
a]nupuMHIMH-4-0HBI 7,8 TPOSBISIIOT CHIIBHBIE aHTUMOHOAMUHOOKCH/Ia3HBIE CBOWCT-
Ba (MHrMOMpPOBaHHME MOHOAMHHOOKCHIA3bl M3 MO3ra KpbIC B J03¢ 1 MKMOJIB/MI Ha
87% (7), 94% (8), koHTpONBHBIA Mpenapat uHmonax 9 - 86% ) [3].

V3ydeHre CHMITaTOUTHYECKUX CBOMCTB COeMHEHHU 7, 8 (KOHTPONBHBIN Mpe-
napar OeranuauH 10) mokaszano, 4TO OHU O0JIAMAOT CIA0BIM M KPATKOBPEMEHHBIM
CHMIATOIUTHYECKAM AeHCTBHEM, HECKOJIBKO OOJBIINM y COeMHEeHHs 8, 1 He nelcT-
BYIOT Ha aJpeHOperenTops (Tadm.1).

Tadoauuna 1. CUMIIaTOIUTHYECKOE U aJPEHOTUTHYECKOE JEHCTBUS MTPOU3BOIHBIX
nupumuarHa 1,2, mupuno[1,2-aJnupumuaunos 3-8 u 6erannanna 10

Coenunenue Ne | CUMIaTOIMTHYECKOE ICHCTBHE ApeHOIUTHYECKOE JieiicTBHE (YMEHBIIIE-
(YMCHBIICHHE aMIUTUTYBI COKpa- | HUE aMIUINTY /bl COKpAIIeHHI IPOTOKa,
/ logP LICHHH IPOTOKA, BHI3BAHHBIX BBI3BaHHBIX HOPAJPCHAINHOM B KOHIICHT-
SNIEKTPHYECKUM pasyipakenneM, | parun 1:10°r/Mi B % K KoHTpOIO).
B % K KOHTPOJIIO)
yepe3 10 mun | yepe3 60 MuH | uepe3 10 Mun yepe3 60 MUH
1/4.66+0.64 1 1 1 42
2/3.73+0.64 1 1 1 1
3/2.37+0.75 1 1 1 +36
41/2.37+0.75 14 12 +43 1
5/2.80+0.66 35+40,7 51424 +38+41,3 17+29,5
6/0.36+0.66 51+46 17430 43+30,5 +20+£27,6
7/2.3040.75 20+22.3 38427.3 1 1
8/2.224+0.75 54431.8 404+41.5 15+£37.7 16+28.6
10/ 1.46+0.53 82+8.9 93 +6.1 +36+ 183.6 +272 +183.0

+ - yBeIMUYCHHE aMIUIUTY/IbI COKPAILCHHIT OpraHa, BBI3BAHHBIX HOPAAPECHAINHOM,
B KoHIenTpamuu 1:10°r/Mi. , B % K KOHTpOIIO.

CpaBHEHHE CTPOCHHS HM3Y4aeMBIX COCTUHCHHN W KOHTPOJBHBIX IPErapaToB
OKa3ajo, 4To 00a MPOM3BOAHBIX MUpuao[l,2-ajmupumuauHa (C HUKIONEHTHIBHBIM
paaukaaoM (CoeauHEHHE 7) U U300yTUIBHBIM DPaTUKaIOM (coeauHeHue 8)), HHI0MmaH
9 u 6eranuauH 10 0GHAPYKUBAIOT OIPEACICHHOE CTPYKTYPHOE CXOJICTBO.
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Jns coemuHenmit 7-9 - 3TO apoMaTHYECKOE KOJBIO K JIBa T'eTepoaToma,
CBsI3aHHBIE MEXay cobo¥ memoukoi OyteHa-1, a mis coenwnaenuidd 7, 8 u 10 - ato
(parMeHTsl NUKINYECKOTO aMHIMHA W (EHWIBHOTO KONbIAa. Takoe CTpyKTypHOE
CXOJICTBO ITOATBEPKAACTCS TAKXKE€ HAUMEHBIIUMH KO3 QUIIMEHTaMH TUITO(GUIBHOCTH
B U3YUYCHHOM psiy coenaunenuii 7-10, umeronmu Oau3kue 3Hauenus. Kak cnenyer u3
Tab1.1, B yKa3aHHOM psily CUMIIATOIUTHYECKUE CBOMCTBA MPOSIBISIOT COSAMHEHUS C
paccuntanHbiM 3HaueHneM l0gP menbine 2.80+0.66, B TO BpeMsi KaK y HEAKTHBHBIX
mupumuanHoB 1,2 koaddunment cymecrtBenHo Bbime (4.66 u 3.73). Ta xe
3aKOHOMEPHOCTh OTMEUYEHa TakKe B OTHOUIEHHH KOHTPOJIBHBIX MpenaparoB:
ungonana 9 (logP 1.73+0.22) u Geranuanna 10 (logP 1.46+0.53). Ilo-BuauMomy, B
HEKOTOPOH CTEeNeHH CTPYKTypHO CXOJHbIE OOKOBBIE LlemM W (eHWIbHAs rpyrmna B
coeMHEeHUsIX /-9 onpenesnsroT aHTAMOHOAMHHOOKCHIa3HOE EHCTBUE COETMHEHUMH, B
TO BpeMs KaK aMHUAWHOBBIA ()parMeHT B COCTUHEHHIX /, 8 M T'yaHMIWHOBBINH (par-
MEHT B coenuHeHHH 10 ompenensioT cHMMIaTONMTHYECKHE CBOWCTBA COCAWHEHUH.
MOXXHO OTMETHTh, YTO (pparMeHT IyaHHIWHA COAEPKHUT M JPyTHe CHMIIATOIUTHIEC-
KHe TIpenapaTsl - T'yaHeTHIUH, TyaHOKCaH, 1eOpU30XHH, TyaHa3oquH. Takum oopaszom,
CpeIu M3YUCHHBIX COCIUHCHUI, MPOM3BOAHBIC THPUIO[1,2-a|mupuMUINHOB 7, 8, BBU-
Jy OIPENEeNEHHOTO CTPYKTYPHOTO CXOZCTBA KaK C IpernaparaMH -~ HHTHOUTOpamMH
MAO, Tak ¥ ¢ CHMIATOJIMTHUECKUMH TIperapaTaMy, a TaKkke UMeromune OIiM3Kue pac-
cunTanHble Kodhunuentsl aunoduisHocTr (I0gP) u npossstomnye, 61aroaaps 3To-
My, JBOHCTBEHHYIO aHTUMOHOAaMHUHOOKCHAA3HYI0O M CHMIATOJIMTHYECKYI0 AaKTHB-
HOCTb, MOTYT PacCMaTpPUBATHCS KaK MMEPCIEKTUBHBIE COSIUHEHHS JUIsl U3BICKaHUs HO-
BBIX aKTUBHBIX M MaJIOTOKCHYHBIX aHTHJIETIPECCAHTOB.
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The work is devoted to the investigation of plant underground biomass changes along the
vertical belts of south-west slope of Mt. Aragats. It is well-known, that the production rate and
stability of mountain pastures and hayfields are mainly determined by the capacity of plant root
system. It was revealed that according to vertical belts the coarse fraction of roots (diameter more
than 1 mm) varied within 1023-2357 g, volume and absorbing surface — 4.3-9.8 dm® and 34-89 m?
per unit area of pasture, correspondingly. Meanwhile, the maximum values of all studied parameters
were found in the subalpine and minimum ones in dry steppe zones except of root fine fraction
(diameter 0.25-1 mm). In addition, a close relationship between all studied root biometrical
parameters was revealed.

Grasslands — plant root biomass — root volume — root absorbing surface

Whuwwnwupp uyhpywé £ Upwqwd |Gnwl hwpwy-wpldnjwl jwugh ninnwéhg gninhwyw-
Uncpjwu Gpywjupny pniubph unnpgbunujw quiugywéh thnthnpudwU neuncdUwuhpdwp: 3wjinuhp £, np
\GnUwjhu  wpnunubph W funinnhwpeubph  wpnniwybunnuejwlu  Jwywpnwyp no juyniuncpiniup
hhdbwywuncd wwjdwuwynpywé £ pniubph wpdwnwihu hwdwywngh hgnpnepjwdp: Mwpqyt E, np
wndwwnubph Ynwhwn quugyuwél (inpwdwaghdp wybih pwu TUJ) punn ninnwéhg gninhwywuntejwu
mnwwnwuyb) £ 1023-2357q, swywip W Ywunn dwytbplngyep hwdwwwnwupiwuwpwnp 4.3-9.8 r}u3 W
34-89 U? wnnunh dhwydnn dwytpGuh hwpdny: Uhugntn, ntuniduwuhpgwé pninp gnigwuhutph pwpén
wndbe nhwndt) £ Gupwwjwu, huy UJwqwgniup® snp withwunwuwihu gnnncd, pwgwnniRjwdp
wndwwnubph Uunpp $pwyghwih (npwdwahdp 0.25-1 JU): Iwjnbwpbngtbp £ bwle ubpn thnfujuiw-
Jwoénipnu® wndwwnubph pninp neuncdUwuhpywé YeuuwswthwywU gnigwuhputnh dhgle:

UEnwhwlnwlubn-pnyubph wpdwwnuwghl quibqywé-wpdwinubph dwiywi-
—wndwwnubph Yiwunn dwybplnye

Pabora mocBsimeHa HCCIEOBAaHUIO W3MEHEHUH IOI3eMHOM OMOMacchl pacTeHHH BIOINb
BEPTHKAIBHBIX ITOSICOB I0T0-3aI1a/{HOTO CKJIOHA ropsl Aparan. V3BecTHO, 4TO YpOBEHb MPOTYKTHB-
HOCTH M yCTOHYMBOCTH TOPHBIX IACTOMII U CEHOKOCOB B OCHOBHOM OIPEJEISIOTCS MOIIHOCTEIO
KOpHEBO# cucteMbl pacteHunit. OGHapYKEHO, YTO MO BEPTUKAIBHOM MOSCHOCTH rpydast dpakius
KOpHeii (¢ muametpom Oosiee yeM 1 MM) BapbupoBaia B npeaenax 1023-2357 r, o6beM U morJio-
miarorast moBepxHocts — 4.3-9.8 aM° 1 34-89 M B pacuere Ha €JUHUILY TUIOLIAa I MacTOMI, COOT-
BETCTBEHHO. MeXIy TeM, MaKCHMalbHbIE 3HAUCHHUS BCEX M3yUCHHBIX ITapaMeTpoB ObLIM 0OHapy-
KEHBI B CyOaJbITMICKOM, & MHHHMAIBHBIE — B CYXOCTEITHOM MOsICE, 32 UCKIIOUYEHHEM TOHKOI
¢pakuun kopHer (mmamerp 0.25-1 MM). YcraHOBIIEHa TakkKe TeCHash B3aUMOCBSI3b MEXKIIy BCEMH
HCCIIeayeMBIMH OHOMETPHUECKUMH TTapaMeTpaMy KOpHeH.

Kopmosvie y200va — buomacca xopreil pacmenuil — 06bEm KopHell — no2nowarouas
NO6EPXHOCHb KOPHell
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Natural grasslands of Armenia serve as aprincipal fodder resource for animal
husbandry. The proportion of pastures and hayfields makes about 60% of the country's
agricultural lands. Many studies have shown [4, 9, 10] that production level of local
grasslands is rather low mainly due to insufficient amount of precipitation and uncontrolled
grazing. It is well-known that in mountain ecosystems the productivity of plant
associations and their functional stability are closely related to the level of root capacity. In
root biomass there are two fractions, including coarse or conductive (diameter > 1 mm)
and fine-absorbing (0.25-1 mm), which provide plants with water and mineral elements.
Besides, thanks to root system soils are enriched with humus, moreover root nodule
bacteria of legumes also fix and accumulate atmospheric nitrogen [1,7]. Therefore,
investigation of the structure of herbage plant roots and their distribution by soil layers has
an important practical significance for increasing production rate of natural grasslands.

Many studies have shown that underground biomass makes of a
significantproportion in total yield of mountain ecosystems, although this phenomenon
mainly depends on the peculiarities of plant species and their location along vertical zones
[2,8,12,13].This work addresses the study on biometric parameters of fodder plants
underground biomass sampled from different vertical zones.

Materials and methods.The study was carried out in 2013-2015 at natural grasslands of
Nergin Sasnashen community of Aragatsotnmarz (Armenia). The experimental sites were located in
the dry steppe (1000-1400 m), meadow-steppe (1700-2200 m) and sub-alpine zones (2400-2670 m
a.s.l.) on southwest slope of Mt. Aragats. At the experimental sites there are 3 types of soils (bright
chestnut, chernozem and mountain meadows) the content of humus varied within 3-15%, pH — 7-5.5,
nitrogen — 0.13-1.0, phosphorus — 0.15-0.5, potassium —2.6-1.0%. Mean annual precipitation along
studied vertical belts fluctuated from 300 to 800 mm and air temperature within 7.5-2.5°C. The
following genera of grass, legume and forbs meadow groups dominated in studied experimental sites:
Bromus L., Poa L., AgropyrumGartn., Festuca L., Phleum L., StipaL., KoeleriaPers., Onobrychis
Mill., Trifolium L., Vicia L., Artemisial., EuphorbiaL., Achillea L., PrangosLindl., Scabiosa L.,
Betonica L. [3, 11].

Sampling of root biomass was carried out at three experimental sites on a depth 20-30 cm of
soil layer using folding meter (with 5.0 dm? surface). To separate the coarse and fine root fractions,
the soil samples were washed using sieves with pores’ diameter 1 and 0.25 mm, correspondingly. The
volume of coarse fraction was determined using graduated cylinder and absorbing surface by |I.
Kolosov method [6]. Then, both root fractions were dried at 65-70°C and weighed. Statistical analysis
of experimental data was done using IBM SPSS Software.

Results and Discussion.The data on root coarse fraction biometric parameters
obtained for studied experimental plots are presented in the tab. 1. It is obvious that the
mean value of root dry weight, volumeand absorbing surface varied within 1023-2357 g,
4.3-9.8 dm®and 34-89 m?, correspondingly, per 1m? soil surface. The maximum value of
studied parameters was observed in subalpine zone, which exceeded the same indices for
dry steppe zone by 2.3-2.6 and meadow steppe 1.2-1.7 times. This phenomenon may be
explained by lower level of root decomposition observed at higher zone than those
located below [5].

It was revealed that there is a wide range of variation and close correlation between
studied parameters, i.e. the higher root biomass the larger its volume and absorbing surface
indices. For example, the coefficient of variation (the ratio of maximum value to
minimum) changed within 2.5-4.3; 2.0-4.4 and 1.8-10.6 correspondingly for root biomass,
volume and absorbing surface, which probably was connected with the patchiness of
vegetation cover. ANOVA t-test analysis revealed a significant difference (p<0.05)
between all studied parameters except root absorbing surface obtained for meadow steppe
and subalpine zones.

18



STUDY OF PLANT ROOT SYSTEM IN NATURAL GRASSLANDS OF Mt. ARAGATS

Table 1.Changes in some biometric parameters (per 1m? area) of
coarseroot fractionaccording to vertical belts

Vertical belt Dry weight, g Volume, dm® Absorbingsurface, m?
1023+105 4.3+0.5 34429
Dry steppe 657-1617 2.9-58 25-46
1531+89
Meadow steppe 605-262 2.840.3 766.3
pp 605-2620 2511 15-158
Subalpine 2357+254 9.8+0.8 89+7.8
1136-4078 6.2-14.2 45-145

The data ondry weight of root coarse and fine fractions (diameter more than 1 mm
and 0.25-1 mm respectively) ofstudied plant groups for 3experimental sites are presented
in fig.1.

Theroot coarse fraction of this plant group varied within 1026-2171g/m?
andsimilarly to grasses it increased bottom-up according to studied vertical belts.

g/ g’
3000
2000 - Grasses Forbs

Coarse (=1mm) Fine (0.25-1 mm)

Coarse (=1mm) Fine (0.25-1 mm)

2DS EMS ESA

Fig. 1. Impact of vertical zones on roots’ coarse and fine fractions

Approximately equal values of fine fraction were found in the dry and meadow
steppezones (= 410 g/m?), as to subalpine zone this parameter was more than 4 times
higher than in the lower zones. Moreover, a significant difference wasobserved between
the dry weight of both fractions of the studied plant groups (p<0.05). It is necessary to
mark that the weight of coarse fraction always exceeds the fine one from 1.3 to 3 times
depending on vertical belts, and as a rule, the maximum valueswere found in meadow
steppe zone. Statistical analysis showed that the standard error of mean values varied
within 7-15% andrevealed a significant difference (p<0.05) between the dry weight of
coarse and fine root fractions of both plant groups except the data on forbs grown at
subalpine zone. A wide range of variations of some biometrical parameters of grasslands’
underground biomass located at three vertical zones of Mt. Aragats was revealed. The
maximum values of all studied parameters were found in subalpine and minimum steppe
zones. It was shown that roots coarse fraction of grass and forbs plants exceeded the fine
one by 1.5-2.5; 3.1-2.9 and 1.5-1.3 for the dry steppe, meadow steppe and subalpine zones.

The work was done under the supervision of Dr. agric. sci. B.Kh. Mezhunts.
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KOPPEKIUS TEMOJIUHAMMNYECKHUX MOKA3ATEJIENA
CTYJAEHTOB MACJIOM JIABAH/IbI B ITPOLIECCE YUYEBHOM
HATI'PY3KHN

3.C.TEBOPKJIH, II.U. AIAMSH, J1.J. 'YKACSH

Epesanckuii 2ocynueepcumem, kagheopa ¢usuonocuu uenogexa u HcugoOmHvIxX
emma.gevorkyan@ysu.am

HccnenoBana nuHaMuKa IoKaszaTenell (yHKIMOHATEHOTO COCTOSHHUS CEpIEYHO-COCYIUC-
TOW CHCTEMBI CTYICHTOB IIPH Y4eOHOH Harpyske, COIPOBOXKIAEMOH XOJOMHOM MHTrasimuel mMac-
noM naBaHpl. [loka3aHO KOppUTHpyOllee BIMSHUAE Macia JIaBaHIbl Ha YPOBEHb KapIHUOTreMO/IH-
HaMHYECKHX MOKa3aTesiel ¥ (yHKIIMOHAIBHOE COCTOSHUE OpraHu3Ma B Ipolecce BpabaThIBaHKs B
y4eOHBI mporecc.

Temoounamuueckue nokazamenu — Macio 1aéaHobl —ylt€6Ha}l Hazpys3Ka — apomamepanus

NruncUwywt  SwupwptnUujwédnipywl - wwydwlubpnud  neuncdUwupnytp £ nuuwUnnUtph
uhpun-wlnpwihu hwdwywnpgh gnigwuhutph thnthnfunipjwu nhuwdhywl, npu ninBuygdt) £ bwpnnup
jninny uwnU huhwjwghwiny: “huindb) £ neuncduwywl gnpdpupwgh purwgenid htunnhuwdhywih
gnigwlhutph W opqwuhquh  gnpéwnwywl  YhSwyh yYpw  Uwpnnuh  jninh - Ywpguwynphg
wagnbgniejnLun:

3Gunnhuwdhluwyh gniguwtippubn — Uwpnnup jnin — neuncdUwuwt SwupwptnUywéntynil —
wnpnuwetnwwhw

The dynamics of the indices of the functional state of the cardiovascular system of students
with the academic load, accompanied by cold inhalation of lavender oil, is investigated. The
corrective effect of lavender oil on the level of cardiohemodynamic indices and the functional state
of the organism during involvement in the learning process is demonstrated.

Hemodynamic parameters — lavender oil — workload — aromatherapy

B nocnenane roasr oboctpunachk npobiaeMa mpouIakTHKA ICHX0COMATHIECKIX
HapylIeHUH B COCTOSSHUU 370POBbsi HaceleHus. [[oBbIIEHHOE IMOIMOHAILHOE HAMps-
JKEHUE COBPEMEHHOTO 00pa3a KU3HM MPUBEJIO K POCTY YKCIIa PACCTPOUCTB, B BO3HUKHO-
BEHHHU KOTOPBIX CYIICCTBEHHAsI POJIb MPUHAMICIKUT MICHXOIMOIMOHAIBHBIM (PaKTOpam.
Cpenu HUX UIIEMUYECKas OOJIC3Hb CEpjlla, TUIePTOHUUECKas 0O0Jie3Hb, SA3BEHHAs 00-
JIE3Hb, s 3a00JCBaHUN OPraHOB JbIXaHus U apyrue. OcoOyr OCTpoTy 3Ta mpodiiema
mprodpena cpeu yJameicss MOJIOJICKU. BOJIBITMHCTBO UMEIOIIMXCS UCCIICOBAHUM MO
BEISBIICHUIO IPUYHHHO-CIICACTBEHHBIX CBS3CH COCTOSIHUS 3IOPOBBS € (DaKTOpaMU CpeIIbI
00UTaHUS, B YACTHOCTH C (PAaKTOPAMHU CpeIbl 00YUICHUS, KaCAIOTCs TOMYJISIIAN ICTSH 110-
LIKOJIBHOTO M HIKOJIBHOTO BO3pacToB [2, 12]. B MeHblIIei cTeneH! u3y4eHO COCTOSTHUE
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3I0pOBBSI B (POPMHUPYIOMIHE €ro (DaKTOPHI CpPeld CTYACHYECKOH MOJOAEeKH. Y OOib-
IIMHCTBA CTYAEHTOB B Ipolecce 00ydeHUs] HaOM0AaeTCsl MOHIKCHNE YPOBHSI ajarnTa-
IIUM K YCIIOBUSIM OKPYKalOIlei cpelibl, yMEHbIIAIOTCSA (DyHKIMOHAIIBHBIE PE3EPBHI Opra-
H13Ma. COorJIacHO JINTepaTypHBIM JaHHBIM, paO0TOCIIOCOOHOCTD CTYEHTOB IIpeTepIeBa-
€T JUHAMHYCCKHNC U3MCHCHHA KaK B TCUCHHC yqe6H0r0 JHA, TaK 1 HCACIIU, MECALla, I'o-
7la, a TakXKe B TIEPHOJ] 3a4eTOB U 3K3aMEHAallMOHHON ceccu [4, 9]. B HacTosee Bpems
IIMPOKO 00CYXKJIAeTCsl BOIPOC O BOSMOXKHOCTH HCIIONIB30BAHMUS C LENbI0 MPO(UIAKTHKA
U KOPPEKLIUH YPEe3MEPHOTO HANPSDKEHHS alalTallMOHHBIX MEXaHW3MOB M ITOBBIIICHHS
(YHKIIMOHAJIBHOTO COCTOSIHHSI OPTaHM3Ma CTYAEHTOB He(papMaKOJIOTHYECKHX METOJIOB
Koppekuu. B paboTax psima aBTOPOB MOKa3aHO KOPPHUTHPYIOIIEEe BIMSHUE aHTHCTPEC-
COPHBIX COOpPOB JICKApCTBEHHBIX TpaB, cuponoB (“Cokposumia npuponas’, “Bameron”,
“Hacroiika nmumonHnKa”, “TopHBIH cOop” U Op.), a Takke QU3NIECKUX HATPY30K pas-
JIMYHON MHTEHCHBHOCTH, Maccaxa, ()yHKIIMOHATbHONW MY3bIKH, apOMaTHYECKUX Macel
Ip. Ha (YHKIHOHAJBHBIE MTOKAa3aTeH Pa3InYHbIX KaTeropwii moneit [3]. CormacHo mu-
TepaTypHBIM JaHHBIM, BOXHYIO POJIb B ONTHMHU3AUHU MPOIECCOB TPyJa U OTAbIXA, HO-
BBIIICHUM HACTPOEHUSI M pabOTOCIOCOOHOCTH HIPAIOT PACTHTENbHBIE apOMAaTHYECKHE
Macia, a uX 9pror¢éHHO€ BJIMAHNUEC 06’BHCHH6TC$[ aJarnTaluOHHbIM BO3HCﬁCTBHeM Ha opra-
HU3M W MOOHWIIHM3aluel ero (pyHKIHMOHANBHBIX pe3epBoB [7, 11]. Ilpumenenue oGoHS-
TEJIGHBIX BO3JEHCTBUI A3(UPHBIMU MacjlaMu SIBJISI€TCS HEMHBAa3UBHBIM, JIETKO peasn3ye-
MBIM, HE TPEOYIOIIUM CIIOKHOTO TEXHHYECKOTO OCHAIEHWS BAPHAaHTOM OOecIIeUeHHs
peaduIMTaIMOHHOTO TIpoliecca, YT0, HECOMHEHHO, YJ00HO /Ul IPUMEHEHUs B IpoIiecce
y4eOHBIX 3aHATHH. O030p y’Ke NMEIOIINXCS NCCIIEJOBAHNUH, IIOCBSIIEHHBIX UCIIOIH30Ba-
HUIO apoMaTepanyy Kak CPeACTBa MOHMKEHUsI YPOBHS TPEBOXKHOCTH, TAKXKe IOJITBEp-
o 3QQPEKTUBHOCT JAHHOTO METOAA W OTCYTCTBHE IPU 3TOM MOOOYHBIX 3((eKToB.
OpnHako 1aHHBIE MCCIIEOBAHUSI B OCHOBHOM OBUIN NPOBEICHBI Ha OONBHBIX, MMEIOIINX
pa3iuYHbIe MATOJIOTUU U (GYHKIHNOHAIbHEIE HapymeHus [11]. OgHuM U3 JaBHO H3BECT-
HBIX B HApOIHOW MEIUIIMHE YMEPEHHO-CEaTHBHBIX CPEJICTB SIBISETCS A(HPHOE MaCIo
JIaBaHAbl. YCTaHOBJIEHO, YTO OHO (P PEKTUBHEE, YEM TPAJUIUOHHbIC MEUIIMHCKHE TEX-
HOJIOTHMH, CHUMACT CTPECC-MHAYIUPYEMOEC HAIIPAKECHUE U TTOBBIMIACT TOJICPAHTHOCTD Op-
raHu3Ma K Harpyskam pasnuudoro tumna [13, 14]. JleTyure KOMIOHCHTHI JaBaH/bI CTH-
MYJIMPYIOT BbIBEIEHHE TOKCHHOB M3 OpPraHW3Ma, OKa3bIBalOT OaKTEpUIMIHOE AEHCTBUE,
YCUIIMBAIOT KpOBOOOpallieHue U 0OMEHHbIE IPOLIecChl B opranuMe. BoccranaBinuBaercs
paborocnocoOHOCTh HAa (hOHE YMCTBEHHOTO M HMOIMOHAIBHOTO NEPEHANPSIKEHHUS, BbI-
PaBHUBAETCS TICHX0IMOIIMOHAIBHOE COCTOSHUE MIPU CHHIPOME XPOHUYECKOH YCTAIOCTH
[7, 11]. TockonpKy KaxaoMy ypOBHIO (pYHKIOHHPOBAHHUS OpPraHU3Ma COOTBETCTBYET
SKBUBAJICHTHBIH yPOBEHb AKTUBHOCTH amilapaTa KpOBOOOPAIIEHHS, TO MbI IIPEIIPHUHSIN
TIOTIBITKY OIEHHUTH d(P(HEKT OTHOKPATHOTO OOOHSATENHFHOTO BO3IEHCTBHA 3(pUPHOTO Mac-
Jla JTaBaHABI HA MOKAa3aTeIW KapJHOTeMOANHAMUKHU CTYJCHTOB B IIpOIlecce BpabaThiBa-
HUsI B y4eOHBIiH mporiecc.

Mamepuan u memoouka. ViccnenoBanue npoBeneHo Ha 40 cTylneHTKaX-I0OPOBOJIBIIAX
OHMOJIOTNYECKOT0 ¥ XUMHYECKOTo (aKyJIbTeToB EpeBaHCKOTO ToCyJapcTBEHHOTO YHHBEPCHTETA B
Bo3pacte 18-20 siet. Bee obcnenyembie ObuH 310pOBBL. Kakablil y4acTHUK 00CIeI0BANCS TBAX-
Il — JI0 U TIOCJIE CeaHca apOMaKOPPEKUUH. VICronp30Baaoch YMCTOE apoMaTHYECKOEe MAaclo Jia-
Bauapl (mpomsBomurens OOO “Harypanbhele Macia”, 1. Comnewynoropck, TY 9158-004-
08628011-00). ApomMakoppeKLusi OCYLIECTBISIACh METOJOM XOJOAHON WHIaSIIUM, MPOIOIKH-
TEIBHOCTH ceaHca cocTaBisuia 15 MuH. CoracHo JIMTepaTypHBIM JaHHBIM, 3)(})EKT OTHOKPATHOTO
BO3IEHCTBHS APHUPHBIX Macesl Habioaaercs B uHTEepBaie 5-15-muHyTHOH 3kcnozuiun [12]. Tle-
pen HavajoM HCCIE0BAaHHH MPOBOIMINCH HHINBHAYaIbHBIE MPOOBI Ha TIEPEHOCHMOCTh HCIIOb-
3yeMoro 3amaxa. B mpomecce nmpoBeaeHHs Kypca MHTaJSIIUA aJUIEPrUYecKUX Peakuuil BBIIBICHO
He 6b110. CTYACHTKHU MMO3UTHBHO OTHOCHIIMCH K IIPOILEype apoMaKoppeKiun. OeHUBAINCE U BbI-
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YHCIISUTUCH CIIEAYIOINIHe oKa3aTenn kapanoremoauaamuky: YCC — qacToTa cepAeuHbIX COKpaIe-
Huit; CAJl — cucronuueckoe, JIAJl — nuacronuyeckoe, I1J] — mynscoBoe, CI/] — cpennenunamu-
yeckoe U AJlcp — cpennee aprepuanbHble naBieHus; CO — cucromnyeckuii 1 MOK —MuHyTHBIH
o6bembl kpoBu. M3mepenne UCC 1 OCHOBHBIX HOKa3aTelel apTepruaibHOrO JIaBJICHHS OCYIIECTB-
JIAJIOCH 110 IIOKa3aTelsIM aBToMaruueckoro ToHoMerpa Mapku “BALANSEKH 8097”. PacuétHeiM
METOJJOM BBIYUCILUTHCH TaKoke creayromue koddpdunuentsr: KB — k03 UIMEHT BEIHOCINBOCTH;
Al — agantanoHHBIN TOTeHIMaN kpoBooOpamenus; TCK — tun camoperynsanuu KpoBooOparie-
Hust; YOC — ypoenp (yrkuuonansHoro coctossHust; OIICC — obmee mepudepuyeckoe compo-
TuBieHUE cocynoB; UBPM — unnekc BHemHel paboTsl Muokapna; MHM — uHIEKe HampsHKeHUs
muokapzra, KOK — koapduruent sxoHoMHIHOCTH KpoBooOpamenus, KOM —xoadunuent s¢-
(exTUBHOCTH MHOKapaa. sl BCeX HCHBITYEMBIX PAcCUMTHIBAICS TaKXKe Macca-poCTOBOH HH-
nexc — MPU, B cBsI3U ¢ YeM perucTpUpOBAIUCEH TAK)KE aHKETHBIC JaHHBIE CTYACHTOB: TOYHBII BO3-
pact Ha epro SKCIIEPUMEHTOB, POCT, Bec, MpeanouTeHus (xoo6u). Benmurnna Al kpoBooOpariie-
HUA 10 2,1 CBUIETENBCTBYET O XOPOIIHMX (PyHKIMOHAIBHBIX BOZMOKHOCTSAX OPraHU3Ma U COCTOSI-
HUH yIOBJIETBOPUTEIbHON aganTanuu; oT 2,11 1o 3,2 — o cocTosHuM (HYyHKIHOHAIFHOTO HANps-
KeHHs; BhIIe 3,2 — cpeiBe nponecca agantamuu. TCK xapakrepusyer eHoTHIMIEcKHe 0coOeH-
HoctH opranmma. Konebanne TCK B muamazone 90—110 cBumeTeIbCTBYET 0 PEOOIATaHUU CEP-
JIe4HO-COCYAMCTOro mokaszarens, Beimie 110 — cocynucroro tuma; meHee 90 — ceplieuHOro THIa
caMoperyJsiui. Bee m3MepeHns MpoBOIWINCH B OIMH U TOT K€ J€Hb HeIelIH B yTPEHHUE Jachl
(mocne nepBoro ypoka). 3a HelleJlto 10 SKCIEPUMEHTOB ONpEeesIsuICs yPOBEHb OCHOBHBIX I1OKa3a-
teneit remoauHaMuku ucneityembix (UCC, AZIC, AJIJ]) no navyana 3ansatuil (usnonornyeckas
HopMa). IlcuxocomMaTHYeckoe COCTOSHHE CTYJISHTOB OLEHHBANIOCh METOIOM WHIHUBHUAYaTbHOTO
onpoca. MareMaTHKO-CTaTUCTHUYECKasT 00paboTKa pe3yNbTaTOB AKCIEPHMEHTAIBHBIX HCCIEI0BA-
HUI IpeqycMaTprBana BEIYUCICHHE CpeIHel BenHuuHbI U ee omubku (M+m). Onenka cpeaHeit
BEJINYMHBI U JOCTOBEPHOCTU CUTYAIIMOHHBIX CIBHTOB MCCIENOBAHHBIX TTOKa3aTelel OCYIIeCTBII-
J1ach METOJIOM JHCIIEPCHOHHOTO aHaIM3a ¢ y9eToM kputepus t CTbloeHTa.

Pezynomamul u o6cyyncoenue. AHanu3 pe3yabTaTOB UCCIEJOBAHUM MOKa3al, YTO
XOJIOJTHASE MHT AL 3(UPHBIM MacjiOM JIaBaH/bl OKa3bIBACT rapMOHHU3HPYIOIIEE BITHSI-
HUE Ha CyOBEKTHBHBIC ONIYIIEHHS M (DYHKIMOHAIBHOE COCTOSIHUE CTYAEHTOB, CBHJIC-
TEJICTBOM YETO SIBIISICTCS TUHAMHUKA NCCIIEJOBAHHBIX ITOKA3aTENeH KapIHoreMOANHAMU-
KM ONBITHOW TPYMITBI HCHIBITYeMbIX. [Ipu ncxoqHom obcnenoBaHny OBLIO yCTaHOBIICHO,
YTO OOJBIIMHCTBY HCIBITYEMbBIX CBONHCTBEHHBI MPU3HAKK MOIMOHAJIBHOTO HAIpshKe-
Husi. B mporiecce BpabaThiBaHus B y4eOHYIO0 HArpy3Ky 68,8% CTYICHTOK jKajJ0BaIKCh Ha
COHJIUBOCTb, CNAa0OCTh, IJIOXYIO KOHIIGHTPALMIO BHHMaHHWS, HHU3KYI0 paboTocrnocol-
HOCTb, Pa3PaXKUTEIBHOCTD, TOJIOBHBIE 001 1 Ap. Uepes 15 MHUH 3KCIO3UIMH S3PHUPHBIM
MacJIOM JIaBaH[Ibl, COTJIACHO MPOBEAEHHOMY OIPOCY, Y OOJBIIMHCTBA UCIBITYEMBIX Ha0-
JIOAANIOCh MOHMKEHUE CTENEHH MCUXO0AMOLMOHAIBHOIO HAMNPSKEHUs, YIydIlanoch ca-
MOYYBCTBHE, MOBBIIIATACH paOOTOCIIOCOOHOCTD.

AHann3 ypoBHS KapJHOT€MOANHAMHYECKHX IIOKa3aTelel HCIBITYEeMbIX BBISBHI,
YTO IOCIIE YaCOBOH yIeOHOW Harpy3KH (Tiepro]] BpadaTeiBaHMs) Y OOJBITMHCTBA UCTIBITYE-
MBIX HaOIOIaeTCsl HECKOJIBKO MTOBHIICHHBIN TIO0 CPAaBHEHHUIO C (PH3HOIOTHYECCKON HOPMOIt
YpOBEHB OCHOBHBIX mokazareneid remonuaamMuku (CA, HA, CIJI), moarBepxaeHIEM
yero sBisercss U ypoBeHb All (2.27), Haxoadmierocst B 30HE HANPSDKEHHUS PEryJIATOPHBIX
MexaHu3MOB. [locieiHee CBUICTENILCTBYET O TOM, UTO BpadaThIBaHKHE B yUEOHBIN MPOIIECC
JIaeTcsl CTYACHTaM BBICOKOW “‘(pU3MONIOrHYEcKOil LEeHOW”, HaNpsHKEHUEM pPeryJsiTOPHBIX
CHCTEM OpraHu3Ma M CABHIOM PAaBHOBECHS B CTOPOHY JOMHHHUPOBAHHUS B BEreTaTUBHOI
peryysiuu QyHKIMH CUMITaTHUeCKOl akTUBHOCTH. PacyeTtHbiil mokasatens [1/] B cpeqaem
coctaBisil 37,6443,74 MM pT. cT. O HEKOTOPOH CHUMIATU3allMU pUTMa CepAlla B Hauajie
y4eOHOI HArpy3Kd CBUICTEIBCTBYET U MOBBILICHHBIH ypoBeHb YCC cTyneHTOB (B HOpME
83,07+1,28), UBPM, Y®C u npyrue (tabs. 1). Ha ¢pyHKIMOHANIBHOE HaNpshKEHNE cepa B
nporiecce BpabaThIBaHUs B y4eOHBIH Tpolece yka3biBaloT U rnokasarenn THM, obecnieun-
BaIOIIEr0 OTHOCUTENbHO HU3KUH ypoBeHb CO u nipu Bbicoknx 3HaueHUsx OIICC.
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Ta6auna 1. Casura KapauoreMOIMHAMHUECKHX MTOKa3aTenell CTyJeHTOB Ipu
ApOMaKOPPEKIINH MACIOM JIaBaH/bI

Ilokazatenu Hopma Ilocne Bo3peicTBus
YCC, ya/mun 83,07+1,28 78,71+£1,37*%*
CAJl, Mm. pT. CT. 118,874+4,05 105,93+3,78%**
JAJL, MMm. pT. CT. 81,214+3,3 69,93+2,06%***
CO, M 55,59+3,07 60,79+2,0%*
MOK, i 4,48+0,23 4,86+0,16
I1J1, MM. pT. CT. 37,64+3,74 36,0+2,98
CJJ, MM. pT. CT. 97,40+3,13 85,41+2,48***
All, yeu. e 2,27+0,08 1,95+0,07***
KB, ycu. en. 24,60+2,37 24,38+2,44
KOK, ycn. en. 1,42+0,03 1,36+0,02
MPU 0,35+0,01 0,35+0,01
TCK, ycen. en. 89,19+2,38 98,41+4,16*
AJlcp, MM. pT. CT. 100,03+3,18 87,924+2,61***
YOC, yei. en. 0,49+0,04 0,62+0,03***
OIICC 1771,0+132,1 1445,8+34,3%*
VBPM, ycn. en. 5,52+0,30 5,35+0,24
VHM, ycu. en. 9,87+0,44 8,36+0,42%**
KOM, ycu. en. 0,56+0,03 0,65+0,03**

IlIpumeuanue: *-p<0,05; **-p<0,01; ***-p<0,001

IIpu BTOpOM TECTUPOBAHUH T'E€MOJAWHAMHYECKOTO CTaTyca CTYICHTOB, T.C. 4epe3
15 MuH TOCIIe OTHOKPATHOTO OOOHATEIHHOTO BO3ACUCTBHSI 3(PHUPHOTO Macia JaBaHIIBI
(ta6m.1), HaOMIOAANOCH JOCTOBEPHOE MOHMKEHHE YPOBHSI IMMOYTH BCEX HCCIEIOBAHHBIX
mapameTpoB. [lociemHee qaeT HaM OCHOBaHHUE IMPEIONAraTh, YTO OJHOKpPATHAS IKCIIO-
3UNUA B Iporecce yueOHOW Harpy3Kku 3(pUpHOTro Macia JIaBaHAbl HHUIIUUPYET CMeIle-
HHE BETETAaTHBHOTO OajaHca B CTOPOHY IMOHIDKCHHS CHMIATHYECKHUX BIMSHHUH, COIPO-
BOXKJJaeMO€ TIOBBIIICHUEM TOHyCa Baryca. Tak, TOocie MPUMEHEHHS pelaKc-HHTaISIINI
HAOJI0aI0Ch JOCTOBEPHOE MOHIKEHHE OCHOBHBIX IOKa3aTeinell MeMOAMHAMHKHU CTY-
nearok UCC, CAJl, JAM, COA, Allcp coorBercTBenno Ha 5,2%, p <0,001; 11,2%,
p <0,001; 13,6%, p <0,001; 12,4%, p <0,001; 12,2%, p <0,001. B ouenke ®C crucrembl
KpOBOOOpAICHUsT OOJIBIIOC 3HAYCHUE MMEET IMOJCPKaHUC Mapajuieiu3Ma B Hapacra-
Hun YCC u MakCUMalIbHOTO apTepUuaIbHOro jAaBiieHus. OTMevancs TakkKe OTHOCUTENb-
HO cTaOwibHEIA ypoBeHb [1]]. Heckonbko HHU3Kas BapraOENbHOCTh TeMOJMHAMUICCKAX
MTOKa3aTelIeH NCIBITYEMBIX, Ha0IIfoJaeMasi B Iporiecce yueOHOW HATrpy3KH, CBUACTEIBCT-
BYeT O TOM, YTO IOBBINICHUEC AKTHBHOCTH CHMIATHYCCKUX BIMSHUH, MHALIUUPYCMOE
TICUXO3MOIIMOHATIFHBIM HAaIPsDKEHUEM, OTPaHHYHUBACTCS apOMaKOPPHUTHPYIOIIAM BO3-
nerictereM Macia aaBanasl. Ognako nmokaszarend CO u MOK, B otimmune ot UCC u coc-
tapisitoiux AJl, TOBBIIANK 3HAYEHHS COOTBETCTBEHHO Ha 9,4%, p <0,001; 9,3%,
p <0,01. Ha6mogaemoe noseiterrie CO 1 MOK npu nonmxkeHHbIX 3HaueHHsX YCC u
AJl oOycioBieHo, 0 BCeil BEPOSITHOCTH, BBIPRKEHHBIM PEJIaKCUPYIOLIMM BIHSHUEM
3(UpPHOro Macia JaBaHIbl HA COCYIUCTHIN IIEHTP FOJOBHOTO MO3ra, MMOATBEPKICHUEM
Yero sBJSICTCA W HAOJIOJacMOe HAMHU B JIJAHHOM CUTYallMHd 3HAYUTEIILHOC TOHWKCHHE
conporuBieHus nepudepudeckux cocynos-OIICC Ha 18,4%, p <0,02 u nmepexox TCK
U3 00JIACTH CEPJICYHOTO B 00JIACTH CEPACYHO-COCYAMCTOTO THUIA PETYJIAIUU KPOBOOOpa-
mieHns. CIOBUT MMOKa3aTellsl PETYIBIIUN B CTOPOHY COCYMCTOTO KOMITOHEHTA CBHUICTCITh-
CTBYET O SKOHOMU3AIUH KPOBOOOPAIICHHUS U MOBBIIICHUN (PYHKIMOHATBHBIX PE3CpPBOB
opranu3Ma. B monp3y JaHHOTO TPEAITOIOKEHHS CBUICTEILCTBYET TaKkKe HAOIIOTaeMbIit
B YCJIOBHSAX SKCIIEpUMeHTa cTaOMimpHEIN ypoBeHb KB, mepexox AIl kpoBooOparmieHus B
30HY YIOBJIETBOPUTEIFHONW aNamlTalliil M OTHOCHTEIBHO CTaOWIbHBIA ypoBeHB KOK.
Takxum o6pa3om, 3pPeKT 0THOKPATHOTO OOOHATEIHHOTO BO3ACHCTBUS Macya JaBaH bl B
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Tporecce yueOHOW Harpy3KH 3aKIIF0YaeTCsl B YCHICHHH MEKCHCTEMHBIX B3aHMOOTHOIIIE-
HUI B OpraHr3Me, HaIllPaBICHHBIX Ha 00ECIICYCHNE ONTUMAIbHBIX 3HAYCHUH Kapauore-
MOJIMHAMHYECKHX IOKa3aTelieil. KOCBeHHBIM MOATBEPKACHUEM aJallTAIIMOHHBIX CIIBU-
rOB, HaOIIOZA€MBIX B CEPACYHO-COCYAHMCTOH CHCTEME CTYIEHTOB INPH apOMaTeparuu
Mac-JIOM JIaBaHIbl, SBJISIOTCS Takke MOHWKeHne ypoBHs HMHM u mnosblieHue
mokazatenss KOM. B memom, kKak CBHIETENBCTBYIOT CIBHTH M3yYEHHBIX IOKa3aTeleH,
cocrosiaue 1IHC mnocne ceanca apoMakoppeKiuu 3(UpHBIM MacioM JaBaH/bl Ha (oHe
y4eOHOW HArpy3KH YyJIy4dlIWIOCh, CBUAETEIHCTBOM YETrO SBIAETCS JOCTOBEPHBIN MpPH-
poct mokasatens obmero Y®C uccienoBaHHBIX CTYIEHTOK Ha 26,5% (p <0,001). He-
CMOTpSl Ha HaJW4YME MHOTOYHCIICHHBIX JIAaHHBIX O BIIMSHUM Macja JIaBaHIbl Ha pasiind-
Hble (YHKIMH OpraHn3Ma B MEXaHH3ME apoMaTepaneBTHYECKOTO BO3JEHCTBUS elle
MHOT'O HESICHBIX BOIIPOCOB. AHAJIOTMYHbIE CABUIM B aKTHBHOCTH PETYJISTOPHBIX MeXa-
HU3MOB PHUTMa Ceplla IO/ BO3ICHCTBIEM apoMaTa JIaBaHIbl HAOIFOAINCH U CO CTOPO-
HBI Opyrux aBtopoB [12]. B uccnenoBanusax butko, Oxunssk [1] npu n3ydeHnn Biws-
HUS TIPOJIOHTHPOBAHHOTO BO3JCHCTBUS Macia JIABaH/ABI Ha afanTaliio 0acKeTOOIMCTOB
K TPEHHUPOBOYHBIM Harpy3KaM I0Ka3aHO, YTO IOCIie Kypca BABIXaHHS Macja JIaBaHABl y
CIIOPTCMEHOB YJIyYIIaeTCs ajanTanus K (QU3MYeCKUM Harpy3kaM, MpH 3TOM HMeEET
MECTO aJamnTamus peryasTopHbix Mexaum3mMoB CCC 1o mapacHMIIaTHIECKOMY
(nanbosnee sxonomHomy) tutmy [1]. Field u ap. mokasaHo, 4To BIpIXaHHE apoMaTa JlaBaH-
JIbl YJIydllIaeT HaCTPOEHUE, CIOCOOCTBYET pacciaOlIeHHIO, TOBBIIAET CKOPOCTh M TOY-
HOCTb BbINOJHEeHHsT MaTemarnueckux 3anad [13]. CormacHo CynakoBy M COaBT., B OC-
HOBE PEadMINTAMOHHBIX MPOLIECCOB JICKUT Hecnenn(pHIecKnii CHHAPOM JIe3MHTerpa-
MU PA3TUYHBIX (QYHKIMOHATBHBIX cucTeM [10]. Peabunurammonusle MeponpusTus (B
JAHHOM KOHKPETHOM CJIydae Iapbl Macia JaBaHIbl) HOPMAIH3YIOT HapyIICHHBIC IO
BO3JICHCTBHEM HArpy3KH MYJbTHIAPAMETPHUCCKUEC B3aUMOOTHOIICHUS Pa3IIMIHBIX
(YHKIIMOHAIBHBIX CHCTEM OpraHM3Ma I0 romeocraTudeckomy Tuiry. IIpeamonaraercs,
YTO KIFOYEBOH CTPYKTYpOH, depe3 KOTOPYIO Peal3yeTcsi KOPPUTHPYIOIIee BIHSHUC
apOMaTUYECKUX Macell, SBISETCS JIMMOWYecKast CUcTeMa, OOBEIUHSIIOMAS THITIIOKAMII,
THIIOTaJIaMyC, MUHIAJICBUIHOE TEJIO U Apyrue o0pa3oBaHus, HA3BaHHBIE 0OOHATEIHHBIM
mo3roMm. CormacHo HukomaeBckoMmy, OOOHSTENbHAs PpEIENIUs COMPOBOXKIACTCA aK-
TUBAllMEH KaTeXOJaMHUH-, CEPOTOHMH-, DHIAOP(OUHEPTHUECKUX MEAUATOPHBIX 3BEHBEB
IHHC, B cBsi3u 4eM BO3MOXKEH HETOCPEICTBEHHO XUMHUYECKWH MEXaHU3M BO3IIEHCTBUS
apoOMaTUYECKHUX BEILECTB HA CIU3UCTBIE HOCA U Yepe3 BCachlBaHME B KPOBOTOK — Ha
JMMOHYECKHe CTPYKTYphl Mo3ra [7]. MccnenoBaHusiMu COTPYIHUKOB HEBPOJIOTHYECKOM
knuHuk Kpeivckoro HUM um H.M. CeueHoBa yCTaHOBJICHO, 4YTO 3(HpHBIC Macia
JaBaHABl ¥ TIOJIBIHM JIMMOHHOM onTtuMmmsupyloT aktuBHOcTh IIHC, mnpuBomiar
VKpPEIUICHHIO MaMsATH, YMCHBIICHHIO BpPEMCHHM OpPUCHTHPOBOYHOH peakuun [8].
JloBOJIBHO MHOTO MyOJMKAIMH, MOKa3bIBAIOMINX, YTO INPHMEHEHHE 3(HPHBIX Maceln
YMEHBIIIAeT KaK MCHXOJOTHUECKOe, TaK W TOPMOHAIBHOE MposiBiIeHus cTpecca [7, 11].
Shimada u coaBT. ycTaHOBIICHO, YTO HMCIIOJIB30BAHUE MAaclia JaBaHIBI 110 CPABHEHHUIO C
KOHTPOJIEM CYIIIECTBCHHO MOBBIIIANO YPOBEHb BHUMaHwUs [15].

Takum 00pazoM, MPEeBEHTHBHOE NMPUMEHEHHE I(PUPHOrO Maciia JIaBaHIbl CIIO-
CO6CTByeT IIOBBIIICHHUIO aalITUBHBIX BO3MO>KHOCTEMN opraHu3Ma CTyA€HTOB 3a CUYET YyCU-
JICHUS! TIPOLIECCOB SIKOHOMU3AINHU PaObOThl (DYHKIMOHAIBHBIX CUCTEM, YTO CBUETEILCT-
BYET O BO3MOXXHOCTH HCIIOJIb30BAaHUS JIaBaH/bI C LENbI0 MOANGHUKAINK (YHKIIMOHAIb-
HOT'O COCTOSIHUSI CTY/ICGHTOB K IICMXO3MOIIMOHAIBHBIM Harpy3kam. Ha ¢oHe nposoHrupo-
BaHHOT'O BO3/ICHCTBHSI 3()MPHOTO MacJa JIaBaH bl aJanTanys K yueOHbIM Harpy3kam ocy-
LIECTBIISIETCS MO MapacuMNaTuieckoMy (Oosiee IKOHOMHUYHOMY) THIY PETYISLUH Cep-
JICYHO-COCYINCTON CUCTEMBI OpraHu3Ma. B cBs3M ¢ 3THM, pa3paboTka apoManporpamm
1 WX UCIIOJIB30BAHNE B MOJMUKIMHUKAX, 3PAaBIYHKTAX MPENNPUATHI 1 YIeOHBIX 3aBeie-
HUl OyJeT crocoOCTBOBATE YIIYUIICHHIO 3JOPOBhS M KAUECTBA KI3HU HACCIICHHS.
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Swjwunnwuh pniuwpwlwlwl wighubpnud W nEunpnuwnybpnud uGpdnuddwéd W Yhdw)jw-
Jwndtgqwé pnipg 1650 wunu Swnwpnyubphg dnin 250-p wwnunhquihu dubp Gu: Ypwughg Qw-
wnbpp nbnlu Lwwwwywihu (5U oguwgnpéynid hwupwwtnniejwl Ywlwg nuywpyubpnud: Sw-
nGgnwph wybwund U hhduwywunwd  pwlwlwwtu, Ypyuynd W gpbeb (65U hwpunwgynid
unpbpny:

NruncdUwuhpting Uh 2wpe wwnunhqwiht dlbph hwpdwpnnwywunceniup Jbp hwlnwwt-
nnpjwl wwjdwulbpht, wnwudbwgyt) U wnwyb] gtnwqunpn 40 wwpunhqwiht dubp W wnpydbg
npwlg hGnwuywpubpp wwppbp whwh no Yuwnbgnphwih Ywlwg nuyuwnyutGpnud Uwwwnwywihu
oguwgnpdtint hwdwp:

Ubpdnconid — uwliwg inblywnly — wwpunhquighl 8l —qbnwquipnnipynil

V3 1650 MHTPOAYLMPOBAHHBIX U AKKIMMAaTH3UPOBAHHBIX APEBECHBIX PAacTeHHil OOTaHH-
YEeCKHUX Ca/iOB M ACHIPOIapKOB ApMEHNH OKOJIO0 250 SBIISIOTCS CaJOBBIMH ()OpPMaMH.

MHorue u3 3TUX BUIOB ITOKA HE HCIOJB3YIOTCS MO Ha3HAUCHUIO B 3€JICHBIX HACAKICHUIX
cTpaHbl. 13 roga B TOJ YBENMUMBAsCh B KOJUYECTBE, 9TH (POPMBI B OCHOBHOM HOBTOPSIIOTCS H
MOYTH HEe 000TAIAI0TCSI HOBBIMH.

B pesynbrate n3ydeHus aganTaiuu psaa caloBHIX (OpM B Hallel peciyOnnke 0ToOpaHo
40 nexkopaTHBHBIX CaZOBBIX (OPM UIsl LeJICHAPABICHHOTO HCIIOJIB30BaHUS B Pa3HBIX THUIAX U
KaTETOPHSIX 3€IEeHbIX HAaCAKICHH.

Humpooyxyus — 3enenvle HacaxncoeHus — cadoeas hopma — 0eKopamueHOCHb

About 250 species of 1650 introduced and acclimatized trees and shrubs in Armenia’s
Botanical gardens and arboretums are garden forms. Many of them are not used properly in the
country's green stands. Year after year, they are increasing quantitatively and have not been
replaced by new ones.

The adaptation of a number of garden forms has been studied. Forty most ornamental
forms were identified as a result of our investigations. Recommendations for their use in green
stands of different categories are presented.

Introduction — green stand — garden form — ornamentation
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Pwnuweltnp, puwywywiptpp W wpnniuwptpwywu yeunpnuubpp nddwp £ wywun-
yYGpwglbp wnwlug qbnwqwnpn wuywpyubph, npnup Jhwdwdwlwy pwpbuwdnd Gu
2npwyw Uhpwdwiph Jdhypnyihdwjwywl W uwuhnwpwhhghtUuhy wwjdwultbpp: YGnlu
wuhp2bih dwJdwuwyutphg Jwpnhy, ghwnwygbing Ywluwg wnuywpyutph nbpu nu Lpw-
Uwynipyniup, pwnweutnh W w), puwywywinptnh 2npg unbnét) Bu Ywuwg gninhutp: UGp
ontGpnud nuw YEUuwywu wuhpwdtwnnipnil £ hwdwnpyned:

Gplwlph Jwlwswwwwndwu ghdwyp ubpywihu ntolu ¢th pwdwpuwpnud  Juiliwg
wnwnwoéeph  Juadwybpwuwu  hwdwp  UGpyujwgynn  dwdwuwlwyhg  wwhwlglbnp:
Sujuwpyutpu wnpwwn BU Ywauny nt Yuwnnigwéeny, hhduwywunid s6U Yuwnwpned hpGug
uwuhunwpwywl, Eyninghwywl b Eupbnhywywu $niuyghwubpp: Lnyu wWwwnybpu ncuBu
Lwl Swjwunwuh duwgwd pwnuweutplu ne puwywydwinptpp, npnlup julwswwwwnbihu,
Swnwpnyutnpp UGdwdwuwdp punpytp U wywwnwhwywunpbl, hwpdh swnubiny Jh 2wne
hwugwdwuputp: Swppbp whwh Jwlws wnbywpyubp bwhiwgstbihu W hhduwnpbihu
swihwqwug Ywplnp £ hwnlywwbu dwnwunbuwyubph puinpnugintup W 6houn inuynedp,
nph hwdwp wuhpwdtn £ pwowwnbnywy [huGp npwlg gbnwqupn wpdwlhglubphu,
YGUuwpwlwywtu W Eynpnghwywl  wnwudUwhwwnynienlluGphlu,  hwuwywhu  nL
utgnuwjhu thnthnhuntenilliphu [1, 4, 6]: Ywlwswwwwndwl hwdwp gwihwqwug uplenp
hwwywuhy £ gGnwquwpnnipntup, npny wtwnp £ odnwé [huGu pninp wnhwh no
wwbgnphwih  Ywlwg wnuywplubpp:  Lwunpwdwnwhtu - dwpunwpwwbnngpjwu - W
Juwlwswwwndwl hwdwnp wwpunhquwihu duph wnywjniejntup UGS hwpuwnnieiniu k£
hwdwnpyntd:

Lbpywihu pwnwpeltpp W ptwywywinptpp julwswwwnbihu W wnbph nu pthtph
wnGuwywawnph puwnpnieintup nddwp £ wwwnytpwgltbp wnwlg wwpunhquwihu dwkph, n-
pnug, 2unphhy hptlg hwpniun pwgUwqwuncejwu W pwnan gEnwqwnn hwwnywuhubnh,
Jté hGnwllwp nlubU Ywuwg 2hbwpwpnijwl  hwdwn: Muwpunhqwhtu  dwkpp Unp-
Pninghwwtu fuhun twpptpynud GU puwywu nGuwyubphg' uwnwpeh wnwludUwhwwnniy
Ywnnigywoédpny, wwninubpny, wbpllubph,  dwnhyubph  duny, gnilwgbnniejwdp,
swihepny L wyi:

Cuwn uwnwnpeh h W bywwnwywihu ogunnwgnpddwl wywpunhquwjhu dlltpu punncu-
Jwé E hudpwynnt| hGnlywy yenw'

Ppqwéle ywd YnUwdle. nlUBU ninhn W gbnbghy ppqwale Ywd Ynuwédl uwnwppe,
npnup Yuwpnn GU [huGp UGN ppgwél ywd ukbn ynuwéle W pwju ppgwdle Yud [wju ynuwél
(Lnth Unnwnuwiwp ppqwéle — Cupressus sempervirens f. pyramidalis, 4Ywnuh wdJwnwjhu
pnqwéle — Quercus robur f. fastigiata, UGLuwéwn wpllbywl ppgwél. — Biota orientalis f.
fastigiata L wyl): tw YwhuJwd £ uwnwpeh Ywnnigywéehg, Gpp uinnnpht Jwup (hunwd £
utn Ywd jwit: Wuwhuh uwnwpe nlubgnn wwpunhquiht  dubpp  hhduwywuncd
oguwgnnpdynd BU guwulwwwwnbpnd, Swnninhubpnud, hUusgwbu Uwle npwbu unthwnkn:
Jbpght dwdwlwyutbpu JGnp hwupwwGwnieniuncd juwjl yhpwenientu nluu, uwwgu
2wwn phs E hwunhwnud dwnninhuGpned:

Unntbwéle. Gpp Swnwwuwyp Ywaqunn §nentpu ninnywé Gu nGwh 4tp W Jtphg
Jwn nluBU Unyu (wjunceniup (MGUHQ hwwnwwwnnuwhu uintbwudwl — Taxus baccata f. stricta,
fdnyw wpldnjwl untuwdle — Thuja occidentalis f. columnaris, Snuwhu Unwnwiwn
untlwéle — Buxus sempervirens f. columnaris W wjil), upwlp Unyuwtu ogunwgnpéynid Gl
gwuywwwuwtpnud, Swnninhubpnud, unthinbp W fudptpnd: Ubg Jnun  hhduwywunid
hwunhwnud U géwjhu tnuywnpyubpned:

QUunwél wd oduwywéle. Gpp Swnwwuwyp hwywuwpwwtu wanwd £ W ninnwahg,
W hnphgnuwywu nnnnijwdp’ unwlwiny qunh wnbup (@tnh nbpllwwun qunwéale -
Ulmus foliacea f. umbraculifera, Nnphupw YGndwywghw gqunwaéle — Robinia pseudoacacia f.
compacta, Snuwhu Upunwnwiwn qunwal. — Buxus sempervirens f. globosa W wju): Wu
wuwnwnhqwihu dubpp gbntghy U hwwnywwbu npwbu unhinbp ogunwgnnédtihu, huwtu
LUwl fudpbpny: Swun hwéwp ogunwgnpdynid Eu dwlujwywu huwnwhpwwwpwyutpned,
Uunwpwlutph hwplewuntejwdp: Pwgh gtintghy wnbup hwnnpntinig, Ywwnwpnud BU Lwl
hnjwungh nbp, 2wwn U oginwgnpéynid thnnngwjhu nuywpyutpnud: Qwawé qunwal
wnGuwyutbpp hhduwywunwd ogunwgnpéyned U Yndwnghghnu dlwynpnidutpnd (ophuwy®
punwwwnunbqutpned): Gpliwuncd Yybpght dwdwuwyutpu uyut) BU oginwgnnét| thnnn-
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gwjhu nbywnpyuBpned, uwywju gpnuwjghubpnud, fuwnwhpwwwpwyubpnd W w)p inhwh
nL Jwuwtgnphwjh nnuywpyutpnud hwunhwned Gu nGnliu hwayuntw:

Lwgnn. Gpp Swnwwuwyp Ywaunn Gnintpu nunnywéd Bu nbwh Ubpel (f@RLUh
uwhwwy pwgnn — Morus alba f. pendula, Ywpwqwuw Swnwudwl jwgnn — Caragana arbo-
rescens f. pendula, NtnEUh uwhwwy, nbnhlu, (wgnn — Salix alba f. vitellina pendula, UGgh
Ywhujwd |wgnn — Betula pendula f. pendula W wjl): Lwgnn wwnwnhqwihu dubplu wybih
Juwn wpunwhwjunjwéd GU jwjuwwntpliwynpubph dnwn: Lwgnn wwnpuhqwihu ébpp hhu-
LUwywlunwd ogunwgnnénd U opwjhlu wjwqwuuGph hwpliwuncejwdp, npp gwyng ubp
hwupwwtGunieintuncd 2wwn phs £ hwunhwned, oginwgnpénid GU Uwle npwGu unthinGp W
fudptpny:

Quiwas Ywd gwépwhwuwly. wy Yepw wujwund BU bwl pwpdhywldwl pnyubp,
npnup hhduwywunwd wénwd U (wjunipjudp L wnwudlwwbu wd (EU wnwihu pwna-
nnLRjwuUp:

UtLuwéwn wplbywu nEnUwyYnll quwbdws — Biota orientalis f. aurea nana, tnnuwfu
nwnwiwp gunwél. guawsd — Buxus sempervirens f. compacta nana, tinnuwhu dwunwwnGple
quoéwd — B. microphylla f. nana): Upwlp hhduwywunid oquwgnpéynid BU  thnpphy
gwlywwwuwntpnud, qugnuubph wuyniuuGpnud: Ypwlg Jhengnd wdpwgunud BU hnnh
JdGphu 26punp, huswbu Lwl dwpnwpwwGunwywl  yndwynghghnu  dLwdnpnidubpnid®
hwwnywuwtu 2wwn U ogunwgnpdynid puwpwwwnunbqubpnud: Guiawsd dubpp, pwgh wju, nn
gbntghy wntup U hwnnpnnd wjghUbphu, w) bwl gbntghy $nU unbindtind, wybkh Gu
pungéncd hptlug hwpliwuniejwdp ginuygnn wy tnGuwyutpht: Upwugny Ywpbih £ swéytg
Lwl hnnh wuhwpe W ng hwpdwpwytn hwnygwéutnp:

Ujgtwwnywihu  dlwynpndutpnd GppGdlu oqunwgnpénud B Lwle  uwnwineh
jncpwhwwnniy junnigwéepny wwnunhquwihu WGp, npnug wytGih 2nin swnwwuwyh dlew-
thnpjujwéd wnwywnndutn GU, uwywju Unyuwtu pwpép BU quwhwwnynd  Yulwgw-
wwwndwl Jte W nlubu (wju yhpwenieintt: Wnwhup dubphg GU' odwaéle (virgata), nin-
nwdynLn (tortuosa), p&jwudwl (filioformis), ninpywd (flagelliformis), hyntuwéle (viminalis),
wwpnLpwdéle (spiralis), tdle (monstrosa) W wylu:

Lwlwyg nulwpyutbp untndtihu Ywplenp £ hwpyh wnlb) inGpllubph gncuwynpnudp
W alp: Swnwpniubph wwpunhqwihu dlkpl nlubu inbuwyhU ng punpn? wwpptn gnuuh no
alh wnbpllutn, npnup hwuwlwihu nu ubgnuwihu thnthnpunienllutph s6U BupwpyYnLU:
Unwlp nlUEU huwjwnwpntun, nuyGgniju, nEnuwyncl, yuwndpwyniu W wyp Gpwlgutp, npnup
wdpnng ybgbunwghwih pupwgenid ywhwwuynd BU (Gnluh YErhlwynp wndwrewhw)
—Picea pungens f. glauca, pnyw wplUwnjwl nGnUwhiwjwnwpntun — Thuja occidentalis f.
aureo-variegata, rfuyn hndhwpwaéle dnig-ywpdpwynlt — Acer palmatum f. atropurpurea,
UsnfunLp unynpwywtu Ywpdpwwnbple — Berberis  vulgaris f. atropurpurea, Yuunytuh ule
nEnUwhiwjnwpntun — Sambucus nigra f. aureo-variegata): Cwwn hwéwhu nbplUGph win
pwqutpwugnieniup Jwlwg — wubuwnpyuGpnwd  jpugund £ éwnynn  wGuwyukph
pwgwlw)nteintup’ hwnjwwtu wdnwt W wlwl wdhuubphl:

Gnypwaunh pniuwywl wpiuwphh Ywadnwd pnipg 40 hwquip wnbuwy UGpYwjwguncd
GU Swnwpnyubpp (nEunpndinpwih Ubpywjwgnighsutpp), npnughg Utp hwupwwtwnniejwl
pniuwpwlwywl  wighubpnud, nGunpnwwpytGpnud W wnwpptp whwh no YuwnbGgnphwih
Jwlwg nuywnpyubpnud wékgytp B dnin 1650 wuntu Ubpdnidywéd dwnbp W pthbn: Utp
Unnuhg Ywunwpywsd gpuywunipiuwl nuiubph nuncdUwuhpnogjwu W Jeppnedniejwu
wnmyniupnud wwng nwnéwy, nn  hwdwphuwphwihu  nGunpnpwquwgquuncgjwu Yugdnd
wuwnuhqwiht dubpp UBpYuywgywd Bu pnipg 1500 wudwdp, nphg wydblh pwl 250
hwunhwnd £ dGp hwupwwGwneniundd 2, 3, 5, 7- 9J:

R6nwaw  nunwlbwuhpnepiniutnnd . wywpgqdtbg, nnp  hwupwwbnniejwl  Yuwlwg
wnulywpyutpnud wwpunhqwihu dltpp twpbg twph wydbiwund U hhduwywunwd pw-
LUwlwuwbu, ypyuynud 6U L gpbpt sEU hwpunwgynd Unpbpny: Gplwuh pwnwewwt-
wnwpwuh nuiubph hwdwéwju, 2017R. qwpUwlwihl Swnwwnluyh dwdwlwy 13
Jwpswywl pppwllbpnud wuydb, £ 2nepg 17.500 wnuyh, npnughg wwpunhquwihu élkpp
Jwaqunid GU Unn 5.000, npwup gihuwynpwwbu UepYujwgywd Bu Robina W Thuja gtinh
wwpunhqwjhu adubpny: Mwwnytpp Jh thnpp wyp £ Gplwuh pniuwpwlwywl wygned:
Jbnghu tnwphutipnh pupwgenid «UGpdGph thnfuwlwydwl gnigwy»-hg nnipu Bu gpyti uh
2wne gbnwaqupn wwnpunhquwiht unp dlkph ubpdtp (Thuja occidentalis “filiformis”, Berberis
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thunbergii “Babette”, Cotinus coggygria ‘“Porpureus”, Physocarpus opulifolius “Luteus” W wy(u):
®nppwpwlwl  [hUGNL  wwwdwnny npwup  oquwagnpdynid  Bu  Jhwju  Gpwlhp
pniuwpwlwywl  wignud: IGnwguynud - wbinp £ YuunwnytU - wppuwwnwuplbpn wju
hwdwinpGint W hwpuinwgubint ninnniejwdp, npwtugh wybih (wjb yhpwnnipintu ntuGuwl
Gplwup W hwlupwuwtuniejwU tnwnptn tnhwh ne YuwnGgnphwh tinuywnyuGpnd:

Unynruwy 1. Swnwpniubph wywpunhquihl dlbph ogunwagnpédwl hGnwuywnutpp
Yuwlwswwwwndwlu Uty

Oquwgnpddwl bwywwnwywjunipynitup
Julwswwwwndwl mwppbkp mhwh no
Juuwnbkgnphwjh muywpyubpnud
Eh -
= c =1 o
Mwnpwnhqujhu §'§ % éé =
53 3 2|52 3
§ 2 s2| E|ET%| %
3 El-J S c L s 3 S
S 2 =€ = 2 J.g g g 'g o g-
1 e | 5 5| 5 £ 32| 53| 55| S 3
3 3| 3= |5 | & 3| 33| 33| 3%
3 |5|2E|& |8 |E3|55 |5 ¢c8
] 3 5 c 3 c ] 3 3 S3
> S| w3 =} 2 65 |53 |ag| &3
o =) 3 =
1 2 3 4 5 6 7 8 9 10
Uubnuwwnbplwynp
Biota orientalis f. globosa Ow | @ - 5 5 4 5 - -
Ybbuwdwn wplbywl qunwal
B. or. f. aurea nana P | Qs + 5 5 5 4 5 -
Y. wpl. nEnbwyniu qudws
B. or. f. fastigiata ru P - 5 5 5 4 - -
Y. wple. ppguidle
Cryptomeria japonica f. elegans [0 P - 5 5 3 2 - -
Unhwwnndtphw Swwnuwywu
Uppwqgtin
Cupressus sempervirens f. pyramidalis [0 P - 5 5 5 4 - -
Unth Unnwnwjwp ppgwal
Juniperus chinensis f. variegate ru [} + 5 5 4 - - -
Qhhh shuwlwl huwjnwpntin
J. sabina f. spicata-aurea [P u + 5 4 - - 5 -
Q. Jwqwywywl hwulwnuybgniju
J. sabina f. cupressifolia Lus | U - 5 5 - - 4 -
Q. U. Un6hwuwnbpl
J. communis f. hibernica (o jal - 5 5 5 3 -
Q. unynpwywl hpjwunwywu
Picea abies f. inversa O L - 5 5 5 - - -
&nluh unynpwywl Ywhuynn
Picea pungens f. glauca [0 P + 5 5 5 - - -
Enluh yErhywynp wpbwpwhw)
Thuja occidentalis f. aureo-variegata fo u + 5 5 4 4 - -
fenyw wpldnjwl
nEnuwhiwjnwpnbwn
Th. occidentalis f. aurea Ow | U + 5 5 4 4 - -
3. wplduywl nEnuwyniu
Th. occidentalis f. columnaris [0 U - 5 5 5 5 - -
3. wpldunywlu yntbwadl
Th. occidentalis f. globosa fo Q. - 5 5 5 4 - -
3. wplJunjwl gunwal
Luyiwwnbkpbun]np
Acer palmatum f. atropurpurea Ow U + 5 5 4 - 4 -
fdhuyh hnyhwpwale Unig-ywpdpwyniu
A. pseudoplatanus f. purpureum Ouw U + 5 4 5 - - -
(3. ynéunupwwnbpl ywpdpwyniu
Hedera helix f. medio-picta L« U + - - - - - 5
Pwntn unynpywl
yeunpnuwhpuwjinwpnbun
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1 2 3 4 5 6 7 8 9 10
Buxus sempervirens f. aureo-limbo @ U + 5 5 4 5 3 -
Snuwhu Upnnwnwjwn nnuwbgpwynp
B. sempervirens f. rotundifolia IcN qQ - 5 5 1 1 5 -
S. unwnwiwp Ynpwwnbpl
B. sempervirens f. compacta nana IcN Qg - 5 5 2 1 5 -
S. unwnwiwp gunwal. guiwsd
B. microphylla f. rococo o Q¢ - 5 5 1 1 5 -
S. dwUupwuwnbpl nnynyn
Berberis vulgaris f. atropurpurea P U + 5 5 3 2 5 -
Ydnhunp unynpwyw Ywpupwnbpl
Betula pendula f. pendula Own L - 5 4 3 - - -
Ubsh Gintunwynp jwgnn
Crataegus monogyna f. rosea Ouw U + 5 5 3 - - -
Uquh Jhwywpuwun Jupnwantju
Llhwptpe
Quercus robur f. fastigiata Ow I - 5 5 5 4 - -
Ywnuh wdwnwjhu ppgudle
Sambucus nigra f. aureo-variegata n U + 5 5 3 3 - -
Yunwnybuh ul nEnlwhuwjwnwpnbun
S. nigra f. laciniata I U + 5 5 4 3 - -
Y. ul Ynpundwé nbplubpny
Viburnum opulus f. roseum n U - 5 5 4 2 - -
PnUsh unynpwywl djntliwgniun
Weigela florida f. variegata IcN U + 5 5 2 1 1 -
Jbjgbiw dwnynn uwjwwpntn
Euonymus japonica f. aureo-variegata By U + 3 5 5 5 3 -
h6Uh SwwnUwywlu nEnUwhiwjwnwpn.
E. jap. f. medio-picta By U + 3 5 5 5 3 -
h. dww. YEunpnuwhiwjnwpntun
Caragana arborescens f. pendula Ow L - 5 4 2 - - -
Ywpwgwlw dwnrudwl jugnn
Robinia pseudoacacia f. compacta Ow qQ - 5 5 5 1 - -
NnphUuhw YEndwywghw qunwal
Hibiscus syriacus f. totus albus n U + 5 5 5 3 - -
3hphuyniu uhphww thnyhl
uwhinwy
Lonicera japonica f. aureo — reticulata Ln U + - - - - - 5
Swhuwytnwu dwwnuwywu
nuygwlgwynp
Morus alba f. pendula Ow L - 5 5 3 - - -
3rEUh uwhwwy jwgnn
Salix alba f. vitellina pendula Ow L - 5 5 3 - - -
NLnBUh uyhwwy, nnhu, jwgnn
S. babylonica f. tortuosa Ow U - 4 5 3 - - -
NL. pwpbnUjwu ninpJwé
Ulmus foliacea f. umbraculifera Ou Q. - 5 5 5 1 - -
f3tnh wnbplwpwwn gunwale

Swunpntpjntlu

YEUuwél (untuwly 2) Gy — dwn wubnUwwnbple Wwnwnuwiwp, 5, — dwn nbpllwpwth, @y — EnLth
wuGnuwwnbple  Wuwnwiwp, @y — pnuh wuwnbple  Huwnwwp, @, — EeNh  (wjlwnbpl
inbplwrewth, Ly— thwu jwjuwwnBpl dpunwnwiwn, Ly, — (hwl (wjbwwnBple nEplewpwih:

Uwnuwpph b (unitbwy 3) A — ppqwdl, U — untbwdle, L — jwgnn, 9 — gunwaly, s — quows, U —
wj| uwnwneh al:

Oqguwgnpédwl Uywwwlwjunipyniup jwlwswwywwndwl wnwppbp wmhyh ne uwnbgnphwjh
nuywpyubpnd (untbwyubkp 5, 6, 7, 8, 9, 10) 5 — quugywéwihu oguwgnpédnid, 4 — hwdwhiwyh
oginwgnpédnud, 3 — swithwynp ognwgnpénid, 2 — uwhdwUwihwy oguwagnpédnud, 1 — hwawnbiwy
oguwgnpénd:
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Qnhgnmywt Upd.W. Abnwqwnn wwnunhqwagnpdnie)nil, Gp., IMUI, 276 kg, 2010:
Qnhgnpywl U.U. Swnwpniubph wwpunhquwiht dubpp 3wjwuwnwuh  pniuwpwlwywl
wjghubpnud W nGunpnwwpytpnud:  «PnLuwpwlwlwl  ghunnipniup dwdwuwywyhg
wphuwnhned» Gpliwl, kp. 291-295, 2015:

Uwyjwnywl U. Pniuwwnbuwyubph hwywpewéne (holiwlh Ubpdwpliwnwnpawhu ntunpnin-
ghwywl wwny (Swnwjgh) /ghnwywl wpuwwnnienil/: Ywbwéanp «UhU tnwwannientls,
204 kg, 2010:

dwpnwlywl d.3., Quinpywl Q.U., Aphgnpywt U.U., Quwyuywl 3nt. E. «Qtnwqupn dwnbn
U pthtn juwlwswwwwndwl hwdwpy. Gplwl, 362 Ep, 2016:

AHHOTI/IpOBaHHHﬁ KaTaJor ACpEeBbEB U KyCTapHUKOB OOTAaHUYECKUX Cal0B U ACHAPOIIapKOB
Apwmsuckoit CCP. brom. bor. cama AH Apm CCP, 27, 164 c., 1985.

Bapoansn JK.A., Mypaosn H.H., I'pucopsin M.M., 'ampusn .M. BricokoeKOpaTUBHBIE JIpe-
BCECHBIC paCTCHUA 0OTaHUYECKOTO caaa HAH ApMCHI/II/I JUISL IPUMEHCHUS B PAa3JIMYHBIX TUIIAX
osenenenus Epesana. buonor. xxypH. Apmenun, LXVIII, 4, c. 22-30, 2016.

Bapoansn JK.A., I'pucopsan M.M. TakcoHoMuueckoe pa3HooOpaszue cagoBbix (OpM apeBec-
HBIX PaCTEHHI M BO3MOXXHOCTH MX MHTpoAyKiwu B Apmenunu. JJoxknanst HAH Apmennn, 116,
3, €. 239-243, 2016.

Jepesbs u xycrapauku CCP, 1-VI, 1949-1962.

Konecnukos A.U. lexoparuBnas nerapoiorus. M., 704 c., 1974.
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Biolog. Journal of Armenia, 3 (70), 2018

CISPLATIN IN VIVO ACTION ON LIPID CONTENT IN NUCLEAR
MATRIX FROM RAT BRAIN CELLS

E.S. GEVORGYAN, ZH.V. YAVROYAN, N.R. HAKOBYAN,
A.G. HOVHANNISYAN, E.G. SARGSYAN

Yerevan State University, Department of Biophysics,
gevorgyan_emil@yahoo.com

The content of total phospholipids and neutral lipids as well as their individual fractions in
nuclear matrix preparations from rat brain cells after in vivo action of the antitumor drug cisplatin
was investigated. It was revealed that cisplatin administration reduced the total quantity of nuclear
matrix phospholipids and neutral lipids by about 28% and 25% respectively. The diminution of
total lipids quantity was accompanied by alterations in quantities of individual fractions of
phospholipids and neutral lipids. These data demonstrate the high sensitivity of lipids metabolism
in nuclear matrix preparations to antitumor drug cisplatin action. It was supposed that the cisplatin
antitumor action can be performed also via quantitative changes of internuclear lipids, which are
able to regulate the principal functions of cell nuclei.

Cisplatin — brain — nuclear matrix — phospholipids — neutral lipids

Unubwnh qiiunintnh pgheutinh Ynphqwihu Jwwinphpuntd niuntduwuhpdb) £ punhwunwp $nu-

dnihwhnutph W ¢anpe thwhnutph, huswbu Lwl nputg wrwbbdht $pwyghwltiph wwpniiwynignitup
hwywninnigpwiht nEnwdhgng ghuwjwwnhuh in vivo wgntgniejwl dwdwuwy: Snyg £ wpybl, np
yeunwuhutphl ghuwiwwhth UGpwpynidp pepnd B Ynphquihs dwnpheuh Snudbnihwhnutph W
sGanp |hwyhnubph punhwuncp pwlwyh Ljwauwl® hwdwwywwnwuhuwbwpwn dnn 28 % W 25 %-ny:
Cunhwunip |hwhnutiph pwlwyh wyn Wjwgnid ninbygdnid £ $nudnihwhnutiph W seane (hwhnutiph
wnwudht $pwyghwutph pwlwywywl thnthnfuntejntlubpny: Unwgwéd wnpnyntuplbpp yywnid Gu

hwywnipnigewht  nbnwdheng  ghuwwwhtp - Uhwwndwdp - Ynphquyhl - dwwnpheuh  (hwhnutph
dGwnwpnihquh  nilbgwé  pwpén  qoujniunupjwl Jwuplt:  Bupwnpdnud £, np ghuwwwhuh
hwywninnigewiht - wagnbgnieintup ywpnn £ hpwywlwgyt) Uwle  UBpynphqwiht - |hwhnutph
pwlwywywu thnthnfuniintlluGph ninhnd, npnup Ywpnn Gu UGpgnpét pgewynphgh hhdbwywl
Uwnpgwynnph¢ gnpdwnnipUENH Ypuw:

Shuujjunnhl — qqfuninbin — Ynphquiypl dunnphpu —pnupnihuhnltin — saqne (hujpnubp

HccnenoBanock copepkanue o0mux GocHoIUnuIoB U HEUTPATBHBIX JIUIHIOB, a TAKKe
UX MHIUBUAYATbHBIX (pakiiil B Mpernaparax sAepHOTO0 MaTPHKCa M3 KJIETOK TOJOBHOTO MO3ra
KpBIC TIpH iN ViVO BO3/IEHCTBUH MPOTHBOOITYXOJIEBOTO MpenapaTa [UCIUIATHHA. Y CTAHOBJIEHO, YTO
npu 00paboTKe IUCIUIATHHOM COKpAIIaeTCs 00IIee KOIHIECTBO (OCHOIUITHIOB U HEUTPATBHBIX
JIUITUJIOB SIIEPHOTO MATPHKCA COOTBETCTBEHHO HA 28 % u 25 %. YObIBaHHEe KOIMYECTBA TOTAIb-
HBIX JIUTIHIOB COMPOBOKIAETCS M3MEHEHUSIMU B COJIEPIKAHUY WHIMBUIAYATbHBIX (pakimii Gocho-
JIMITAIOB U HENTPAJIbHBIX JIMMKA0B. JJaHHBIE YKA3BIBAIOT HAa BBICOKYIO YyBCTBHTEIBHOCTH META00-
NM3Ma JIUIHIOB SIEPHOT0 MAaTpUKCa K JCHCTBHIO MPOTHBOOIYXOJIEBOrO Tpenapara MUCIIaTHHA.
[Ipeamnonaraercs, 4T0 MPOTHBOOMYXOJIEBOE ACHCTBHE IIUCILUIATHHA OCYIIECTBIISLETCS MOCPEICTBOM
KOJIMYECTBEHHBIX W3MEHEHHWH JIMIHIOB SIEPHOTO MAaTPHKCA, OTBETCTBEHHBIX 32 PETYIISAIMIO OC-
HOBHBIX (DYHKIIHH KJIIETOYHOTO SIIpa.

Lucnnamun — 20106HOU M0O32 — A0EPHBINL MAMPUKC — POChHOIUNUOBL — HEUMPATbHbIE TURUOb
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Previous results showed the reliable changes in phospholipids and neutral lipids
quantities in nuclear structures, namely nuclear membranes, chromatin and nuclear matrix
of rat different tissues after the administration of widely used antitumor agent cisplatin.
Those changes were demonstrated in rat liver and thymus cells as well as in rat kidney and
brain cells [4-8]. In this paper we complete the series of articles on the same topic bringing
the results of studies about the alterations of quantities of total phospholipids and neutral
lipids as well as about the changes of their individual fractions content in nuclear matrix
preparations from rat brain cells after the cisplatin in vivo action.

Materials and methods. The experiments were carried out on albino rats (120-150g weight).
Cisplatin was injected peritoneal in concentration of 5 mg per 1000g animal weight. Rats were
decapitated after 24 hours of cisplatin injection. Rat brain nuclei were isolated by the method of
Blobel and Potter [3]. Nuclear matrix preparations were isolated from purified nuclei by the method
of Berezney and Coffey [1]. Lipid extraction was carried out by Bligh and Dayer [2]. The
fractionating of both phospholipids and neutral lipids was carried out by micro thin layer
chromatography (micro TLC) using L silicagel, 6x9 sm? plates, using chloroform — methanol — water
in ratio 65:25:4 (in case of phospholipids) and diethyl ester — petroleum ester — formic acid in ratio
40:10:1 (in case of neutral lipids) as dividing mixtures. After the chromatography the plates were
dried up at 20°C and were treated by 15.6 % CuSO,, in 8% phosphoric acid (in case of phospholipids)
and by 10 % H,SO, (in case of neutral lipids). Then the elaborated plates were heated at 180°C for 15
min. The quantitative estimation of separated and specific died phospholipids was carried out by
special computer software FUGIFILM Science Lab 2001 Image Gauge V 4.0, which was destined for
densitometry. Obtained results were treated by statistics.

Results and Discussion. It is well known that the nuclear matrix is a salt-extracted
biochemical intranuclear fraction of the nucleus which composed predominantly of non-
histone proteins and small amounts of DNA, RNA, phospholipids and neutral lipids [12].
Its participation in basic functions of nucleus is also well known [12-14], so some changes
in its composition may influence on its functioning. Lipid gquantitative changes provoked
by cisplatin may be bound up with antitumor effects of drug. At the same time the higher
concentrations of cisplatin may also promote the drug negative toxic effects [9-11]. So,
cisplatin in vivo action on intranuclear lipids quantity may be of some importance.

Cisplatin in vivo action reliably decreases the total amounts of both phospholipids

and neutral lipids in nuclear matrix preparations from rat brain cells by 27.5% and 25%

Table 1. Total phospholipids and neutral lipids content (in mcg/g of tissue) in nuclear matrix
preparations of rat brain cells in baseline and after in vivo treatment of cisplatin

Phospholipids in nuclear matrix from I livids i | ix f
) rat brain cells, mcg/g of tissue Neutral lipids in nuclear matrix from rat
Variants ' brain cells, mcg/g of tissue
. Phospholipids in nuclear matrix from | Neutral lipids in nuclear matrix from rat
Variants rat brain cells, mcg/g of tissue brain cells, meg/g of tissue
Baseline 83.00+2.60 56.00+1.90
Cisplatin *60.00+2.20 *42.00+2.23
*-p<0.05

Taking into consideration that of the same kind changes were also demonstrated in
brain nuclear membrane and chromatin preparations one may conclude that antitumor
agent leads to appreciable repression of whole lipid metabolism in nuclei of rat brain cells.
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M baseline M after the cisplatin action |

* .P<0.05

Fig. 1. Changes in total phospholipids (left diagrams) and neutral lipids content (right diagrams)
in nuclear matrix preparations of rat brain cells in baseline and after in vivo treatment of cisplatin

The diminution of total lipids quantity was the consequence of diversified
changes in relative content of both individual phospholipids and different neutral lipid
fractions in nuclear matrix preparations of rat brain cells. In spite of trifling amount of
total lipids separated in nuclear matrix preparations six individual fractions of
phospholipids and three fractions of neutral lipids were revealed which was sufficient
unexpected. The percentage of some of them was appreciably changed after the cisplatin
action. Thus, the most significant changes in relative content among phospholipids
fractions were observed in case of Sphingomyelin and Cardiolipin (an addition by 5.7%
and a diminution by 6.8% respectively) (tab. 2).

Table 2. The relative content (in percentage) of individual phospholipid fractions in
nuclear matrix preparations of rat brain cells before and after the cisplatin action

N Phospholipids Bas;olme Clsg/:)atm
1 | Sphingomyelin 15.40+0,53 21.12+0.88
2 | Phosphatidylinositol 11.00+0,52 11.52+0.39
3 | Phosphatidylcholine 27.70+0.11 30.33+0.73
4 | Phosphatidylethanolamine 24.00+0.61 22.72+0.97
5 | Cardiolipin 18.70+0.50 11.94+0.54
6 | Phosphatidic acid 3.20+0.27 2.37+0.22
Total content 100 100

In case of neutral lipids the significant addition in relative content was determined
in fraction of Total Glycerides (nearly by 13%) while in two other fractions the
diminution in relative content was observed (tab. 3). These diversified changes in
relative content of different phospholipid and neutral lipid fractions testify the possibility
of alteration in their absolute content.

Taking into consideration these perceptible changes in relative content of
individual phospholipid and neutral lipid fractions in rat brain nuclear matrix
preparations one may presume the diversified changes in their absolute quantities. In
fact, the following tables (tab. 4 and tab. 5) demonstrate such changes in absolute
quantities of separate lipid fractions.
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Table 3. The relative content (in percentage) of different neutral lipid fractions in nuclear matrix
preparation of rat brain cells in baseline and after the in vivo treatment of cisplatin

N Neutral lipids Bas;)lme C|55)/Latm
Total Glycerides (mono-, di-, tri-) 25.60+2.20 38.42+2.24
Cholesterols and Cholesterols esters 29.80+2.14 24.08+1.85
Free fatty acids 44.60+2.11 37.50+1.23

Total content 100 100

Table 4. The absolute quantities (in micrograms per gram of tissue) of individual phospholipid
fractions in nuclear matrix preparations of rat brain cells before and after the cisplatin action

N Phospholipids Baseline Cisplatin

1 | Sphingomyelin 12.78+0.44 12.67+0.53

2 | Phosphatidylinositol 9.13+0.43 *6.90+0,23

3 | Phosphatidylcholine 23.00+0.60 *18.20+0,44
4 | Phosphatidylethanolamine 19.92+0.51 *13.65+0,58
5 | Cardiolipin 15.52+0.40 *7.16£0,32

6 | Phosphatidic acid 2.65+0.23 *1.42+0.13

Total content 83.00+2.60 *60.00+2.20
*-p <0.05

Table 5. The absolute quantities (in micrograms per gram of tissue) of different neutral lipid
fractions in nuclear matrix preparation of rat brain cells before and after the cisplatin action

N Neutral lipids Baseline Cisplatin

1 | Total Glycerides (mono-, di-, ri-) 14.31+0.48 16.14+0.52

2 | Cholesterols and Cholesterol esters 16.69+0.59 *10.11 £1.72

3 | Free fatty acids 25.00+1.18 *15.75+0.52
Total content 56.00+1.90 *42.00+2.23

*p < 0.05

The diminution of content among individual phospholipids was observed in case of
five fractions with the exception of sphingomyelins. The most decrease in quantity was
observed in case of cardiolipins (by 53.9%), phosphatidic acids (by 46.4%) and
phosphatidylethanolamines (by 31.5%). These diminutions of content were more than the
decrease of total phospholipids while the decreases of two other fractions
(phosphatidylinositols and phosphatidylcholines) were less than the content of nuclear
matrix total phospholipids (tab. 4). In case of neutral lipids cisplatin treatment led to certain
increase in total glycerides content while the absolute quantity of cholesterols together with
their esters was decreased by 40% and that of free fatty acids — by 37% (tab. 5).

These results are consistent with the previous data concern the cisplatin action on
lipid content in nuclei and in its different structures (nuclear membrane, chromatin and
nuclear matrix) from rat liver, thymus, kidney and brain cells though the content
diminution of various phospholipids and neutral lipids fractions of course was sufficient
different [4-8]. In all probability this may be explained by the specificity of lipid
metabolism in nuclei of various tissues. Changes in content of different phospholipids
and neutral lipids fractions caused by cisplatin in vivo action may play a definite role in

36




CISPLATIN IN VIVO ACTION ON LIPID CONTENT IN NUCLEAR MATRIX FROM RAT BRAIN CELLS

functioning of a number of pathways in nuclei (such as phosphoinositide or other
regulatory pathways) where these lipids are participated. It seems that these alterations in
nuclear lipid metabolic pathways should be considered particular negative side effects
during the basic antitumor effect of cisplatin.

10.

11.

12.

13.

14.
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CBOBOJHOKUBYIMUE UH®Y30PUU B HUKHEM TEYEHHUU PEK
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HccnenoBansl cooOmecTBa IIIAHKTOHHBIX WH(Y30puil HIKHETO TEUCHUS PeK ApPrudu u
Macpuk. M3ydeHsl BHIOBOI cocTaB WH(Y30pHid W Ce30HHAs AWHAMUKA IIOKa3aTeled KOJh-
YECTBEHHOI'0 U KaUeCTBEHHOI'0 cOCTaBa. JlaHa 9KOJI0ro-caHUTapHas OLICHKA KauecTBa BOJbI HCCIIe-
JIOBaHHBIX NPUTOKOB 03epa CeBaH.

ITnankmonnvlie ungyzopuu — ce30HHA OUHAMUKA — 8UO0BOT COCMAB — buoMacca

Ywwuwnytp E Ubwuw [6h hhduwywu Jwwyubph unnphu  hnuwuph  wiwuywnnuwhu
hubnitgnphwltph  nuntduwuhpnie)nil: Gnwagnndt) B hudbnignphwubph  wnGuwywihu  Ywadp,
pwlwywywl W npwywywu gnigwuhpubph uGgnuwiht nhuwdhywu: Spdt, £ Upghth W Uwuphy
gbwbnh oph npwyh EYnngn-uwuhnwnpwywu guwhwwnwywlp:

Mywllinnbuwghlu hupnignphwlibn — ubgnuuwhl nhuwdhlyw — inbuwluypl Yuqu —LELuwquiiqyué

Planktonic infusoria communities of the main tributaries downstream of Lake Sevan have
been investigated. The species composition, seasonal dynamics of the qualitative and quantitative
parameters of planktonic infusoria have been studied. Ecological sanitary state of the Argichi and
Masrik rivers were assessed.

Planktonic infusorias — seasonal dynamics — species composition — biomass

BcecroponHee n3yueHne OMOLIEHOTHYECKUX MPOIECCOB, MPOTEKAIOIIUX B BOJOE-
Max UMeeT OrPOMHOE MPHKJIaJHOE 3HaYCHUE MTPH pa3pabOTKe peKOMEHIaNuii 110 paryo-
HaJILHOMY HCIIOJIb30BaHHIO OnopecypcoB. COBpeMEHHOE H3yUeHHE BOJJOEMOB OCHOBAHO
Ha KOMIUIEKCHBIX UCCIIEJ0BAHUSIX IKOCUCTEM, KaK (PYHKIIMOHAILHO HEIOCTHBIX SIUHUI,
BO B3aUMOCBSI3H ()yHKIIMOHMPOBAHMS BCEX €€ OCHOBHBIX 3BEHBEB.

[TmanKTOHHBIE MH(DY30PUH SBISIOTCS CTPYKTYPHO M (D)YHKIIMOHAIBHO 3HAYMMBIM
KOMIIOHEHTOM IeJaruaiy MOPCKHUX U MPECHBIX BOA0EMOB [4, 6, 11]. Ix gons B cymmap-
HOM Omomacce 300IUTaHKTOHHOTO COO0IIecTBa B MOPSIX M OKeaHaX COCTaBISAET OT 5 % 1o
15 %, uyem u ompenenseTcs uxX poib B MPOAYKIHOHHO-IECTPYKIMOHHBIX MPOIECCAX BO-
JI0OEMOB, TIOCKOJIbKY B MHUINEBON LEMH OHM SIBISIOTCS MMPOMEXYTOUYHBIM 3BEHOM OT MEJ-
Kux QopM (0aKTepHUOIIaAHKTOHA, KTYTHKOBBIX, MEIKUX BOJOPOCIEH) K KPYIHBIM KOH-
cyMeHTaM (Me30300IIJIaHKTOHY U JIMYUHKaM pbi0). OCOOCHHO BEIMKO 3HAYCHHE ITHIINAT
B OMoJIOrHMU BTPO(HBIX BOJOEMOB, a TAK)KE B PAHHHUU IEPHUOJ reTepoTpodHO cTaaun
Ce30HHOM cyKueccud [14].
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HecmoTps Ha 60MBIIYIO0 3HAYMMOCTD IDIAHKTOHHBIX HHPY30pUil B QyHKIIHOHHPO-
BaHMM BOJHBIX KOCHCTEM, UM YACISUIOCH HEIOCTATOYHO BHUMAHUS B THAPOOHONIOTH-
YEeCKHX HCCIICIOBAaHMAX Ha MHOTHX BomoeMmax. Uro kacaercs OacceiiHa o3. CeBaH, TO
HMMEIOIINECs CBEJICHHS IO TOMY BOTIPOCY GparMeHTapHsI [3] 1 He Jar0T MPeICTaBICHIS
00 ypOBHE pa3BUTH LIMJIMAT IO BCEH aKBATOPHUH 03epa, HX TAKCOHOMHUYECKOH U pa3Mep-
HOH CTPYKTYpax, a TAKXKe MX 3HAYCHHS B IPOAYKLIMOHHO-IECTPYKIMOHHBIX IPOIIecCax.

Ozepo CeBaH SBISIETCS OCHOBHBIM pPE3€pPBOM IIPECHOM BOJBI ApMEHHH, BHOCS-
ITMM BECOMBIH BKJIaJ B BOAHBIHN OanaHc Bcero IOxHoro Kapkasza. OqHako 10 HacTose-
ro BPEMEHH TaKOe Ba)KHOE 3BE€HO reTepOoTPO(HOIl enH, KaKk INIaHKTOHHBbIE HH(PY30pHH
BostocOopHoro Oacceitna 03. CeBaH, ObUIO HEIOCTATOYHO M3YUYEHHBIM, YTO HE TI03BOJIUIO
B TOJHOW Mepe OIEHUTDH MpoLEecChl TpaHc(opMalnuy opraHMYeckoro BeriecTsa. [1poo-
JleMa OLEHKH IMPOXYKTUBHOCTU PEYHBIX SKOCHUCTEM TPeOyeT KOMIUIEKCHOTO HCCIeo-
BaHHUS CTPYKTYPHO-(DYHKIIHOHABHBIX APAMETPOB OCHOBHBIX SJICMEHTOB IJIAHKTOHHOTO
cooOmecTBa. MCKITIOUUTENBFHO BaXKHBIM JUTsl BogocOopa 03. CeBaH sIBIAETCS M3YyYCHHUE
OJTHOTO M3 OCHOBHBIX KOMITOHEHTOB IUIAHKTOHHOTO COOOIECTBa IMPHTOKOB 03¢pa — UH-
(y30pwHii, Ha OO0 KOTOPHIX IMPUXOANUTCS OCHOBHAS YacTh 00IIeH MPOAYKIINH 1 MeTabo-
JU3Ma MHKPOTETEPOTPO(OB BOIHBIX SKOCHCTEM [6, 12].

[porucrodayna 03. CeBaH, Kak U MHOTUX BBICOKOTOPHBIX BOZOEMOB ApPMEHUH,
n3ydyena mano. OCHOBHas 1IeJ1b HAIIMX UCCIENOBAaHHWN 3aKiIioyaiach B BBISICHEHUH BH-
JIOBOT'O COCTaBa, SKOJOTMU MAacCOBBIX BHJIOB, CE30HHOH JWHAMUKU U W3y4YEHUH Nepe-
CTPOWKH BHJIOBOW CTPYKTYpHI OHOTONOB MH(Y30pHUil B YCIOBUSIX HECTaOMIIBHOM SKOCHC-
TEMBI 03epa U IPUTOKOB.

Mamepuan u memoouka. MatepuanoM IS UCCIEAOBAHUN IOCTY>KHIH IPOOBI BOMEI
pp-Apriun n Macpux 3a 2008-2009 rr. IIpoOsl HaTHBHOW BOJBI OTOMPAIHICEH C TIOBEPXHOCTH BEI-
POM, COTJIaCHO OOIIETIPHUHSITHIM TUAPOOHOIOTHYeCKHM MeTofaM [1]. B ycloBHSX BBICOKOTOpPBS,
IJic OCHOBHAsl Macca BOJOEMOB OTHOCUTCS K OJIUTO- MJI Me30TPOGHOMY THIIAM, YUCICHHOCTh HH-
¢by3opuii HeBenuka [15], MOATOMY MBI OTIANM MPEANOYTEHHE METOLY MPSMOTo cyeTa B Boje Oe3
MpeaBapUTeNbHON 00pabOoTKM M METOAY KOHIICHTPUPOBAHHUS MPOoO depe3 MeMOpaHHBIH (QHUIBTP
N6. O6béM “kuBOH” MPOOBI ONpeAeNACsS MIIOTHOCTHIO MOMYJISIMN HHPY30pHi 1 BApbHPOBAT OT
0,1 mo 1 1. O6séM mpo6s! moBoxwH 10 10 M [7]. unbTparus mpoOs! MPoU3BOAMIACE Oe3 Mmpu-
MCHEHHSI BaKyyMa, 4TO yMEHBIIAeT ITOTEepH OpraHu3MoB. 3areM u3 10 MJI, MONydYEHHBIX IOCIE
¢unbpTpoBaHMs, oTOMpanack mopuus oobemMoMm B 0,5 MII JuIs ydeTa IO MHKPOCKOIIOM MEJKHX
¢dopm. TTonmyueHnyro npoOy mpocuuThiBaIl B kaMmepe boroposa mon 6unokyasipom MBC-10. [lis
H}leHTI/I(bI/IKaL[I/II/I HH(bySOpI/Iﬁ UX OTJIABJIMBAJIM TIMIETKOH C OTTAHYTBIM TOHKHUM KOHYUKOM
HOMEIIAIM Ha MPEJAMETHOEe CTEKIO W paccMaTpHBaM IOJ CBETOBBIM MuKpockoroMm Carl Zeiss
Jena. Ins onpenenennss MOpHOMETPUIECKUX XapaKTEPUCTUK MH(Y30pHI MCIIONB30BAICS TOT KE
MHKPOCKOII ¢ OKyJIsIp-Mukpomerpom MOB-1-16X.

WnnuBnayanbHble Beca YCTAHABIMBAIM II0 BECOBBIM XapaKTEPHCTHKAM, ITOTyYEeHHBIM
Mopnyxaii-bonroBckum [8], Hopukom [16] 1 MamaeBoii [7]. B oTnenpHBIX caydasx HCIOIb30Ba-
JI0CH ITocobue Juisl pacyéra 00bEMa KIETOK INIAaHKTOHHBIX HH(Yy30pwii [2]. IInoTHOCTH Tena nudy-
30puil IpUHATA PaBHOH 1.

Jnst BunoBoit uaeHTHGUKAUN MH(GY30pHH HCIIOI30BATH OOIIEN3BECTHEBIE IIPOTO300JI0-
rudeckue onpenenurtenu [17,18]. ns nauanmbHOro ompeneneHus uHdysopuit “mo poma” wc-
noJip30Basics onpenenuteiab Cmona u Jluna [19].

Jlnst OLEHKH CTENEHH 3arpsA3HEHHUs] BOJAOEMa HCIONB30BAIM METOJ] HKOJIOT0-CaHUTAPHON
KIaccuUKanuy kadectsa Boabl mo Pomanenko [10].

Pesynomamut u oocyncoenue. C LeNbl0 U3y4YEHUs] CTPYKTYpPHBIX H3MEHEHHMH B
co00IIeCTBE TUIAaHKTOHHBIX MH(Y30pHH, YMCIEHHOCTH M OMOMAacChl B BETETAI[IOHHBIC
nepuozbl ¢ 2008-2009 rr. mpoBOAMINCH PadOTHI Ha PA3IMYHBIX y4acTKaxX MPHUTOKOB 03.
Cean. C nomomibsio HHPY30pHH-UHINKATOPOB JIaHa OIEHKA 3arpsi3HEHUs! pp.Aprudu u
Macpuk.
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3a mepuoj HMCCIIEAOBAHUS B IUIAHKTOHE PeK Apruud M Macpuk OOHapy>KeHbBI
npeacraBuTenu cemeiicts Spiromidae Stein, Stentoridae Carus, 1863, Paramecidae
Dujardin, 1840.

B 30HE BO3/EHCTBUS CTOKOB B PE3YJIBTATE OPTaHUIECKOTO 3arpsA3HEHHsT H3MEHSI-
eTcsa (ayHa mmwimat. B cocraBe coobmiecTBa HaOMIOaeTCA MOSBICHUE H MacCOBOE pas-
BUTHE BHIOB, OOUTAIOIINX B YCIOBHAX MOBBIIICHHON canpoGHOCcTH — Paramecium cau-
datum, Colpidium colpoda. ITo criocoOy muTaHus OHM SBIAIOTCS OAKTEPHO-AETPUTO(A-
raMu. 3I[CCI) OTMCUYCHBI CaMbIC BBICOKHC ITOKa3aTCJIN YUCIICHHOCTHU U 6I/IOMaCCLI oujivaTt
(Tabm.1, 2).

OcHoBHast Macca MH(Y30pHi pa3BHBAETCS B NEPUOJA BECEHHETO ITPOTPEBAHMSI.
HecraOuiipHOE 9KO0JIOTHYECKOE COCTOSIHHE BOJOCOOpa OKA3bIBAET BIMSHHUE HA CE30HHBIE
LUKJIBI Pa3BUTHSI OT/AENBHBIX BUIOB MH(DY30puii. [To Mepe yBennueHus TeMmeparypsl
BOJIBI M3 COCTaBa IIAHKTOHA IPOMCXOJWT BHIMAJCHUE psina MH(Y30pHi, a He CyKec-
CHOHHAs MX 3aMEHa, KaK 3TO HaOIroJaeTcsi B paBHUHHBIX BojoeMax [5,7,9].

AmHanorn4Hasi KapTiHa B BOZocOOpHOM OacceifHe 03. CeBaH, 0JJHAKO HECTAOMIIb-
HOCThb €Tr0 AKOCHCTEMBI NPUBOAUT HE TOJBKO K M3MEHEHMIO YHCIa BUAOB, Pa3BUBAIO-
IIUXCS B TEYEHHE BCETO BET€TAlMOHHOTO MEPHO/a, HO U K BBIMAJICHUIO LIEJIOTO psifia U3
cocraBa IUTaHKTOHA. Tak, B 2008 T. B HIDKHUX TEUCHUSAX peKk Aprudam m Macpuk OCHOB-
Hast Macca MH(Y30puil pa3BuBajiach B BeCeHHUI nepuoa (Tadi.1) ¢ JOMHUHUPOBaHHEM B
TeueHue roaa oaHoro Buaa (Strombidium viridae). B 2009 roay (tabi. 2) Habiaroganach
TeHJICHIIMSI K TOMHHHUPOBAHUIO B TedyeHue roma ayx Bugor (Vorticella natans, Tin-
tinnium fluviatile), koropsie B 2010 1. pa3BHBaKCH yKEe B TEUCHHE BCErO BEreTAIHOH-
Horo neproga. OTHOBPEMEHHO C STHM IPOUCXOHMIIO CMEICHUE WHAWBUIYalTbHBIX TTH-
KOB pa3BUTHA y psna ¢popm cemeiicte Spathidiidae Kahl, 1929 u Colepidae Ehrenberg,
1838 ¢ BeceHHero Ha BeceHHE-JICTHUI M Jake OCEHHHUH repuonsl. B Boge p. Macpuk
psan npezacrasureneit cemeiicts Didiniidae Poche, 1913, Halteriidae Clap.&L., 1858 wc-
9Ye3JTH BOBCE.

AHanu3 JaHHBIX N0 TUTAHKTOHHBIM WHQY30pHAM pek Aprudan u Macpuk mokasad,
YTO MPHU OTHOCHUTENHHO HEOOMNBIINX KOJEOAHUSIX B UX KOJMMUYECTBEHHOM coctase (8-10
OCHOBHBIX BI/I)IOB) MIPOUCXOAAT U3MCHCHHU KaK B BHJOBOM COCTaB€, TaK U B oromacce
OTJETBHBIX TPYIIT HHPY30PHH.

Ta6auma 1. Cpennss 6uomacca (MF/M3) ¥ YUCJIEHHOCTH (TLIC.3K3./M3) MAacCOBBIX BUIOB
IUIAaHKTOHHBIX UH(Y30pHii pp. Apruun 1 Macpuk B 2008 .

Maprt Anpensb Mait Hionp Hrone Asryct | Cents0pb | OkTs0pB
N [B N B | N B N B [N|B|N| B |N B [N B
p.Apruun | 126 |7. | 70 [2.6 | 260 (83| 78 35 [ 4 ]102]22| 16 |6 02 |5 [ 02
p-Macpuk 87 |41 1269 (49| 95 |22 | 56 16 |8 |03 1/002 |1 |003]|6 |03

Taomuua 2. Cpennsisi Guomacca (MF/M3) Y YHUCIICHHOCTh (TLIC.3K3./M3) MAacCCOBBIX BHU/IOB
IUTAHKTOHHBIX MH(Y30puit pp. Apruun u Macpuk B 2009r.

Mapr Anpenb Maii Mionp Wionb Asryct Cenrsi0pp | OkTs10pB
N|B N B N B N B N B N B N B N| B
p. Aprnun|7 |04 | 14 | 067 | 10 | 052 | 45 | 149 | 3|02 | 16 | 0.73 | 10 | 036 | 80| 115
p-Macpux |45 [2.23| 40 | 1.86 4 0.3 8 0.4 2 01| 7 087 ] 5 02 | 26| 4.6

B ce3oHHOM pazBuTHK OHoMacchl M yrcineHHoCTH UH(y3opuid B 2008-2009 rr. ObI-
JIM ZIOBOJIBHO YETKO BBIPAXKEHBI 2 MHKA: BECCHHE-TETHHH (ampesib — HIOHb B p.Macpuk)
MapT-HIOHb P.Aprud) U OCEHHHUH (aBrycT-oKTI0ph B pp. Apruun 1 Macpuk). Ocennue n
BECCHHHE MKW OMOMacchl M YHCIEHHOCTH MH(Y30pHi B 3HAYMTEIHFHON CTETICHH 3aBH-
CAT OT CE30HHOI TUHAMUKH BOJOPOCIEH.

40



CBOBOJTHOXXUBYIIVE UH®Y30PUU HIKHUX TEYEHWI PEK APTUM U MACPUK U X POJIb B BUOMHIUKALIINA

ComocraBneHne MaHHBIX O Pa3BUTHHM HHQY30pHA C JAaHHBIMH O pa3BUTHU
¢uromnankToHa [13] yka3slBaeT Ha TO, YTO NHMKH Pa3BUTHS MH(Y30pUil CHHXPOHHBI C
IMKaMu  pa3BUTHsA Bojopociei. Hapacranme OHOMacchl MENKHX JAWATOMOBBIX
BOJOPOCIIEi BECHOW COMIPOBOXKAAETCS HapacTaHHEM OnoMacchl HHPY30pHil.

CHWKEHHE YHCICHHOCTH HH(Y30pHii B eTHHIT mepros (2-8 Mr/M°) oObsCHIETCS
HE TOJBKO JTUHAMHKOHN (PUTOIIIAHKTOHA. BONBIIMHCTBO MacCOBBIX BHIIOB SIBISIOTCS XO-
JIOAOJIIOOMBBIMU M OKCU(HIBHBIMU (popMaMu, MOITOMY YETKO pearupyroT Ha H3MEHEHUsI
KHCJIOPOJHOTO U TEPMHUYECKOTO PEXUMOB. Kpome TOro, CHW)KEHHE YHCIEHHOCTH Oak-
Tepuil 1 MHQY30pUil 3aBUCHT OT Pa3BHBAIOIIEIOCS 300IJIAHKTOHA, UCIIOJB3YIOIIEro B
MUIY, KpOME AE€TPUTA U BOJOPOCIEH, 3TH MUKPOOPTaHU3MEI.

Hcxonst U3 MONTydeHHBIX AAaHHBIX U COINIACHO IKOJOrO-CAHUTApHOW OICHKE Ka-
yecTBa PoMaHeHKO BeCHOH BOABI pek Apruuu U Macpuk MOXKHO OLICHUTb, KaK YHCTHIE
[10]. B yreTHHE MecsILBI, COTTIACHO MPUHATOMN KiIaccu(pHUKaKH, BoJa p.Macpuk OlleHUBa-
eTcsl KaK 9HCTast, a p.Apriudu — yJOBIETBOPUTENLHO YKcTast. Ta e KapTHHA Habmrona-
J1ach U OCEHBIO: COTJIACHO NMPHHATOH KilaccuuKanuy Boaa p.Macpuk oneHeHa Kak 4nc-
Tas, a peKka APrudu — yAOBIETBOPUTEIHHO YHCTas. 3UMOU BoAa p.Macpuk oreHeHa Kak
cnabo3arpsa3HeHHas, a BoAa p.Aprudu — yA0BICTBOPUTEIBHO YUCTAS.
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SNuUNdGrNLkh IUYUIRMOLUNLY AGML UNH RRYUDLULUNSHS
unu2USUs Ursuv snrsuvhsLEGrh CEANFULENL GSUUUL ANPONIU

U.q. UUlUuu3uy, U.U. yurumcsauy, u.3nt. UUU3sUL, £.U. 2nHPURL3UL

Enliwlp wbnwlwl hwdwyuwnwl, dwpnne b GunwUhUbinh $hghninghwih wdphnu
sus_sah@yahoo.com

Unp hhwopuhwjh wwjdwuutnnid (7000 J) hGinnwagnndt) U Ywnpdhp W uyhwnwy wpjwu gne-
gwuhputph 2Gnnudubpp, huswbu Uwl wnyndbpnth Yhpwndwu  wpnnibwyGunnignitup Lpwéd
gnnpénuh wagnbgniejwdp gnigwuhubph 26nnudubpp pwybine bwywwnwynd: Snyndtpnih Yhpwnnedp
hwugbgnty £ unip prywélwpwngh W nbopuhgbUwghwih wagnbgnipjulp  wWwdwuwynpywsé
hGunwgnunywé gnbret pninp gnigwuhutnh 2tnnudubph Jendwgdwup:

3Gdwwnninghwlwl gniguwlhplbn- hhuynpwnply prywdlwewng —nbopuhqtiiwughw

B ycnosusx octpoit runokcuu (7000 M) uccieoBanuch CABUTH IeMaTOJIOTHUECKHUX IIOKa-
3areneil Oenoi U KpacHOHM KpoBH, a Takke 3((EeKTHBHOCTh TOKO(Epoa B KaueCTBE aHTUTUIIOK-
CaHTa U UMYHOMOJYJIITOPA C LEbI0 KOPPEKIMH OTKIOHEHHUH, BBI3BaHHBIX (pakTopoM. bbuth BbI-
SIBJIEHBI BBIPAXKEHHbIE U3MEHEHUS TOKa3aTesel mocie BO3AEHCTBHUS OCTpOM rumokcuu. [leiictBue
TOKO(eposIa MOKHO CUUTATh JIOCTATOUHO (P ()EKTHBHBIM, TOCKOIBKY IPHBEIIO K CYIIECTBEHHOMY
CMSTYCHUIO OTKIIOHEHHMI MTOKa3aTeseil KPOBH IT0CIIE THITOKCHH.

Temamonocuueckuenokazamenu — 2un06apultec1<a}z CUNOKCUsl — peoKcucenayusi

In conditions of acute hypoxia (7000 m), shifts in hematological indices of white and red
blood, as well as the efficacy of tocopherol as an antihypoxant and immunomodulator were studied
to correct the deviations caused by the factor. The expressed changes in the parameters after the
action of acute hypoxia were revealed.

The effect of tocopherol can be considered quite effective, since it leeds to significant
softening of blood abnormalities after hypoxia.

Hematological indices — hypobaric hypoxia — reoxigenation

Opgwuhquh W hjncugwéputph prywéslwpwngh fuunhpp punhwuncp wndwdp, w-
pnitbwynud £ Juw) dwdwuwywyhg pd2ynipjwl wdtbwhpwunwy fulnhpubphg JGyp: Wu
hwugbgunwd £ pehoubph wupwywpwn EuGpgudwwnwywpwndwup, pwuh np Unguhuy
EuGSpghwjh wnpjnupuGph wnyuwynipjwdp EuGpghwih wbgwwndwl hwdwp  opuhnugdwu
wUuhpwdtwun wypngbuutpp wnbnh s6U nluGunLU:

ferywdlwpwngh hbinlwupny YGUuwywl Ywplenp opgwuutpnd quipqwuncd Bu
wunwpabih thnthnpunweniuutp: Reywélh wwlywuh Uywwndwdp wnwyb] qgwinu Bu
yGunpnuwywu Yywpnwiht W wpwl hwdwywnpgbpp, upnwdywup, Gphywdh W gwpnh
hjnLujwépp: 3pwopuhwih Ujwgbgdwl  Uwwwwyny Yhpwnynd Bu  nEnwpwlwywu
Gnwuwyubp W dJhgngubp, npnup nudbnugund  GU prYwédUh  Jwwnwywnpwnpnidp
onqwuhquht W pwpGwynd prywsth jnipugndp Ljwgbguting prywsuh wwhwlep
onpqwluutpnud W hjnujwépubpnud 1, 3,6 J:
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Jbpghlu dwdwlwyutpu (wju nmwpwénud BU unwgb) hwlwopupnwlwnubnl nt hw-
Ywhhwopuwlwnlbpp, npnup nunnywd BU puwnwupwihu (hwhnutph wqww-nwnhywwhu
opuhnuwgnuup dUpGINLL, W wudhpwywl pwpbpwp wagnbgnipntu U pnnund  YEU-
uwpwlwywl opuhnwgdwu gnépupwgutnh Jpw [5-7, 11, 12, 16, 17]: dbpghUutnu
pwpépwgunid GU opgwluhquh Yuyniunieniup prywduh wupwywpwpnepjwu Ujwundwdp
L Uywuwnnd  hnwodwéepubpnd prywoélUh wnwyb]  «inUnbuwywu»Swhuudwln,
jnLpwgdwup:

Ui W dGpnn: UWhuwwnwuph niuncdUwuhpniejwl wnwpywl £ hGunwgnnt, dwgqwpubph
wnwu gnigwuhpubph 26nnudutpp unp hhwopuhwih wwjdwulGpnud, huswbu Lwl wnnyndbpnh
Uhpwndwl  wpnnibwybuneeniup wnniiwpwlwywl - gnigwuhpubph  2Gnnudubpp 2nyGine bww-
nwyny;

®npadbpp Yuwnwnyt Bu 8* hwywuwn wwydwllbpnd wywhywé W yepuypdws 2.2-2.5 Y4g puwp
nLugnn dwaguwnputph ypw W gnpu 2wpwep JGY Unphg ynpyudt, Jhwjiu wju dwdwuwy, Gpp hwdnqyt)
Gup, np gnigwuhpubpp yGpwywugudt) Gu: Upjwl thnpéwldnipubpp ybpgytp BU GwgunuGphg
Ywnnhnuniuyghwih tnwlwyny:

RGwnwagnuninipnillbpp wpdtp BU Gpyne thnind: Wnwght thnenud Yunwuhubph wpniuw-
pwlwlywu gnigwuhubpp npnpadb U Uhus preywdUwewngp (Unpdw) L 3 dwd hGwnn, www 10 op
wug: Spynpnpn thnynd Unyu géwwwinybnny  neuncduwuppdt) £ wnyndbpnih wypninbyunnpwhu
wanbgniintup - dwqupubph'  prwédlwpwnghg  wnwowgwsd wpwl  gnigwuhpubph  thnthn-
huntpnLlultnph Upwi:

®npabph hwdwn Yhpwnyb) £ hhwnpwphy hhwopuhwih Unnbip: ®npéh pupwgenid hhwn-
pwphy hughynd YndwptGuphwih W nEyndwntuhwih wpwagniejntup Yuaqut) £ 15-20 J/J:  YGUnwuhu
pwpénpwgytl £ 7000 J pwpanpnipjwl ypw W wwhybp wyn pwpépniejwl ypw fughyned 30 pnwyt:

®npdhg wnwg Yeunwlhltpp Utgeh Unw dtphl W unnphb yepgnujputinpny $heuyty Gu thnp-
dwpwpwywu ubnwuhl, nphg hGwn 30 pnwt quuygb, U hwughun wwdwlubpnud® $hpuywd
Jhdwyhu hwnpdwpdbine Lywwnwyny: Snwhdwl Gnwuwyny npnpdt) £ dwgwph upnh owwnhdwy
hwwndwédp Ywpnhnwniuyghw Yuwnwnbine hwdwp:

Snyndtpnip winybp £ yeunwuhutphu Per os Gnwlwyny 10 on wupundty (350 wl/on) Jhug
hGunwagnunipjwu uyudtip:

IG6Uwwnninghwywlu gnigwuhubpp npnaybp G gbpdwlwywu wpunwnpniejwl «Hemolyzer 3x»
dGninLéheh Uhgngnu:

Gnwagnnyt U wnjwu hwnlywy gnigwuhpubpp.

WBC-(white blood cells)Upjwu Gjynghinutph pwgwnéwy pwliwyp,(x10°)

GRA (granulocytes count)) Iwwnhywynn |Glynghwnutiph UGnpndhutn,

Engnundhiutn, puqndhiutn) pwgwnawy pwlwynx10°/)

LYM (lymphocytes count) Lhddnghuinutph pwgwnpéwly pwbwyn (x109/[),

MID (monocytes count)’ Ununghnltnh pwgwnawy pwliwyp (x109/1),

RBC (red blood cell count) Enhepnghuilph pwgwnawy pwliwyp (x10"2/);

HCT (hematokrit) hGUuwwnynhun (%); wnjwl dlwdnp tnwnntph, ud

Ephpnpnghwnutnh dwywiwihu tinynul £ wdpnnowlwl wpjwu Jty:

HGB (hemoglobin) +htUunginphUh wwpniuwynieincup (g /ny);

MCH (mean corpuscular hemoglobin) htunginphuh UhghUu qwuqqwép UGy Ephepnghunncd
(whungnwd, x10"*q);

MCHC (mean corpuscular hemoglobin concentration) htunginphuh uUhghU fuwnnipiniup Ywd
Unywn punntpnip(g /ng);

MCYV (mean corpuscular volume)' Enhepnghuinltnh Uhghl wywin (bEUnnihuip, 1 $p=1dyu’):

RDWc (red cell distribution width)'Ephppnghwnubph hGwnbpngtUnLgjwl  gnigwuhyp  puwn
Swdwih, punpnpnud £ wuhgnghningh  wuwnhtwup, npwbtu  Ephepnghnubph Swdwih
thnthnfuwywuntejwl gnpswyhg (%):

PLT (platelet count)’ ppnupnghinlbph pwgwnawy pwliwyniint (x10%)):

Upnyncuplubp W puliwpyncd: Upjwu pohoubph npwywywu b pwlwlwywl wwpne-
Lwyntejwl  nuntduwuhpnudp  nbopuhgtUwghwihg hGwn gnyg £ wndb gnigwuhpubph
Ewywu thnihnfuneiniuup: Wuwbu, hhwopuhwih wagntgnipiniuhg wudhgwwtu  hGwnn
lGUnghinutph punhwuncp pwbwyp Yuquty En 134 +£ 1,3 (x 109/1), hugp Unpdwih hwdGdwwn
(11.9+ 1,18 (x 109/[) pwnén En 12,6 %-ny(P<0,004): Cun npnid, nhwndbl E (hudnghiubnh L
Ununghwnubph Jwywpnwyh npnwyh wéd' uauting hwdwwwwnwupuwunptU® 4.88+0,75 L
1.79£0,3 (x10%), Uhlgntin Unpduwynud bntp £ 3.99+£0.54 W 1.07+0,6 (x 10%) (p<0,005 W 0,000),
wjuhuel, 22%-ny W 67%-ny qEpwquugtiny Giuytwwihu ingwutnp:
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Swwhywynp [Gynghwnutph pwbwyp gpbet sh thnthnfuyt® 6.74 + 0.2 (Unpdwynid®
6.9+ 0.3 (x 109/1): Ihwopuhwih wgnbtgnieinluhg bptp dwd htwnn |Elynghwnlbph pwgwpawy
pUh hwjwuwnh thnthnfunipyniiubp Unpdwih  hwdGdwnnwdp 68U wpdwluwagnyt)® gnt-
gwuhpp Ywaqut £ 12.1+ 0.19 (x 109/L): Lywuwnyb| E (hddnghinubph W Ununghwnubph ww-
pnilwyniejwl b wdblh pwpépwgned, vhugle 5.11+ 0,24 W 1.9 +0.26 (x 109/1)(p<0,000 L 0.05),
hugp Unpdwjh hwdtdwwn 28 W 77%-ny wybh E: Iwwnhyuwynp [Gynghwnutnh rhup 27%-ny
wwlwub] E vhugle 5.1 +£0.24(x 109/L (p<0,003) (wn.1):

Unyniuwly 1.Snyndbpnih wanbgnieiniup Swgwnpubph dwjpwdwuwihl wpjwl gnigwuhputph
thnthnhunteniulph Uywwndwdp uncp hhwopuhwih wwjdwuuGpnud

TEST I WBC LYM MID GRA RBC HGB
(x10°71) (x10°71) (x10°71) (x10°71) (x102/) (¢/m)
vnruu 11,9+1,18 3,99+0,54 1,07+0,6 6,9+0,3 5,55+1,28 12,1+1,12
JhSE 11,2+1,0 3,7+0,46 1,0+0,4 6,5+0,10 5,5+1,13 12,4+0,86
3hMOLUKU 13,44+1,3* 4,88+0,75* 1,79+0,3* 6,74+0,2 5,52+1,27 11,9+0,25
RhMOLUhU 4hS
E-h $nUp Ypw 11,4+0,8 4,0+0,14 1,240,5 6,2+0,31 5,59+0,81 12,3+0,66
3hMOLUKU-hg 12,1+0,19 5,11+0,24* 1,9+0,26* 5,1+0,24* 4,91+1,26 10,8+0,19*
3 dUU 36Sn 11,2+0,7 3,9+0,11 1,5+1,46* 5,8+0,85* 5,4+072 12,1+0,26
3 duu 3tsNndJyhs| 11,2+0,7 3,9+0,11 1,5+1,46* 5,8+0,85* 5,4+072 12,1+0,26
E-h $nUuh Jpw
3hMOLUKU-hg
100/ ULS 10,6+1,3 4,28+0,71 1,3+£0,22 5,02+0,83* 4,2+0,25* 10,3+0,7*
JdhS E-h nup 12,1+0,86 4,4+0,92 1,3+0,31 6,4+0,63 5,0+£0,46 11,2+1,02
Upw
TESTI | HCT (%) | MCV ($) | MCH(wyq) | MCHC(g/yy) | RDW(%) | PLT
(x10°)
uvnruu 32,5+1,14 59,0+1,25 21,7+0,23 37+0,4 15,3+0,7 273+£11,47
JhSE 32,4+1,02 59,0+0,56 22,5+0,31 38,1+£0,46 15,4+0,10 279+14 4
3hMOLUKU 34,1+1,04* 58,0+0,25 21,6+0.20 34,9+0,20 17+0,41* 499+13 .4 *

3hMOLURLU 4bhS | 33,0+1,0 59,0+0,44 22+0,14 37,2+0,64 16,3+0,88 352+14,02*
E-h dnUuh Jpw

3hMORURU-hg
3 dUU 36Sn 29,06121% | 58,5£1.02 | 22,1£04% | 20,320,12% | 17,340,16* | 476+13,68*

MhS E-h nuhp ypw| 32,4+1.40 59,0+0,36 22,4+0,10 37,3£1,02 16,9£1,22 341£15,06*

3hMOLUNU-hg
100r ULS 24,4+1,38% | 59,040,23 | 24,5:0,14* | 374+0,13 | 17,240,82* | 406+12,48*

JhS E-h $nuph 30,0+1,30 60,0+0,12 22,4+0,16 37,3+0,44 16,7£1,12 328+12,64*
dpw

*- thnthnpuntpnillutnph hwywuwnhniejwl wunhdwup wnrbywqu p<0.05 nGwencd

Shwopuhwih wagntgniejntuhg 10 onp wug [Gilynghwnutph punhwuncp pwlwyp, hug-

wtu bwle hddnghwnutbph, UnunghwnUutbph n gpwuncinghinutph pwgwnawy pytpp
hwJwwwwnwupiwlwpwp Juagulbp Bu 10.6+1,3 (P<0,034), 4.28+0,71, 1.3+0.22 W 5.02+0,83(x
109/1) (p<0.006) (UY.T): Snyndtinnih wagnbgnipjwu wwydwuutpnd uwhnwy wpwl LYwsd
gnigwuhputph thnthnpuncinilubpp Yptp GU hwywuwnh punye Jhwju wgnbgnieiniupg 10 on
hGwn (wn.1,uy. 1):
Ephepnghunnwihl  gnigwuhuGph  26nnuwduGph  JBnineénueynituip gnyg £ gty hGunlgwg
wuwuwnytpp:  Wuwbu, Ephppnghwnbbnh  pwgwnéwly  pwlwynieniup Unpdwynd  Bnbp E
5.55+1,28 (x1012/1), www hhwopuhwih wanbgniejwl  nuunwUwuhpywé  dwdytwnubphu
(wgnbgnieintuhg wudhgwwtu htunn, 3 ¢ W 10 op wug) nhnytG £ npnuyh ujwgned,
hwlwwwinwuwlwpwn Ywadtiny £ 5.52+1,27, 4.91+1,26 W 4.2 £0,25(x 10'%) (P<0,05)
(wn. 1)
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WBC (x 10°) GRA(X 10°/)

e 134 § 4
L2l 11,2 17,1
10,6

10

1 2 3 4 1 2 3 4
M Series] M Series? mSeriesl W Series2

LYM(x 10°7)

4,88 5

MID(x 10%)

1,79 g

mSerest M Series? M Series W Serigs?

LY. 1. Ruwywunu (Series 1)L tnnyndbnn| utnwgwd (Series 2) Yeunwlhutph |Gjynghinubph pugwpéwy
ryh, Lhddnghwnutph, Ununghwnltbph W gpwuncnghinutph pwlwyh thnthnfuniynillbpp unep
hhwopuhwjh wwjJwuutnnid:

1- Uunpdw, 2- gnpénuh wanbgnieintuhg 30 p hGwin, 3- 3 dwd htwn, 4- gnpénuh wanbgnLeintuhg 10
op wlg, *-ny Lpdwd E thnthnfunieynilutph hwywuinhnigjwl wunhwlp wnbjwql p<0.05 nbwpeneu:

Ephrepnghinutph Jwywpnwyh hwdwuwnh  thnthnpunceiniulbn unpdwh  hwdBdw-
wnnejwdp gpwugyt £ dhwju hhwyopuhwih wgnbgniejntuhg 10 on wlg Y. 2):

Fluwywunl YcunwuhuGph htdwwnyphwnh (HCT) nwuncdUwuppneeiniup gnug £ ndbp
gnigwuhph Jbdwgnud prywdlwewngh wgnbgniejntuhg wudhpwwtu hGwnn JhUsle 34.1+
1,04% (P<0,00) (Unpdwynwd® 32,5+ 1.14%), husp Yuqutg 10.8 %: 3 dwd htwn nhunybg
gnigwuhgh Ujwanud $nuwihu nwih hwdtdwnniejwdp 11 %-nd: Snigwuh2h Uwgnudp
wwhwwudtg Jhusle wgnbgnipjwu 10-nn opp W Ywadbg 25 %: Snyndtnnih waqnbgnipjwl
wuwdwuuGpnud gnigwuh2h pninn 26nnwdutnp Jend Ehu wpunwhwyndwé (wn. 1, Uy. 2):

hwopuhwih wwydwulbpnud npnpytp U bwle hGungnphbwihu gnigwuhutpp® he-
Ungnphuh punhwunip Jwywpnwyp (HGB), htdnginphuh Uhghu quiigywép Ephepnghunnud
(MCH) W htdnginphuh Uhghu puwinniejntup (MCHC): 3qwjopuhwih wgnbgniejwdp Uywwnytby £
hGdngnphuh  punhwunp Jwywpnwyh  wunhdwlbwywl  hgbgnud, npu wnwyb]
wnuwhwjinyty £ Epuwynghghwihg 3 d htun (11.3 %-nd) W pwpniuwyytg vhugle 10-nn opp
(25.1 %-ny]) (P< 0,0016 . 0.009):

3GuUnginphuph Uhghtu quugywdh thnthntunipyniuuGpp hwywuwnh ¢Ehu wudhpwwtu
gnnénuh wgnbgnipentuhg hbunn, uwywiu 3 d wug W wagnbgniejwu 10-pn opp Unpdwjh
hwdtdwwnniejwdp nhinytg gnigwuhoh wb 13%-ny:
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LY. 2. Ruwywunu(Series 1)l nnyndbipng uinwgwé (Series 2)yGunwuhutph Enhrepnghwnutph
pwgwpdwy rUh L hEdwwnnyphwinh thnthnfuntentlutpp uncp hhwyopuhwjh wwjdwuutpned:
1-Unpdw,2- gnpénuh wgnbtgniejntuhg 30 phtwnn, 3- 3 dwd hGwnn, 4- gnpénuh wgnbgnieintuhg wnwu
on wug, *~ thnthnfunipjntlltph hwywuwnhniejwl wunhdwup wnbywql p<0.05 nbwentd:

HGB (¢/n) MCH (whyngpui)

—CCricc] - Scries2

—orien] e @Sorion2 1 P 3 a
1 2 3 a

30

—CTC5] W 521062

LY. 3. Ruwlyuwunu (Series 1)L tnnyndbpn| unwgwd (Series 2) YEunwuhubph hEunginphUwjhu gnigw-
Uphutph thnithnpuntpyntlutpp unuphhwopuhwih wwjdwuuBpnid:
1-Unpdw,2—-gnpénuh wanbgnieinituhg 30 p htwnn, 3— 3 d hbwn, 4- gnpdnuh wgntgniejntuhg 10 on
wug:

*— thnthnfuniejntlutph hwywuwnhniejwl wunhdwup wnuywql p<0.05 nGupnid:
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36unginphuh Uhghu fuinnipjwl (MCHC) niunidUwuppnudp gnig wndtg gnigwuhph
Jwywpnuwyh ujwanud, hwnywwtu wagnbgnieintuhg 3 d htunn, npp Yuqutg 20,3+0.12
dg/ng, Unpdwnud” 37,040.4 Ug/ny) (P<0,00), uwlwju hbinwgnunieywl 10 opp gnigwlihph
Jwlywpnwyp bhwubp Ep GuyGwnwihuh (wn.1): 36Ungnphuwihu Updwé  gnigwuhpubpnud
hwwuwinh  thnthnfunipiniuubn  gnhindbght - ininyndbpnh - wagnbgnipjwu  npulenpdwu
wwydwuutpnud (wn.1, uy. 3):

Npnpyt BU Lwle Eppppnghinh dhght Swywih W hGnbpngBunieiwl  gnigwuhph
thnthnhuncenitllbpp hhwopuhy gnpénuh wgnbgniejwu UpJwsé dwdybwnuGpnud (wn. 1, Uuy.
4): Ephppnghwnubph Uhghu swihGph hwdwuwnh thnthnpunieinibltn ¢6U LUywnyty, RE puw-
jwunu, b rE wnyndbpny unwgwsé Yeunwupubph Unwn, uwlwiu wpéwlwagnytp £ he-
inbpngbuniejwl gnigwuh2h pwpanpwgned hGunwgnunipjwl pninp dwdyGunuGpned (11.1%-
ny' wudhpwwbu wagnbtgnipintuhg htwn, 13.0%-ny 30 pnwbt htwnn L 12%-ny* 10 op wug)
(p<0,01) (wn.1, uy. 4):

MCV (phdmnghnp) RDWe (%)

— Seriesl

LY. 4. PLwywunl (Series 1) W tnnyndbipn) unwgwé (Series 2) Yeunwuhubph Ephepnghuinutph
Uhghu swywih W hEinbpngbuniejwlu gnigwuhpubph thnthnfunientlubpp untp
hhwopuhwjh wwjJwuutpnLd:
1-Unpdw,2-gnpénlh wgnbgnteintuhg 30 p htwn, 3— 3 d htiwn, 4- gnpénuh wgnbgnieintuhg 10 on wilig:
*-ny UpJwé E thnithnfunieiniultph hwywuwnpniejwl wunhdwup wnbujwql p<0.05 nbwpentd:

Pwljwywl Uts nbwywnhynteinu gnyg nytghu ppndpnghunutpp: Wuwtu, Unpdwyncd
npwlg pwlwypn Yuwaub £ 273+11.47 (x 109/1): (dpywdlwpwngh wagntgnipintlhg wu-
dhpwuwbu hGwnn  ppndpnghinlbph pwlwyp Ywpny  pwnpépwgwy® hwulbing  499+13.4
(x 10°7)(P<0,000), 3 d htiinn' 476+13.68 (x 10%)(P<0,000), 10 opp' 406+12.48 (x 10%)(P<0,000):
Snyndtipnih wanbgnieintup nlubn  thnthnbuntgyntlubph Unyu nunnyuiénienilp,  uwywju
wyGih Jend wpunwhwjngwé (wn. 1, LY. 5):

®nndbph wpryntpUGpp wuhwuywséd Jyuwinud BU wpwu dlwynp wwnppbph wy-
inhynptl Jwubwygniejwl JwuhU opqwuhquh punhwuncp unip hhwopupwih Lywwndwdp
nlubgwd nGwyghwubphu: Cun npnwd, hhduwywlu gnpénup, npp Ywpgwynpnwd £ pogh
hndGnuwnwqp, hwunhuwunwd £ pphoUbph pwlwwywl funnencup:

Swjnuh E, np hhwopuhwu hwugbgunwd £ ppholutnh wupwywpwn EuGpqudwnw-
Ywpwpdwlp, hugh hGnlwlpny pehgutph  YeUuwgnpédniubinienilp  swihwaquwug ndyw-
npwuntd E: dnpéwnpwpwywl hhwopuhwjh Ubennutpp hwywhhwopuhy dhgngutph npnudwl
lwju huwpwynpnipynil BU twhu tnwnpptp yunnigwéeh phdhwywl 2wnetpnud [1, 2, 6,
18]:
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PLT (x 10°))

488 476

06

328

LY. 5. Rlwywunl L ninyndbnn| unnwgwé Yeunwuhubph epndpnghinutph pwgwnéwy pyh
thnthnfuntpinlluGpp  unip hhwopuhwih wwjdwulGnpnid: Lawlwynidubpp wnbu  1-hu Lywpned:

Swjpwldwuwihu wpjwu dbwdnn wnwppbpp® Epprepnghwnutpp, (Glynghwnubph ww-
npwwnbuwyuknp, rpndpnghunttbpp hbunwepehp opjlynn BU hwunhuwunwd unp RRYwS-
LUwpwngh wwjdwuutpnwd, pwuh np wnwppbpynd Gu Jhdjwughg ng Jhwju Yuwnwpué
$niuyghwutpny, wyle  thnfuwlwlwihtu  gnpépUwgutnh,  rERYwsUh  ogunwgnpddwl
wuwnhdwuh, prywsuh ntwywnhy dubph wnwewgdwu W npw LYwwndwdp Juyniuncejwu
punyeny [1, 2, 6, 8, 18]:

Cunn unwgywé nyjwiubnh unp hhwynpwphy hhwopuhwih wagnbgnientup hwu-
gbgunud £ hGBUwwnninghwywl  gnigwuhpubph wpunwhwyndwé  thnthnfunwejwup, hugp
hwdpuyunwd £ gnwyuwu indyuubph hGwn: LEYnghwnubph punhwuntp pwlwyh W hwnyuwwtu
lhddnghinubph W Jdnunghuntutph  Jwywpnwyh  pwpdpwgndp  prywédlwpwngh W
nbopuhgtUwghwih  wwjdwultGpnud, wugqwd Jvhsle 10-pn opp, wwydwlwynpdwé E
hGdnnhuwJdhywywl  puwugwpnudubpnyg:  3wpy £ WG, np  wnwybwagnyu  thn-
thnfuncejntllGpp UywunyGp GU gnpénuh wigntgnieyntuhg 3 dwd  wug: LGynghwnutpp
puncpwagnyntd Gu Upwuny, np wywnhynptl oguwgnpénud Bu prywséhu W Upwlgnd
wupunhwwnn  wnwewunw  EBU  pprywséluh nGwywnhy aubp, npnup  wubhpwdbn  Gu
whunwéhuubnh ngbswgdwu hwdwn [4, 5, 16-18]:

3hwopuhwih wantignipiwl nhwdhund nhundtl £ Ephrepnghwniiph pugwipéwy
pwlwyh, htdwwnnyphwnh W hGdngnphUwjhu gnigwuhpubph Jwywpnwyutph hebgnid, npp
wnwyb] wpnwhwunywsé En prywslwpwngh wgnbgnipintuhg 3 dwd htwnn: Npnwyh
pwpépwgnd  gpwugyty £ Ephppnghninud hGunginphup Jhght quugqwéh W
hGwntnpngtunipjwl gnigwuhutph Jwywpnwyutph yGpwpbpjwg, ytpghuu yywynd £ wup-
qughwnngh' Enhepnghwnutph swithbph Uhole Gnwé UGd tnnwinppGpniejwl wnjuwynigjwu dwuhU:
Uju thwuwnp hwdpuyunud £ gpwywl wnduiubph  hGwn, npnbn gnyg E wpdus, np
Ephrnnghinutnh Upw wnwnptp opuhnwwnhy wgnbgnientuutph dwdwluwy wnknp E ncuBunwd
hGdnginphuh opupnwgnd W puwihnfunid  3Gjugh Jwpuuphyubnh  wnwgwgntd), npnup
nnGlygynwd Bu hbup/hGdhuh wlugwwndwdp [1, 8, 16-18]: Wn nGwpenwd EygngBu hGuhup
yuwpnn £ hwnniejwdp Uepngpwyyt) pwnwleh dbe' wuywntuwgubing wjt b wnwewgubiny
hGuniha:

Suwpwynp k, np Ephepnghinutph pugwpawy pwuwyh W htunginphup dwywpnwyh
thnthnhuniynillGpp wwydwbwynpywd U Uwle h6dwwnnyphwnwihu pyh twwnwunwdUGph
hGuwn, hugp fununwd £ ntopuhgbUwghwih pupwgend wnwu JGpwpwphudwl, funwgdwu W,
punhwupwwtu, hGunnhuwdhywih huwuqupndubph Jwuphu: Wuwhuny, Gupwnpynwd E, np
Ephepnghunwiht gnigwunpubnh WWwu nhtwdhywl wwjdwbwdnpdwd E EphepnghinuGnnud
pwnwlupwntunpnlynhy  gnpplpwgutbnnd, htdnihgh  hGwnlwupnd  Ephppnghwnutbph
pwgwpéwy pyh 2tnnudubpnd, husgwtu Uwl hGdwwnnyphwnh thnthnfunienlliuGpny® winjwl
JGnpwpwptudwl hwpyhu [8, 18]:

(dpndpnghwnlbph pwlwynipjwu ybpindnieyniup gnuyg £yt yepghUuhu hwywuwinh
JbSwgnid, hugp nhinwpyyned £ npwtu nudtinuigywé ppndpwgnjugdwl gnpénu W wiunwn-
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nwyhnptlu gnyg Bu wnwihu unip DVC-hwdwhunwuh2h qupqugdwl huwpwynpnientup
opqwuhquh nbopuhgtUwghwih dwdwlwy [1, 13, 15, 28] @pndpnghwnubph
gnpénilbnywt Uty Ywplnp  Lpwlwynieyniu ntuh bwle Upwlg  pwnwUpRUbph
Jwnnigywodpw-dniuyghnuwy  punipwahpp:  @pndpnghinh Jwytplenyeh  Jhéwyhg E
Jwhujwé hGunuinwgh Ut Upw Jwulwygnipniup:

Shwopuhwih wgnbgnipjwl Jtndwgdwup ninnywdé thnfuhwwnnignnuiwl nBwy-
ghwutnph 2wppnwd  hhduwywunwd  UGpgpwyywé GU - uppw-wunpwihu W Uuswnwyw
hwdwywpgbph opgqwuutpp, hUswbu Uwl prYywduh wywywuhg hnwujwsépubph pehe-
utpnwd W opqwu-hwdwywpgbpnd inbnh nlubgnn Yeuuwpehdhwlwl gnpdpupwgltpp:
®dnfuhwwnnignnwywu  yGpwlwlgunnuywl  nEwyghwubpp  hhwopuhwih  dwdwlwy
pupwuncd U Gpywpwwnle swup yhdwyubph Ywd hhjwunnipiniuubph $nup ypw, ntuwnh
ypnud GU Upnnwywu thnthnpunieniultph W unpdwjhg 26nnwduGph punye [4, 17, 18]:

JGnpohl dwdwlwyutpnud UG6 Yhpwnnieinu Gu uinwgl) hwywopuhnwuwnutnu no
hwlywhhwopuwuwnutpp: YbpghuuGpu nunnnpnywé GU pwnwurwhu hwhnutph wqwwn-
nwnhywiwht opuphnwguwl dUpdwblp W pwptUwwun  wwpdwllbn  unbnédwup
yeLluwpwluwywl opuhnwgdwl gnpdpurpwgutph hwdwn:

Swywhhwopuhy wanbgniejntp uwywé E LUpwlgnd YeLUuwpwunptlu wywnhy
Uniebph wnywnipjwl hGwn, husgwhuphp U $wynunhnutnp, Ywpnuihunhnutpp, Yhwn-
nnuwpereywhlU ghyth pwnwnphglGnp, npnlp, Yhinwdhtubph - W dhypninwnptiph (utt-
Uhnud, ghuy, wnhua, Jdwgutghnd W wyt) hGin Jhwupl dhpwdwnnud Bu YGuuwkutp-
gbwnhjwywu gnpépUpwgubphl’ pwpépwgltbind opgwuhquh Yuwyniunie)niup prYwsdlh
wupwywnuwnnrejwl UWwwndwdp [14, 19-21, 32, 33, 34]:

Snyndtpnip, npwbu ndtn hdnctuwdnnniywinnp, untp rrywdlwpwngh wwjdwl-
uGpnud Fwywuwwbu Jendwgptl £ gnigwlhpubph 2Gnndubpp: Cun gpuywl injwiutph
nnyndtpnip hwdwnynwd £ peswjhu pwnwlplUtnh nluhytGpuw wpnuntGyunnp opuhnwihu
Juwunwdhg: Uju pwnuwupnid wnbnwnpdnd £ wjilwbu, np fungpunnuinud £ ereywduh
2hdwlup  pwnwueltph  sthwgbgwd  |hwhnuGph  hGw,  hUuspp  wuwpunwwunud  E
YGLuwpwnwupltpp gtpopupnwiht yuwunwdhg: Snyndtbpnh pwnwlpwywntlwgunn
gnpénnnieyntup - npuunpynud £ hp hwnynupjudp’ wuwpunwwubp  pwnwUpwihUu
uwyhwnwynigutiph SH-tudptinp opuhnwgndhg [3, 7,9, 12, 19-21]:

Ujntu Ynnuhg ninyndtpniu odinywé £ hwinyniejwdp' 6UpLL |hgnundutph $nudpn-
thwwg Az h wywhynipintlp, npp pwjpwjnd £ pwnwUpUGPh  dnudnihwhnubpp:
Lhgnundubph pwnwurh Juwunwdp hwugbgund £ wypnunbnihinhy $tpdtunutph nnipu
pGpdwlp ghuingny W ppheh pwjpwjdwn [7, 9, 10, 12, 19]:

Snyndtpnip ng Jhwyu hwywopuhnwuw E, wjle hwywhhwopuwlw, hugp pwgwwnn-
Jnud £ hp hwunynigjuwdp  Jujnduwgub, dhunnpnunphnudubph pwnwuep W wnuwnbub)
pehgutph Unnuhg ereywsdlh jnipwgndp: Snyndtpnih pwnwlpwywntiwglnn ESLLnh
ounphhy  Jhwnpnunphnudubpnud nudbnwiunutd £ opuhnwihu  $nudpnphpugdwl
gniquiygnudp, UGd-h L YypGwwnhudpnudwinh wnwewgnedp [7, 9, 10]: Ujnwu Ynnuhg,
wnnyndtpnip yGpwhuynd £ hGdh uhupbgn, npwund huy nudbnugubing hGunwntqn,
htungnphuh W Uhnginphuh uhUpetqp:

Wjuwhuny, innyndtpnih 4hpwnenwdp Lpqwéd wywydwulbpnud ywptbih £ hwdwptbp wp-
nntuwybn, pwlh np, pun unwgywd wnpryntuputnh, wjiu npwtu hgnp hwywopuhnwuwn W
hwywhhwopuwluwn, hwlgbgnty E hGnwgnundwd gpbpt pninp  gnigwuhpubph® uncp
prYywdlwpwngh W nbopuhqbUwghwih wagnbgnipjudp wwpdwluwynpdwé otnndutinh
fwywu Jendwgdwlp W wdtUwju hwjwlwywuniejwdp, Uwwuwnnb) £ YEuuwpwlwywlu
opuhnugUwl gnpépupwglbph hwdwp  pwptUwwuwn  wWwjdwlubph  unbnédwup W
Jwpgqwynpdwlp:
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HUccnenoBanoch copepxanue GHocoaumuIoB saepHOii MeMOpaHbl U PACTBOPUMOM siep-
HOM (hpaKkiuK MPOPOCTKOB CEMSIH MIIeHUIBI Tr.aestivum. [lokasaHo, 4To B HCCIICOBAHHBIX s/EP-
HBIX CyO(paKkIusax MPOPOCTKOB MINEHHUIBI Ha 3-if JeHb NMpopacTaHUs IIOCNIe OXHOKPAaTHOU oOpa-
OOTKH CeMSIH 3JIeKTPOMArHUTHBIMH BOJIHAMH MM-AHAalla30Ha Pa3IMIHON YacTOTH HAGIIIOAAIOCH
nepepacnpenencHie GocoauiIoB 1o conepxanuio. OOHapyKeHO, 4TO CyMMapHOE CO/IepKaHHue
aHHOHHBIX (pochomnIHIOB B sIepHOI MeMOpaHe CoKpalaeTcs Mo IelcTBHeM MM-BosH DML

B mpoTHBOMONIOKHOCTE sIepHOI MeMOpaHe CyMMapHOe CoJiep)KaHHe aHHOHHBIX (ocdo-
JIUITUJIOB B MaTpUKCE MPpU 00pabOTKe MM-BOJIHAMH HOBBIIIACTCS, YTO B CBOIO OYEPEAb MOXKET BbI-
3BaTh U3MEHEHHE KOH(pOpMAIMK XpoMaTHHa. B pesynbrate hopMupyercss pa3HOCTh OTEHIUATIOB
MEK/Iy BHEUIHEH U BHYTPEHHEH MOBEPXHOCTSMH Spa 3a CUET Pa3HOCTU B COJACPIKaHUH aHHMOHHBIX
dochomumuIoB MeX Iy SIepHOH MEMOPaHOH U MAaTPUKCOM, a 3TO B CBOIO OYepeIb MPHUBOIUT K H3-
MEHEHHIO TPOHUIIAEMOCTH MeMOpPaHEL.

Iloka3aHo, 4TO B OTBET Ha CTPECC MM-BOJHAMHU B PACTEHHSX HU3MEHSETCS COAEp:KaHUE
(dochomunuoB Kak B sIepHOH MeMOpaHe, Tak U B PaCTBOPHMON SIepHON (QpakIiH, YTO MOXKET
MPUBECTU K UBMCHCHUAM METa00INYECKON aKTUBHOCTH KJIETKH.

Mwm-sonner DIMH — npopocmku nuieHuybl — pacmeopumas a0epHas Gpaxyus —
codeporcanue hoconunudos — adepras memopana

NunudUwuppdty £ Tr.aestivum gnptup Shitph Unphqupwnwuph W nwdtih Ynphquhu
dnwyghwih $nudnihwhnutiph pwnwnpnieiniup: 8nuyg £ wipdws, np hwgwhwwhyh Shitiph htnw-
gnunynn Uhgntjwiht upwdnpwyghwubpnid 3-pn opp’ ElEYnpwdwqUhuwywu Ju-wihputph nwnpptp
hwwhiwywuniejnilubnny Jywytinig hGunn, wnknh £ nctuuncd $nudpnihyhnubph wwpnibwyneejwu
JEpwpwphunid: Mwpqytyp £, np Jd-wihpubph wgnbgnipjwu Utpen wuhnUwihu $nudnihwhnutph
gnudwpwihb wwpniuwyneeintup ynphquipwnwuened Ujwagned E:

h twpptpnieintu ynphquipwnwueh, Jd-wihputpny wydwl wpnyniupnid wuhnUwjhu $nu-
dnhwhnubph punhwunwp wwpniuwyneeintup Jwnpheuntd waénwd £, npu hp hGpehu wpnn £ hwu-
qgbigut) ppndwwnhup ynudbnpdwghwih thnhnpuniejwlup: Upnyntugned, dhontyh wnunwehu 6o UGpghu
dwytptuutph Uhgtie dGLwynpynd £ wnunbughwih wnwpptpnipiny’ wwjdwuwynpdwsd Ynphqu-
rwnwurh W dwwphpuh vhpl wuhnuwihu $nudnhwhnubph wwpnilwyniejwlu wwpptpniejwdp,
hugp Ywpnn £ pGpt6| ynphquepwnwlph wugniwynepjwl thnthnfuniejwup:

Snyg £ wpdb np h wwwnwuhuwl  Jd-wihpunpnd  uppbuh  wgnbgniejwu  pnyubpnud
thnthnfuyned £ $nudpnihwyhnubnh wwpniuwynepniup huswtu Ynphqupwnwupned, wjuwtu £ |ntétih
Unphqwjht $pwyghwynid, hugp Ywpnn E hwlgbgut) Unipwihnpuwlwyniejwl  gnpénibbniejwl
thnthnfuntpjwu:

EUD dd-wihplbn — Ynphquipwnwlrs — $nudnihwhnlibn —inébih Ynphquuyhl dpwlghw —
hwgwhwwnhyh ShEn
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The content of the phospholipids of the nuclear membrane and the soluble nuclear
fraction of Tr.aestivum wheat seedlings has been studied. It is shown that in investigated nuclear
subfractions of wheat seedlings on the 3rd day of growth: The redistribution in content of
phospholipids was observed after one treatment of seeds with electromagnetic waves of different
frequencyin mm-diapason. We have found out that the total content of anionic phospholipids in
the nuclear membrane decreases under the action of mm-waves.

In contradiction to the nuclear membrane, the summarized content of anionic
phospholipids in the matrix under the treatment of mm-waves is increased, which, in its turn, can
cause a change in the conformation of chromatin as a result, the difference of the potentials
between the outer and inner surfaces of the nucleus is formed due to difference in the content of
anionic phospholipids between the nuclear membrane and the matrix, and this leads to the change
in the permeability of the nuclear envelope.

Thus, it has been shown that in the response to the stress of mm-waves in plants changes
the content of phospholipids both in the nuclear membrane and in the soluble nuclear fraction,
which can lead to the changes in the metabolic activity of the cell.

Mm-waves EMI — nuclear envelope — phospholipids — soluble nuclear fraction —
wheat seedlings

TpaHCIOPT MakpOMOJIEKYJT MEXAY LUTOIUIA3MOM U SAPOM OCYLIECTBISAETCA MOC-
penctBoM KomrmiekcoB siiepHbIX nop (KSIT) m omocpemyercss 60mbIMM ceMEHCTBOM
PacTBOPHMBIX TPAHCHOPTHBIX (akTopoB [23]. dochonumuasl, cocTaBIsMIOMNE OCHOBY
okpyxenust KAIL, MoryT urpaTs BaXXHyI0 poiib B (DOPMHPOBAHNH MOJSIPHOCTH M MOBEPX-
HOCTHOTO 3apsfa saepHoi MeMOpaHbl. OCHOBHBIE OEIKOBBIE KOMITOHEHTHI SAEPHOTO
MaTpHKca — TUCTOHOBBIE M HETHCTOHOBBIE OEIIKH, TAKXKE CBA3aHBI ¢ MOsIeKyIaMu (ocdo-
JIUMHJIOB, YYacTBYIOIIMX B CTPYKTYpHBIX nepecTpoiikax JIHK u HyxieonpoTenHOBBIX
komIuiekcoB [22]. KierouyHnble OTBeThl Ha OMOTHYECKHI ¥ aOMOTHYECKHI CTPECcC BhbIpa-
JKaeTcs B M3MEHCHHMH JKCIPECCHH HEKOTOPHIX I'€HOB, B PE3YJIbTaTe YEro MOXET NPOH-
30iitn nenarypanus O0enxoB [21] n m3menenne ®JI comepxanus [4, 13,14]. Hekoro-
PBIMH HCCIIEOBATEISIMU TIPEIIONIaraeTcsi, YT0 MEPBOOCHOBOM KOIOBOM Mepapxuu OHo-
JIOTHYECKUX CHCTEM ITIepelayd PEe30HAaHCHBIX BO3ACHCTBUI MM-BOJIH SIBJISIIOTCS MeMO-
paHHBIE MH(PACTPYKTYpHI: IUTOCKEIETa, TNTOMEMOpaHkl u sinpa kietku, a JJHK, pu-
60COMBI M KOJUIareH Ipe/ICTaBIeHb Kak MH(pOpMannoHHble OHONONINMEPBI, MEXIY KO-
TOPBIMH B 3ITUTCHETHYECKOM PEXHUME ITPOHCXOaNT 0OMeH nHpopmarmeii [18].

B nocneanune rozp! n3-3a MUPOKOTO BHEAPEHUS B c(hepy NEeITEIFHOCTH YEI0BEKA
OBITOBBIX MPHOOPOB, MEAWIMHCKUX JUArHOCTUYECKUX M (DU3HMOTEPANEBTUIECKUX YCT-
POWCTB, a Takke HOBBIX THUIIOB KOMMYHHUKAIMHA (coToBas cBsA3b, Wi-Fi)u ux mepemato-
LIMX YCTPOKCTB MpobiieMa 3JIeKTPOMAarHUTHOM 0€30IacCHOCTH CTAHOBUTCS YPE3BbIYAHO
akTyanpHOM. Ilpeamonaraercs, 4To MHOTHE CTPYKTYpHBIE H3MEHEHHS, BO3HHUKIINE
BCJIEJICTBHE TaKOTO CTPECCOBOTO BO3/ICHCTBHS, B OCHOBHOM HOCAT 3MUT'CHETHYECKHUI Xa-
paktep [26, 29]. Ilon melicTBHEM MM-BOJIH MOYTHU B JIBA pa3a yCKOpSAETCA MOCTYIUICHUE
KHCJIOPOJIa B BOJHBIN PacTBOp 3a CYET KOHBEKTHBHOI'O MEpeHoca 1 00pa3oBaHUs nepe-
KHCH B HAaHOKOHIIGHTPAIMAX, YTO MOXKET OOBSICHUTh N3MEHEHHE TPAHCIIOPTHBIX CBOHCTB
MeMOpans! [9]. Penermust MM-BOJTH pa3HBIMH BHIaMH TKaHEW CBs3aHa CO CBOOOJHOpa-
JMKAJbHBIMHU PEAKLUSIMI THIIA IEPEKHUCHOTO OKUCIeHNs TunuaoB [30], uTo criocoOCTBY-
eT KauecTBeHHBIM m3MeHeHusM B @JI coctaBe memOpan [20]. Takne W3MEHEHHUS MOTYT
TIOBJICYH 33 COOOH Cephe3HBIE MMePECTPOIKH, MOCKONBKY MeTabomm3M DJI BoBieUeH B pe-
TYJISILUIO SIAEPHBIX MPOLECCOB, HAUMHAsI OT TpaHcKpunuu u npe-mM-PHK cnnaiicunra no
pocTa, ponudepalri u peryJsiin KIeToqHoro nukia [22, 27]. UssectHo, uro @K mo-
KeT OBbITh BaKHBIM DEryJisiTOpoM B akTHBHOCTH Rho-cBsizanHoro manoro G-0Oenka
(ROP)2 B renepariuu akTUBHBIX (hOPM KHCIOPOIA M B ITPOIECCE CMEPTH KIIETOK JTUCTHEB
pacTeHuil Mo BIUAHUEM pa3indHbIX cTpeccoB [19]. Ilpeamonaraercsi, 4To MM-BOJHBI
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OMMU B BOAHOI cpene BBI3BIBAIOT 00pa30BaHKME aKTUBHBIX (POPM KHCIOPOJAA B KIETKaX
pacteHuil. OHU B CBOIO ouepeb NPUBOJAT K IPOJOHTUPOBAHHOMY JEHCTBUIO Ha COAEp-
xaHue GocoIUNUaOB B ANEPHBIX CyO(paKuusIX MPOPOCTKOB CEMSH IIIEHHIIBI, Iepe-
KrucHoMy okucieHuro @JI, kK N3MEHEHHIO TIOJIIPHOCTH M 3apsHKEHHOCTH MEMOpaHbI, 9TO
B pe3yJbTaTe MPUBOINT K N3MEHEHHIO IPOHUIIAEMOCTH CaMOH sIIEpHON MeMOpaHBI.

Lensio nanHO#N pabOTH OBLIO BEIIBUTH U3MEHEHHMS B coepskaHnu (ocdomumu-
JIOB sIepHON MeMOpaHBI U PaCTBOPUMOH SIIEPHON (PpakIMy MoJ BO3IEHCTBHEM DIIEKT-
POMarHUTHBIX BOJH MM-IHalla30Ha MPH MIPOPACTAHUU CEMSH MIIEHHUIBI, YTO MO3BOJIUT
OOBSICHUT, MEXaHW3M B3amMmozeicTBusi OMMU ¢ KHBBIM OPraHM3MOM Ha KJIETOYHOM
YpOBHE.

Mamepuan u memoouxka. Pacmumenvnoiii mamepuan. CeMeHa T'eKCaIIOUIHON IMIIeHU-
uel: Tritiulum aestivum L. copra Haupu-68 3amaunBaiyu Ha HOYb B TEPMOCTATHPYEMOM IHKady
npu 26°C, 3aTeM BEICEHBAIN HA JIOTKH I NPOPALIMBAIH B TEPMOCTATHPYEMOM LIKady TpH TeMIIe-
patype 26°C B teuenne 72 u. s MOJTY4EHUs ONBITHBIX BapHAHTOB IMPOPOCTKOB 3aMOYEHHBIC Ha
CYTKH CEMEHa O0Jydald HETEeTIOBBIMH HH3KOMHTEHCHBHBIMH OMI MM-IMama3zoHa OIpeneNeH-
HBIX 9acTOT B TedeHHe 20 MUH BO BCEX BapHaHTaX. MICTOUHHKOM OOJy9IeHHs CITyXKHII BEICOKOYAC-
TOTHBIN TeHepaTop curHanoB OMU ['4-141 B quanazone 45 [T — 53 ['Tu. Obnydenune npoBoan-
11 B TedueHHe 20 MUH MOIIHOCTBIO u3nydeHus 0.64 MB/eM?,

Tonyuenue sdepnvix gpaxyuil. Slapa u3 TkaHed 3-CyTOYHBIX 3THOIMPOBAHHBIX IPOPOCT-
KOB TIICHUIIBI MOJyYaId Mo MoauduiupoBanHoMy Hamu metony brnobena u ITorepa [7]. Ocax-
JCHHBIE spa MOBTOPHO OTMBIBAIU M MOJTyYasld (pPaKIMIO OYMIIEHHBIX MHTAKTHBIX sIep, MOCIe
yero ux pecycnerauposany B 10 %-Hoii caxapose u nnkyouposanu B [{H-a3ze u PH-aze mns pas-
JeTICHHs SIIEPHBIX MeMOpaH U pacTBOpUMOi siaepHoil (pakiwu [4]. CynepHaTaHT HCHONB30BAIN
KaK PacTBOPHMYIO SIICPHYIO (PPAKIHUIO, & OCAXCHHBIE SIepHbIC MeMOpPaHbl OTMBIBAIN 2-3— Kpat-
HBIM pecycrieHapoBanneM B pactope 0.25 M caxapossl B TKM Oydepe u mocneayommm HeHT-
pudyruposanuem B Tedenue 15 mun npu 27000 g B nentpudyre LIBP-1 (“MPTY”-42, CCCP).

Oxemparyus gocorunudos u ux roauuecmeenHoe onpeodenenue. DPocHOMUMUIBI 13
pacTBOpUMOH siiepHON (pakiuu U SAEpPHOH MEeMOpaHBI HKCTPArUPOBAIN CMECBIO XJIOPO(OpM :
Metanon (2:1), kak omucaHo B pabore [4]. 3aTeM mpoBOAMIN 2- YaCOBYI0 MHHEPAIH3AIHIO OT-
JeNbHBIX hochoaunuaHbix Gpakinii B IPUCYTCTBHH CMECH KOHUECHTpUpOoBaHHBIX kuciaor HCIO,
u HNO;3 B cootHomienuu 1:2.5 npu 180°C. Tlocne MHHEPATH3aIUH KOJTMYECTBO OTACIBHBIX (oc-
(domunmuaHBIX Qpakuil ONMpeesuii 0 COAEPKaHUI0 Heoprannieckoro ¢pochopa coriaacHo MeTo-
ny Ames [5].

B tabmumax mpeacTaBieHb CcpeaHUe apU(PMETHIECKHEe BETMYUHBI U3 4 He3aBUCHMBIX 3KC-
TIEPHIMEHTOB U MX CTaHJApTHBIE OTKIOHEHHSI.

Pe3ynemamut u oocyrcoenue. 3a nociaeHUE NECSITUNIETUS UCCIEJOBAHUSIMU IO-
Ka3aHa penraromas poib GocHOIUIIIOB B PETYJIAIUH MHOXKECTBA MPOIIECCOB B TCUCHHE
pocTa U pa3BUTHS PACTCHUIA, B TPAHCIYKIIMU TOPMOHAJIBHBIX CUTHAJIOB U B JOPMHPOBA-
HUM KJIETOYHOI'O OTBETa Ha BHEIIHME CTUMYyJbl [8, 19, 22, 27]. MHOXeCTBOM HC-
CJIEIOBAHUH IMOKAa3aHO, YTO MOJACP)KaHUE OMPEICICHHOTO NI JaHHOTO PACTCHHUS CO-
JepKaHUS MOJIEKYN (POCQOIHUITHAOB UTPAeT BAXXHYIO POJbh B PA3IMYHBIX acleKTaxX pas-
BHUTHS B pocTa pacteHuii [25, 28]. 3smenenns B conepxannu OJI smepHbIX cyOdpaximii
HaM# OBIIHM TIOJTyYeHBl KaK MpPH MPOPACTaHWH, TAaK W IO BO3JACHCTBHEM 3K30TCHHOM
rub0epeIMHOBOM KUCHOTHI [4, 13, 14]. JlaHHbIe 3TUX UCCIICIOBAHUN BBISIBUIH, YTO MPU
MPOpacTaHUX Ha 3-U U 4-¢ CyT HAOII0AAeTCs YBEIHYCHHE CYMMApHOTO COACPIKAHHUS
aHnoHHBIX (ocorumunos (PK, U u OC) sinepHoit MeMOpaHbl 1 COOTBETCTBEHHO BO3-
pacTaHue Pa3HOCTH MOTCHIIMATIOB MEKIY BHCIIHHUM W BHYTPECHHHM CIIOSMHU SIICPHOM
MEMOpaHbI, YTO COTJACYeTCs C MPEIIOKCHHOW HaMU MOJICIBI0 MEXaHU3Ma MPOHHIIAC-
MOCTH SIICPHOI MEMOpaHbI CKBO3b KOMILICKCHI sSICPHBIX Top [15].

PesynbraThl SKCIEpUMEHTOB, TIPEICTABICHHBIC B Ta0I. 1, MOKA3bIBAIOT, YTO CyM-
MapHOe cojepkanue (HocoNUMUIOB B AACPHON MEMOpaHE MPOPOCTKOB YMEHBIACTCS
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npumepHo Ha 33 % nocne 20 MuH o0iydeHnss MM-BostHaMu dactoTtoit 50 I'T' mo oTHO-
IIEHUIO K 3-CyTOYHBIM KOHTPOJIGHBIM IPOPOCTKaM. JlaHHBIE Takke CBUAETEIbCTBYIOT,
910 00paboTka MM-BoaHaMU dacToToi 50 [T mpUBOANUT K MOHIKEHHUIO KOJTHYECTBEH-
HOTO copaepskaHms Bcex (ochomumumos saepHoit MemOpanbl. OgHako nonn ©X n ©C B
coCTaBe sZepHON MeMOpaHb! MOBBICHINCE Ha 5 % u 2 % cooTBeTcTBEHHO. B TO *Xe Bpe-
Ms Habmromanock ymensmenue noau ®U u K npubmmzurensHo Ha 3 %, a comepkaHme
®D ocTaercsi HEU3MEHHBIM.

O0paboTKka 3aMOYCHHBIX CeMSH MM-BosiHamu dactotod 50.3 I'T'm B TeueHue
20 MUH NPHUBOJMIIA K TOBBIIEHUIO cyMMapHOro conepskanust ®JI wa 10,5 %. Coxmepxa-
nue OJI spepHoii MeMOpaHbl ocie obaydeHus MM-BostHaMu 50.3 I'T mpuBomut k mo-
BhImeHuto cozxepxanust ®X u @D, a coneprkanne aHHOHHBIX (HOCHOIUITUIOB YMEHbINA-
etcs (tadm.1). Hago otmeruts uto monmu takux ®JI, kak ®X u @D B cocTaBe sepHOM
MeMOpaHs! yBenuauBaroTcst Ha 7 % u 2 % cootBercTBeHHO. 0715 OcTanbHBIX (ocdomu-
MMUIOB SICPHOI MEMOpaHEHI IoCIe Takoi 00paboTku ymeHsImaercs Ha 2-3%.

Taomuna 1. CocraB pochoannuiaos saepHOi MeMOpaHbl KOHTPOJIBHBIX U 00pabOTaHHBIX
MM-BosiHaMu DMMU npopocTKoB Ha 3-U CYTKHU Mocie
0JTHOPa30Boii 00paboTKu B TeueHune 20 MUH

Koutpobhbiii O6paboTranHble MM-BotHaMi MU gacToToii:
papHant 50ITu 503 T 53ITu
@1 MKr/mr (ge- | % ot MKI/Mr | % oT MKT/MT % ot MKI/MT % ot
TO) CBIDOH  |CYMMBI | CBIPOl  [CyMMBI |CBIPOH MacChl |CyMMSBI |  CBIPOW CYMMBI
Macchl Macchl Macchl

X 0.22+0.03 16.54 | 0.19+0.03 |21.11 | 0.33£0.02* | 23.57 [0.70+0.03* | 24.14
® 0.25+0.01 18.80 | 0.17+0.02* | 18.89 0.28+0.01 | 20.00 | 0.80+0.03*| 27.59
on 0.37+0.05 27.82 | 0.22+0.02* | 24.44 0.34+0.02 | 24.29 |0.75+0.02* | 25.86
C 0.29+0.06 21.80 | 0.21+0.01 | 23.33 0.27+£0.02 | 19.28 | 0.48+0.02* | 16.55

oK 0.20+0.03 15.04 | 0.114+0.01* | 12.23 0.18+0.01 | 12.86 | 0.17+0.01 5.86
z 1.33 100% 0.90  |100% 1.4 100% 2.9 100%

* M3MeHeHus noctoBepHbI pu p< 0,05 mis nanHoro dochonunuaa.

B nocnennee Bpems ocobast poiib B pyHKIIMOHUPOBHUH siipa oTBoAMTCs (ocda-
tuannnHosuTony (ON) n OGU-monndpunmpyronmm depmenram, a take OK u munua
docdaTazam, KOTOpbIE OCYLIECTBISIOT KIIOYEBYIO POJIb B KJIETOUHOM IMKIIE, AllONTO3€,
pPEMOJIETUPOBAaHUN XPOMATHHA, TpaHCKpUNUuoHHONW perynsanun, MPHK nponeccunre.
Bno6aBok, MUMUHBI W WX PETYJSTOPHl HEOOXOAMMBI Uil MOJepKaHus cepriaeckon
¢dopmer siapa [20, 22]. IToryueHHOE HAMH YMEHBIICHHUE COJICP)KaHUHS CyMMapHOTO CO-
Jepkanust aHMOHHBIX PJI B simepHON MeMOpaHe IPUBOANT K U3MEHEHHIO IIPOHUIIAEMOC-
T MeMOpaHbI, TOCKOJIBKY B HOpME, Kak OBLIO ITOKa3aHO HAMH paHee, HaOIII0JaIoCch BO3-
pactaHue CyMMapHOTO COJCpKaHMs aHHOHHBIX (DOCQOIHUITHAOB IaepHOH MEeMOpaHbI OT-
HOCHUTEJIBHO CyXUX 3MOpHOHOB ceMsH [13, 14]. YMeHblIeHHE K€ OTHOCUTENBHON 0N
@MU B pacTBOpUMON siiepHON (pakumu moj aeiicTBrueM MM-BostH yactoror 50,3 I'T mo-
JKET TPUBECTU K MaJCHUIO TPAHCKPUITIIMOHHON aKTHBHOCTH KJIETKH IO IpenoaraeMo-
MY HEKOTOPBIMH aBTOpamMu Mexanusmy [20, 22].

Bonee Bricokne vactoret OMU — 53 IT mpu ToH ke IIMTENBHOCTH 00pabOTKH
MIPUBOJIAT K YBEJINUEHUIO cyMMapHoro conepxanust OJI simepHoiit MemOpansl Oonee yeM B
JBa pa3a. Kak cBHAEeTEIbCTBYET NOTyUEHHBIE HAMU JAHHBIE, COIEP KaHUE HEMTPaIbHBIX
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@JI Bo3pactaer. Tak, yBenmuuuBatorcs gomn ©X u @3 Ha 8% m 9%, COOTBETCTBEHHO.
Honss ®U B mpenapaTax saepHO MeMOpaHbI — B OCHOBHOM XapaKTEPHOTO JUIS COAEp-
KHMMOTO MaTpHKca sapa, yMeHbmaercs Ha 2%, a @C — Ha 5%. 3HaunTeNbHO yMEHbIIa-
ercst (moutu B 3 pasza) nomst PK: ¢ 15.03% no 5.86% B spepHoit MemOpane. Takoe pes-
KOE€ HM3MEHEHHE MOXXET NPHBECTH K 3HAYUTENBHBIM HM3MEHEHUSIM CBOICTB SAEPHON
MeMOpaHbI: yMEHBUICHHUIO €€ IPOHUIAEMOCTH, CTJIA)KUBAHIO IIOBEPXHOCTH M MaJCHHIO
00I11eT0 MOBEPXHOCTHOTO 3apsiaa [19].

[Ipu Gonee Bbicokux uwactotax OMU KBU- mpu 53ITu B snepHoit MmemOpane
3HAYUTENBHO YMeHbIIaeTcs cofepxanne @K, koropas uMeeT 04eHb Ba)KHOE 3HAUCHHE B
CTPYKTYpE ¥ NPOHHIAEMOCTH sIepHOI MeMmOpaHel [19, 25]. 3a mocnenHue HECKOIBKO
JeT Obljla POJIEMOHCTPUPOBAHA CBSI3b MEXIY CTPECCOBBIMH M (HOCHOIUITUIHBIME CHT-
HaJlaMH, BKJIIOYasl ¥ TaKHe CTPECChl KaK OCMOTHUYECKUIL, TeMIepaTypHBI U BO3AeHCTBUE
pa3NUYHBIX MaTOreHoB. BrraBieHa ocobas ponas ¢ocdonumnassr /1, nHO3MTON TIONMH(OC-
¢dat docdarazpr, OK u apyrux wieHOB (OCHOTUITUAHOTO IMTyTH B OTBET Ha a0MOTHYEC-
kit ctpecc [6,12,24]. TloBenmenne cymmapHoro conepxanus OJI u omHOBpEeMEHHOE
pe3koe ymensinenue nonu OK B smepHoit MmeMOpaHe (Tabi1.2) CBUAETENECTBYET B MOJIb-
3y TOTO, YTO NMPOHCXOAUT CIIAKHUBAHUE TIOBEPXHOCTH U NMaJICHUE OOILIET0 MOBEPXHOCT-
Horo 3apsaa. CormacHo NpeUIOKEHHOW HaMH MOJENH O MEXaHH3ME HMPOHHUIAEMOCTH
saepHoi MeMOpaHbl [15], yMEHbIIICHHE MOBEPXHOCTHOTO 3apsijia siACPHON MeMOpaHBI,
BCJIEZICTBHE MOHIKEHHUS COIEPIKAHUS aHUOHHBIX (POCOIMIHIIOB, IPUBOIUT K COKpaIlle-
HUIO Pa3sHOCTH MOTEHIHAIOB AP MEXIy MOBEPXHOCTHIO SIpa M €r0 BHYTPEHHUMH CIIOS-
MH, YTO MOXET IMPUBECTH K YMEHBIIEHHIO TPAHCIIOPTHOM aKTUBHOCTH MeMOpaHsl. [Ipu
00paboTtke MM-BomHamu mpu vactotax B SO0ITm m 50.3 I'T'm takke HaOmromaeTcs
yMeHbIIIeHne cosiepkaHus aHnoHHBIX DJI simepHOil MeMOpaHbl. Bo3MokHO, 4TO HMEHHO
yMEHbIIIeHHne coniepkaHus aHHOHHBIX DJI B sjmepHON MeMOpaHe SIBIISIeTCS 3aIllUTHON
peakuuei KIeTKH B OTBET Ha AEHCTBUE CTPECCUPYIONINX (DAKTOPOB.

Ta6una 2. Cocra GpoconunuaoB pacTBOPUMOH SICPHON PppaKIMu KOHTPOIBHBIX
1 00paboTaHHBIX MM-BOTHaMH OMU mpopocTKOB Ha 3-U CyT MOCIIe OAHOPA30BOH
00paboTku B TeueHue 20 MUH

O0paboTanHble MM-BostHaMu DMMU yactoroii

Kontponb 50 I'Tnx 50.31Tu 53ITn
MKI/MI % ot MKI/MI' % ot MKI/MI % ot MKI/MI % ot
@J1 CBIPOM  [CYMMBI |CBIPOI MacChl [CyMMBI CBIpOit CYMMBI ChIpoit CYMMBI
Maccl MacCEhl Macchl

®X |0.14+0.02 | 15.22 | 0.05 £0.02* |18.52 |0.05+0.02*| 11.11 |0.42£0.02*| 17.95

®>5 0.2140.03 | 22.83 | 0.06+0.03* |22.23 | 0.09+0.01 | 20.0 [0.48+0.01*| 20.51

®U |0.19+0.01 | 20.65 | 0.06 £0.01* |22.22 | 0.10+0.02 | 22.22 |0.67 £0.02* | 28.63

®C ]0.174+0.02 | 18.48 | 0.05+0.01* |18.52 | 0.11+0.03 | 24.44 |0.46+0.01*| 19.66

®K 0.2140.02 | 22.82 | 0.05+0.01* |18.51 [0.10+0.02*| 22.22 |0.31+0.01* | 13.25

P 0.92 100% 0.27 100% 0.45 100% 2.34 100%
* JlocroBepHo mpu p< 0,05.

B conmepxannn @JI pactBopuMoii simepHON (ppakumu: Ha 3 CyT MPOMCXOAUT U3Me-
HEHHE TIPOPOCTKOB Ipu 00paboTke ux B Teuenue 20 mMuH BonHamu vactotod S50 I'T.
Kak cneayer U3 AaHHBIX, MPEICTABICHHBIX B Ta0J. 2, cojepkanue BceX (HoCQOoIUnuIoB
YMEHBIIIAETCS, @ CyMMapHOe cofiepkaHue (oCcQOIHUITUIOB PacTBOPUMOIL siiepHON (pak-
MK rocsie 00paboTKM MM-BOJIHaMH cokpariaercst B 3 paza. Oopaborka KBU OMU npu-
BOJIUT K TepepacrnpenesieHuto Toau Kaxaoro u3 PJI: He3HauUTEeNbHOMY YBEIWYEHHIO
nom ®X, O u OC npubmuzurensHo Ha 1-2 %, monst xe OK ymenbmaercst Ha 6 % .
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W3 nurepatypHbIX HCTOYHUKOB MU3BECTHO, YTO HU3ilyueHue KBY MoxeT BbI3BaTh
YCKOpEHHE pocTa M yBEeIHUeHHE OMOMAcChl Y (POTOCHHTE3NPYIINX pacTeHNH, HHTEHCH-
¢ukarmro mporeccoB orocunTe3a u 1.4 [9, 30]. Hamu morydeHs! aHamOrnaHbIe (QU3HO-
Joruueckue u3MeHenus nox aericreueM KBU-usmydeHus, oqHAKO Ha 3THOIUPOBAHHBIX
IIPOPOCTKAX CEMSIH IIIEHHMIIBI, T/I¢ BIUSHAE MM-BOJIH Ha ()OTOCHHTETUYECKUH amnmapaT 1
Ha (pOTOCHHTE3NPYIOLIEe MUTMEHTHI CBEIECH 10 MUHNMYyMa. Ha ypoBHe nenoro opranus-
Ma HaMH TIONy4eHo monoxurensioe Biusaue KBY (Bo3MOKHO, BpeMeHHOe) Ha (HU3HO-
JIOTHYECKHE MPOIECChI opranu3Ma [3], oMHako Ha KIETOYHOM YPOBHE B OTBET Ha CTPECC
OpraHn3Ma, KaK CBHUIETEIbCTBYIOT IaHHBIE 3TOIH palbOThI, MPOUCXOIAT CTPYKTYpPHBIE
MIEPECTPOMKH B SIIEPHON MEMOpaHe U COAEPKUMOM SIpa, KOTOPbIE BIOCIEICTBUN MOTYT
0Ka3aTbh OTPUIIATEIBHOE BO3JCHCTBHE.

O06paboTka MM-BosHaMu ¢ yactoroi 50.3 I'Ty Takke oka3pIBacT BO3NCHCTBHE HA
m3MeHeHne coaepxkanus OJI B pactBopumoit spepHOit (pakmuu. Kak mporeHTHas qois
Bcex (OCGONUNHUIOB pacTBOPHUMON (pakIMy spa, TaK U CyMMapHoe coaepkanne PJI
ymeHbmmwiIock Ha 51%. Kak cCBUIETENBbCTBYIOT JaHHBIE SKCIIEPUMEHTOB, MM-BOJIHBI C
gactotoil 50.3 I'T1 oka3pIBalOT MOJABILIONIEE NECTBHE KaK Ha POCT MPOPOCTKOB [3],
Tak U Ha cymMMapHoe coaepxanne @JI B pacTBOPUMOIL simepHOH HpaKum.

BozneiictBue MM-BotH gactoToit 53 I'T'm mpuBOIUT K BO3PACTaHUIO CYMMAapHOTO
konuyectBa DJI pacTBopuMOi (hpakimu saep MPOPOCTKOB B 2,5 pasza. Takoe pe3koe mo-
BhIeHHe coaepkanus DJI MoxeT BbI3BaTh “pazkKIDKEHHE” COIEPKHUMOTO spa, 4yTo, B
CBOIO OYepelb, MOXKET NMPHUBECTH K KOH(OPMAIIMOHHBIM MEPECTPOMKAaM B aKTUBHBIX U
HEaKTHBHBIX KOMMAapTMeHTax XxpomaTuHa [11, 16, 21]. Pe3ynpTaTrsl moka3plBaroT, 4TO
npu 20 muH o6padotke OIMU KBY wactoroit 53 ' u3MeHEeHUs] IPOUCXOIAT TaKKe B
cooTHoIEeHUU oTaenbHbIX DJI cogepxumoro marpukca. oau @3 u OK B copepxanuu
SIIEPHOTO MaTpHKca yMeHbIaroTes Ha 2-9 %, a gomm ®X, ®U u ©C nosemaioTcst Ha
2-8 % (tabu. 2).

[Mox Bo3meiicteBmem DMU HaOmogamoch BO3pacTaHUE COMCPKAHWUS AHWOHHBIX
¢dochonunuIoB B SIEPHOM MAaTPUKCE OTHOCHTENILHO KOHTPOJIBHOTO BAPHAHTA, YTO MO-
JKET TIPUBECTH K NEKOHCHCAIINH XPOMAaTHHA, IIOCKOJIBKY corjlacHO AaHHBIM [10] nobas-
JICHHE OTPHIATENIFHO 3aPsKEHHBIX JIMMUAOB IN VItr0 MpUBOAAT K JEKOHACHCAIIUH XPO-
MaTuHa. [loxydennsle HaMu JaHHBIE (Ta0n. 2) Taxke MOATBEPIKIAIOT 3TH JaHHBIE, I10-
CKOJIBKY 00paboTKa ceMssH MM-BoJTHaMH 4acToToil 53 I'T11 BeI3BIBaCT BO3pacTaHUE CO-
nepxanus OJI B pacTBopuMoii saepHOit (pakimu Ha 228% OTHOCHUTEIBHO KOHTPOJIS,
YTO BJICUET 3a COOON JEKOMITAKTH3aI[MI0 XpOMaTHHA M BO3pPacTaHHE €ro TPaHCKPHUII-
[IMOHHOW aKTUBHOCTH, KaK OBLIO MOJIy4eHO HaMu panee [16].

Hamu panee 6puto mokaszano, yto nmenHo ®OK mpuBHOCHT Hambosee BeCOMBIH
BKJIaJl B 00pa3oBaHUE IMOBEPXHOCTHOTO 3apsija sIepHOH MeMOpaHbI IPH IPOPACTaHUN
cemsH meHHIs! [19]. TToaTroMy npaBoMepHO OBIIIO MPEAINOIOKUTH, YTO YMEHBIICHHE
cogepkannss @K mpuBemeT K M3MEHEHMIO 3HAYCHUS TTOBEPXHOCTHOTO 3apsAia sAzipa.
O0600mIast mMoTydeHHBIE Pe3yNbTaThl, MOKHO OTMETHTH 3aKOHOMEPHOCTH: B SIICPHOU
MeMmOpaHe HaOmoaeTcs Yertkoe yBennueHue coaepxanus ®X n @3. B npoTuBomnonox-
HOCTh 3TOMY, 3apEeTUCTPHPOBaHO yMeHbIneHue cojepxanui ®U m OK B saepHoit
MeMOpaHe Ul TpeX UCCIIeAyeMBbIX 4acToT MM-BoH. [Tockonbky @K BoBnedeHa B pery-
JISIIUEO TAKUX BXKHBIX OMOJIOTHMYECKHUX MPOIIECCOB, KaK (pocoprmupoBanue OCIKOB, ak-
TUBAILUS OKHCIUTEIBHBIX ITPOIIECCOB U MOJYJISIIMS MEMOPAaHHOTO TPAHCIIOPTa, a TaKXKe
CHOCOOCTBYET MCKPHBICHUSM MeMOpaHbl, 00pa30BaHUIO BBHIMYKIOCTEH M YBEIUUCHHIO
IIPOHUIIAEMOCTH MEMOPAHBL,TO, E€CTECTBEHHO, CIEAYET BBIBOJ, YTO 3TH U3MEHEHHS MO-
T'YT OKa3aTh BIMSHAE Ha HOpManbHOE (yHKIMOHUpPOBaHHE siiepHON MeMOpansl. B pact-
BOPUMOM SJIEpHOM (Ppakmyy MPOCISKUBACTCS 3aKOHOMEPHOE TTOHMKEHHE COJCPIKaHMs
®3 u OK. Ecimm nmpocymmupyeMm Bce HelTpanbHble (POChOTUIHIB U OTASIEHO aHHOH-
HbIe (pocormmuap! SIepHON MEMOpPaHbI, TO TIOYYHM OMPEACICHHYIO 3aKOHOMEPHOCTH:
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BO3pacTaHue KOJMYECTBa HEUTPaIbHBIX U MOHIKeHNe aHHOHHBIX DJI B simepHO MeMO-
pane. HampoTuB, B conepskaHMM pPacTBOPUMOH (pakiy HaOII0JaeTcsl MOHMKEHHUE
HEUTpalbHBIX U BO3pacTaHHe aHWOHHBIX (hocommmunos. Takoe mepepacipeneneHue B
conepxxanuu cyodpakuuii mox gerictesuem KBUY DMB mosket mosneds 3a coboit ¢op-
MHPOBaHHE Pa3HOCTH MOTEHIMAIOB MEXIy BHYTPEHHEH M BHEUIHEH NOBEPXHOCTSIMHU
sIIEpHON MeMOpaHbl ¥ MPUBECTH K KOH(OPMAIIMOHHBIM W3MEHEHHSM B MAaTpPHKCE U B
MIPOHUIIAEMOCTH SIEPHON MEMOPaHBI.

HekoTopbie aBTOpHI OTMEYal PE3KOE aKTUBUPOBAHHE CBOOOJHOPAIUKATBbHBIX
peaxIuii B KJIeTKe B Ha4aJbHbIN mepuon crpecca [9,17], a ymenblienne aHnoHHbIX DJI B
cocTaBe sIepHOM MeMOpaHbl KOMIIEHCHUPYET TPAaHCIIOPTHYIO aKTUBHOCTD, MIpasi TAaKHMM
o0OpazoM poits Oydepa.

[o-Bunumomy, nepsuunoe aeiicrBue KBY m3mydenust coctout B 00pa3oBaHHU
HAHOKOJIMYECTB aKTHBHBIX (opM kuciopona (APK), uTo ckaspiBaeTcsi HA W3MEHEHUH
IIPOHUIIAEMOCTH MEMOpPaHBI, U KaK IpeArojaraeTcs HaMH, CBS3aHO CO CBOOOIHOpa-
JVKAJIBHBIMH TIPOLIECCAMH TTEPEKUCHOTO OKHMCIIEHHS JIUMUAOB, B TOM uucie u (Gocdonu-
MTUIOB SIEPHOI MEMOpaHEI.

Bospacranne comepxkanms ADPK B KieTKe MOKET MPUBECTH K OKHCIUTEIEHOMY
CTpeccy U TOBPEXICHUIO KJIIETOYHOTO COJEPKUMOTr0, YTO YacTO MPOHUCXOJHUT B HEOIAro-
MIPUSTHBIX YCIOBUSX, TP JEHCTBUH HA OPTaHU3M CTPECCOB pazHoi mpupoisl [8, 9,17].
Ctpecc conmpoBokIaeTcsl He TOJNIbKO upe3MepHoil reHepanyeid ADK, HO U U3MeHEeHuEM
aKTHBHOCTH (h)epMEHTOB—aHTHOKCUAAHTOB, YTO OBIJIO MMOJYy4E€HO HaMH paHee Ha IpuMe-
pe IIPOPOCTKOB CEMSIH MIIEHUIIB! M Ha KyJIbType JepeBopaspylaronux rpudos [1, 2].

Kak u3BecTHO, nepeKkucHoe OKHUCIEHHE JUMHUJO0B, B TOM YHCIE€ HEHACBIIEHHBIX
XHUPHBIX KUCIIOT, BXOAALINX B COCTaB MOJIEKYJ (pOCcHOMUIII0OB KIIETOK, HTPAeT BAXKHYIO
POJIb TIPH pafMaliOHHBIX ITOBPEXKACHUAX, IPH HHTOKCHKALMIX U JPYTHX MaToJOTHYec-
KHX COCTOSHMSAX OpraHu3ma. B pesyinprare okucieHHs (ochOIMUITNIOB yBEIUIHBACTCS
MIPOHMIIAEMOCTh HATHBHBIX MEMOpPaH A1 HOHOB M APYTHX Mousiekyn. [lo-Bunnmomy, mo-
JydeHHbIE HAMH JaHHbBIE O MOHKEHNN aHHOHHBIX DJI B cocTaBe smepHBIX MEMOpaH Ha
3-it neHb mocie BO3MEHCTBHSI CTPEcCOBOro (hakTopa M SIBISIETCS 3ALIMTHON peakiuen
KJIETKH, IPUBOAAIICH K KOMIICHCATOPHOMY CHIKEHHUIO TAKOTO “BHENPOrpaMMHOI0” yBe-
JIMYEHUS] TIPOHHUILIAEMOCTH MeMOpPaHHBIX CTPYKTYpP KJIETKH, YTO MPOMCXOIUT MO BO3-
nericreuem KBY OMMU Ha xieTku.

Takum 00pa3oM, Kak CBHICTEILCTBYIOT TOJyYEHHbIC HAMH JaHHbIE, IO/ ACHCT-
Buem KBY DMMU npoucxost npoJOHTHpOBaHHbIE META00INYECKUE H3MEHEHUSI B KJIET-
Ke Ha ypoBHE (oChOIHUITUIHOTO COCTaBa SJIEPHOM pacTBOPUMON (hpakuu U MEMOpaHHbI.
OTO MOXET SBISATHCA CIEICTBHEM CBOOOJHOPAIMKAIBLHOTO OKHCICHUS JHUIUAOB H
COOTBETCTBEHHO B3aWMONPEBPAIICHUH (OCHOINIHUIOB, YTO NMPHUBOAUT K H3MEHEHUSIM
@JI cocraBa M KPUBH3HBI SAEPHON MEMOpaHbI, IPUBOSAMIEH B PE3yJIbTaTe K MOAYJISILIN
TPAHCIIOPTHOW aKTHBHOCTH MeMOpanbl. [lomydeHHbIE HaMM JaHHBIE 00 W3MEHEHMSAX
conepxanus HochoIUNUA0B B Pa3HON CTENEHN NOATBEPKIAIOT MPEIIOIOKEHHE O TOM,
YTO O] AelicTBUEM MM-BOJIH DMMU mpoucxoaut nsamenenue coaepkanust OJI snepHoit
MeMOpaHbI, BCIEICTBHE YETO M3MEHSIEeTCS KPUBHU3HA U TPAHCIIOPTHAsI aKTHBHOCTh SAEP-
HOW MEeMOpaHBI, COCTaB COJEPKHUMOTO SJIpa, YTO B CBOIO OYepe/b IMPUBOIUT K H3Me-
HEHHIO KOMIAKTH3allUU COAECP>KUMOTO spa.
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CPABHUTEJIbHBII AHAJIN3 PACIIPOCTPAHEHHOCTH
KOKIININO3A KPOJIMKOB B 'OPHOWU, ITPEJAI'OPHOU 1
PABHUHHOWM 30HAX APMEHUHA

BAPCEI'SIH P.3J., IETPOCSH P.A., HUKOT'OCSH M.A.

HUncmumym 3oonoeuu Hayunozo Llenmpa 300102uu u euoposxonoeuu HAH PA
roza-barseghyan@mail.ru

VccenenoBaHus 10 H3Y4YEHUIO PACHPOCTPAHEHHOCTH KOKLHUIMO3a CPEI KPOJIUKOB MPOBO-
JUJINCh B YAaCTHBIX XO3sHCTBaX rOPHOM, NpearopHol 1 paBHUHHOW 30H Apmenun B 2015-2017
rr. Ce30HHass MHBA3HMPOBAaHHOCTh JKHBOTHBIX B OTHENBHBIX XO3SHCTBAaX KoiieOanack B Ipeernax
16-100%. BunoBoii cocTaB 3iiMepuii B TOPHOM, IPEATOPHON 1 PABHUHHOM 30HaX APMEHUH MOYTH
omuHakoB — E. magna, E. media, E. perforans, E. irresidua, E. coecicola, E. exigua. Bo Bcex 30-
Hax yacTora BcTpedaeMoctd Eimeria irresidua 6suta camoii Beicokoii. OiHaKO, KpOMe BBILICYKa-
3aHHBIX BHJOB, B YaCTHBIX XO35MCTBaX 3MMOM B FOPHOI{, BECHOH B paBHUHHOII 30HaX HaMH BIIEp-
BbIe OblTa OOHapyjKeHa Takoke M ruranrckas gopma — E. Sp. (pasmep oonucra: mmHa — 62,5 MKM,
mupuHa — 31,25 MKM).

Kponuk — koxyuouos — 6u0o8ou cocmas — pacnpocmpanerue

dwgwnubph Ynyghnhngh nwpwdywédnipjwl niuntdUwuhpnienilubpp Yuwnwndbp U Iwjwu-
wnwlh |Gnuwhl, UwhuwiGnuwiht W hwpprwywpwht gnnhutph  Jwulwydnp  inunBuncencuuGpnd
2015-2017 ppE.. Swpptp  wnlwnbunigniuubpnud yeunwlhubph - ubgnuwght - Jupwyywénieintup
nwwnwuyt) £ 16-100% uwhdwlubGnnud: Iwjwuinwuh |GrUwjhl, bwhiwtnUwiht W hwppwdwnpwhu
gnunhubpnid EUGphwih inBuwlwihu Ywaup gpbpt UngyUu £ E. magna, E. media, E. perforans, E. irresidua,
E. coecicola, E. exigua. Aninp gnuinhubpnud wdtUwpwpan hwunhwyJdwl hwdwhiwywunieiniup niubkgt) £
Eimeria irresidua inGuwyp: Uwywjlu, pwgh Jd&pp Wpdwé inbuwyutphg, dunwlp' (Gruwihtu W guplwup®
hwpprwyw)pwjhu gninhutph Jwulwynp wnuwnGunipiniulGpnd wnwehu wugwd JtBn Ynnuhg gpwugyt £
EUGphwyh huyw W' E. sp. (coghuwnh swithpp. Gpywpnipiniup’ 62,5 Uyd, jwiunceiniup’ 31,25 dyu):

Ddwqup — Ynlghnhng — inbuwluyhl Ywqd — tnwpwédwédnipnil

Studies on prevalence of coccidiosis among domestic rabbits were carried out in private
farms of mountain, foothill and plain zones of Armenia during 2015-2017. Seasonal infection rate
of animals in the farms fluctuated from 16 to 100%. Species composition of Eimeria from
mountain, foothill and plain zones are nearly the same — E. magna, E. media, E. perforans,
E. irresidua, E. coecicola, E. exigua. At all zones the highest frequency of occurrence was
registered for Eimeria irresidua. At the same time, besides above mentioned species, the giant
form of E. sp. (oocyst size: length 62,5 mkm, width — 31,25 mkm) has been registered for the first
time in mountain zone in winter and in plain zone in spring.

Domestic rabbit — coccidiosis — species composition — prevalence

Koknunno3 — onHo m3 Hambosiee pacrpoCTpaHEHHBIX 3a00JeBaHUH KPOJIMKOB.
Bo30ynurenem MHBa3HMOHHOTO 3a00JICBaHUS SIBIIAIOTCS OHOKICTOUHBIEC TTAPA3UTHI, IPH-
YUHSIOIIHE OOJNBIION SKOHOMHYECKHH yiep6O KpoimkoBoactBy [5, 16]. Kpomuusumu
KOKIMIUSIMH 3apaKaroTCsl TOJIBKO KPOJIUKH. 3apakKeHHe MPOUCXOAUT TOJBKO Yepes3 -
IIEeBapPUTEIBHBII TPAKT, KOT/AA KPOJIUKH 3arIaThIBAlOT OOLHUCTHI (per 0s).

61


mailto:roza-barseghyan@mail.ru

CPABHUTEJIbHBIN AHAJIN3 PACTIPOCTPAHEHHOCTH KOKIIMJIMO3A KPOJIMKOB B TOPHOM, ITPEATOPHOM M PABHUHHOW. ..

HccnenoBanus mokas3aiy, 4TO ITOYTH BCE KPOJHMKH 3apa’KeHbl KOKIUAMAMH U
BBIJICNISIOT OOLMCTEL. DTO OOYCIIOBICHO TEM, YTO KpOJbYaTa C IMEPBOTO K€ JHS POXK-
JICHUSI TIOCTOSIHHO 3arflaThIBalOT OOUMCTHI KOKIUAWH, BHaYaJle P COCAHHUHM MOJIOKA C
3arpsI3HEHHBIX COCKOB MaTepH, a 3aTeM ¢ KOpMOM H Bojoi [5, 16]. Heobxomiumo nmeTh
BBUAY, 4YTO (DaKTOp 3apaKEHHOCTH KPOJMKOB KOKIMAMSAMH HE paBHO3HAYCH
3a00JIEBAaHHIO €r0 KOKIUIMO30M B IOHMMAaHUM OOJE3HM KaK COCTOSHHSA OpraHu3Ma,
XapaKkTepu3yolieecsl HapylIIeHHeM TeX WM WHBIX ero (YHKIMH W ONpeAe’eHHBIMU
KIMHUYECKUMHU MPOsABICHUAMHU. KOKINIMo3 mposBiseTcs TONBKO B TOM cilydae, Koraa
KOJIMYECTBO Ppa3pylIEHHBIX KOKIUIUSIMU KJIETOK, a TaKkkKe BBIACIIEMblE 3TUMHU
Iapa3uTaMHy SIIOBUTHIE BEIIECTBA MPEBBINIAIOT PEreHepaTUBHBIE CIIOCOOHOCTH KJIETOK U
BO3MOXHOCTH 3alIUTHBIX QYHKIUIA opranu3ma [5].

[lo maHHBIM psAla aBTOPOB KUIIEYHBIH KOKIMIHO3 MOKHO Pa3AeiNuTh Ha YETHIPE
TPYIIIBI IO KIMHUYECKUM ITapameTpam (TtoTepst Beca, Juapes, CMEPTHOCTb): HelaToTreH-
HBIE, cllerka narorenubie: E. exigua, E. irresidua, E. matsubayashi, E. perforans, E. piri-
formis; ymepenno narorennsie: E. coecicola, E. media; ouenp narorennsie: E. Flaven-
scens, E. intestinalis, E. magna; u meussectHoii maronoruu: E. nagpurensis, E. Orycto-
lagi, E. roobroucki, E. vejdovskyi [14].

B Apmenun B 1997 r. UyGapssHOM U JpyTUMH aBTOpaMH ObLIa H3y4eHA MHBA3H-
POBAHHOCTH KPOJIMKOB KOKIIHIHSMH B YCIOBHSX MPEArOpHON 30HBI Apmenun [11]. B
1998 r. C.O. MoBcecsSsHOM W COaBTOpaMH OBbLIM H3yYeHBI THCTOMOP(OJIOTHYECKUE
N3MEHEHHS HEKOTOPBIX BHYTPEHHBIX OPTaHOB y KPOJIMKOB MIPU CIIOHTAHHOM KOKIIU/INO03€
[8]. B 1999-2001 rr. O.3. Haraustnom u JL.I'. ['puropsiHoM ObLT H3y4eH BUAOBOH COCTaB
U 3apaXEHHOCTh KPOJMKOB KOKLIUIHO30M B IBYX xo3siictBax Apmenun [9]. B 2015-
2016r. HamMu u3ydanach WHBA3HMPOBAHHOCTh KPOJIMKOB KOKIUAMSAMHM, a TaKKe HX
BUJI0BOM coctaB B JlopuiickoM, ['erapkyHUKCKOM Map3ax M B YacCTHBIX XO3SHCTBax T.
EpesaH [1, 3, 4].

Lenpto naHHON PabOTHI ABISLIOCH MPOBEICHNE CPABHUTEIBHOTO aHAIN3a BHJIOBO-
ro cOCTaBa KOKIUAWN B TOPHOM, IPEATOPHON M pABHUHHOM 30HaX ApMEHUH.

Mamepuan u memoouka. OOBEKTOM H3y4YEHHMS CIYKUIM KPOJIMKH Pa3HOH moponsl. Pa-
6ota BeimosHeHa B epuox ¢ 2015 r mo 2017 r. HccnenoBaHus pacnpoCTpaHEHHOCTH KOKLIMAWUH
cpeay KpOJIMKOB MPOBOAMINCEH B YACTHBIX X035icTBaX ropHOH (I'erapKkyHUKCKHIA Map3), pearop-
Hoii (Jlopuiickuit Map3) u paBHHHHO¥ (T. EpeBan n ApmaBupckuii Map3) 30HaX Apmennu (puc.l).
I'erapkyHukckuii Map3 pacrnosoxeH Ha BeicoTe 1900 M Han yp. Mmops, Jlopuiickuit map3 — 1500, 1.
Epesan u Apmasupckuit Map3 — 1000 M Hax yp. Mops.

s,
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Puc. 1. Kapra Apmennn
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Bruto nccnenoBano 826 TOOB KPOJIMKOB pa3HOToO Bo3pacTa: B ropHoi (I'erapkyHukckuit
Map3) 281 ronos, npearoproit (Jlopuiickuit map3) 160 ronos n paBauHHOI (EpeBan n ApmaBup-
ckuit Map3) 30Hax Apmenuu 385 ronos. J[yis BBIABICHUS HHTCHCUBHOCTH KOKIUIHO3HON HHBA3UH
UCTIOJIb30BaH obImenpuHTEi Meton DromiebopHa. ITOT MeToA MO3BONIsieT Oojee TOYHO JHar-
HOCTHPOBAaTh 3a00JIeBaHHE M BBIIBUTH 3(P(HEKTHBHOCTH MeAUKaMEHTOB. OINpee/ieHHYI0 HaBECKy
(exanuii — ST TIIATETBHO PAcTUPAIU C HACBHIIICHHBIM PacTBOPOM IOBapeHHOU conu (B 1i ku-
msiueHor Bozbl pactBopsiid 350-400 T conm), orcranBany He MeHee 30 MUH, IOCIIE YEero HCCIIe0-
BaJI METOJIOM II0J[CUEeTa OOLUCT B KaMepe ['opseBa: 1 M B3BeCH, cofepsKaliuii OOIUCTHI, TOMe-
mamu B kamepy T'opsiesa. [lockombky o6beM kamepst cocTaBiser 0.9 M°, KOMHUECTBO MOCYHTAH-
HbIX oonucT ymMHoXkanu Ha 1111. [TogcunTanHoe YUCIIO OOLUCT ASTWIN Ha 5. DTO COOTBETCTBOBA-
JI0 YHCITy mapa3uToB B 1T ¢examuit [2]. s pasauams OTAeIbHBIX BUIOB KOKIUIWH YYUTHIBAIN
pazmep, GopMy, IBET OOLMCT U KoJIryecTBO MUKkpommiei [19, 20].

WutencusHocTs uHBasuu (M) — MUHUMaNbHOE M MaKCHMalIbHOE YUCIIO Tapa3UTOB Y OJl-
HOTO 3apa)KeHHOTO KPOJIMKA. DKCTEHCUBHOCTh MHBa3uM (D) — 4nciio 3apaKeHHBIX KPOJIUKOB K
00IIeMy YHCITy UCCIEA0BAHHBIX KHUBOTHBIX B IPOIICHTAX.

3HaueHHE TTOKa3aTelsl JOCTOBEPHOCTH PA3Nuuui (1) CPaBHUBAEMBIX CPEIHHX 3HAUCHHUIT
MHTEHCHUBHOCTH MHBA3HMHU BBIYHCISIIN 10 (hOopMyIIe

7, - 77

‘tq}:

I R 5

((ny —1) X af + (n,— 1) X &f Tt
‘\ll ny+mn, —2 ny X1,
JUISL 3£ U YKCIIa cTeneHel cBobo bl k=n;+ny-2 [6].

JloCTOBEpHOCTh Pa3NMYMi IOMYYEHHBIX PEe3yNbTaTOB OLEHHWBAIH 110 TAOIHIE CTAHIApT-
HBIX 3HaueHUi kputepus t-CterofeHTa (ty) Wit yposHs 3Haunmoctu p=0,05 [7, 10]. Bapuarmos-
HO-CTaTHUCTHYecKas 00paboTKa MPOBOAMIIACE IO OOIIETIPHHATEIM METOIMKAM C HCIIOIb30BaHHEM
xommnbrotepHoit nporpamMbel STATISTICA 8.

Pesynomamul u o6cyicoenue. AHaNN3 TONYYSHHBIX JaHHBIX IOKa3all, 4yTO KPO-
JIMKH OBUTH 3apa)KCHBI 3MEPHUSIMU Pa3HOW CTEIIEHU HHTEHCHBHOCTH.

Bo Bcex 00cneoBaHHBIX XO3sIHCTBAX OTMEYAETCS HHBAa3UPOBAHHOCTh )KUBOTHBIX
kokuuausaMu. U3 obcnenoBanubix 826 kponukos 706 O0butn 3apaxkensl. Ce30HHAsS 3apa-
YKEHHOCTb )KUBOTHBIX B OT/ICJIbHBIX XO3SIHCTBAaX ObLIa OTHOCUTENIHLHO BBICOKOH M KoJieOa-
nach B npenenax 16-100%. AHanu3 U3MEHUUBOCTH 3KCTEHCUBHOCTH MHBA3UU KPOJIUKOB
MIPOBEJICH Ha OCHOBAaHWW CPAaBHEHHUS JAHHBIX TOPHOW, NMPEATOPHOW M PaBHUHHOW 30H
ApMeHNH B pa3Hble CE30HBI rofIa.

CpaBHUTENBHBIN aHAIN3 JTAHHBIX MOKa3al, YTO B Pa3HBIE CE30HBI rojia 3KCTECH-
CHUBHOCTh MHBA3WH KPOJMKOB B TOPHOH, NMPEArOpHON M paBHUHHOW 30HAX M3MEHsUIach

(puc. 2).
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Puc. 2. DKCTECHCUBHOCTh MHBAa3UH KPOJHMKOB B TOPHOIL, IPEATOPHON ¥ PABHUHHOM 30HAX
ApMeHHNH B pa3HbIC CE€30HA roja
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Tak, B TOpHOW 30HE B BECEHHE-OCEHHUU MEPHUOJ SKCTEHCUBHOCTh MHBA3UU KpO-
JTUKOB yBeimumBaiach ¢ 81% mo 96 %, a B 3uMHUIT — yMeHbIIanach 10 78 %. J1o s[Bie-
HHUE 00YCIIOBIICHO, TI0 JTaHHBIM HEKOTOPBIX aBTOPOB, TEM, YTO KHIIEYHBIH KOKIUANO3 B
OCHOBHOM TOpaXaeT KpoJbyaT oT 6 Hemens a0 5 mec [14]. Msmenenne GHOPHU3NKO —
XMMHYECKON Cpenpl KHIIEYHWKAa C BO3PAacTOM KpOJHMKa IIOATBEpXKIAaeTcs paboTon
l'onyukoBa, yCTaHOBHBIIETO, YTO Yy KpoibyaT 1-2-MeCSYHEro BO3pacTa B KUIICYHUKE
JOMHHHUPYET Iesnoueoopasytomas ¢Gopa, CrocoOCTBYIOIIAs Pa3BUTHIO KOKIUIHM, a Yy
B3POCIBIX KPOIHKOB — KUCIOTOOOpasyolasi, moaasistomas ux pasputue [12]. Haubo-
Jiee BOCTIPUMMYHUB MOJIOAHSK 10 3-4-MecsuHero Bo3pacTta. B ropHoii 30He momns oOcie-
JIOBAaHHBIX KPOJIMKOB B BO3pacTe 6 MeC. U cTapllie C BECHBI 10 OCEHb YMEHBIIAIACh, a 3H-
MOH — yBeNTMUUBAJIach, a 3HAYCHNE SKCTEHCUBHOCTH MHBA3UH YMEHBIIAIOCH C BECHBI JI0
3UMBHI (Tabm. 1, 2).

Ta6auna 1. Bo3pacTHoii cocTaB 00cIe10BaHHBIX KPOJIMKOB B TOPHOH, IPEATrOpHOI
Y paBHUHHOH 30HaX APMEHHUH B pa3HbIe ce30Ha rona, %

T'opnas
Bozpact Becna Jleto Ocenb 3uma
o 3 mec. 59,72 70,46 42,86 52,27
3-6 mec. 16,67 11,36 41,43 18,18
6 Mec. U BBILLIE 23,61 18,18 15,71 29,55
IIpearopnas
o 3 mec. 55,17 56,16 20,00 25,00
3-6 mec. 3,45 15,55 52,50 20,00
6 M€C. U BBILLIE 41,38 28,29 27,50 55,00
PapHuHHas
o 3 mec. 74,21 64,00 85,25 84,51
3-6 mec. 2,63 16,00 0,00 0,00
6 Mec. U BBIIIE 23,16 20,00 14,75 15,49

YV KpojpuaT 3KCTEHCHBHOCTh MHBA3WM YBEIHUYMBACTCA, @ Y B3POCIBIX KPOJIHUKOB
cHmwkaeTcs. Hanbornee BrICOKas 3KCTEHCUBHOCTh MHBa3UH OTMEYAETCsI B TOPHOM 30HE y
KpOJIbYaT A0 3-MecsyHOro Bo3pacta (B cpeaneM 96 %), HECKOJIbKO MeHbInas y 3-6-
MECSIYHBIX KPOJIMKOB (B cpenHeM 84 %) M CpaBHHUTENIBHO HHU3Kas Y B3POCIBIX KPOJIMKOB
6-MecsuHOTO BO3pacTa U BhIe (B cpeaneM 72 %) (tadum. 2).

B mpenropHoii 30He ¢ BECHBI JI0 JeTa SKCTEHCUBHOCTh MHBA3WH KPOJHMKOB BO3-
pacrana ¢ 90 o 100 %, ¢ nera mo oceHb — yMeHbIIaNach 10 95 %, a 3uMoii cHOBa yBe-
mmamnack 10 100 %. (puc. 2). HecMoTpst Ha TO YTO Y KPOJIMKOB 3apa)KEHHOCTh 3UMOM
COXPaHMIIACh Ha BBICOKOM YPOBHE, OIHAKO MHTEHCHBHOCTD 3apa)KCHUs CHIDKaIach (puc.
3). Hanboiee BbIcOKasi 9KCTEHCUBHOCTD MHBA3HU OTMeYaeTcs B IPEATOPHOH 30HE y Kpo-
JMKOB 10 6-MecsaHOro Bo3pacta (100 %), HECKONIBKO MEHbIIAs Y B3POCIBIX KPOJIHUKOB
BBIIIIE 6-MecsTUHOTO Bo3pacTa (B cpeaneM 89 %) (tadm. 2).

B paBHUHHOM 30HE B YaCTHBIX XO3SAHCTBaX C BECHBI 110 OCEHb YKCTEHCUBHOCTH
HMHBA3HMH CHIKAETCS, a OCEHbIO MoBkImeTcs 10 100 % (puc. 2). ITo-BuauMomy, 3T0 ObLIO
00yCIIOBIICHO U3MEHEHHSIMH HE TOJIBLKO TEMITEPAaTyPHOTO peXuMa XO03sHCTBa, HO U TIpH-
MEHEHHEM INPOTUBOKOKIMINO3HBIX NpenaparaoB. [IpoaomkUTenbHOCTh CIIOPOTOHUH Y
Pa3HbIX BUJIOB KOKIM/HIT HEOMHAKOBA: IpH TeMreparype Huke 0° ciopymsius He mpo-
MCXOIHT, pH -15° 4acTh MX MOruGaet, momepeMeHHbIE 3aMOPaKHBAHS H OTTAMBAHIS Iy-
OUTENBHO NEHUCTBYIOT Ha HUX [5].
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Ta6auma 2. DKCTEHCUBHOCTh MHBA3UK 00CIIEI0BaHHBIX KPOJIHKOB Pa3HbIX BO3PACTOB B TOPHOM,
NPEAropHOH M paBHUHHOI 30HaX APMEHHH B pa3HbIe ce30Ha roza, %

TI'opnasn
Bozpact Becna Jleto Ocennb 3uma
Jo 3 mec. 83.72 100.00 100.00 100.00
3-6 mec. 75.00 80.00 100.00 81.25
6 Mec. ¥ BBIIIIE 78.95 75.00 72.73 61.54
IIpearopuas
Jo 3 mec. 100.00 100.00 100.00 100.00
3-6 mec. 100.00 100.00 100.00 100.00
6 Mec. 1 BBIIIIE 75.00 100.00 81.82 100.00
PaBuuHHasn
o 3 mec. 74.47 0.00 100.00 100.00
3-6 mec. 100.00 100.00 0.00 0.00
6 Mec. 1 BBIIIE 72.73 0.00 100.00 100.00

MHTEeHCHBHOCTD MHBA3UHU KPOJIMKOB SIMEPUSAMH 3aBUCHT OT Ce€30HA roja. B 3um-
HUI Tepuo] KPOIMKH Pa3HOBO3PACHBIX TPYIII BBIIENAIOT BO BHEIIHIOIO Cpely MEHBIIIee
KOJIMYECTBO OOLIUCT, YeM B APYIrHe Mepuo sl roaa. Ik MHBa3UU NPUXOAUTCS Ha JIETHUH
nepuoz (puc. 3).

[IpoBeneHHBIN CpaBHUTENBHBINA aHAJIN3 TaHHBIX MHTEHCUBHOCTH MHBA3UU KPOJIU-
KOB B T'OPHOH, NMPEIrOpHOM U paBHUHHOM 30HaX ApMEHMHU TOKa3aj, YTO B NPEArOpHOU
30HE M0Ka3aTeslb HHTCHCUBHOCTH MHBa3uK ObUT cpenunii. KonmyaectBo oonuct B 1 1 de-
KaJuii Koebanock B pasHble ce30HbI roga ot 20000 no 41000 (puc. 3).

fopHaa sssee- MNpegropHan = « =PasHUHHanA

350000

300000

250000

CunpHad

200000

150000

100000

1nrencHEHOCTE MHE a3101
HrpasupoBarHoCTE

50000

Puc. 3. IHTeHCUBHOCTH HHBa3HHU KPOJIIMKOB B TOPHOM, IPEATOPHOI U paBHIUHHOM 30HaX
ApMeHHHU B pa3HbIC C€30Ha roja

Kokuuanos nposiBIsSETCs TOJIBKO B TOM CITydae, KOTria KOJHUYECTBO Pa3pyIIaeMbIx
KOKIMAWAMMU KJICTOK, a TaK¥XKEC o6pa3yroumxc5{ B OpFaHI/ISMe Kponmca SAOOBUTHIX BCIICCTB
MPEBBIIIACT €r0 PEreHePaTHBHBIC CIOCOOHOCTH W BO3MOXKHOCTH 3AIIUTHBIX (DYHKIIHI.
KonudectBo pa3pynaeMbIX KOKIUAUSIMHA KICTOK 3aBUCHT OT HHTCHCHBHOCTH 3apasKCHUSI
Y 3aIIUTHBIX (YHKIUI OopraHu3Ma. BBISBICHO, YTO KIMHUYECKOE MPOSBICHUC KOKITU-
JIM03a UMeeT MecTo Mpu 3apaxkeHun He MeHee yeMm 100000 cropyaupoBaBIIUX OOLMCT
KoKuuauii [5].

B ropHoii 30H¢ WHTEHCHMBHOCTh MHBa3WU BECHOH OblTa HaWOOJEe CHIIBHOM, Jie-
TOM II0Ka3aTelh MHTCHCUBHOCTH CHIDKAJICS, OCEHBIO — IOBBIIIAJCS, a 3UMOH — CHOBa
CHIDKAJICSI. DTO TAK)KE CBS3aHO C BO3PACTOM 00CIIEIOBAHHBIX KPOJIHKOB.
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CpaBHUTENBHBIA aHAIM3 MHTCHCUBHOCTH MHBAa3MH IIOKa3all, YTO B PaBHUHHOM
30HE C BECHBI I10 JIETO JOCTOBEPHO yBENNYMIACH HHTCHCHBHOCTh MHBA3HU KPOJHMKOB. B
TOPHOI U MPEATrOpHOIl 30HaX HHU B OJJHOM M3 PACCMOTPEHHBIX OTPE3KOB BPEMEHH J0CTO-
BEPHBIX U3MEHEHUH He ObUT0 0OHapykeHo (Tadum. 3).

Ta6muna 3. CpaBHUTENbHAS XapaKTEPUCTHKA HHTEHCUBHOCTH NWHBa3UH KPOJIHKOB B TOPHOH,
MpEeropHOi M paBHUHHOW 30HaX ApMEHHH B pa3HbIe ce30Ha roja (a, 0)
a

Becna Jleto Ocenb 3uma
30HBI P=0,05 P=0,05 P=0,05 P=0,05
tst tm tst tm tst tm tst tw
I'opHasi/mpenropHast 2.06 0.02 2.08 0.83 2.03 197 | 206 | 1.10
I'opHas/paBHUHHAsI 2.03 1.73 2.06 1.53 202 | 194 | 2.03 | 1.58
[penropuas/paBaunaHas | 2.03 1.77 211 1.18 2.05 030 | 2.07 | 1.86
0
l'opHas [Ipenropuas PaBHuHHas
Ce30HbI p=0,05 p=0,05 p=0,05
tst t(p tst t(p tst tcp
Becna/nero 2.04 1.10 211 0.59 2.03 2.23
Jleto/ocenp 2.03 1.39 2.07 0.67 2.04 1.02
OceHb/3uMa 2.03 1.93 2.69 0.84 2.05 1.59
3uma/BecHa 2.04 0.23 2.10 0.72 2.02 0.86

BunoBoii cocras sitmepuil B TOPHOH, MPEATOPHON U paBHUHHOW 30HaX ApMEHUU
noutu onuHakoB — E. magna, E. media, E. perforans, E. irresidua, E. coecicola, E. exi-
gua. Bo Bcex 3omax wactoTta BcTpewaemocTr Eimeria irresidua Geuta camoii BBICOKOIA.
OpnHako, KpoMe BBIMICYKAa3aHHBIX BUIOB, 3MIMOI B TOPHON M BECHOM B YAaCTHBIX XO3SHCT-
Bax pPaBHWHHOHN 30HBI OblIa OOHapy’KeHa TaKKe THraHTcKas ¢opma (pa3Mep OOLHCTa:
JutiHA — 62,5 MKM, mupuHa — 31,25 Mxm) (Tabi. 4).

[Matorennocts E. magna MoxHO OOBSICHUTH TeM, YTO HAa CTAJAUU Pa3BUTHs
OOIMCTBHI MUTPUPYIOT U3 MOBEPXHOCTHOTO SIHTENUs B OoJiee TyOOKHE CJIOH, YTO HpH-
BOJUT K (DYHKI[MOHAIBHOMY PacCTPOMCTBY KHMILIEYHHKA. DKCIIEPUMEHTHI ITOKa3aJH, YTO
300000 ooIiCT BBI3BIBACT JIETANbHBIN HCXOA Y Kponukos [19, 20].

Panpire E. media cuntanack (akynbTaTHBHBIM BO30yIUTENeM. DKCIEPUMEHTHI
nokasaid, 4ro J103a 50000 0OIMCT BBI3BIBAET TSHKEIYIO, YaCTO CMEPTENIbHYIO O0JIE3Hb Y
MOJIOJBIX BOCHIPHUMYHBBIX KposukoB [19, 20]. Beuto Takke ycTaHOBIEHO, YTO Mapasu-
THI BBI3BIBAIOT CEPHE3HBI PHTEPHUT, B XOAE KOTOPOTO pa3pyLIAIOTCS SMUTEIHAbHbIC
KJIETKHM. DTO COCTOSTHHE CBSI3aHO ¢ TeMopparndeckoi nquapeeii [19, 20].

E. perforans cunraercst oTHOCHTETBHO GE3BpEIHBIM BHAOM KOKIuauii [19, 20].

B 1emoM OTpeskH KWIIEYHWKa, OXBadeHHBIC MapasutoMm E. irresidua, rumep-
A3MUYHbI, KHIIEYHAsi CTEHKA YTOJIIIEHa, a MHOT/IA SKCTpaBa3alyus KamwuUsIpHOH KpOBU
OKpaIlInBaeT COACPKUMOE KUIIICYHNKA B KpacHbIi mBeT [19, 20].

E. exigua siBisieTcst 0IHO# U3 MEHEE YacTO BCTPEYACMBIX KOKIIUIHNA KPOJIUKOB. O
€ro YHJOT€HHOM Pa3BUTHH ¥ MATOTCHHOCTH HET JIaHHBIX.

E. coecicola sBrstercst BecbMa matoreHHbM BugioM. 110 nauusiM Pellerdy, 50000-
100000 oonuCT BBI3BIBAIOT JICTABHBIN MCXOJ Y OOJBITUHCTBA KPOJMKOB Yepe3 JECSTh
JHeH nocie 3apaxenus [19, 20].

OCHOBHBIM (haKTOPOM, BIIHSIONINM Ha HHTCHCHBHOCTD 3apayKeHUs] KPOJIMKOB KOK-
LUIUSIMH, SBIISTFOTCS YCIIOBHSI X YXO/a M COAEPKaHUs: TP COOIFIOICHUN YHCTOTHI 3apa-
KEHHOCTh HAMHOTO CHIKACTCSL.
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Ta6uuna 4. Bunosoii coctas 3liMepHii ¥ 4acTOTa UX BCTPEYaEMOCTH B TOPHOI, IpeArOpHON
1 paBHHHHOH 30HaX ApMEHUH B paszHble ce30HbI 2015-2017 rr.

T'opuas

Buj siimepun Becna Jlero Ocennb 3uma
Eimeria magna 0,38 0,00 2,67 0,77
E. media 1,71 7,55 28,18 5,93
E. perforans 6,10 1,80 2,98 13,66
E. irresidua 91,81 88,13 65,90 78,09
E. coecicola 0,00 1,62 0,00 0,26
E. exigua 0,00 0,90 0,27 0,26
I'mranTHas gopma - E. sp. 0,00 0,00 0,00 1,03

Ilpearopuas
E. magna 0,00 0,00 1,20 4,76
E. media 10,93 7,81 4,19 0,95
E. perforans 3,28 3,13 31,74 3,81
E. irresidua 85,79 78,12 40,12 88,58
E. coecicola 0,00 3,13 22,75 1,90
E. exigua 0,00 7,81 0,00 0,00
PaBuunnasi

E. magna 5,13 0,00 15,47 9,69
E. media 9,24 3,12 0,00 9,31
E. perforans 3,21 4,17 6,08 27,35
E. irresidua 82,03 92,71 78,45 53,65
E. coecicola 0,13 0,00 0,00 0,00
E. exigua 0,13 0,00 0,00 0,00
T'urantckas popma - E. sp. 0,13 0,00 0,00 0,00

Takum 06pa3oM, Ha OCHOBaHHH OOCKOIIMYECKUX MCCIIEIOBaHMI SiiMepro3 Kposu-
KOB B ApMEHHU HMEET MMOBCEMECTHOE pacnpocTpaHeHne. Hamu ycraHoBneHO 7 BHIOB
kokimauii poga Eimeria: E. magna, E. media, E. perforans, E. irresidua, E. coecicola,
E. exigua u E. sp. (rurantHas ¢popma). IHTEHCHBHOCTh MHBA3HH KPOJIHKOB dHMEPHUSIMU
3aBUCHT OT CE€30Ha ToJ1a. B 3MMHMI meprnoJ1 KpOJIMKH PasHOBO3PACHBIX TPYII BBIACISIOT
BO BHEIITHIOIO CPEy MEHbIIee KOJMYECTBO OOIMCT, YeM B IPyTHE Ce30HbI rojaa. [Ink nn-
Ba3WH MPUXOIWTCS Ha JIETHUH mepuof. B ropHOi 30He Hanboee BBICOKAsT IKCTEHCHUB-
HOCTh MHBAa3UM OTMEYACTCS y KPOIb4aT A0 3-MecsSdHOro Bo3pacra (B cpemHeM 96 %),
HECKOJIBKO MeHbIIasg y 3-6-MecsuHbIX KpONMKOB (B cpemHeM 84 %) M CpaBHHUTEIBHO
HHU3Kas y B3POCIBIX KPOJIMKOB 6 MecsieB U Boiie (B cpenneM 72 %). B mpenropHoii 30-
HC HaI/I6OHee BBICOKAsA OKCTCHCUBHOCTb MHBA3WUH OTMEYACTCA Y KPOJIMKOB 10 6-MecsTyHO-
ro Bo3pacta (100 %), HECKOJBKO MEHbIIAs y KPOJHMKOB 6 Mec. W BhImIe (B CpelHEM
89 %). B paBHHHHOI 30HE B YaCTHBIX XO3SIMCTBaX BpeMs OT BPEMEHHU HCIOIb3YIOTCA
MIPOTUBOKOKIIMIMO3HbIE MPENaparsl, B CBSI3M C YeM SKCTEHCHBHOCTb WHBAa3WW HU3Kas,
YTO CBS3aHO C HWCIIOJb30BaHHEM IPOTHBOKOKIMAMO3HBIX ITIPENapaToB B YAaCTHBIX XO-
3siicTBax (1. Epesan).
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KAYECTBEHHBIE XAPAKTEPUCTUKHU ®PUTOIJIAHKTOHHBIX
COOBHIECTB INEJATI'MAJIBHBIX U TPUBPEKHBIX 30H O3EPA
CEBAH
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Bbiu mpoBeseHsI pabOTHI MO HCCIIEIOBAHUIO KAaUECTBEHHOH CTPYKTYpPhI (PUTOMIAHKTOH-
HBIX COOOIIECTB I'TyOOKOBOAHBIX CTaHIMH M IMPUOPEKHBIX paioHOB 03epa CeBaH C IIETBIO BEHISB-
JICHUSI X BUJIOBOH OOIHOCTH M BO3MOXKHOTO B3aHMOBIUSHUS Ha (OPMHPOBAHHE Ka4ECTBEHHOTO
COCTaBa.

O3sepo Cesan — (hpumoniankmon — KaueCmeeH blll COCMas — 6U008dsi OOUIHOCMb

NruntdUwuhpniejnilubn BU tnwpdt] Ubwlw 16h lunpgnu yuwjwuubph W whwdbpa 2pswl-
uGph  $hunnuywuynnuwiht  hwdwybgnienilltnh npuwywywl  Ywnenigwéeh ninnnipjudp’ wn
hwdwytgniejntutph nbuwywjht bdwuniejwl W npuywywu Yuaguh dlwynpdwu ypw huwpwynp
thnfuwgnbgniejwu ytnhwudwu Lwwwnwyny:

Uliwliw 1hd — $hunnuyjwillyuinnl — npwlwlwl Yuwqd — inGuwluyhl UdwlnipynLl

Investigations on qualitative structure of the phytoplankton communities of the pelagic and
coastal areas of Lake Sevan have been carried out aimed at revealing species resemblance and
possible mutual influence on the formation of the qualitative composition.

Lake Sevan — phytoplankton — qualitative composition — species resemblance

Ozepo CeBan — kpymHelmmii BogoeM KaBkasza, pacmonoXeHHBIH Ha BBICOTE
1916 M Hag yp. Mops (B €CTECTBEHHOM CBOEM PEXHMME) B TOPHO-JIECHOM pailoHe ¢ yme-
PEHHO-XOJI0AHBIM KUMaToM. OHO COCTOUT U3 JIByX 4acTeil: bonbmioro u Manoro Cesa-
Ha, pa3INYaIoNINXCs 110 BpeMEHN 00pa3oBaHus, TIPOUCXOXKIEHNIO 1 MopdomeTpun [10,
21]. I'py0Ooe aHTpONOreHHOE BO3JCHCTBHE HA 3Ty YHHUKAJIBHYIO THIPOIKOCHCTEMY HpH-
BEJIO K 3HAYUTENILHBIM M3MEHEHUSIM €€ THIPOXUMHYECKNX, THAPOPHU3HIECKHX U, B pe-
3yJIbTaTe, THIPOOHOIOTHUECKHUX TTapaMETPOB U CIIPOBOLIMPOBAIIO MPOIECCHI IBTPOpHUKa-
uu o3epa [5, 10].

B pesynprare npeanpuHATHIX ¢ 2002 T. MEpONIPHUATHI O MOBHIMICHUIO YPOBHS BO-
apl 03. CeBaH M BOCCTAaHOBJICHMIO €I0 E€CTECTBEHHOTO DPEXHMa O0Opa30BaJMCh JIETKO
MpOrpeBaeMble TEPPUTOPUH C HEMOJIHOCTHIO OUHUIIIEHHON PACTUTEIbHOCTBIO Y BBICOKUM
coJiep)kaHreM OHMOTEeHHBIX BelecTB [5, 7, 8] KOTophIe B CBOIO OUepe/ib MOTYT HOBJIHATH Ha
KauyeCTBEHHbIC XapaKTEPUCTHKU (PUTOIIAHKTOHHOTO COO0IIIECTBA ITyOOKOBOIHBIX Y4acT-
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KoB 03epa. C 3TOH TOUKH 3pEHHsI OUCHb aKTyaJbHO BBIIBUTH 9KOJOIMYECKOE COCTOSHHE
(PUTOIITAHKTOHHBIX COOOINECTB 3aTOIUIEHHHBIX YYacTKOB NPUOPEXHOH 4acTH, a Takxke
MIPUIIETalonX K HUM OMOTOIIOB M CPAaBHUTH C KapTHHOW ITyOOKOBOJHBIX PaliOHOB 03e-
pa. B mone3y 3TOro roBOpUT Takxke TOT (GaKT, YTO MPU HCCICIOBAHUH (PHUTOIIIAHKTOHHO-
ro coolIecTBa 03epa B MEPHO. MTOBBIICHHS YPOBHS €r0 BOJBI IEPUOANYSCKU HAOII0Ia-
eTCsl BKIIIOUCHHUE TPECTABUTENEH COOOIIECTB HOBOOOPAa30BAHHEIX 3aTOIUICHHBIX Y4acT-
KOB, repu(uToHA U pek OacceliHa o3epa B Melarndeckoe coo0mecTBo Bogopoceii [13,
14, 22, 23].

Mamepuan u memoouxa. Anbronorudeckuii Mmatepuan cooupanu B 2015-2016 rr. Ha rty-
6okoBoaHbIX cTraHiusix Ne 4 B Manom CeBane (MC) u Ne 22, 24 B Bonbsiom Cesane (bC), oT6ou-
pas Boay ¢ 4-X TOpH30HTOB: MOBepXHOCTH, 10 M, 20 M (30 M a1 MC) 1 NpUAOHHBIN CIIOH, a Tak-
e U3 IyHKTOB HAOMIOACHHS NMPHOPEKHBIX (JUTOPAIbHBIX, CyOIUTOPAIbHBIX U MPHJIETAIOINX K
HUM TIearnalbHbIX) paiioHoB: ['aBaparer, AiipaBank, Hopamen, Monenans (Paiion /) u T.1. MC
u Aptanu, [{anarax, [Tambak, Aperysu u t.4. BC (puc. 1).

Puc. 1. Kapra nynkroB HaOmronmenus o3. CeBan 3a 2010-2014 rr. (puc. K.xeHTepemksH c
HekoTopoil Hameit penakiuei) N4 — riyOokoBonmHast crauuoHapHast craHuuss MC; N22 u
N24 ray6okoBonHble cranuoHapHele craHuuu bC 1. Apranum, 2. Ilamarax (baGamxan),
3. Ilambak, 4. Aperynu, 5. ['mum, 6. Apna, 7. LloBunap, 8. 3omakap, 9. Maprynu, 10. 14-as
touka, 11. C. Kapmup, 12. Hoparyc, 13. 'aBaparer, 14. AiipaBank, 15. Hopamen, 16. Mozxenaux
(Paiion [), 17. Jluamen, 18. Ilamaka6epn, 19. Lloartox, 20. ApeBuk, 21. 6-as Touka, 22. llopxka

C6op, KOHCEpBHPOBaHIE U 00pabOTKa BOZOPOCIICH MPOBOAMINCE IO CTAHAAPTHOH METO-
JIMKe, IPUHATOH B TuApodHonoruu [16, 17].

Jlnst BBISICHEHUS BUIOBOI NIPHHAUISKHOCTH BOAOPOCIIEH NCIIOIb30BAINCH Pa3IMIHbIE OIl-
penenutenu [6, 15, 19, 25]. Bbut npoBeaeH (GIOPUCTHUSCKHI aHAIN3 U OMPEACICHBI MPOOPIIUN
q)HOp])I IO NMPHUHATBIM METOJaM. C IICJIBI0 BBIICHCHHS BIIMSIHHA (bI/ITOI'[J'[aH](TOHHbIX COO6L[IGCTB
mpuOpexHBIX yyacTkoB Maioro u bonsmoro CeBana Ha pUTOIUIAHKTOHHOE COOOIIECTBO IeIarna-
71 03epa OBLT pacCUMTaH MHIECKC BUIOBOTO cxoxacTBa mo CepeHceny [9].

Pe3ynomamut u oocyycoenue. B pesynbrare ambrojoruueckoro anaimmsa (UTo-
TUTAaHKTOHHBIX COOOIIECTB MCCIIEIOBAHHBIX ITYHKTOB B LIEJIOM 3apeructpuposano 180 Bu-
JIOB Bojiopocieii u3 6 otaenos, 10 kiaccos, 21 mopsikos, 47 cemeiicts, 81 ponos (Tadm. 1,
2). INponoprmn ¢opsr 1.7 : 3.8 :2.2. PonoBast HackIEHHOCT — 1.7, 94TO XapakTepu3yer
pa3HoOOpa3ue Kak HU3KOE.

Hawubonee Gorar mo 4ymcity BUoB ObUT OTAEN JUATOMOBBIX Bojopocieit — Bacilla-
riophyta (~52 % ot o01uero 4rcia BUIOB), YTO MPUCYIIE (GUTOIIAHKTOHY 03epa 3a II0C-
nocienauil mepuoy (HaumHas ¢ 2005 r.) uccnenosanms [11, 13, 14, 22, 23]. I'pymma 3ere-
HbIX Bogopociei (Chlorophyta) 3ansia Bropoe Mecto — 45 BunoB (24.4 %), cuHe3eneHsle
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Bogopociu (Cyanophyta) Osin mpencrasnens! 28 Bumamu (15.5 %). Takum oGpaszom,
OOJIBIIMHCTBO 3aPETUCTPOBAHHBIX HAMH TaKCOHOB COCTABHUIM TPH OCHOBHBIE TPYIIIBI (u-
TOIUIAHKTOHA: IWAaTOMOBEIE, 3€JICHBIC H CHHE3ENeHbIe Bonopochn (Tabi.1), uTo Xapakrep-
HO JJIsl TOPHBIX U CEBEPHBIX BOI0eMOB [ 1, 2, 3, 4, 20]. [Ipyrue rpynimsl He OTIIIYAIICh BBI-
COKO}1 cTernenbto pasHoobpasus (8-Euglenophyta, 4-Xanthophyta u 2-Dinophyta).

Tadauna 1. LleHoTHueckuii cocTaB (PUTOINIAHKTOHHBIX COOOIIECTB Pa3HbBIX dacTei
03. Cepan B 2015-2016 rr

OTAEJ YHUCJ0 THponopuuu ¢gJiopbr*
Knacco | Iopsiakos | Cemeiicte | PopoB | Buaos | p/c B/C B/p
Bacillariophyta 2 4 14 30 93 2.1 6.6 3.1
Chlorophyta 3 8 20 28 45 14 | 225 | 157
Cyanophyta 2 4 7 16 28 2.3 4 1.75
Euglenophyta 1 1 2 3 8 15 4 2.7
Xanthophyta 1 3 3 3 4 1 1.3 1.3
Dinophyta 1 1 1 1 2 1 2 2
Bcero 10 21 47 81 180 1.7 3.8 2.2

* TIponopiuu (piopel — OTHOILIEHUE YKCIa POJIOB (P/C) U TAKCOHOB (B/C), MPUXOSALIMXCS HA
OJIHO CeMeiCTBO; POJ0Bas HACHIIEHHOCTh — YHCIIO TAKCOHOB, IPUXOMASIINXCS Ha ONUH PO (B/p).

Cpenu KiaccoB MPECHOBOAHBIX BOAOPOCIEil Hanboee MHOTOYHCICHHBIM OKa3all-
cs1 kiacc Pennatophyceae, Bxirouaroruii 46% Bcero BHAOBOIO cocTaBa. Bropoe mecto
3anumai kinacc Chlorophyceae — 18%, 3atem kiaccel Centrophyceae (6%) u Hormogo-
nophyceae (8%). Cpenu MOPsSAKOB HAUOOJBIIIMM BHIIOBEIM OOTaTCTBOM OTIHYAIHCH TTO-
psaaku Raphales (38%), Chlorococcales (12%) u Araphales (7%). OcranbHbie OTIEIBI
BKITFOYANTH TI0 1-2 BHa ¥ B CyMMe COCTaBIBLIN MEHEE MOJIOBHHBI BUIOBOTO cocTaBa. B
00ImMX YepTax HACUMTHIBAIIOCH OKOJIO O MOPSIAKOB, MPEICTABICHHBIX OJHUM BHIOM, a
Takke 13 OTHOBHIOBBIX CEMEWCTB, OOJNBIIMHCTBO M3 KOTOPHIX (76%) ObLIH B cocTaBe
3€JIEHBIX BOJIOPOCIIEH.

Hanbonee xpynabre mo uyncty BunoB 10 cemeiicTB BKmo4YaroT 89 BHIOB BOAOpOC-
neit (49% ot obriero dncia BHIOB), KOTOPhIe MPHUHAUIEKAT K OTHenaM 1uatoMoBbeix (Na-
viculaceae — 14.4 % ot o6miero uucna BuaoB; Nitzschiaceae — 6 %; Cymbellaceae — 5 %,
Fragilariaceae, Stephanodiscaceae, Gomphonemataceae — o 3 %), cunesesnensix (Oscil-
latoriaceae, Microcystisaceae o — 4 %), 3enennix (Desmidiaceae — 3%) u 3BrIICHOBBIX
(Euglenaceae — 3 %). Camble BBICOKHE MO3MIMH B CIIEKTPE CEMEWCTB MPUHAIICKAT Ce-
MEWCTBaM, BUJIOBOE Pa3HOOOpa3ne KOTOPBIX OTPAXKAET, PEXK/E BCETO, TOJAPKTUUECKUE U
AIBITUICKUE YepThl (IIOpP CEBEPHOTO IONMyIIapHs. DTy 4YepTy JIydllle BCEro BBIICISIOT
ceMelcTBa TMaTOMOBBIX BOJIOPOCIIEH.

YcToiunBo# XapakTepUCTUKON A1 aHanmu3a (iop sBiseTcs ponoBoit koaddurm-
€HT — OTHOIICHNE YHCIIa BUIOB, OOUTAONINX Ha MCCIEeIyeMOH TEPPUTOPHH, K YHUCIY PO-
JIOB, K KOTOPBIM OHHM mpuHamiexkar [18, 24]. Beicokuit pomoBoit k03hUIIEHT MOKET
OBITh OOYCJIOBJIEH TEM, YTO HEKOTOPHIE HKOJOTHUECKHE YCIOBHUS OJIATONPUSATHBI IS
pa3BUTHUS KaKkoW-THMOO cUcTeMaTHuecKoi rpymmbl. BHYTpu cooliectBa OJM3KHE BUBI
U3 OJTHOTO POJia MOTYT pa3/ieNsAThCs MO IKOJOMYECKUM HuIlaM. HanpoTus, HU3Kui po-
0BOH KO3 (GHUIIMEHT MOXET OTpakaTh TO, YTO BHJbBI, OTHOCSIIUECS K OAHOMY U TOMY
Ke po/ly, KOHKypUPYIOT MEXIy co00i cruiibHee, YeM BUABI U3 Pa3HBIX pojoB. Takum 00-
pa3oMm, po1oBOil KO3 (HUIIMEHT MOXKET CITy>)KUTh KOCBEHHBIM TT0Ka3aTeIeM HHTEHCHBHOC-
TH KOHKYPEHIIUH OJIN3KOPOJICTBEHHBIX BHJOB B PACTHTENIBLHBIX coodiecTBax. Hanbomnee
BBICOKHMH PO/IoBOM k0d(duimeHT B (PUTOMIIAHKTOHHBIX coobiecTBax 03. CeBaH 3a mc-
ciepoBanHbIi neproa (st 2015 n 2016 TT. Kak B OTAETBHOCTH, TaK U B LIEJIOM) HUMEIH
poxsr Navicula (go 10), Nitzshchia (mo 7), Melosira (no 4), Cymbella (mo 4), Pinnularia
(mo 4), Diatoma (o 4), Stephanodiscus (xo 3), Gomphonema (zo 3), Cyclotella (zo 3),
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Surirella (mo 3), Fragilaria (zo 3), Synedra (mo 3), Achnanthes (3) u3 rpymms! quaToMo-
BbIx, Oocystis (o 5), Ankistrodesmus (o 3), Closterium (o 3) u3 rpymmsi 3enensix; Ana-
baena (mo 3), Microcystis (mo 3), Oscillatoria (mo 3) u3 cunesenensix u Trachelomonas
(o 5) U3 3BIICHOBEIX BOJOpOCIei. B To ke Bpemst B cocTaBe (Iopsl BOJOPOCICH HACUH-
ThIBasics 41 omHOBUIOBOI pox (~51% ot obmero uncna poxos). CorflacHO HEKOTOPHIM
aBTOpaMm, IpeodIaJaHNe MATOBHIOBBIX POIOB XapaKTEPHO CEBEPHBIM U aIbIUHACKIM (II0-
pam Bozopociei [26]. BonpmmHCTBO Takux pofioB — 26% OT 0O0IIero 4ucia, BHINAlIO0 Ha
JIOJII0 3eJIEHBIX BOJOPOCIE, K HUM oTHocsatcs Binuclearia, Botryococcus, Characium,
Chlamydomonas, Chlorella, Cosmarium, Crucigenia, Elakatothrix, Euastrum, Gloeocystis,
Kirchneriella, Mougeotia, Oedogonium, Palmodictyon, Pandorina, Pediastrum, Sphaero-
cystis, Staurastrum, Tetrastrum, Ulothrix u Westella, u3 quaroMoBbIx Bomopociei kK HUM
ortHocsites Asterionella, Ceratoneis, Diploneis, Gyrosigma, Hantzschia, Lyrella, Meridion,
Rhoicosphaenia u Stauroneis (Bcero 9-11 %), B cocraBe CHHE3EICHBIX BOIOPOCICH:
Chroococcus, Coelosphaerium, Dactylococcopsis, Hapalosiphon, Lyngbia, Merismopedia
u Pleurocapsa (Bcero 7-8.6%), a Tarke Euglena u3 serienoBeix u Botrydium u Chara-
CIOpSIS 3 JKEeTO3eNEeHBIX BOAOPOCIEH. XapakTepHo, 4To OObInas 4acTh GEHTHUECKHUX
(opM, UMEIOIIMX BBICOKYIO POJOBYIO HACHIIICHHOCTD, 3apPETHCTPHPOBANACH B PHOPEXK-
HBIX OHOTOIIaX 03€epa.

HaO:ronanach TeHISHIMs YBEIMUEHHs CTETIEHH BUAOBOTO pa3HooOpasus 3a 2 ro-
Jla HaOJIFOJIEHNIT BO BCEX ITyHKTaX MCCIEIOBAHMs: HAUOOJBIINIT €e YPOBEHb 3apPErHCTPH-
poBaH B 2016 1. B mpuOpexkHUX paifoHax o3epa — mo 100 BHIOB B KaXKIOH YacTH, YTO
MOXKET CBUACTCIBLCTBOBATD B IOJIb3Y TCHACHIIUN CTa6I/IJ'H/I3aHI/II/I OKOCUCTEMBI. HpI/IMe‘Ia-
TCJIBHO, 4YTO 42% ot O6HIGI“O KOJIM4YeCTBa BHO0B ObUIH 3apeTUCTPUPOBAHBI TOJIBKO B
IpUOpEKHBIX paiOHaX 03epa, B TO BpeMs Kak 14% BCTpeyasnch TOJIBKO B Mpobax Iiry-
60KOBOI[HLIX CTallMOHAPHBIX CTaHLIPII7L B nejaoM B FJ'Iy6OKOBO,I[HBIX CTalMOHAPHBIX CTAH-
J1155:0.¢ OBLIO 3apCruCTpupoOBaHO 3HAYUTCIBHO MCHBIICC KOJHMYCCTBO BUIAOB IO CpaBHC-
HUIO ¢ IPUOPEKHBIMU YacTSAMH 03epa, 9T0, CKOpee, MOKHO OOBSICHUTH PAa3HUIEH KOIH-
qyecTBa 0T06paHHOI‘O HCCIECN0BATEIIBCKOrO0 Mar€purajia B JaHHBIX TOYKaAX Ha6H}OII6HI/I}IZ
JUIA aHann3a (PUTOIDIAHKTOHHBIX COOOMIECTB NMPHOPEKHBIX YYAaCTKOB OBLIO HCIIONB-
30BaHO B pas3bl OosblIIe martepualia, 4e€M Jid neJIarn4ecKkoun qaCTH, YTO HC MOTIJIO HC OT-
pa3uThCs Ha MMOJyYCHHBIX pe3yibraTtax. HanbompInee 4ncio BUIOB U3 OT/AETA THATOMO-
BBIX BOZOpOCIEei 3apeructpupoBano B 2016 r. B nmpubpexubix nynkrax bC (64), u3 ot-
JieTia 3eJICHBIX BOJIOPOCIEeH — B MPUOPEKHBIX palloHax APYroil 4acTu o3epa B TOM ke
roay (24). B pasznuuHbIX OMOTOMax (JIMTOPaJbHBIX, CYOJUTOPANIbHBIX, MeJarkajlbHbIX,
CTallMOHAPHBIX MYHKTaX HaOIo/IeHHs) 00eHX yacTeil 03epa BBICOKYIO CTEIIEHb BCTpeya-
emoct umenu Buael Cyclotella kuetzingiana Thw. (P-B; B; k), C. comta var. comta
(Ehr.) kutz. (P; B-o; k), C. stelligera Cleve et Grunow (P-B; x; k), Fragilaria capucina
var. capucina (B; o; k), F.construens (Ehr.) Grun. (P-B; o; k), Stephanodiscus
hantzschii Grun. (P; a-B; k), S.astrae (Ehr.) Grun. (P; B; k), Melosira granulata (Ehr.)
Ralfs var. Granulata (P-B; a-p; k), M. granulata var. angustissima O. Miiller (P; o-p;
k), M. varians Ag. (P-B; a-B; k), Amphora ovalis Kutz. (B; a-f; k), Ceratoneis arcus
Ehr. (B; o-x; a-a), Cocconeis placentula var. euglypta Ehr. (P-B; -; k), Diatoma
vulgare Bory var. vulgare (P-B; B-a; k), Gomphonema olivaceum (Lyngb.) Kutz. (B; B-
a; k), Navicula radiosa Kutz. var. Kutzingii (B; o; k), N. cryptocephala Kutz. (P-B; x;
k), N. sp. (-), Rhoicosphaenia curvata Kiitz. Grun. (P-B; x-0; k), Stauroneis anceps (-),

Synedra ulna (Nitzsch.) Ehr. var ulna (P-B; 0-a; K) u3 rpynmnbs! AHaTOMOBBIX BO-
nopocneii. Buger Ankistrodesmus acicularis (Al. Braun) (P; B; k), A. falcatus (Corda)
Ralfs (P-B; B; k), Ankyra anchora f. issajevii (Kissel.) fott (-; -; -), Binuclearia
lauterbornii (Schmidle) Proschkina-Lavrenko (-; -; -), Botryococcus braunii Braunii
Kutzing (P-B; o-B; k), Coelastrum microporum Nag. (), Dictyosphaerium ehrenbergia-
num Nag. (P-B; o-B; k), D.pulchellum Wood. var pulchellum (P-B; B; k), Kirchneriella
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obesa (West) Schmidle (P-B; B; k), Oocystis lacustris Chod. (P-B; g-0; k), Sphaerocys-
tis schroeteri Chod. (P; B-0; k), Tetraedron minimum var. minimum (A.Br.) Hansgirg
(P-B; B; K) oTimMvaiich B IpyIINe 3eEHbIX BOAOPOCIEit. 13 Tpynbl CHHE3EIEHBIX BOIO-
pocneit: Anabaena flos-aquae (Lingb.) Breb. (P; B; k), Aphanothece clathrata W. et.
G.S. West f. clathrata (P; B; k), Dactylococcopsis rhaphidioides Hansg. (P; -; -), Micro-
cystis aeruginosa (Kutz.) Elenk. (P; 0-a; -), Buasr Trachelomonas hispida (Perty) Stein
Emend. Defl. (P-B; B; k) u3 aBrieHoBsix u Peridinium sp. (-; -; -) U3 IepUANHUEBBIX BO-
nopocinedd. Kak Buano, 58% mn3 001ero cnmcka 4yacto BCTPEYaeMBIX BHAOB BBINAIO Ha
JIOJTI0 INATOMOBBIX BOJOPOCIEH, Ha BTOPOM MecTe ObLIH 3eneHble Bogopocin (31.5%),
BKIIaz cuHe3eneHbrx coctaBui 10.5 %. 50 % (21 Bux) U3 yka3aHHBIX BUAOB OBLTH TUTAHK-
ToHO-OeHTOCHBIE, 10 (26 %) SABISTNCH MCTUHHO IUIAHKTOHHBIMH THAPOOMOHTAMHU M
b 13 % Beimano Ha goio 6eHTOCHBIX (GopM Bogopociei. [Tomydaercs, uro nmpenmy-
IIeCTBO IpUOOpeTaroT (GOpMBI, UMEIomue Ooyee MHUPOKUN CIIEKTP MPUYPOUCHHOCTH K
Mecty obutanus. [logassiomee 6OIBIIMHCTBO BHIOB — 87 %, UMEIOT IIUPOKOE Te0rpa-
(uueckoe pacnpocTpaHEHUE U CYMTAIOTCSl KocMononuTaMu, 1 Buz (2.6 %) ObuT THNIMYEH
JUTS apPKTO-aJIbIIUHACKOM 30HBI, @ JUIS OCTAILHBIX BHIOB IIPUYPOUCHHOCTH K reorpaduyec-
KHM 30HaM He BbIsgBiieHa. [To mokasaTento canpoOHOCTH 29 % mpuHAAISKaIH -Me30-
canpoOHbIM, 13 % — a-B-me3o0canpobubM, 10.5 % — 0-B-mMe30canpoOHBIM.

BaxHoii 3K0JIOTHYECKOI XapaKTepUCTUKONW (UTOIUIAHKTOHHOTO COOOIIECTBa MO-
XKET TOCITY)KHUTh HE TOJIBKO OOHapyKEHHE TOTO MM MHOTO BHJA, HO U €T0 KOJIMYECTBEH-
Hasl TIPEeJICTaBIEHHOCTh — BKIIIOYEHHOCTh B JIOMUHAHTHBIM KOMIIEKC WM B COCTaB Mac-
coBbIX BUAOB. Tak, B mepuoz 2015-2016rr. B mpuOpeXHBIX U TITyOOKOBOTHBIX palfOHAX
obenx gacreit o3epa CeBaH KOIMIECTBEHHO OTJIMYANINCH (BOIIIM B JOMHHAHTHBIN KOMII-
JIeKC MO0 B TIEpeueHb MACCOBBIX BHAOB) OKOJIO 54 BHIOB BOIOPOCIEH, M3 KOTOPBIX
OoJibIIas YacTh BhINANA Ha JTOJIO JUATOMOBBIX, 3€JIEHBIX H CHHE3EJICHBIX BOAOPOCIIEH.

B 2015 r. B crannonapuoii memarmyeckor cranium Ne 4 MC B TOT WIH WHOU
CE30H Mpeobiagaid W SIBISUINCh MaCCOBBIMHU BHIAMH CleAyoinue Takconsl: Micro-
cystis aeruginosa (Kutz.) Elenk., Aphanothece clathrata W. et. G.S. West f. clathrata (u3
cunesenenbix Bogopociei), Cyclotella kuetzingiana Thw., Melosira granulata ¢ nsyms
noasuzamu M. granulata (Ehr.) Ralfs var. granulata u M. granulata var. angustissima
O.Miiller, Stephanodiscus astrae (Ehr.) Grun. (3 AHATOMOBBIX BOAOPOCIECH),
Trachelemonas hispida (Perty) Stein Emend. Defl. (u3 aBrienoBbix Bogopocneii), Peri-
dinium sp. (u3 muHodaremwtar). [IpumeyartenpHo, 4TO B IUTOpaBHOM YacTd MC 6 u3 7
BBINIICYKa3aHHBIX BHUOB TAKXKe OBUIM KOJMYECTBEHHO 3HAYHMMBI, TOT/A KaK B CyOJIHUTO-
paibHOM U MpUIIErarollel K Hell menaruagbHOM 30HaX, COOTBETCTBEHHO, BCPEUaINCh 3 U
1 u3 HUX: Bce 3TH 00OmIMe BHABI OBUTH TUIAHKTOHHBIMH. B TO ke Bpems KOJHUYECTBO /10-
MHHAHTHBIX / MACCOBBIX BUIOB B JINTOPAIFHOM 30HE OBUTO 22 (TIOJOBHHA KOTOPHIX OBLITH
JIMaTOMOBBIE BoJopociH, 23% - CHHe3eNeHbIe), B cyOmuTopansHol — § (B Gomnbliei gac-
TH — BUJBI CHHE3EJIEHBIX BOJOPOCIEi), a B IenaruanbHoi 30He — Bcero 4. B cranmmsax
NeNe 22, 24 BC 3a ToT e roj KoaudecTBeHHO oTnnumnuch A.clathrata, M.aeruginosa,
Dactylococcopsis rhaphidioides Hansg., Nostoc punctiforme Hariot (cune3enensie Bomo-
pociu), Cyclotella spp. (¢ mpeoGmamanmem C. Kuetzingiana), Melosira granulata,
S.astrae, Fragilaria capucina var. capucina u F.construens (Ehr.) Grun. (u3 nuatomo-
BBIX Bojopocieii), Ankistrodesmus acicularis (Al. Braun), A.spiralis (Turn.) Lemm,
Ankyra anchora f. issajevii (Kissel.) fott, Dictyosphaerium ehrenbergianum Nag., D.
pulchellum Wood. var pulchellum Oocystis lacustris Chod., Palmodictyon viride Kutz. (13
rpymmsl 3enenbix), Phacus pleuronectes (O.F. Miiller) Dujardin, T.hispida (13 3BrieroBsix
Bozopocieii) — Bcero 19 BumoB Bomopocneii [17]. B mpyrux mccinenoBaHHBIX OHOTOMAX
BC xapTtrHa Obl1a aHanmorngHa ¢ TakoBoir MC, 0THaKO 371eCh MacCOBbIe BHIBI TIPHIIETAIO-
mieil K CyOonMTOpalld MeNaruaibHOM 30HBI, B OCHOBHOM (3 M3 4-X), COBMaJaliM C BUIAMH
CTalMOHAPHBIX CTAHIIKH, TIOJIOBUHA U3 6-TH CyOnuTOpanu u 4yTh MeHbine 50 % Macco-
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BBIX BHJIOB JIUTOPAJH TAKKE COBMAIANM C TaKOBBIMH cTaHiuiit NeNe 22, 24. B 2016 r. B
craHuy Ne 4 KOJNIMYECTBEHHO OTIMYIIINCH cliemytomue Buapl: Tribonema affine (13 xen-
To3eNeHbIX Bogopocieit), M. aeruginosa, A.clathrata, Hapalosiphon hibernicus West &
G.S.West (u3 cunesenensix Bogopocieii), M. granulata, C.kuetzingiana, Stephanodiscus
hantzshii Grun., S.astrae (i3 anaromoBsIx Bomopoceii), Gloeocystis schroeterii (Lemmer-
mann) Schmidle, D.ehrenbergianum (u3 3enenbix Bogopocieit), T.hispida (13 sBriieHOBBIX
Bojiopocieit). B npyrux Ouotomax cocTtaB MacCOBBIX BHJIOB 3HAUHMTENHLHO OTIMYAIICS OT
crannmu Ne 4, cjeyeT OTMETUTh TAK)Ke, UTO 3eieHast Bogopocis Oocystis solitaria Wittr.,
HE BolIeaAIas B 4YKUCJIIO MAaCCOBBIX BHUJIOB CTaHIINH Ne 4, OBLJI ITOCTOSHHBIM KOMITOHEHTOM
JOMHUHAHTHOTO KOMIUIEKCa JINTOPAIBHBIX, CYOJIMTOPAIBHBIX U IIPUIIETAIONIUX K HAM I1ea-
ruanpHbix Boa. B BC maccoBeie Bumel Obuti: Anabaena flos-aquae (Lingb.) Breb.,
M.aeruginosa, A.clathrata (rpymma cunesenensix), S.schroeterii, Chlamydomonas chloro-
coccoides Ettl et Schwarz (3enensie Bogopocnu), M. granulata ¢ 1Bymst BbliieyKka3aHHBIMA
noaBuzaamu, C.kuetzingiana, S. astrae (u3 muatomoBbIX Bopopocieit), T.hispida (u3 »Br-
JIEHOBBIX Bozopocieit) (OrueTHsle naHHBIe HHCTUTYTA, 2017). B oTmiume or MC, macco-
BbI€ BUJIBI OCTAJILHBIX OMOTOIOB (C HEKOTOPBHIMH UCKITIOUEHISIMHU JIMTOPATLHOM 30HBI) OBI-
JIM UOCHTUYHBI C TAaKOBBIMH CTAIIMOHAPHBIX cTaHIMH. [10ABO/S UTOT BBINIEH3I0KEHHOMY,
MOXXHO CKa3aTb, YTO BO BCEX OMOTOIAX CPEIM MACCOBBIX BHIOB HAHOOJBIINN BKJIA] HMe-
JIM BUJBI BOJIOPOCIIEH C IUTAaHKTOHHBIM 00pa3oM >Ku3HU — 37%, a Taioke IUIaHKTOHO-OeH-
TocHbIe GopMbl — 35%. Ilo reorpaduyeckoMy pacnpoCTpaHEHHUIO, KaK M B CIIydae 4acTo
BCTPEYaeMbIX BUJIOB, ITOABIIAIONIEe OOIBIIMHCTBO (86%) COCTaBUIIN KOCMOIIOJIUTHBIE BU-
apl. [To mokazarento canpoOHOCTH B JOMUHAHTHOM KOMIDIEKCE COOOIECTB CPABHUTEIHHO
OOJIBIIIYFO JIOJIF0 UMENH [3-Me30canpoOHbie BUIBI (29%), Aanee cieayroT 3-0- u 0-f-me30-
carrpoOnbIe BuabI (110 19%) u B-a- n a-B-Me3ocanpobHble HHARKATOPHI (110 15%).

Amnanmmn3 0OITHOCTH (PUTOTIAHKTOHHBIX COOOIIECTB ITyOOKOBOJHBIX U IPHOPEKHNX
30H 03€pa HE BBIIBIJI BHICOKOH CTENEHHU CXOXKECTH MEXTy HUMH: MAaKCHUMAJIbHO CXOXHMH
66Ut coobmectea MC B 2015 1. — 0.38, B 9TOM %€ roay K03h(UImeHT 0OITHOCTH CO00-
IIECTB B 03epe B IeJOM ObUT BhIIIe, 9eM B 2016 1. (Tadu. 2). [Ipu 3TOM B yCIOBUSIX yBe-
JTUYeHns BUIOBOro OorarcTBa B 2016 T. 110 CPaBHEHMIO € MPOILTBIM TOAOM KO PHIINESHT
obmmHocTr B MC mpeTeprien 3HauuTeIbHOE H3MEHEHNE U YMEHBIIUIICSA TI0o4TH B 1.5 pasa, B
To Bpems kak B bC u B 03epe B 11elOM 3TOT NOKa3aTesb MOYTH HE M3MEHUIICS 3a 2 roja
HaOJIO/IeHN.

Ta6auna 2. OreHka BUIOBOI 00MIHOCTH (DUTOIIAHKTOHHBIX COOOIIECTB
pa3HbIx dacteif 03.CeBan B 2015-2016 rr.

KosmuectBo BHIOB Koadduument obumocTr o

2015 r. Ienarnane | Ipubpexusie paiionsl | O6miee 1o o3epy CepeHceny

Maursiii CeBan 47 71 23 0.38

bosnpmioii CeBan 44 63 14 0.26

Ozepo CeBan 63 93 25 0.32

2016 r.

Maursiii CeBan 32 106 19 0.27

bosnpmioii CeBan 29 110 20 0.29

Ozepo CeBan 44 145 29 0.30

Takum 00pa3oMm, pe3yabTaThl ABYXJCTHErO IEPHOJA HCCICIOBAHUN BBISBHIIH
HU3KOE pazHOoOpasue (PUTOMIaHKTOHHBIX coodmiecTB 03. CeBaH Mo (hIOpUCTHYECKOMY
aHaU3y, XapaKTepHOE JJIi TOPHBIX U CEBEPHBIX BOIOEMOB BHJOBOTO COCTaBa (huto-
IUTAHKTOHA, a TaK)Ke COXPAaHCHWE TCHJCHIIMM Ka4eCTBEHHOTO MPEOOSalaHus TPYIIIbI
JUAaTOMOBBIX BOJOPOCHEH, UTO MPUCYIIE NEPUOly OBBILIEHHS YPOBHS BoAbI 03epa. He-
KOTOPBIE Pe3yIbTaThl (DIOPHUCTUICCKOTO aHAIN3a (PUTOTUIAHKTOHHBIX COOOIIECTB CBUJIC-
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KAYECTBEHHBIE XAPAKTEPUCTUKH ®UTOIITTAHKTOHHBIX COOBUIECTB IEJIATMAJIBHBIX U ITPUBPEXHBIX 30H O3EPA...

TEJIBCTBYIOT O €r0 XapaKTePHOCTH CEBEPHBIM M ambIuicKuM (hiopam Bomopocieil. 1o
nokasaressiM Kod((HIMeHTa poJa0BOil HACHIIEHHOCTH, HanOOJee OMTUMAlbHbIC IS
pasButust ycioBus umenuch aist pomoB Navicula, Nitzshchia, Cymbella, Pinnularia,
Diatoma, Gomphonema, Surirella, Melosira, Stephanodiscus, Synedra, Cyclotella, Fra-
gilaria, Achnanthes u3 rpymmer anaromossix; Oocystis, Ankistrodesmus, Closterium usz
rpymmsl 3eneHsix; Anabaena, Microcystis, Oscillatoria u3 cunesenensix; a Takxke Ast
Trachelomonas u3 3BriieHOBBIX BOJIOPOCIICH.

TeHaeHIMs YBEIMYCHUS CTCIIEHH BUIOBOTO pa3sHOOOpasus 3a 2 roja HaOroe-
HUM BO BCEX IIYHKTaX MUCCJICAOBAHUA MOXET 'OBOPUTH B IMOJIB3Y CABUTA DKOCUCTEMBI K
crabuinm3anuu.

BoNBIIMHCTBO YacTO BCTPEYACMBIX, 4 TAKXKE KOJHMUYCCTBEHHO 3HAYUMBIX (TOMH-
HAHTHBIX WJIA MACCOBBIX) BHJIOB BBIMAJIO HA JIOJIO JHATOMOBBIX BOJOPOCIICH, Ha BTOPOM
MecTe ObUTM 3elieHble BOJOPOCIH. Bomblias 4acTh 4acTO BCTPEYAEMbBIX BHOB HUMEIH
IUTAHKTOHO-OSHTOCHEIN 00pa3 jKM3HHU, a KOJIHMYECTBEHHO Mpeodianatoue (1 / Wil Mac-
COBBIE) B COOOIIECTBAX BH/bI B OCHOBHOM ObUIN ITAHKTOHHBIMU M TUIAHKTOHO-OEHTOC-
HbeIMH (72% B cymMMe). DTO CBUAETEIBCTBYET O HAJIMYMK ONarompUsATHBIX YCIOBHN 00H-
TaHus A GOpM ¢ yKa3aHHBIM KHM3HEHHBIM 00pa3oM B o3epe B lienoM. [lomaBisioliee
OOJIBIIMHCTBO KaK 4acTO BCPEYAEMbIX, TAK U JOMHUHAHTHBIX / MACCOBBIX BHJOB ObLIN
KOCMOTIOJIUTHBIMH, T.€. MPEUMYIIECTBO UMeIH (GOpMBI, UMeEoUHe Oonee MIMPOKHIA
CHEKTp MPHUYpPOUYEHHOCTH K MecTy oburtanus. [lo mokaszarenmo campoOHOCTH B 000MX
CIIy4asx CPaBHUTEIHHO OOJBINYIO JOJI0 UMEH [3-Me30CcanpoOHbIe BUIIBL, T.C. BUJbI, Xa-
paKTepHBIC IS YMEPEHHO 3arpsI3HCHHBIX BOJI.

AHanu3 OO0IIHOCTH COOOIIECTB TIyOOKOBOJHBIX W MPHOPEKHHUX 30H O3epa HE
BBISIBUJI BBICOKOW CTENEHH CXOXKECTH MEXIy HuMH, Oojee toro, B MC HaOiroqanach
TEH/ICHIUS K YMEHBIICHUIO 3TOro Tokasarens. OOIas KapTUHA OKA3bIBAET, YTO HOBO-
00pa30BaHHBIC 3aTOIICHHBIC YYACTKHU M MPUIICTAIONINE K HIM JTUTOPAJIbHEIC U CYOIUTO-
palibHbIC 30HBI [T0KA HE UMEIOT 3HAYMTEIILHOTO BIMSHUS HA (DOPMHUPOBAHUE KA4EeCTBEH-
HOTO cOCTaBa TITyOOKOBOJHBIX 30H 03€pa, I/Ie YCIOBUS CPEe/ibl OOMTaHHsI CPABHUTEIBHO
cTabmibHbL. He UCKITI0YEHO TaKKe, YTO MPH MPOA0IDKAIOIINXCS M3MEHEHUSIX YPOBHS BO-
JIbl 03epa M YCTaHOBJICHHUSI ONAroNpUsTHBIX YCIOBHU B MEJIarMYecKuX paiioHax MOTyT
HAOJIIOAATHCS HEMPEACKa3yeMble H3MECHEHHS KaK B KAUSCTBEHHOM COCTaBe, TaK U B KO-
JIMYECTBCHHBIX ITOKA3aTeNIAX (PUTOMIAHKTOHHOTO COOOIIECTRA.
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HauuoHaAbHas Akasaemus Hayk ApmeHuu Buoanoruueckuu XypHaa ApmeHuu
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cOnpdwpwpwlwllinbuwlwbhnnuwélbpdKxcnepumenmanshsie u meopemuuecKue Cmamous
<Experimentalandtheoreticalarticless

3wjwuwmwUhytuuwp. hwuntu, 3(70), 2018

Sushr QGsh UrdurRUOU3L SUBULh CARASSIUS GIBELIO
(BLOCH, 1773) (ACTINOPTERYGII, CYPRINIFORMES) N/PN&
YGLUURULUYUL UNULALUIUSUNIER3NILLENE

u.u.unuesL3uuv

33 QUU yEUnwlwpwlntpywl W hhnpntyninghwyh ghunwlwl Y&Uuinpnu
biology.arakelyan@gmail.com

Lywpwagpdb, Bu Swphp gbnh wpbwpwhw) éwéwuh dLwpwlwlwl hwnywuhpubpp W
npwug ubnwywu Gpyalnieniup, ntuntdbwuhpdt) BU Upw pwgUwgdwl wnwldUwhwwnyniejntlutpp
W pGnniunipiniup gGunwiht wwydwultpnud, pwgwhwjndt) U JuwnUbph uGnwihu Ywaqup L
nwnphpwswthwiht Juenigwéden, hugwtu bwle ingyuiutp BU pbpdtp Swphp gbnh wjwquunwd wyn
dYLwwnbuwyh  Ubpywihu  wpwdwonLEwl  Jwuhl:  QUwpwlwywl  hwnywuhpubph  hwdb-
dwwnwlwl ybpnednigjwl hhdwu ypw Gupwnpynud E, np Swphp gbnh wjwaquwuntd puwyyned Gu
wnéwpwhw)| Swéwuh wnwldhUu wnwniywghwlbn, npnug Yyunwnubpnud gGpwypnnid Bu wpniubpp:

Unéwpwithwy dwéwl — Carassius gibelio — Suphn qtwn — dbwpwlwlwl U YELuwpwlwlwl
wrwlélwhwwnlynpyncuubn

Ommcansl Mop¢oTOTHYecKre TPU3HAKH M TTOJOBOH AUMOPGH3M cepeOpsHOro Kapacs p.
Tammp, U3y4eHbl 0COOCHHOCTH Pa3MHOMKEHUS M IUIOJOBUTOCTh B PEYHBIX YCIIOBHSIX, BBHISBICHBI
MOJIOBOM COCTaB M BO3PACTHO-Pa3MepHas CTPyKTypa CTaj, a TaKKe MPUBEICHBI JJAHHBIE O COBpE-
MEHHOM paclpocTpaHeHHu ero B OacceifHe p. Tammp. Ha ocHOBaHUM CpaBHMUTENBHOTO aHAIHM3a
Mop(hOMeTpUIECKUX MPU3HAKOB Mpe/ronaraercs, uTo B 6acceline p. Tamip oOUTAIOT OTAENbHbBIC
MOMYJISAAN cepeOpSHOTo Kapacs, B CTaax KOTOPBIX MPeoOIIafaloT CaMIlbl.

Cepebpanwiii kapace —Carassius gibelio — pexa Tawup — mopgonocuueckue u
buon0cuuecKue 0coOeHHOCmu

The article describes upon the morphological characteristics of Crussian carp inhabiting in
Tashir River, their sexual dysfunction, breeding characteristics and fertility in river conditions. As
a result, shoal sex composition, size and age structure has been discovered as well as data on
current prevalence of that fish species in the basin of Tashir River were identified. Based on the
comparative analysis of morphological characteristics it is supposed that separate compositions of
Crussian carp inhabit in the basin of Tashir River in the shoals of which males dominate.

Crussian carp — Carassius gibelio — River Tashir — morphological and biological characteristics

Rwjwuwnwuh  d4uwpnbwywu  wnunbunienillbph whwgnpédwl wnwehU  tw-
phutphg ufuwéd wpdwpwihw) dwéwlp Carassius gibelio (Bloch, 1773) wwuwwhwpwp
puytp £ wyn wnunbunienillph pneddwl [dwyutbp W UGpyuwynd pwjunpBu nwpwéyt| £
Swjwuwnwuh nwnpwéenud: Wuop wyn dyUwwnbuwyhu Ywpbih £ hwunhwt] 3wjwuwnwUup
hwdwnw pninp Jdwpgbph  pdwyutpnud, ([g6pnud, gbwnbpnwd, pwgwnnipjwdp  pwpan
GnUwjhU |6Enh, npnue gunuynid B ényh Jwybplnyehg wytih pwl 2500 J pwnép:
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Utdwdwuwdp SwéwUl wju  gnwlywiubpnid  phugunipnyu £ nwpwédyt]' og-
wnwgnpdtiny gnwlgelbph jwju guwugp W Upwpeu gbinh wjwquwuhl wwwnlwunn gbunbpp:
Npn2 nGwpetpnd wju dywup wnbnwhnpubp BU juuppwdnwéeywsd' npwbu uhpnnuywu
aUunpunipjwl opjtyin Ywd sywlhuwdnwéywsé® dluwhu nuwnbuniynilubph [dwlwihu
dUuwinGuwyuGph hGwn JhwuhU wy ogpwiuiutn wnbnwthnpubine Uwwwnwyny [12, 14]:

Lbpywynud wnpbwpwhw), Swéwup hwunhwnud £ Uwl Lnnnt uwpwhwpph  gpw-
wiutpnd, Jwulwynpwwtu Swphp gbwnwd [2], npnkn nbnlwu thwpdte Uwpwanpwé W
nunwUwuppqwé 56U wju JUuwwnbuwyh  dLwpwlwywlu no YELuwpwlwlywlu
wnwUduwhwwnynipnilutpp: Glubind npwuhg, JBup Jbp wngle fuunhnp Gup npbp hw-
dwynnUwuh ncuntduwuhptbp Swphp gbnnud puwyynn wpdwpwithwy Swéwuh aliw-
pwlwyEUuwpwuwywlu wnwUdUwhwwnynipnuutnp, npnug Uywpwagpnte)nul
hwunhuwuntd £ unyu wptuwwnwuph Uywwnwyp:

Unipe W dEpnn: UWphuwwnwlph Unie BU Swnw)b] wpbwewihw), dwéwuh 227 wnwldljwy, n-
npnup npuyty BU dyunpuwywu Ywpeny, 70 ud tnpwdwghé niubgnn ytphwu yunpuwywu guligny W
55 ud wmpwdwaghd nubgnn d6nph dyunpuwywu gwugny 2011-2018pR. pupwgenid Swphp gbunh
wnwpptp  hwwnyjwéubphg' Swyhp pwnweh, Uhfuwndyw W Uwpwwnndyw gnntph, “hpwhwng
dwjpninnt N 3 16h 2ppwlwiehg: Uinieh npup W neuncdUwuhpdwl hwdwp  ogunwgnpéyt) Bu
dUUwpwunijwUu Ut jwjunptu punniuwéd JGennutpp [17]: Ubseh W hGwnwugeh (nnuyutph yGpghu
gninuynpqwé  Bpynt 6wnwagwjplUtpp punnibdbp £ npwbu UGy Swnwawje:  QUwpwlwlwl
swihnuubpp YwwwndGp Gu 0.1 Jd-h dainipjudp: RGnniuncenitup npnpytp £ ubnwywl qbndbph
qunpgwguwu -V wd IV hwuntuniejwu thninid guinuygnn Swéwulutbph Unwin: QUuyheh hwpdwnydwl
hwdwp wnwgunpndt) Gup bjwuyndh [6] Gpwphuwdnpnipiniuubpny: Swpheh npndwu hwdwnp
hwdunydby £ wnwptywl onwyutph phup Ynnwadh L utgeh (nnuyh Uhgle guiiynn rbthnLyltnh
Jpw' hwdwéwju dyuwpwuncejwu Ut punnituwé Ubpnnubph [17]:

UnwgJwéd nyjuibbpp dpwyyby Bu punnibwé yhdwywgpwywl dbennutpny [1, 8], huy
Jhdwlwagpwywl hwpgwpyubpp yuwwnwnyby Gu Stat soft statistics 12.5 yGpintbwywu thweteny W MS
Excel 2010 hwdwlwngswjhu dpwanny:

Whuwwnwupnid ogunnwgnpéytp Bu hGnlyw) hwwwynwdutpp' Q- dwpduh quugdwép (g), | -
dwpuuh unwlnwpn Bphuwpneeinitup. (Rugh dwiphg huge plithnlywht 6wayh Jtpgn) (Ud), 1l -
Unnuwasdh ptthntyubph pwlwyp, 1l-Ynnwadhg ytple phthnLjutiph pwlwyp (Utgeh (nnwyh wnglth
hhuehg nbuh Unnwaghs), Ils — Ynnwadhg Ul phthntyutnh pwlwyp (thnph (nnwlh wnglth hhuehg
nbwh Ynnwahd), ll.— wngwjhtu gnnniuh ptthntlueph pwuwyp, D- Utigeh (nnwyh dinunwynpywéd
Swnwaquw)rUGnh pwlwyp, A- hGinnwugeh (nnwyh §jninuynpywé dwnwquw)UEnh pwuwyp, P- Ynédeh
nnwyh gntnuiynpywé dwnwaw)rutph pwuwyp, V- thnph (nnwyh §nunwiynpywé dwnwaqw)rutnh
pwwyp, sp.br.;— hunhywjhu wnklbph rhylu wnwghu unhywiht wntnh Jpw wnpwnwehUhg, sp.br.—
hunhywjhu wnktsutnh ehyu wnwehu funhywihu wntnh hGinpu Jdwunid, Vert.— hpwlwhu nntph
pwlwyp, Vert— wnswjhu nnGph pwuwyp, Vert—- nntph punhwunip pwlwlp, Deig— UGeph [nnwiyh
dtipght gainnudnpwé Swnwaqwjeh wwnwdhyubph pwlwlp, Agig— hGiwlgeh  (nnubh yepghu
sonnuynpdwé Swnwaqwjeh  wwnwdhyubph  pwbwyp, aO- nUsh  GpYwpnipniup, O-  wgph
wpwdwghép, Oop — glfuh  hGwwgewiht  wwpwéep, le- gifuh  Gpywpnieindup,  he- gifuh
pwpépniiniup,  i0-  Jhowspwihtu  wmwpwénieintup, aD-  wuwnbnnpuw]  (Uwhiwynuwywhu)
nwpwénLnl® nughg Uhlgle dbgeh innwyh ulhgpp, aP- nugh dwiphg Uhtge Undph (nnwyh hhdeh
hGnwynpnipniup, aVv — nush dwinhg Jhusle thnph (nnwiyh hhdph hGnwynpniejniup, aA- nugh 6wjphg
JhUusle  hGwnwlugeh |nnyh hhuph hGnwynpnieintup, pD- wnuwnnnpuw) hGnwdnpnipint® Jbgeh
|nnwyh hGwnhu Sdwiphg ntwh Ynnwaghéd ninnwbwyg W hwwndwl Yenhg Jhsle wnswihu gnnniup
Swjnp,H- Jwpduh wdblwdts pwpapniejniup, dH- dwpduh  hwuwnneeniup dbgeph (nnuyh hhuph
dnwn, h— dwpduh wdGUwthnen pwpépniejniup, Ipc — wngh gnnniuh Gpluwnnieiniup, dpe — dwpdup
hwuwnntentup wngsh gnnniuh hhdened, ID- dGgph (nnwyh hhuph Gpywnpnie)niup, hD- JGgeh (nnwyh
wdBUwdEs pwpanpniejnilp, 1A- hGwnwugeh |nnwyh hhdph Gpywpnieiniup, hA- hGwnwugeh |nnwyh
wdtUwdts pwpénpnie)nLup, IP- Ypdeh (nnuiyh Gpywpnieiniup, IV- thnph (nnwyh Gpywpneejniup, PV-
ynéph W thnph pnwyubph hhdpbph Jhole puywé hGnwynpnipiniup, VA- thnph W hGwnwlugeh
|nnwyutph Jhole puywd htnwynpniejniup, Cs— wngh (nnuiyh Jbphu preh wdtbwbpywn dwnwaw)eh
Gpywnnie)ntup, Cm— wngh (nnwyh wdblwlywpd dwnwaqwjeh Gpywpnipintup, Ci— wngh (nnwyh
unnnphl preh wdtlwbnpyuwn dwnwaquwjph Gpywpnieiniup, li — wnhgh GpywnnipinLup:

Upmyniupubp L pUlwpynid:Unbdwpwithw) dwéwlh dlLwpwlwlwl hwwnlwlhy-
UEpp: UpSwpwthw), Ywpwup Swyhp gbwnnud punipwagnynd £ hwdGdwwnwpwnppunanp
pGthnyutpny dwéyywéd W ynnetphg Jh thnpp ubndwé puwpén Jwpdunyd: RBpwup
giuyncd £ nush Swyphu: Mngh (nnwiyp dypwiinwale, uwywju ng unpp Yuinpwodeny t:
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Utgph W hGwwugph nnwyutph JtGpghu ¢aninwynpywé dwnwagqw)rUbpp hwu-
nwgwd Bu W ypnud BU Yen wnwdhyutn: Ubgep unig Unfupwagnuu £, ul, nEnuwywlw-
swynlu ywd nuytdnhupwaniu: Ynnbpp wpbdwpewanyl U GpUuwgnyu ud  wnnujw-
nwgnu Gpwugny, thnphyp® wpdwrpwuwhwnwywynil: Unntpp hwéwh Ywpnn Gu hubg
Uwl. nEnuwynit® nuybgnyu UppGpwugny: UGeph W wnsh (nnwyutpp Unfupwanuu B,
thnph (nnwyubpp® nEnuwyniu, pwg Uwplugwaniu, Gppedu wugnu, hGunwlgeh (hnwyp?
uyhwnwyw-Udnfupwgnuu, furhywihtu  Yuihwphgp nuyGywlwswyniu: Npndwjuh UGpehu
wwwbpp ule GU: Ugph Shwéwlwpwnwuep nuytgnyu £ Jwd nGnUwynit: Yjwlwihu
wwnwdhyutpp  Jhwpwpe  GUY 4-4: Swpwnbwpbndb £ ppwtwghu W wngwihu - nnGph
hwnwptpwygntpjwu 12 wwppbpwy17+16  (35.4%), 18+15  (21.5%), 17+17,
17+15(npwpwlgnin nGwenid® 10.8%), 18+16, 17+17(nLnwewlgnip nGwenid® 6.2%), 19+15, 18+17,
18+14, 16+17, 16+16, 16+15 (nupwpwlgnin nbuwend® 1.5%): Swphp gbnh  wpéwpwihw))
Ywpwuh Jjneu dlwpwbwywl wnwldUwhwuinyniejntulbpp Uepyuwjwgywé Bu wn. 1-nud:

Unyniuwly 1. Swahp gbinh wpdwpwihw)) ywpwuh dLwpwlwlwl hwinwuhubpu pun ubnwhu

wwwnywubnLejwlu
Egbp UpniLubp
Swwnlwuhy M+m lim n M=m lim n t df p
Q 49.34+3.52 14-102 35 60.07+4.01 14-101 29 2.02 62 0.0477847
| 107.29£2.56 | 76.2-136.7| 35 | 115.23+2.92 |74.3-139.3 29 | 2.05 | 62 | 0.0443072
1l 29.94+0.12 29-31 35 30.14£0.19 28-32 29 | 0.90 | 50 | 0.3733916
1, 6.46+0.09 6-7 35 6.48+0.10 6-7 29 | 0.20 62 | 0.8436166
15 6.57+0.09 6-7 35 6.45+0.10 6-7 29 | 0.96 62 | 0.3418250
1, 7.29+0.13 6-9 35 7.66+0.12 7-9 29 | 209 | 62 | 0.0404343
D 17.20+0.15 16-20 35 17.34+0.23 15-20 29 | 053 | 52 | 0.6006552
A 5.00+0.00 5-5 35 5.00+0.00 5-5 29 | 0.00 62 | 1.0000000
P 15.63+0.24 13-18 35 15.97+0.25 13-18 29 | 0.97 62 | 0.3361903
\ 7.77+0.12 6-9 35 7.76+0.10 7-9 29 | 0.08 62 | 0.9352198
Vert, 17.37+0.10 16-19 35 17.17+0.10 16-18 29 | 1.36 62 | 0.1777596
Vert, 15.57+0.15 14-17 35 15.72+0.15 14-17 29 | 072 | 62 | 0.4716745
Vert 32.91+0.15 31-34 35 32.86+0.17 31-35 29 | 024 | 62 | 0.8133496
Derist 12.08+0.56 8-16 24 13.32+0.71 8-21 25 | 1.36 | 47 | 0.1797257
Acrist 13.92+0.59 9-20 24 15.20+0.57 11-21 25 | 1.56 47 | 0.1246094
Sp.bry 35.33+0.80 28-42 24 35.96+0.79 28-45 25 | 056 | 47 | 0.5800458
Sp.br, 38.90+1.64 33-48 10 38.17+0.85 34-44 12 | 042 | 15 [ 0.6821067
a0 8.42+0.12 7.42-10.38 | 35 8.43+0.13 7.05-9.88 29 | 0.03 62 | 0.9764203
o] 7.22+0.17 5.49-9.82 35 6.92+0.16 5.38-8.88 29 | 1.24 62 | 0.2205006
Oop 14.38+0.13  [13.03-15.82| 35 14.81+0.17 |13.04-16.87 | 29 | 1.99 | 62 | 0.0507301
Ic 28.61+0.16  |26.64-30.75| 35 28.37+0.19  |25.89-30.04 29 | 0.98 62 | 0.3303469
hc 21924042 [17.23-27.37| 35 22.15+049 [18.21-26.43 | 29 | 0.37 | 62 | 0.7145298
i0 11.84£0.12  [10.82-13.32| 35 11.62+0.15 | 8.61-12.73 29 | 114 | 62 | 0.2598255
H 38.35+0.35 [34.04-43.37| 35 38.93+0.49 [34.83-44.02 | 29 | 097 | 62 | 0.3353043
dH 20.43+0.64 |17.17-22.98| 10 19.22+0.42  ]16.85-21.30 12 | 1.64 20 | 0.1172857
h 14.53+0.21 [11.70-17.19] 35 15.10£0.17  |13.41-17.05 | 29 | 2.00 | 62 | 0.0496236
aD 49.52+0.23  |46.60-51.86| 35 49.23+032 |44.35-51.92 | 29 | 0.75 | 62 | 0.4569075
pD 22.97+0.35 |18.40-28.57| 35 22.52+0.39  |18.28-26.03 29 | 0.85 62 | 0.3959229
Ipc 17.7240.20  [14.95-19.69| 35 18.03+0.25  [15.13-20.57 | 29 | 1.01 | 62 | 0.3179614
dpc 9.30+0.26  [8.06-10.30| 10 8.31+0.21 6.68-9.25 12 | 3.03 | 20 | 0.0066113
ID 35.54+0.27 [31.57-38.52| 35 37.12+0.46  [29.34-4126 | 29 | 3.00 | 48 | 0.0042171
hD 17.78+0.18 |15.70-20.33| 35 18.29+0.26  |15.88-20.59 29 | 1.64 62 | 0.1059171
1A 10.42+0.17 |8.44-12.43| 35 10.90+0.18 | 8.88-12.87 29 | 1.92 | 62 | 0.0598135
hA 16.02+0.23 [13.31-18.69] 35 16.71£0.22  |14.48-2007 | 29 | 2.14 | 62 | 0.0359786
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%, |

1P 18.93+0.19 16.12-21.14 | 35 20.28+0.20 |18.30-22.31 29 | 4.78 62 | 0.0000112
|\ 20.23+0.16 18.55-22.36 | 35 21.69+£0.27 |17.63-24.26 29 | 4.74 48 | 0.0000203
PV 22.44+0.20 20.68-24.64 | 35 21.88+0.24 [19.83-25.27 29 | 1.82 62 | 0.0735225
VA 30.64+0.32 | 27.29-33.73 | 35 30.47+0.31 |27.39-33.57 29 | 0.39 | 62 | 0.6994715
aP 28.93+0.22 | 26.64-31.72 | 35 28.61+0.25 |25.30-31.09 | 29 | 0.96 | 62 | 0.3421608
aVv 49.38+0.20 46.89-52.21 | 35 48.71£0.29  |45.19-51.88 29 | 1.96 62 | 0.0545586
aA 76.90+0.34 | 73.34-81.19 | 35 75.8140.42  |70.24-79.62 29 | 2.04 | 62 | 0.0461104
Cs 26.26+0.18 24.47-29.53 | 35 26.58+0.33 |23.08-29.84 29 | 0.86 45 | 0.3917257
Ci 26.35+0.25 23.79-29.24 | 35 27.11+£0.27 |23.89-30.40 29 | 211 62 | 0.0389657
Cm 15.15+0.19 | 12.97-17.26 | 35 15.0740.25 |12.36-18.47 29 | 0.26 | 62 | 0.7926223
li 319.57422.80 [151.41-642.45] 35 | 290.93+17.29 |56.68-546.62| 28 | 1.02 | 57 | 0.3130360
%, Ic
a0 29.44+0.40 | 25.66-35.48 | 35 29.71+0.40 [24.34-33.24 | 29 | 0.46 | 62 | 0.6473066
o 25.2440.59 | 19.15-34.15 | 35 24.444+0.61 19.04-31.13 | 29 | 0.94 | 62 | 0.3525044
Oop 50.28+0.36 44.93-55.26 | 35 52.18+0.47 |47.43-59.64 29 | 3.27 62 | 0.0017323
hc 76.69+1.54 | 62.95-94.83 | 35 78.07+1.65 |64.96-9456 | 29 | 0.61 | 62 | 0.5443342
i0 41.42+0.46 | 36.88-46.11 | 35 40.99+0.50 [30.46-44.53 | 29 | 0.63 | 62 | 0.5328393

Swphp gbnh wpbwpwhw) Swéwuh dLwpwlwywl hwnywuhubph ubnwywl
Gpyadlnipniup, hwdtdwuinwéd Iwjwunwuh wyp opwywiutpnd lnwpwéywd dwéwlubph
htnn  hwdbdwwnwpwn |wy E wpnwhwpindwé [3, 12, 14, 15]: Wuwbu hwywuwnh
wnwnpbpniejnlUUGN  (p<0.05) nrunwlbwuhpywé punpwupbtpnd LUYwwndnd Gu 14,00p, h,
dpc, ID, hA, IP, IV, aV, aA, Ci hwwnywuhputph gnigwuppubpnud (wn. 1): UGp Uwhunpn
ncuncJuwuppniinitlubph wpyniupnud uGnwlwu — Gpyélnientp Swphp gbuinp
wpéwprwhw) Swéwultph Unn wpunwhwjngwsd Ep vhwju aA W PV hwnwuhuGph Jnun,
hugp pwgwwnpdby Ep pwquwgdwl opswunwd EqGph thnphyh  JGSwlwine hGuin [2]:
SRwjwuwnwuh Jjnwu gpwwiuGpnd . nmwpwéywé wpbwpwihw) Ywpwulbph wpnlutbpu
Egbphg hhduwywund twpptpdnud BU Ynpdeh W thnph (nnwiyutph Gpywpneejwdp [12, 14,
15] Jwd Jdwpuuh wnwyGwgnuylu pwpapniejwdp W bwhiwynUwywiht hEnwynpnigjudp
[3]: CunhwUpwwbu, tnwpptp gpwdpwpuGpnud wpdwpwthw) dwéwllbph dLwpwlwlywl
hwuwnywuhpubph ybpinénieiniup gnyg £ wndtby, np ubnwywu Gpyalnie)ntup pwywywupu
penyl Ewpunwhwjnwséd W wnwybp wyuwent h hwjn £ quihu ubnwywl hwuntbwgdwU ni
pwqUwgdwu ppwlnwd, Gpp  wpniubph Jwpduh  wnwppbp hwndwédubpnud®  gtup,
funhwjht Ywihwphgh, Yndeh Ynnwyh wnwghl twnwqwjeh W dwpdlh dnw hwjnbynid
GU YwplwgnuyU twhebiwhl ppghlutph gwl, huy wn 2pgwlhg nnipu wpwywl W
hquywl ubnh wnwudUjwyubnu wpwnwehuhg hpwphg fwywunpBu $6U LwppGnyned [7, 12,
14, 15]:

Suphn qtiinh wnpéwpwhwy dwowluh YJunwnlbph ubnuwihl uqdp: SwphpgGunnud
gbpwipnnud BU wpbwpewthw)| dSwéwuh wpniubpp® Yuquting niunwdUwuhpdwé dyutph
onpg 52.7%, huy Eqbpp' 47.3% (n=203), hugl wllwhiwnby £ Iwjwunwuh gpwywiutph
hwdwn, npwntn wpniubph pwbwyp JUhpin ghety E Egbph pwlwyhu [4, 12, 14, 15, 19]:
Swdwbdwju gpwywlu nyjwutnh, wiu gpwywiutpned, npinkn wpnlutpp UGéwehy Gu, www
wjnuntn  huwpwynp B Lwl wpbwpepwihhw) Ywpwuhg wpunwehu  hwnwuhpubpng
hwdwpjw ginwpptnpynn nhwinhn shuwywu dwoéwuh Carassiusauratus (L., 1758) Yuwd Upw nu
wpéwprwhw), Swéwuh hhpphnUGph wnlwnieniup, hugp Uywwnynud B Acypwhuwgh
onwlwiutpnud [9, 10]:

dwnwnlbph wnwphpwswihughl Yunnigdwden: Swphp gbnh wjwqwund wpdw-
pwthw) Swéwuh Junwnubpp hhduwywunwd UGpYuwjwgywd Bu 1-hg Jhusle 3 nwpblwu
ayutpny, pun npnud neunwlbwuppgwé 105 wnwldujwyubphg 34-p Gnbp GU 1 twpblywu
(32.4%), 62-]}‘ 2 nwnblywu (59.0%), 9-p” 3 wnblwl (8.6%): UGY tnwntywlu Egbpp Yuaqubg
EU Jwwnh 4.65%, Gpynt wnwpbywllbpp' 76.74%, huy Gpbe wnwnpbGywulbpp® 18.60%:
Upniutph Unwn Unyuwtu gbpwypnt) GU Gpynt tnwpGywuutpp, npnue Yuqut) Bu wpniubph
punhwuncp pYh 72.5%-n, huy UGy W Gpbp nwpGywlutpp hwdwwwunwufuwlwpwp 25.0%
W 2.5%: Nuncduwuhpywé gbnwynid JGY tinwnpBywu dyutpu nluBu 35.9-hg Uhugle 70.8, Uh-
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ghuntd 50.84+2.01 JU Gpywpniejntt W 1.65-hg Uhugle 13.00, uhghuntd 5.55+0.67 g pw)
(n=34), BpynL twpBlYwU dyukpp® 73.2-101.0 U, dhghuntd 88.30+1.18 UU Gplywnnieinu L
15.00-38.00, Uhghuntu 23.87+0.94 g pwy (n=62), tptp wnwnpGywu dyubpp® 97.0-hg Uhusl
125.5 Jd, dhghunwd 104.87+3.21 JJ Gpywpnipynt W 32.00-72.00, dhghunwd 42.44+4.73 q
pwp (n=9): bpynL L Gpbp nwpBlywl dyukph Jwpduh Gpywpnie)nluubph W pwph gniguw-
Uhpubph Jwutwyh yepwéwéynidp pwgwinpynid £ swéwulbph pwquwgdwl wnwldUw-
hwwnyniejntiutpny, Gpp tnwpyw pupwgenid win d4uwwnbuwyp Ywnnn £ pundhgnidutpny
pwqUwlw] Jhusle Gpynt wdujw pupwgened, W pwgh wyn Gphunwuwnn wnwudujwyutpp
pwqUwund 6U wytGih n, pwl wyth nwpbg dyutpp: Upnyntupned, hwdwwwwnwupuwl
yeph  wnywjnipniuhg W gEpdwuwnmhdéwuwihu  gnpénuubphg  Ywpudwd, Ywpnn  Bu
dlwdnpdbp wpwqwd L nwnunwd  wnwbdbjwyubp, W wn nGwend wyblh wnwnpbg
wnwudlujwyp Yunnn £ wybih thngn swithbn ncuBuw, pwu wytih Ephuinwuwnnp: Updwipwitwg
Swoéwuutph Unun Ldwu Gplunypubn hwyinuh BU Lwl wy spwidpwputpned [12]:

Pwqdwgdwl wnwlduwhwinlynipntbubnp L pinniunceyniup: Swhp gbinh wyw-
quund wpdwpwihw) Swéwup ubnwhwuniuniEjwu E hwulnwd Yuwuph wnwehU tnwnyw
JGpghu W Epypnpn tnwpyw uyqphl, Gpp Jwpduh Gpywnnieiniup UnnBuncd £70 JU-hu, huy
pwyp' wlgund £ 10 gpwdhg: Wuwbu, JGp nwunwWUwuhpwé Swéwllbph  Jnun
wJBUwthnen uGnwhwuntu Equ ntukgt) £ 68.1 JU Gpywpnee)nil WW13.0 g pwp:

PwqUwgdwl 2nppwlp, nwwnbiny ubnwywl opqwuutphhwuntbwgdwlu Yyhdwyhg W
qunqwglwl wnwppbp thnypnud gunudnn dyuyhreh welwneintuhg, uyudnd £ dwjhuh
yGubphg L punhwwnwdubpng Ywpnn t wpnibwyyt) Jhugle hnihu: Wn pupwgencd
wnniutiph, hwqyugnun nGuenid Uwle Eqbinh, nUgh, funhywiht Yuithwpheh W Undeh
|nnwyh wnwehtu dwnwaqwjpeh ypw h hwjwn Bu quihu Jwup, Yinpwynil, Yuelwagniu
twhptGiwhu Jwup gnjugnieinilubn, hush JwuhU UG Gup JGplnwd: Swohp gGunh
wlwaquwund 2018 p-h Jwhuh ybpght wnéwpwthw) dwéwulbnp qunuynd Ehu uGnwywu
gbnébnh qupqugdwu -V Ywd IV thnind, Bpp hwundunwejwt gnpdwyhgn Ywaund £ 7.55-hg
UhUgle 22.22 Gpynuhg-tnte tnwipBlwu dyutph Unwn (wn.2):

Unyniuwy 2. Swphp gbnh wjwquwuh wpswpwihw) swéwuh penniuncejwl W hwuntunijwu
gnpdwyghgnigwuhpubnu puin twnhgh, quugywséh W dwpduh Gpyunniejwu

Swphpp 1, dd Qaq 29 URR pds n
M+tm M+tm M+tm M+tm M+tm
min — max min — max min — max min — max min — max
1 68.1 13 10.77 2082 220.38 1
2 90.52 £ 1.19 25.94 £ 0.97 14.79 £ 0.68 8046.99 + 475.08 310.67 £ 13.50 31
76.50 — 99.80 15.00 — 38.00 7.50 — 20.45 3146.00 — 14800.00 104.87 — 464.77
3 105.35 + 3.63 43.63 +£5.22 17.53 + 1.24 14914 + 2585.26 341.67 £ 46.44 8 ‘
97.90 - 125.5 32.00 - 72.00 12.94 - 22,22 8362.00 — 26560 214.41 - 57091
Cligiibn 9272 +162 | 29.15+ 171 | 15.24%0.61 | 9293.93 % 756.92 314.84 £ 13.65 | 49|
68.10 — 125.50 13.00 - 72.00 7.50 — 22,22 2982.00 — 26560.0 104.87 — 570.91

Wu nbwpenwd Eqbph Unuin unynpwpwp Lywunynd £ npndnwuquwinpy wéd nlub-
gnn dyuyhph 3, GppGUul 2 ubpniun: Iwjwnuh £, np wpdwewhw) Ywpwup wwwnywuned £
wnthghythy djwnpnn dyuwntbuwyutphu [6] W Upw wwppbp wnwniywghwubpnud dyw-
npwl Gupwyw ayuyheh swihwpwdhuubpp Ywpnn BU nwwwuybp Gpynuhg Jhusl
hhugh: Wuwbu, Grt Upwpwujwl hwppwlywinph gpwlwubpnud  Ywpwulutpp  hhd-
LUwywunwd pwqwund 6U 4 wlgquwd, wwyw Ulwlw [gnd* 2-3 wuqwd® 7-20 op pun-
Uhgnwdutpny [12, 14], hugp Uywwnyned £ Uwle Swhp gGunnud puwyynn Ywpwuutph dnun:
Wjuntn Upwlug wuhwwnwlwl pwgwndwy penniunceniup (UWRR) tnwwnwuynid £ 2982-hg
Jhuslk 26560 aJuyhph: Pwuwywwbu gbpwlpnnid BU wnwehUu utpunh a4uyphputnp®
Ywaqutind punhwuntp dyuyhputnh 2nipg 54 %-p: Uhwdwdwlwy, wwnphphl gnigplpwg
woénwd 6U URR-h gnigwlhputnp:
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Ww.u.unuecLsuL

Swphp gbwinh dwéwlubph URR, hwuntunipjwl gnpsdwygh (39), hwpwptpwywl
pGnniunipjwl (3R) gnigwuppubpp pEpdwé  Buwn.2-nud, huy dYuYyheh uGpniunubph,
npwlg wwuwywunn adyuyhpUtph wpwdwagdh gnigwuhpubpu punn  dYuGph  wwnpheh
pGpdwé GU win.3-nLd:

Swhp gbwinh wpéwprwihhw), swéwuh UUA ubpunnpElu yuwywé E tnnwpheh, dwndup
Gpywpniejwu L quugwséh hbwn: Unwybp pwpanp gnigwuppubp nhngnud B Jwpduh
quugywéh W URR-h Uhgle (r=0.81), huswbtu Uwl Jwpduh Gpywpnipjuu W URR-h Uhpl
(r=0.77), huy wnwpheh L URR-h dhple YnnpGiwghnu Ywwp hwJdGdwwnwpwn wydbih pny £
wnunwhwjnyws (r=0.62):

Unyniuwly 3. Swphp gbnh wpéwpwithw), swéwuh URR W dyuyhrh swhtpu
puwn dyuyhrh utpniunutph

Swphpp 1-ht ubplinh dyiiyhp 2-pny ubpinh 44lhp 3-pn ubplinh AYiyhp n
Lwbwl (hwwn) Spudwighd Lwtiwl (hwwn) - Spudwighd Luwty (hwwn) Spwdwighd
(u) (uu) ()
M+tm M+tm Mtm M+tm M+tm M+tm
min — max min — max min — max min — max min — max min — max
n 1850 0se 5320 ] 560 R
2 4256.04 + 304.29 1.05 + 0.01 1355.23 £170.12| 0.69 £ 0.01 | 2435.72 + 182.20 0.52 +0.01 31

1802.00 — 8973.25| 0.93 —1.22 378.00 — 4950.00 | 0.57 — 0.85 832.0 — 4200.0 0.34 — 0.64
3 8404.19 +1728.29| 112 +£0.02 2464.66 + 634.66| 0.70 + 0.03 | 4045.04 + 1075.76| 0.52 + 0.04 8
4620.00 — 18080.0| 1.02 —1.20 960.50 — 4800 0.62 —0.81 | 1186.50 —9780.00( 0.33 —0.61

Cunuikip 5026.52 + 479.15 1.06 £ 0.01 1556.54 £ 189.62| 0.69 +£0.01 | 2710.87 + 266.24 0.52 +0.01 40
1802.0 — 18080.0 0.86 — 1.22 378.0 — 4950.0 | 0.57 —0.85 | 560.00 — 9780.00 0.33 — 0.64

Swpwédwéniynilp: Unpdwpwihw), Ywpwup UbSpywjnud  (wjunpl nwpwéywsd
dUuwwnbuwy E Swphp gbnh wjwaquwunwd U hwunhwned £ uyuwé UGdwywuh gpnwdpwnhg
UhUsle Swohph Jhwhuwnudbip 2npwagbnpu: Iwunhwnd £ Uwle Lnnne uwpwhwpeh [@6ph
Ubé Jwunwd, Jwulwynpwwtu Nennewn, Lnynubignyn, “hpwhwing dwjpninne N 3 W wyy
[dwyubpney:

36nhuwyu hp hunphUu Gpwhunwghwneenilu £ hwyjnunud E.W. Shgpwljwupu W
U.lu. MhwynwUuht unyu wphuwwnwlph Juunwpdwl pupwgenid pwgUwynndwuh wewy-
gniejwl W wpdbpwdnp tunphnipnubn npwdwnpbint, huswtu bwl 6.U. Unwpebjwuhu,
Y. unnjuupl, 6.9, lunppupjuupt W WU, UdBinjwuhl’ wnGubhyuywl wewygnieintu
gnLgwpbptnL hwdwn:

aruvyuunre3ntu
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CKOM HayyHOH KOH(epeHIuu “AKTyalbHbIE NPOOJIEMBI SKOJOTHH W COXpaHEHUS Owno-
pasnoobpasust Poccuu u conpenenbubix crpan”. Beim. 9. Brnaankaskas, c¢.122-127, 2013.

3. bBapceesn H.O. Dxonorus cepebpsinoro xapacs (Carassius auratus gibelio, Bloch, 1783) B
YCJIOBHUSIX MOBBILICHUS ypoBHS o3epa CeBaH.ABTOped. AucC. ... y4. CTel. K. 0. H. Epesan, 21
c., 2014.

4. Tabpuensn, b.K.,Pusesckuii, B.K.3ybeii, A.B.,Bapceesn, H.O..Bapoamsn, T.B.Ilonosas
CTPYKTypa TOIMYJISIIUKN Kapacsi cepeOpsHOro, HHTPOLYLIMPOBAHHOTO B BOJOEMBI Pa3JIMUHbBIX
HPHPOAHO-KIMMATHYECKHUX 30H. buosor. xypH. Apmenuw, 65, 1,c. 19-25, 2013.
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HauuoHaAabHan Akaaemus Hayk ApmeHuu Buoaoruueckuu XypHaAn ApmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

cOnpdwpwpwlwllinbuwlwbhnnyuwélbpdKxcnepumenmanshsie u meopemuuecKue Cmamous
«Experimentalandtheoreticalarticlese

RwjwumwUuhytuuwp. hwuntu, 3(70), 2018

ygLuulnunuk dNLh Yrd ALUYUL 3ULRUSHL
INURUSLGUUYULEG Dk SUMrRGM 2UOULULUYLEM R
SuLSGUUUUL urasnruudesnr@3niue LNLhuh AUESEMNIU

U.3. QULUS3UL, L.L. UhUNL3UL

Swywunwlh wqquyhlwqnunwihl hwdwyuwnpwl
lilit.simonyan888@gmail.com

RPEpJwé Bu 2012-2015 ee. pupwgentd Yuwnwnywd nwpnwihu thnpdtph wpnyniugutpp, npnu-
gny pwgwhwjnyty £, np yeuuwhnwdnwuh (6 w/hw) $nup (6 whw) Yypw puwlwl hwupwihu hnidpw-
inbuwyutph genhinh W punnuhinh nGwenwd 6 w/hw, huy hpwphuwiht fuwpwdh 9 w/hw Unpdwubnp
wwwhndty  BU  wdBUwpwpép  EYninqu-tnnpupyninghwywl  wprynctbwydbwnnieniup,  npnlug
wgntignientuhg hwdwwwwnwupuwUwpwnp unwgytb) £ 568,2, 625,0 W 566,3 g/hw |nthyh pwnapnpwy
pbpe W Swhudws jnipwepwlgnip npudh hwpdny® 1,8, 2,0 W 2,1 npwd [nwgnighs 2whnyye: Uhluntu
dwdwuwy wwpqyt] £, np Lpdwé hnudpwinbuwlubpp pwpbpwn wgnbgnuentt Bu ennk) inGhulwshu
gnnnt  JunGwhnnGpnd,  pwgwuwywu  hGnlwupubpp  JdenuGine W wgpnEynhwdwywngbph
Yujniunieniup pwpapwglbine Ypw:

YGUuwhnedniu — (nhyh — puwlwl hwupwihU hntdpwwnbuwlubn (gGnihwn, pGUwnnUpwn, hpwpfuwghl
huwnwd) — inunbuwlwl wpnyntwyGnnepynt — gnen Gywdnein

IIpencTaBneHsl pe3ynbTaThl IPOBEICHHBIX MOJIEBbIX HccnenoBanuit 2012-2015rr. Bersasie-
HO, YTO TIPY NPHUMEHEHHH IIe0JIHUTa U OEHTOHNTa HOPMOH 3(P(HEKTUBHOTO KOIHMUYECTBA MPHUPOTHOTO
MHUHEPAJIBLHOTO CHIPbs Ha (oHe Onorymyca siBisiercss 6 T/Td, a B ciaydae BYJIKaHHYECKOTO IITaKa—
9 1/ra, KOTOpbIe COOTBETCTBEHHO obecmeumn 568,2, 625,0 u 566,3 n/ra ypoxkas TOMHIOPA C BbI-
COKHMMHM Ka4eCTBAaMH U 3a KaXKABIH MOTpPadeHHBIH JpaM JONOIHHUTEIbHAS PHOBUIE COOTBETCTBEH-
HO cocTaBistia 1,8; 2,0 u 2,1 npaM. YcTaHOBIIEHO, YTO YIIOMSHYTOE CHIPhEe OKa3bIBAET OJaromnpu-
SITHOE BIIMSIHUE HA YMEHBIIICHUE HETATUBHBIX TEXHOTCHHBIX ITOCIIEICTBUI U Ha MOBBIIICHHE yCTOH-
YUBOCTU arpO’KOCHUCTEM.

Buozymyc — nomudop — npupoonvie mMurepanbHvie METUOPAHMbL (Yeorum, 6eHmoHum,
BYIKAHUYECKUT WLTAK) — IKOHOMUYeCKAs d¢hhexmusnocmov — yucmas npudviio

The present article presents the results of the field experiments conducted during the
period of 2012-2015 for identification of economic efficiency of the norms of natural meliorants
(zeolite, bentonite and volcanic slag). The experiments brought us to the following results: on the
background of biohumus (6 t/ha) the norms of the natural mineral raw zeolite and bentonite each
on6t/ha as well as the norms of volcanic slag on 9 t/ha provide the highest economical-ecological
efficiency. As a result, their effect provided accordingly 568,2; 625,0 and 566,3 c/ha high quality
tomato yield and 1,8; 2,0 and 2,1 AMD additional income. Meantime, it turned out that the
mentioned raw materials had positive impact on reducing the negative effects of the arable lands in
technogenic belt andonin creasing the stability of agro-ecosystems.

Biohumus — tomato — natural mineral meliorants (zeolite, bentonite, volcanic slag)-

economic efficiency — net profit
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YELUWRNFUNFUR SNLL YrU ALULUUL 3ULRUSHL INFURUSEUUMLENh SUNPREN QUOURULUMLENh SLSEUWMUL...

Spgwyw Upgwywiph pwnwnphdubph (hnn, gntp, dpUninpinwht on W wjl) ntg-
pwnwgnihg wnwewgwé inunbuwywl Juwu wubiny hwulwgynid £ pppwlw dhpwdwinh
wnunundwl — wpryntupnud - wnwewgwéd  Ukqwwnhy — thnthnpuncggnlluph npuidwyw
qUuwhwwwywlp, plwywu nGunipuutph pwlwywywl W npuwywywl  thnthnfunceiniup,
huswbu bwl wyn thnthnfuniejwu hEnlewlep: EYninghwywu Juwup W npw hGinlewupubnp
Jwpnn U h hwjwn qu wdtbwwnwpptn élbpny W puwgwywnuGnpnid:

Undnpwpwn puncejwlp hwugpwé yuwup swihGihu bwhu pwgwhwjnygnd BU thn-
thnfunjnclltpp, www npynid npwlg inunbuwywl quwhwwnwywup [2]:

Ugnntynhwdwywngbph pwnwnphsubph nGgpwnwgndp JEnUutGinL Ywd pwpGiwy-
Jwup ninnywé wju Ywd wju wgnpndhgngwnnidp Utd pulinceinilu ni (wju Yhpwenipniu £
gununwd  wju dwdwuwy, Gpp wjiu  wnunbuwwbu wpnniuwdbin £, U Swhuudwé
jnLpwpwUgnin npwdu wwwhnynwd £ npnawyh 2whnye, wjjwwtu ngjup Jhgngwnnidu
wpunwnpnipintuncd sh wpdwwnwynnynid:

Pwujnfup [3], Quiuwnjwlp [4] Upnwd G, np guwjwé nnngynn lnwpwénLjnltlubpnud
Bwyywé gnunuinunbuwywu wywpenyutph (Yupunndhy, Gghwwnwgnpbl, wplwlwgwu
gnntl, wnynywun W wyl) gwlptpnd $nudbnph b uihnwdh pwpép swithwpewlwyubnp
wnunbuwwbu  gwén  wpnyniuwydGuneentt U wwwhndb,  uwywiu  Yhpwnywé
wwpwpunwuniptpp  pwpépwgunutd G hnnh  pGpphniynill ne bwwunnd wg-
pnEynhwdwywngbph Yuwyntuntejwl pwpapwgdwup:

Awpunwihu thnpdbph pwguwdjw wnwphutph wpryncugutpp yepinwstiny® henhuwy-
utppuanudGu, np 1 YgNPK-h ypw Juwnmwpywé dwhuutnp vhehu hwpyny wwwhnynwd Gu 7-
12Yyq hwgwhwwnhyh, 18-35 Yg Yupindhih, 19-34 Yg 2wpwnh dwyunbnh hwybywy pting
[1, 5, 6] UGy wnn Yeuuwhnwdnuh U 5 n Yhuwithnwéd gwdpwpny gndwnph Yhpwndwl
nEwend Yuwnwnywd dwhiubnp wwwhnynd BU hwdwwwwnwupiwbwpwnp 1280 W 980
Ua Ywpundhrh, 400-500 yg hwgwhwwhyh W 1350-1500 Ug |nthuyh hwdbywy pGpeh
unwgntu:

Lwwnwpywé hGnwgnunnienllltpp Uwwwwy U hGrnwwunt, bwl' wywnpgbinc
Upwpwuwnjwl nwpunh wwdwlubpnd W hwnwwbu  Gplwu-Gpwupu wdnndwpnnnc
hwpwyhg wagpngtunqutnnd YGuuwhnidnuh W npw $nuh Jpw plwywl hwlpwihu
hnidpwinbuwyubnph nwnpptp swihwpwuwyubph Yhpwndwl wagntgnientup |nthuh pGpegh
pwlwyh nt npwyh, huswtu bwle npwug nunGuwywu wpryntbwyBnneejwu Ypw:

Lqwé wgnpndhgngwnnidubph inuinbuwywl wpnjntwybunneeiniup hwpdwnybing
pupwgend Giuytn U punniudtp  thnpéwpwpwywl  wpiuwwnwlpubph  uwnwpdwl
dwdwuwywpowunwd  Gpypnd  2nljuywywu  hwpwpbpnigjnluuGph - wywydwuuGpnud
gnpénn YeLuuwhnwdniuh, hpwphuwhu fuwpwuh, génthnh W peunnuhunwihu Yuyh aGnp
pGpdwu yhpwndwu W nthyh Jwdwneh qutnp:

Lwwnwnywé dhgngwnnidubph nunbuwywl wpnntbwydGunneeiniup hwdwnyting
pupwgentd hhdp BU punniudb IUUI wagpnphqubuh Ywnwywnpdwlu wdphnup W wnw-
pwéwnowuncd punniuywé n yhpwnynn unpdwunhyubpp:

Swdwnyutpp gnig Gu ndby, np huswtu Yeuuwhnwdneup, wjilwGu £ wjn $nup ypw
puwywl hwupwihu hnwpwwnbuwlutph oguwagnpénidp (nthyh nuwntpnud wwwhnyby £
pwnan nunbuwywl wpryniuwybunngeg)niu (wn. 1):

2012-2015 pr. uwunwnwsd nwanwihu thnpdtph wpnynituputnpny YEuuwhndniup
6 wn/hw nwppGpwyned (nthyh pGpph hwybinwdp, wnwlg ywpwpunwgdwl nwppbpwyh
hwJGdwuwnnipjwu Gnt) £ 317,7 g/hw W unnwgdb) £ 1513,9 hwg. npwd |pwgnighs 2whnije:
UGLUuwhnwdnuh  $nuh  Jpw  oguwgnndtind  hpwphuwiht - fuwpwdh, gBnhinh L
pEunnupinwiht Ywyh 3; 6 W 9 w/hw swihwewlwyutpp' pbpeh hwybincdp $nlp
Uywwndwdp hpwphuwihu fuwpwdh nbwend Yuagut) £ 5,2-21,2 g/hw, gbnihinh nbwenud®
3,1-23,8, huy ptunnupnp nbwend® 27,4-79,9 g/hw, npnlp, suwjwd, pun  hnud-
pwwntuwyutph, UpJwd hbppwywuntpjwdp, unnighsh Ujuwwndwdp wwwhnybp B 1524,3-
1584,3; 1456,6-1509,6 L. 1607,7-1875,2 hwqg. npwd |pwgntghs ogntwn, uwlwju $pnuh
Uywwndwdp  wnwybp pwpép ognun  wwwhnytp 6u  ptUnnUphwnwihu - Ywdh  sw-
thwpwlwyutnp:
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Umgnuuwly 1. YEUuwhnidnwuh pnbh Jpw plwlwl hwbpwyht hnudpuwnbuwutph nwpptp juhwpwbiwutph Yhpwedwl ninbuwlwl
wpynibwytnnipnip (nphyh puntpmd 2012-2015 pE. Jhghun)

U.3. QULUS3UL, L.L. uhunusuu

Swppbpwlybbnp
o5 5 5 5 2w By By
2|22, 2 |2, §_|§. §_|35|3% z¢
Mo enLgwGhyGhng 33|22 §2 52|52 52|52 32|30 | % 23
22| 52|+ +5|+5 8BS |85 4&5 =35 |.ES3 E%3
93| 28 | =P SO | o2 +®W | +© +O (T e F=
CE | B < c < ] = fi=] 3 3 3
Ss3 | T© | & F & c (= fes ‘ga 'g_a %E
53 F - F & = &
1, Swnptpwybtinh ”hgfm'fup“”wmqmplnmﬂ- 2274|5451 |5482 5682 5680 5725|6250 6230|5503 (5593 5663
2. Uuniahsh hwggﬁgunm%jﬁlu‘f”p huyywg - |3177 |3208 3408|3415 3451|3076 3065 |3220(331.9 3389
3 Swdbyw phneh wndbpn, hud npw - 22332456 2385 6[2300 5 2415727832 2775 52200 32323 3 2372 3
YhOuw hnudneup LG hnpwOwn Ghpp L npuw g
4 Uhpwntwl hbn yuudws swhubnp, hwg, - | 660 |[7350 8100|8850 7380|8160 8040/ 681 |702.0 7230
nnw g
Fwybyw pbnph pbppwhwyuph,
5 nbnuihnfuowd L hpwgiwl swhiukpp, hug. - | 500 | 540 660 | 670 700|926 020|550 |600 €50
nnw g
6 OnwEkGp Swhuubn, hug, npwd - | 710 |7800 8780|0520 8080|0086 9860 7368 |762.0 7880
7 Unwgyti E&P&“%ﬁ[}i 2uhnup, - 11513014566 15006114385 1607.7|1875 2 17805[1524 31561 3 1584 3
Unwgyt tinwgnighs 2whnue (nwanighs
8 A i LR - |210 180 170|180 20 | 21 180|200 200 200
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UGUuwhnwdnuh $nuh Ypw ogunwgnpséting hpwphuwihu  fjuwpwdh, gbnthnp W
pEunnuhinwihu Ywyh 3; 6 W 9 whw swihwepwlwyutpp' pbpeh hwybinwdp  $nlp
Uywwndwdp hpwphuwihu fuwpwdh nbwend Yuaut) £ 5,2-21,2 g/hw, gbnihinh nGwenud®
3,1-23,8, huy ptunnupnp nbwend® 27,4-79,9 g/hw, npnlp, suwjwd, pun  hnud-
pwwntuwyutph, ULpJwd hbppwywunipjwdp, unnighsh Ujuwwndwdp wwwhnybp B 1524,3-
1584,3; 1456,6-1509,6 L. 1607,7-1875,2 hwqg. npwd |pwgntghs ogntwn, uwywju $nuh
Uywwndwdp  wnwybp pwpép ognun  wwwhnytp 6U  peUnnUhwnwihu - Ywdh  sw-
thwpwlwyutpp: Wuwtu, Grt pGunnnuhwnh 3 w/hw swihwpwlwyh Yhpwrenwdhg unwgyby
E 93,8 hwqg. npwd whnye, 6 whw-h nbwend® 361,3, huy 9 w/hw unpdwih nbwend®
275,6 hwq. npwd pwhnije, wuww Unyup sh YwpBh UG hpwphuwihU fuwpwdh W gBnihuinh
hwdwUdwu  Unpdwubph  nGwenwd:  Swupwwnbuwyutph  Unyu  swhwepwuwyubph
wanbgnLejwl tnwnpGnnLenLun, hwunnwwnygnd £ Uwl  wunbGuwaghunwywlu
hwywnyutnny:

Wuwhuny' YEuuwhnwdniuh $nup ypw plwywl hwlpwihu hnwdpwntuwyutph yp-
pwnUwl (wywgniup 6-wlwl w/hw Unpdwutnl Gu, npnup hptug wantgniejwdp W ptpgh
pwpépwgdwl W nlunGuwywu wprynibwyGnnegjwu wnnudnd Ywnbh £ nwuwygnnt
wadwU hbinlywi pwpeny’ hpwphuwiht juwpwd (gtnihn(pEUnnubnwihu Ywd, ytpghuu hn
wgnbgnipjwdp W unnighsh, W $nup Uywwndwdphpwphuwiht fuwpwdh W gGnihinp
Jhunyu swithwpwuwyh hwdbdwwnniejwdp wwwhnynwd £ (nthyh wybth pwpépnpuiy
pbpe U wnwybwagnyu nunbuwywu W Eyninghwywl wpnynibwyGunnipnit® Jhungju
dwdwuwy pwpbpwn wgnbgniejntt pnnubind wnbhubwéhu wgnbgniywl pwgwuwywlu
hGwnlwlputpp  JGndtiny, wagpnEynhwdwywpgbph  Ywjntunigintup  pwpépwiglbine W
Eyninghwwtu wuyinwug ullnwdptne wwwhnygine ypw:
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3.3. UNneGL3UL

33 QUU YEUnwlwpwlnipywl W hhnpntyninghwyh ghunwluwl YeUwnpnup
3hnnpntyninghwyh b d4Uwpwlntcewl hLunpuncn
hripsimekobelyan@mail.ru

2015-16pp. tnLwljwu Gnd W Uhuwywnw gpnwdpwnnd hpwywlwgdb) U Jwuptwpwlw-
Jwl ncuncdUwuhpnieyniuuGn: UwuptwpwUwywU gnigwuhutph hhdwU ypw YuwnwpdBy £ oph npuiyn
quwhwuwnid: IGnwagnunipjwl wpryntugnud wwpaybl £, np yndntbw YEugwnwihu hnupwsntpny
wnwyb] wnuinnnwsé £ Gpllwljwl |hép:

Uhuywipw gpwdpwp — Gpliwlywl (g — uwwpndhun pwlmbphwlitn — Gnip-hlnteu — gnh npwl

B 2015-16 rr. 65111 IpOBeAEHB MUKPOOHOIOTHIECKHe HecieqoBanust B EpeBaHckoM 03e-
pe u BopoxpaHmwime Axnapa. Ha ocHOBe MUKpOOHOIOrHYECKHX MTOKa3aTesel poBeieHa OLeHKa
Ka4yecTBa BOAbL Pe3ysbTaThl MCCleOBaHMA MOKa3aiu, 4to EpeBanckoe o3epo Gonee 3arpsi3HEHO
KOMMYHAJIbHO-OBITOBBIMU CTOYHBIMU BOJIAMHU.

Boooxpanunuwe Axnapa — Epesanckoe o3epo-canpoghummsle baxmepuu —
KOMU-UHOCKC — KAYeCmE0 600bl

In 2015-16 the microbiological investigations of the Lake Yerevan and Akhpara reservoir
have been conducted. Based on the microbiological indexes an assessment of the water quality has
been conducted. According to the results the Lake Yerevan reaches was more polluted by
municipal wastewater.

Akhpara reservoir — Yerevan Lake — saprophytic bacteria — coli — index — water quality

Upiwwpw gpwdpwpp gunuynwd £33 Unnwiph dwpgh Ipwgnwl pwnweh nw-
nwéentd, Yunenigws b pwgnul geinh Ypw: pwidpwph dwytptup 1,7 Y2 £, ubyned
E Ipwgnwu b Uwpdwphy gbintphg: Upuwywpw gpwdpwpp Jnund £ Ullwu-3pwgnwu
Ywubwnh dtg. Upgbh giuwdwuwiht W Upgbh gepdwktyunpuwywjwlh Ywpgudnnhg
onwdpwpu £ Mwuwndwpp pwpwihgewihu E, Gpywpnieiniup® 117 J, wnwyblwgnu
pwpépnigniup® 14,5 J: Qunwup uwngwywnwd E[1]:

Gplwlujwl thép wphGunwywlu gprIpan E, yuwnnigywsé Gplwlh nwpwéend,
pwgnwt gbnh Yypw: Uwytnptup 0,65 Yd- E, dhghu funpnipiniup® 8 (wnwybjwgniup® 18
J): Qpudpwph unbnédwl Lwwwnwyp Ipwgnwl gbnh hnuph jupagwynpndu £ W onkph
oguwgnnédnuup: Mwwnywpp hnnwihu B Gphuywndwsd  Gpywpepbnnut  uwhyutnny,
Gpywpnieinup® 480 U, wnwybiwagniu pwnpanpnieniup’ 294:

fFGwtwn Upywé opwdpwputnp Gpyneuu £ ginnuyned GU 3pwgnwl gGinh ypw, wjunt-
hwuntna gph npwyh dlLwynpdwt inGuwlyntuhg Gupwpyynid BU tnwppGp gnpénuutph
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wagnbgnipjwl: Gplwljwu [dnwd oph npwyh dbwynpuwl ypw wnwyb, Jd6é £ wp-
nwnpwywlu W yGugwnwihu hnupwgnptiph wantgnienup, Uuwwpw  gpwdwpwnnid
Lywuwntih £ gynunuinuinbuwywu W yugwnwihu hnupwyntph wanbgnipiniun:

Whiwwnwuph Uywwnwyl £ Jwupfwpwlwlwl hGnwgnuninceniulGph hhdwu ynpw
pwgwhwynty UWpJwé gpwdpwpubpnid  onh npwyh  dlwynpdwl  wnwuduwhwnynt-
pintbutnp W tnw npwug Jwuptwpwlwywl quwhwwwywup:

Qnuwjhu Eynhwdwywpgbpnud JwupEuGpu punnibwy GU 2w wpwag wnpdwagwlpbint
dhpwdwynh thnthnfudwl wwjdwuutGphu, pwuh np hGwn jncpwgynn opguwywu Uniptph
wllpwu  thnthnpunipintup . hwugbgund £ uwwpndhin Jwuptubph hwdwndte
thnthnpuntpejwu:

Uwytnpnitpwihu gpGpnud opgwlwywlu Uniebph wywpnilwyniejwl gnigwuhy E
hwunhuwunwd Lwl wepdwugwlwwnwiht opuhnwgndp (MO)' wjuhUpl prYwsUh wjil
pwlwyncp)ntlp, npp éwhuuynud £ opquuwywl Uniebph opuhnwgdwl dwdwuwy [5]:
Uwnnnt wywnhy nunbuwywl gnpéniubniejwl wanbgnipjwlp tupwyw gpwdpwputpnd®
opuhnugdwl gnigwuh2h thnthnfuwywunieintup hwunhuwund £ npwbu Yenunweptph
uGpunwddwl nbdhuh punipwaphs [2]:

Qnuwdpwnh Jwuptwpwlwywl wnunnundwl hhduwywu gnigwuhy £ JGgndhy uww-
pndhin Jwupkubph (24 dwddw pupwgentd, 37°C woénn) pywpwlwyp: Ynih-huntkeguh
(wnhpwjhu gntwhyutph pwuwyp 1 | 9nned) wnyuwynieintup opnud punipwannd £ dwpnywug
W yEunwuhutph Ynnuhg epwjhu Eynhwdwywng Uepundywé dhypndinpwi [81:

Ynepe L dbpnn: Unuwwnw gnwdpwnnud W Gpliwbjwl janud Eyninguuuwuhnwnpwywl neuncd-
Uwuhpniejntuutp  hpwywluwgubine bwwwnwyny dnpwend £ uwnwnytp 2015-16 pR. wwppbp
ubignulbphl: Lunpwenudp wwwpdt B Jwuptwgbpd  tnwpwubpnd  Jwuptwpwunigjwl  Jbp
punniuwd  dbennutph  hwdwéwiu [7, 91 Uwwpndhin pwlynbppwlbph pwpwlwyp’ SUU/ML
(qunnie wnwpwgunn Jhwynp) npnpytp E 37°C shn ullnwpwp wguwnphg  wwwnpwungwsd
unwlnwnu ulunwdhgwywjpned, funppwihlu gwlpuh UGennnd, huy Ynih-huntieup' @UU/ (wnhpwjhu
gniyhyubph  pwlwyp 1p gpnud) JGdppwlwihu  $hiinpdwl JGennnd [6]: MGpdwugwUwwnwihl
opuhnwgUwu wndtep npnayty £ Unipbih Jbennny [11]: 2ph npwyh quwhwwnnudu hpwlwuwgyt) £
puwn Nndwkuynih 3, 10]:

Upnyniuplutp W pubwpyned: 2015k, uunwpywd dwuptwpwlwywl hGunwgnunt-
pnLuutinp gnyg inytghu, np Uhuwwpw gpwdpwnnid 37°C waénn uwwnpndhuin pwyntphw-
utph pywpwlwyp wnwwnwuyb, 810-4500 QUU/J] uwhdwlunwd: Uwwpndphuin pwlynt-
phwutph hwdbdwwnwpwn pwpép pywpwlwy gpwugyb, £ 2015 qupuwlp (4500
QUUMY), hugp ywydwuwynpyws E Gt gpwithnfuwlwyniejwl bwgdwl b Ipwgnuwl gb-
inh Jwpwnpdwl hGw:

2016p.uwwnpndhinn  pwynbphwltph  pYwpwlwyp wwwnwlyt, £ 390-1040
QUU/ uwhdwunid: 2016R. Uhuwwpw gnwdpwnp wdnwup nwwnwpy £ BnGl, huy wuwup
lgutl £ gpnd, wjn huy wwwndwneny wlwlp gnwlgyt] £ uwwnndhn pwyntphwltnh
hwdtdwwnwpwn  thnep  pYwewlwy (390 QUUM): Uwhdwujwéd Uunpdwuinhyutph
hwdwawju Lfluuan.nLr&LUth onGpnud uwwnndhwn Jwuptubph wwpniuwynee)nlup swtinng
E gGpwqwugh TJj-nd 10° qunnie wnwewglnn Jhwynpp:

Uhuiwwpw gpnwdpwpnud 2015-16pe Ynh hunteuh wpdtpubpp thnihnfudtp Gu 2-9
hwq. QUU/, uwhdwunwd: Unjh-huntpuh pwpép wnpdbeutbp (9000 QUU/) gpwlgyt) Gu
2015 p. wdnwup b wplwlp: LUwU pwpép wpdGeutpp hwjwlwpwn gpwdpwph wthw-
JGpd hwwndwénd hwunhwnn YsunwuhubGph wpunwenpwlph wpryntup Gu: 2016 p.
wunwup gnwdpwpnid wnhpwjhu gntwhy sh hwyinuwptndtby (wn. 1):

Uhuwwpw gpnwdpwpnid 2015-2016pR wtpdwlgqwlwwnwihl opuhnwgdwl wndte-
utpp thnihnpuyty Gu 2.2-4.5 qu.O/r}Lf3 uwhdwultGpnd (wn.1): Rwngpwhwd onGnpnid
wEpJwlugwlwwnwhu opuhnwgdwl Jténiejwl uwhdwlwihU pnywwnnbih funneegniup
Yuaqunid E* 2-5 UgqO/f [11]:
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Uluyupw gpudpup
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LY. 1. 2015-16 pr. Uhuwwpwh gpnwdpwnnid uwwnndhn
pwywintphwutph pywpewlwyp (QUU/Y)

Gplwujwu 1dnd 2015 e. uwwnndhuin pwyinbphwutph pYwpewlwyp tnwwnwuyb) £
720-6400 QUU/J] uwhdwuutpned, huy 2016 . 600-4000 QUU/| uwhdwuntd: Unip-
huntpuh gnigwuhputpp 2015 . qupuwlp b wdnwup Yuaqut Bu 10.000 QUU/|, wplwup®
5000 QUU/: 2016 . Ynih-hunteuh gnigwuhputpp thnthnfudt) Bu 5-7 hwg. QUU/|:

Gplwljwu [Gnud uwwpndhin pwynbphwutnh hwdtdwwnwpwp pwpép pUWRW-
Lwy gpwugytp £ 2015 . qupuwup 6400 QUU/M], npp wwjdwuwynpybl E oppwgren-
nnulEph LJwgUwu W Ipwgnwu gbnh JuwpwnpdwU hGwn: Pwpép £ Bt bwl wGpdwl-
qwlwwwihu opuhnwgdwl wnpdtputpp (4.9 LIqO/mI3): Uwywjt  wGpdwugwlwinwihu
opuhnwgdwl pwnép wndbeutp hhduwywunwd gpwugyt) Gu 2015-16 pR. wlwup (6.3-
7.4 UqO/mP), pwg gwén t EnbL uwwpndhuin pwynbphwutnh pywewlwlyp (2800-4000
QUU/MY: Wu Gplnypep pwgwwnpyned £ Upwund, np Gpllwljwt ([6nud wdnwup Uywwnyb) £
«pph  wnynud», nph  dwdwlwly gphdnnUbGph  huwnBUuhy pwquwgndp  dupkp E
pwywnbphwutnh waép [4], huy wpuwul wpnbU' gphuninuGph Jwhwgwé pghoubpp, Luwntiny
onh  hwwnwyphl, Uwwuwnb] BU opqwlwywl Unieh wdbwgdwup nph  wpnniugnd
gnwdpwpnid Ynyhu pwpénpwgty £ Jwuptubph pwpwlwyp:

Eplwmiymt h&

=2015p

2016p

pYwpuinul QUUAL
\ )

quipnih wdwp wonih

LY. 2. 2015-16pp Gnliwljwl [dnid uwwnndhn
pwywntbphwubph pYwewlwyp (AUUN))
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Unyniuwy 1. Unwwpw gpwdpwpnud b Gplewtjwt [6nd gpuitigdwé Ynih-hunteuh
wEpUwugwuwwnwihl opuhnwgdwl W 9Epdwunmhdwuwhu wndteutpp 2015-16p(.

Quwpntu Jdwn UonLu

2015 2016p | 2015p [2016| 2015 [2016p

Unih-hunkeu QUU/ | 2000 | 2000 | 9000 - 9000 0

Uhiwwnw- M0 UqOmnJ® 4.4 2.2 4.0 - 45 2.2

gnwJpwn (T°C) 9 12.2 16 - 15 10
Unih-hunkeu QUU7 [ 10000] 7000 | 10000 | 6000 [ 5000 | 6000

bplwlywl hé | MO UgO/mu’ 4.9 45 4.8 4.8 7.4 6.3

(T°C) 18 18 28 21 19 15

fEwtn  UWJwéd gpwdpwputpp Gpynwul | gunuynd BU Ipwgnwt gbinh ypw W
Gupwyw U Jwpnwdhu gnpénuh wagnbgniejwup, Spllwljwl [6h Ypw win wgnbgnipintul
wnwyb] wpunwhwynwé E: Gpllwl pwnwehg thé pwihynn Yeugwnwihu hnupwsentnh
wnwwniejwl  Jwuphu U Jywnud  uwwpndhuin pwynbphwltbph W Ynih-hunbeup
hwdGdwwnwpwn pwpan wnpdGeputpp, nph wpnyncugned thnpuyGp 9ph npwiyp:

Ungnruwy 2. UwyGplnipwihlu entnph npwyh Eyninquuwbhinwinpuywl nwuwywpgnudp

Uwwpndhwin pwyintphwltph | Unhpwjht gniwhyutnh
Ywng pYwpwlwyp' hwg. pe./Up pywpwlwyp' hwg. pp./
1. Quithwqug Jwpenip <0,1 <0,003
2a Swuw Jwpenip 0,1-0,5 0,003 -0,5
2b LhnghUu dwpnip 0,6-1,0 0,6-20
3a Pwyjwpwn dwenLp 1,1-3,0 2,1-6,0
3b fgny wnunnunywd 3,1-5,0 6,1-10,0
4a Quwthwynn 51-7,0 11,0-50,0
wnunnywéd
4b huwnn wnunnunywéd 7,1-10,0 51,0-100,0
5a Swuwn Yknwnnn 10,1-100,0 110 -1000
5b Guwjpwhtn yEnwinn >100,0 >1000

Wjuwhuny, Gplewbywl (gh gncpp, hwdwdwju NndwuBuynih Jwytplenipwihu optnh
npwyh Eyninquuwuhnwpwywl  quwhwwndwl (wn.2) [3,10], pun uwwnpndphuin  pwy-
inbphwubph Jdhght pwpwuwyh 2015 p. nuuybp £t «pny wnuninwdy, huy 2016p.
«pwywnwn dwenipy» 9pbph wpghU: Ynih-hunteup wnpdGeutph hwdwéawju 2015-16 pe.
Gnlwljwu gh gnipp nwuyty £ «enyp wnnningwéd» optph Ywpghu:

Lwwnwnywé hGnwgnuninie)nluutph wprnyniupnd Uuwwnw gpwdpwinh gnupp puwn
uwwnpndhwn pwywmnbphwutph dhght pywpewlwyh 2015 p. nwuybp £ «pwdwpwn Jw-
pnipy, huy 2016 p. «dwenip 9pbph» YwpghU: YUnih-hunteuh gnigwuhpubph hwdwéwju
2015-16 pr Uwwpw gpwdpwnh onipp nuwuydb) £ «pwdwpwn dweniphg — @nyp wn-
wnnnywéd» ontnph Ywnghu:

MNEpdwlgwuwwnwihu opuhnwgdwl uwhdwUwjhu pnywwmpGh funnggjuwu gb-
pwquwugnidutn (6.3-7.4 Ug O/nd3) Lywuwnyby BU Gplewbjwl enud” 2015-16 RR. wlwlp:

NuntdUwuhpnepynillGnu hpwywuwgybp Gu Ubwu - Ipwgnwl  hhnpnEuGpgn-
Jwulwnh  «nwuncdUwuppneegnilp - Ythdwgh thnthnfudwu - wwydwUuGpned» - Spwigph
2ngwuwyubpned:
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DAILY ACTIVITIES OF PARTHENOGENETIC DAREVKIA
ROSTOMBEKOWI SPECIES
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The daily activities of two isolated populations of endangered species of rock lizards
Darevkia rostombekowi were studied. The main aim of our study was the show the competition
among syntopic species of rock lizards. Our results have shown the similarity of patterns of daily
activities for lizards belonging to different species and sharing the same territories and differences
in peak of their activities, which allow them to avoid the competition.

Rock lizards — syntopic species — competition

NwuntdUwuppdt B hwgyugynuin inbuwyp Darevkia rostombekowi  hpwphg UGyntuwgywé
wnwnLywghwlutnh opwywu wywnhynipinilp: IGnwgnuniejwl hhdbwywlu bywunwyp® gnig nwy
uhuinnwhy dwjnwihu Unntultph Jhol upgwygwjhu thnpuhwpwptnnieiniultpp: IGwnwagnunniejwl
wpnyntupUbnp gnug wnygtghu, np sguwjwé uhunnwhly dwjnwihu Unntultph opwywl wywnhyniejwlu
Udwlniyniup® opyw pupwgepnid pwlwlwlwl nwpwdjwonipjwl gpnwdhyutpnd wyinhyniejwu
whyGpnud Jwu npn2  wnwppGpneegnlltn, hugp enyp £ wwihu  thnppwgul) nGuwyubph  Jhelo
dpgwygnipejniup:

dwynwihl dnntulbpn — upuinnwhly inGuwlubn — dpguwlgnipni

CyTo4Hasi aKTHBHOCTh PEJIKOrO BHJA CKanbHBIX simepuil Darevkia rostombekowi 6suta wic-
ClIeZIOBaHa B M30JIMPOBAHHBIX JPYT OT Jpyra nomyssiusx. OCHOBHOM LENbIO HAIIETO UCCIIEI0BaHMUS
ObLIIO TTOKa3aTh KOHKYPEHTHOE B3aUMOJICHCTBUE MEK/LYy CHHTOITMYHBIMI BHIAMH CKAJIBHBIX SIIEPHIL.
Hamm pesysibTarhl MMOKa3aid, YTO, HECMOTPS Ha CXOKECTh CXEMBI CYTOYHOW AKTHMBHOCTH CHH-
TONMYHBIX BUJIOB SAIIEPHIL, B rpaduKax PacrpeesieHis UX YHCIEHHOCTH B TEUCHHUE JIHSA UMEKOTCS
HEKOTOPBIE Pa3JIMyusi B MHKaX AKTUBHOCTU SIIEPHI], YTO TMO3BOISET YMEHBIIUTH KOHKYPEHIUIO
MEX]Ty 0COOSIMHU, TIPUHAJIEKAMMU K PA3HBIM BHIaM, HO OOUTAOIIMMH Ha OJIHOU TEPPUTOPHH.

CkanvHvie awepuybl — CUHMONUYECKUe 6U0bl — KOHKYPEeHYUsl

The Caucasian rock lizards of genus Darevskia is one of the most interesting and
outstanding group species of reptiles, which made fauna of Armenia especially unique
and attractive. Being the recognition of reticulate evolution and hybrid speciation in
animals, the Caucasian rock lizards’ complex have a strong impact on our understanding
of evolutionary mechanisms, where parthenogenesis was first reported in vertebrates by
I.S. Darevsky in 1956. Unexpected, the some parthenogenetic species which have twice
reproduction rate inhabit restricted territory and have low density of their population [1,
2, 3]. Consequently, one of them — Darevkia rostombekowi species have been included
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in Red Book of Armenia and ITUCN Red List and have category “Endangered” Blab
(i,iii) ver. 3.1.

In many sites this species are sharing with the territories with other syntopic
species of rock lizards. Thus, two parthenogenetic species (D. rostombekowi,
D. unisexualis) inhabit together in vicinity of Tsovak village (Gegharkunik Marz) and
three parthenogenetic (D. rostombekowi, D. dahli, D. armeniaca) species occur near to
Dilijan city (Tavush Marz). It is well known that parthenogenetic species often reach
relatively high density of populations. According to the theory of ecological niche
specification, competition of two close related species living in the same area should
lead to competition exclusion [4, 6]. Thus, the main goal of the present study is to
compare some aspects of autoecology of parthenogenetic species and to reveal
differences in their ecological niches. It is well known that the temperature plays a
major role in many aspects of ectotherm physiology, behavior and ecology of lizards [5,
8]. We studied daily activity of D. rostombekowi in comparing with syntopic
parthenogenetic species D. unisexualis, D. dahli with aim to clarify the factors of
coexisting in mixed populations.

Materials and methods. Fieldwork was conducted in June-July 2015 near to the
Tsovak village in the Gegharkunik Marz and Dilijan city in the Tavush Marz of Armenia. Two 1
km transects were surveyed by a pair of observers that systematically searched for lizards by
walking through transects between 08:00 to 18:00. All transects were sampled by walking in a
regular slow cadence for up to ca. 60 minutes each. Thus, a given transect started within intervals
of three hours. This method was used to increase the independence of observations. All lizards
sighted along transects were recorded. For each sighted lizard we recorded the time of sighting,
condition of the weather (sunny, partially clouded or cloudy), whether the lizard was in the sun or
shade, and the type of substrate. We also took hourly air, rock and soil temperatures with a bulb
thermometer, prior to the beginning of each transect. No lizards were killed during this study.

Results and Discussion. A total of 352 individuals of D. rostombekowi and 345
individuals of D.unisexualis were recorded in Tsovak locality, while only 43 individuals
of D. rostombekowi, 81 individuals of D. dahli and 12 D. armeniaca were recorded in
Dilijan during the study period. In both localities D. rostombekowi showed a large
overlapping in the spatial and trophic niches with syntopic species.

In vicinity of Tsovak village during summer days both parthenogenetic species
exhibited similar patterns of activity, with activity concentrated in the late morning,
decreasing to 12.00 h. However, we may see on fig. 1, where pattern of two species in
one day is presented, the one peak of activity for D. rostombekowi (87 lizards on 1 km)
and two peaks of activities for D. unisexualis (97 lizards on 1 km). The young lizards of
two species have different peaks of activities, where D. unisexualis were more active in
morning time, while the number of subadults of D. rostombekowi lizards has increased
in midday time.

In next studied area we also noted the similarity of pattern of daily activity for
D. rostombekowi and D. dahli with two peaks of activity in morning time and midday
time (fig. 2). D. dahli has morning peak of activities from 9.10 until 9.50, while
D.rostombekowi reach the peak of activities on one hour later: from 10.00 until 10.50.
Later activity decreasing at the same time for both species: from 11.10 until 12.00 with
slightly increasing during second peak in period of 14.30-15.00. The young of
D. rostombekowi have the only one peak of activity in morning time.
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Fig. 1. The pattern of daily activities of adults (ad) and subadults (sad) lizards of two parthe-
nogenetic species during June 18, 2015, in Tsovak population (on Y -axes is the number of lizards).

The difference between peaks of activity of D. rostombekowi from two localities
is explained by climate difference observed on 1956 m altitude in Tsovak locality, where
temperature of air increased from 14°C at 10.00 till 23°C at 12.00 and humidity
decreased from 64% till 40%, while in Dilijan locality on 1327 m above sea level,
temperature of air changed in diapason 19°C-21°C and humidity 80% -71% in the same
period of time.
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Fig. 2. The pattern of daily activities of adults (ad) and subadults (sad) lizards of two parthe-
nogenetic species during June 20, 2015, in Dilijan population (on Y-axes is the number of lizards).

In two localities the patterns of activities of young of one species are following
the patterns of activities of adults of other species. The asynchronous activity cycles of
adult and young of syntopic species are probably the result of avoidance of competition
for food. As have shown our measurement of body temperature of lizards in Tsovak
population, the D. rostombekowi had higher temperatures during peak of activities, than
D. unisexualis when temperature of air in shadow was recorded 24-25°C, the mean
temperature of body of D. rostombekowi was 30.3°C, while D. unisexualis had 27°C,
average body temperature. The differences of preference in optimal temperature among
two species may reveal the occurrence of one peak in pattern of daily activities of
D. rostombekowi and pattern with two peaks of activities for D. unisexualis.
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The article refers to the issue of forest degradation, the analysis of the main factors causing
degradation, the reasons for the degradation of the forests of Armenia, the current state and the
restoration means of degraded forests in Armenia. At present the degradation of forests is one of
the most important and urgent problems mankind faces, the main reason for which is human
being's irrational and non-professional nature. The main reason for the degradation of forests in
Armenia is the human factor, especially illegal logging of the 1990s. The restoration of degraded
forests is based on the following methods: natural growth support by fencing, natural re-growth
support through soil mineralization, coppicing, etc.

Forest fund — degradation — climatic factors — anthropogenic factor —
biotic — recreational overload

Lbnpywjnidu wuwnwnubph nbgpwnuwghwu dwpnynipjwu wnele swnwgwéd Ywplnp W hpw-
nwy |ndnud wwhwugnn hhduwhuunhputphg JBLu £, nph giluwdnp wwwndwnp dwpnnt ng nwghnUwy
W wuhwpdbUywun ploginwgnpédnidu E: 33-nud wunnwnUbph nbgpwnwgdwl gfuwynp wwwnwnp
Uniuwtu Jwpnyuwihu gnpénul E, hwnywwbtu 1990-wywl pR. wwophuh wuwnwnwhwwnnidUbpp:
Agpwnwgywéd wunwnlbph YEpwywugunidp hhdwuwyund uwnwnpynd £ hGnlyw)  Gnuwtwy-
utpny' puwywu ybpwéh odwunwynid gwulywuwwwndwl nwlwynyd, plwywu ybpwsh odwunwyncd
hnnh hwlpwjuwgdwu Gnwuwynd, yndnwhywjhu y&pwsdh odwunwynid W wy(u:

Wlinwnuyhl $nln — nbtgpunwghw — Yihdwywlwl gnpénlltn — dwpnwéhl gqnpénl — YELuwdhl —
ntlyntwghnl qbpptrUuywontpntl

PaccmarpuBaercs mpo6iema gerpaganun JiecoB PeciyOnukn ApMeHns U aHAIU3UPYIOTCS
TJIaBHBIC ()aKTOPHI U €€ TIPUUMHBI, TAeTCsl OLICHKA CETOHSIIHEN cUTyaruu. B HacTosmee BpeMs
9TO OJHA W3 TJIABHBIX NpoOieM, TpeOyiomas HeMemIeHHOro pemeHus. OCHOBHas HpUYMHA
Jerpajaliid JecoB denoBedeckwit ¢akrop. Ocolylo poib CHITpaIM HEperyJupyeMble U
He3aKoHHBIE pyOkH secoB 1990-x m Hawana 2000-x r. IIpencraBieHs! pasHble anpoOUpOBaHHBIE
TIOAXO/BI M METOBI IJIsl PEKOHCTPYKIIMH U BOCCTAHOBIICHHUS JIETpaJMPOBaHHEIX JiecoB PA.

Jlecnoii ¢hono — deepadayus — kKnumamuieckue Gaxmopsl — AHMPONO2eHHbLIL YaKmop —
buomuyeckull — peKpeayuonHas nepenHazpysKa

The term "degradation™ derives from the Latin "degradatio”, which means
gradual reduction, decrease or decline. Forest degradation means a gradual loss of
forested areas, deterioration of the quality of forest (canopy closure, species
composition, annual growth of timber, biomass, ecological functions, etc.) as a result of
various negative factors.
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Some authors describe "degradation” as degradation of biomass, productivity or
biodiversity in forest degradation and changes in ecological functions [10]: There is
another brief definition of degradation: loss of woodland or forest [7]: In terms of sense,
these characteristics are almost no different.

According to the UN Food and Agriculture Organization (FAQ), in the first
decade of the 21% century, degradation of the world's forest areas reached 6 million
hectares as a result of large-scale logging and other negative factors. That is to say about
30-35 million hectares of forest cover on the world has been subjected to degradation at
that time. According to the World Bank, in 2000 to 2012, the forested areas in the
Russian Federation (RF) were reduced by 32.6 million hectares as a result of negative
factors, and the restoration was only 16.2 million hectares. That is to say 2.2% of the
Russian forest surface degraded during the mentioned period. In the same period, Brazil
lost 5.1% of the forest surface, US - 4.3% and Canada - 4.0%. Thus, one can conclude
that forests of the world over the years are subjected to large-scale degradation as a
result of the influence of various factors [7-11]:

Materials and methods. Different local and international literature sources have been used
for this study, as well as government decisions (e.g. Government Decree No 684-N on June 27,
2013 on Conservation of state forests), FAO publications, etc. Comparative geographic, complex
analytical, induction methods, as well as systemic, spatial-temporal and geo-ecological approaches
were used during the study.

Results and Discussion. The major factors causing forest degradation are
conditionally divided into the following key groups:

1.1 Climatic,

1.2 Biotic,

1.3 Anthropogenic.

1.1 Climatic factors include air temperature, relative air humidity, winds and
lightnings, atmospheric precipitation (rain, snow and hail). As a result of the climate
change forecast (increase of average air temperature, decrease of precipitation) in
mountainous areas of Armenia, a gradual upward movement of vegetation landscapes is
forecasted. The vegetation of the steppe and semi-desert zones will gradually remove the
vegetation of the lower zone of the forest belt, occupying the forested areas. That is,
global climate change will promote forest degradation phenomena. According to
forecasts, the loss of forest territories in the North-Eastern region of Armenia will make
about 9 thousand hectares [10]. In addition, as a result of climatic changes, there has
been an increase in the frequency of droughty years, when under conditions of high air
temperature, decreased amount of precipitation and relative humidity in some cases
considerable drying of the forests, loss of trees vitality are observed. In the drought
years, the frequency of emerging forest fires also significantly increases, which is
explained by the duration of the dry period. In the droughty years, the frequency of
emerging forest fires also significantly increases, which is explained by the extended
duration of the dry period.

The erosion processes are activating as a result of heavy rains, mudflows and
landslides in mountainous forested areas, resulting in decreasing the forest cover. The hail
damages is considerable to young stands. As a result of abundant snow, a snow- break and
windthrow causes damage to potential re-growth and canopy closure development [2].
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Strong winds generate a windthrow, resulting in degradation of significant
forested areas. Violent windthrow cases have been registered in almost all forest
landscapes. In such areas, an unwanted transformation is taking place now- high-value
beech and oak trees are replaced by hornbeam, poplar, ash and other relatively low-value
trees and shrubs. This is a classic example of forest degradation.

Lightning often contribute to the occurrence of fires, at which non in-time
extinguishing damage harmfully the forest ecosystems.

1.2 Biotic or biogenic factors are the living organisms capable of causing
considerable damage to the forest masses or individual trees and shrubs. The oak stands
are heavily damaged by oak fungi, which, during the massive breeding period, dry oak
leaves and significantly reduce the annual growth of trees and, in some cases causes to
their dry-out [2].

Leafy pest insects cause increasing significant damage to RA forests. Defoliation
significantly reduces the annual growth of trees causing drying of large forest massive
after two or three years continuous impact. The most of damage are caused by brown-
tailed moth (Euproctis chrysorrhoea L.), lackey moth (Malacosoma neustria L.), Gypsy
moth (Ocneria dispar L.), which are capable of massive reproduction and can destroy
large masses of forest [3].

1.3. Anthropogenic factors are considered to be the most negative factors for
degradation of forests, especially in relation to illegal logging. In the 90s of the last
century as a result of the energy crisis, large-scale illegal logging was carried out in
Armenia, resulting in degradation of huge forest areas. According to various expert data,
the area of illegal felling in the north-eastern region of Armenia varies from 20 to 30
thousand ha [2]. Some of the high-value seed origin oak stands were replaced by low-
grade coppice forests. An unpleasant transformation of high-value beech forests stands
were re-placed by low-grade hornbeam forests.

Fires caused by human negligence have a huge negative impact on the
degradation of forested areas. The forests of the Republic of Armenia also are not free
from forest fires. In 1998 -2010 there were 198 fires and about 1700 hectares of forest
covered was burned. In recent years due to preventive measures in Armenia the damage
caused by anthropogenic forest fires has decreased. The loss of forested areas for 2011-
2015 made about 500 hectares [1].

Grazing of large and small cattle in forests also contributes to degradation
phenomena. Destroying the natural regrowth of the forests, the forest is deprived of the
young tree and in case of continuous grazing, degradation occurs.

Forest degradation also contributed by the technogenic factors, particularly by the
open mining industry, with a striking example of the exploitation of the Teghut mine in
Armenia. In addition, harmful emissions of industrial enterprises and environmental
pollution by hazardous substances are very dangerous. The most sensitive plants and
trees gradually stop growing and eventually dry. All this also has a negative impact on
the biodiversity patterns that fall dramatically [7, 8, 9].

Poorly organized people's recreation in forest landscapes may also have a
negative impact on the state of the forests. The natural re-growth and the younger trees
are damaged, the soil becomes too solid and the conditions of growth are aggravated. In
order to avoid these negative phenomena, access to some forest areas is restricted to
people and may be also prohibited in a fire-dangerous period [1].
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According to the official data, the RA forest fund is 459900 hectares, of which
334100 hectares are forested or 11.2% of the total area. The forests of Armenia have
uneven distribution and are traditionally grouped to the north-east (62% of the country's
forests), south-east (36%) and central (2%) forest massifs.

Forest geosystems within the borders of Republic of Armenia in 4000-1000 years
B.C. made up around 35% of the total area, in 18-19 centuries- around 18%, in the early
20th century- 10%, in the 1950s- 8.1%, at the beginning of 1990-s 11.2% (according to
the official data) and about 8% at the beginning of the 21st century (according to satellite
imagery results and studies by international reputable organizations). Over the past two
decades, the restoration and re-growth of a considerable part of the forests has taken
place within its former borders. The restored forest is qualitatively degraded [5].

The Armenian forests were particularly damaged by unregulated and illegal
logging after independence: At the beginning it was docked with a blockade and an
energy crisis, and from 1996/97 it turned into an organized business, including the entire
logical chain of woodworking, including timber exports. The majority of large-scale
permissible and unauthorized illegal logging took place in the vicinity of major cities
(e.g. Vanadzor, ljevan, Alaverdi) as well as in forest-rural communities [4].

A striking example of deforestation and forest degradation can be seen in Lake
Sevan basin, where a quarter of the artificial planted forests have been logged out [4]:

Cuttings have significantly accelerated erosion processes, which, in turn,
contributed to the emergence of powerful mud flows. These unregulated cuttings have a
great impact on the forest self-rehabilitation capacities and contribute to the reduction of
forested surfaces.

Forests next to local communities are frequently damaged by large and small
cattle. Particularly it is damaged the natural re-growth and seedlings. In order to avoid
such a negative phenomena, endangered areas are needed to prevent the cattle from
entering the forest. For the mentioned reasons, there are also large forests massifs in the
North-Eastern region of Armenia without natural re-growth. There where large-scale
fencing activities carried couple of decades ago. Currently, there are many areas that
need protection through fence.

In the forested areas that have no natural re-growth as a result of cattle grazing or
other reasons, it is necessary to carry out mineralization activities around the seedling
trees. The litter is removed and the soil is mineralized at a depth of at least 8 cm. As a
result of this work, the fertility of the seeds grows noticeably and the natural re-growth is
activated. These works can be combined with fencing if necessary [6]: The soil
mineralization works should be carried, beside grazed and un-satisfactory re-growth
areas, also along the radius of burned forest patches which will promote gradual natural
growth and will gradually fill the burnt forest area.

In the earlier logged high-stand oak forests currently it is noticed the intensive
growth of coppices and the trees got the form of shrubs and the areas are degraded and
almost become impassable. In these areas it is necessary to carry out the so-called
"coppicing" assistance. The essence of these works is the intersection and removal of
numerous shoots that originates from the single stump. Only 2-3 well developed shoots
are left on stump, which subsequently thicken, bring trees to a previous appearance,
causing foliage. The forest gradually accepts the former appearance.

The forest landscapes of Armenia, despite their scarcity and high environmental
value, are subjected to continuous degradation due to natural and biological factors,
especially anthropogenic factors. A strong and urgent demand is the prevention of
continuous degradation of forests and the restoration of such areas, especially in the
context of global climate change.
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The article presents anthropogenic alterations of the natural landscapes of the Tavush Marz
of the RA under the current social and economic situation and analysis of modern land use. The
altered natural landscapes of the Marz are characterized by various functions: residential,
industrial, transportation, agricultural, recreational, forest, etc. Although there are no large
industrial enterprises in the Marz, there are still socio-ecological problems that have significant
impact on the alterations of natural landscapes and inefficient nature management.

Tavush Marz — natural landscapes — agro-landscape — resettlement — environmental problems

Innuénd - UbpYuwywgynd £ 33 Swynph dwpgh plwywl (wun2wdinutph dwpnwdhu
thnthnfujwénientp - unghwi-inunbuwywt  wpnh yhéwyh U dwdwlwlwyhg hnnoginwgnpédw
Jennudnipjwu hhdwu Jpw: Uwngh thnthnfujwé plwywl jwunawdwnubpht punpn? BU twpptp
gnpbwnnyeUtn’  plwywdwjpwiht,  wpunwnpwywl,  wnpwluynpunwihl,  gnunwnunbuwyuw,
ntyntwghnt, wuwnwnunUnbuwywlu L wjl: QUwywéd dwpgnd  swl  funpnp  wpnwnpuywu
dGnUwpynienilubn, wjunbn  wjuntwdBUwjuhy  wnlw  GU  unghw-puwwwhwwuwywl  hhduw-
fuunhpuGp,npnup Ewlwu wanbgnipntt nluBU puwywl (wunwdwubph thnthnfudwu W ng wpryne-
Lwybwn puognwagnpédwl Ynwi:

Swyniph dwnq — puwlwl jwlnpwdnlbn — wgpnjwlnpwdnn — inwnpwplwlybgnid —
plwwywhwwluwlwl hhduwpalinhputn

B crarbe mpencTaBiieHBl aHTPOIIOTEHHBIE U3MEHEHHS B MPUPOAHBIX JaHAmadTax TaBym-
ckoit obmactn PA B cBeTe HBIHEIIHEH CONMAIbHO-3KOHOMHUYECKOH CHTYallMd M COBPEMEHHOTO
aHaJIM3a 3eMJICTIONB30BaHus. V3MeHeHHble NpHpoaHbIe JaHImadTe 001acTH XapaKTepH3yIOTCs
pa3IMYHBIMHU (QYHKIMSMH: JKHIBIMH, IPOMBIIIEHHBIMH, TPAHCIIOPTHBIMH, CEIIbCKOX035{CTBEHHbI-
MH, PEKpealliOHHBIMH, JIECOBOJICTBAMU M T.H. XOTS B OONAcCTH HET KPYNHBIX NPOMBIIUICHHBIX
HPEINPHUATHH, MO-TIPEKHEMY CYIIECTBYIOT COLUAIbHO-IKOJIOTHYECKHE MPOOIEMbI, KOTOphIe OKa-
3bIBAIOT 3HAYMTEIBbHOE BIMSHUE HAa U3MEHEHHUE NMPUPOHBIX JaHAMAa(TOB U HeAPDEKTUBHOE TIPH-
POIONOIb30BaHHKE.

Tasywckas obracms — ecmecmeerHble TAHOUAPMbL — ASPOIAHOUAPM — pacceNeHue
Hacenenus — IKOL02UYecKue npoodemvl
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THE ANTROPOGENIC ALTERATIONS OF TAVUSH MARZ NATURAL LANDSCAPES UNDER THE LIGHT OF...

Tavush marz is located in the north-eastern part of Armenia, covering 2704 km?.
In 2016, the share of the main sectors of the Marz's economy in the total volume of the
corresponding sectors was: industry — 0.9%, agriculture — 4.5%, construction — 3.1%,
retail trade — 2%, services — 0.8%.

Materials and methods.For the survey, statistical data on distribution and socio-economic
development of the Tavush Marz of the RA were used, reports and studies of various programs in
the Marz, fund and cartographic materials.Historical, statistical, field observations, modern
cartography, geographical information, comparative-geographical methods have been used in the
work.

Results and Discussion.

Resettlement as a factor for transforming natural landscapes. According to
January 1, 2017 data, the population of Tavush Marz is 124.5 thousand people, from
which 52.5 thousand people (42.2%) live in urban areas, and 72 thousand (57.8%) in
rural communities. The population density is 46 people / km? (average density of RA is
100.6 people / km?).Almost half (48.6%) of the population of the Marz live up to 800m
above sea level, then the population density decreases to a height of up to 1800m, with
no permanent dwellings [7]. The Marz has 5 urban (ljevan, Dilijan, Noyemberyan, Berd,
Ayrum) and 61 rural settlements united in 40 communities [3, 6]. Settlements landscape
is one of the main varieties of anthropogenic landscape, the origin of which is related to
the existing natural landscapes radical transformations such as natural vegetation
transformation, changes in soils, animal life, water, topography and microclimate. As of
2016, the total area of settlements in Tavush Marz is 9970.9 ha [5], which makes 3.68%
of the total area of the Marz (fig.1).

Impact of industry on the landscapes.The leading branch of Tavush Marz is the
processing industry. Food industry and wood processing are prevailing. Food industry is
represented by wine, canned food, cheese, bakery, mineral water production.Large wood
processing enterprises of the province are in ljevan, Dilijan, Noyemberyan.The
following branches of industry has a certain degree of development: precision
machinary, construction materials industry, particularly the production of felsite tuff
(Noyemberyan Marz) marble, bentonite clay and lime (ljevan Marz). The carpet industry
in the Marz has a leading place in the volume of output.
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Fig. 1. Tavush Marz land fund according to land-use goal
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In exploring production landscapes of the Marz, it is necessary to first of all
examine the peculiarities of the branches of economy based on the exploitation of local
natural resources and their development perspectives in order to reveal environmental
issues.

In this regard, the study of the impacts of extracting and processing of benutonite
clay, lime, lithographic stone, dolomite, and felsite is of practical significance for
changing biological and abiotic components of landscapes. Particularly agricultural lands
which are convenient for horticulture are alienated. It is emitted huge quantities of dust
and chemicals in the atmosphere that weaken the atmosphere's transparency.
Accumulated mineral wastes increase the strength of the mud flows and the extent of
possible damage. As a result, large amounts of amelioration measures are required to
restore and maintain the balance of natural processes. In 2016 the amount of waste
generated in the territory of the Marz was 353 tons. The largest amount of harmful
substances were emitted from the stationary sources. In 2016, it was 20110.3 tons, per
capita - 160.9 kg (RA average value is 44.1 kg) and for 1 sq. km 7437.2 kg (RA average
value is 4630.5 kg)[8]. Figure 2 shows the amount of emissions into atmosphere from
the stationary sources for the period 2012-2016.Currently, the area of disturbed lands
caused by mining in Tavush Marz is 335 hectares or 0.13% of the Marz's territory.

fohsE 19883.3 19864.3 201103
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2012 2013 2014 2015 2016

amount of hammful substances, t

Fig.2. Emissions from Tavush Marz stationary sources during 2012-206 [8]

The impact of transport on natural landscapes. The leading branch of transport
in Tavush Marz is a motor vehicle. There are 152.6 km interstate, 336.8 km republican
and 300.1 km Marzal roads. The 70-year-old ljevan-Hrazdan railway passes through the
Aghstev gorge that does not work at the moment. The 7km long section of the Yerevan-
Thilisi railway passes along the northern border of Debed.

The landscapes of the Tavush Marz have a negative impact on the ecosystems
and emissions from the transport. The negative impact of road transport on the
ecological state of the Marz's landscapes is also expressed during road construction.
Engineering works during the construction result in increased slopes processes, breakage
of soil cover, wastes accumulation, change of water supply, etc. The area occupied by
autorouts and railways is 435 hectares or 0.16% of the total area of the Marz [5].

The agriculture development impact on the transformation of natural
landscapes.Agriculture is a form of land use that results in an obvious man-nature
interaction and relationship with its negative and positive sides [2]: In the Tavush Marz,
the agrarian landscapes are dominant. The geographical location and climatic conditions
of the Marz are favorable for development of crop and livestock breeding. The leading
branches in the crop cultivation are cereal crops and viticulture. In 2016, the agricultural
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lands were 110751.5 hectares [5]. The natural-climatic conditions of the Marz are
favorable for gardening, especially forstone fruits, leguminous, subtropical fruits, berries
and grapes. Prospects for development include tobacco production and fodder
production. 2016 According to the data, the sown area was 16522 hectares [1]. That is to
say 65% of the arable land of the Marz (25577.7 hectare) is used, and around 9055.7
hectares have been turned into hayfields or pastures. Cereals and leguminous crops
(61%), followed by fodder crops (14%) and potatoes (12%) have a high share in the
overall crop production [10]. The area of perennial plantations is 1901.9 hectares. The
Marz has a considerable share in the republic, including subtropical species (269
hectares) and walnut (182 hectares) constituing correspondingly 36% and 9% share in
the country [1, 5]. The one of leading branches of hushandary are cattle breeding and
pigs. In recent years bee keeping is developing rather fast.

The reforms implemented in the agricultural sector in the Soviet era still had a
negative impact on the ecological state of the Marz's landscapes. Later, the problems that
emerged during the years of independence have aggravated the ecological situation: the
transport blockade, the energy crisis, the negative effects of unfair rapid privatization of
land, the break-up of former economic relations as a result of the current political
situation and the extremely grave social condition of the rural population (especially
borderline and highland communities) resulted in mass exodus and desertification of
privatized lands, lack of irrigation water and high fees, grapes and fruit mass and cutting
gardens, etc [2]. Thus, there are serious problems in the area of agricultural development
of the Marz, the steps to overcome them do not yet provide efficiency of agricultural
production, rational use of agricultural land [2]. The area occupied by agricultural land is
40.95% (fig.1).

Forest estate distribution features. The total area of forests in Tavush Marz is
118087 hectares, of which 103957.6 hectares or 88% are covered with forests. The forest
management is implemented through "Hayantar" SNCO "ljevan"- 25512 ha, "Sevqar"-
20484 ha , "Noyemberyan"- 29254 ha and "Artsvaberd", 42837 ha forestry enterprises
[10]:The hard political, socioeconomic situation created in the 1990s caused huge
pressure on the forest resources. It is estimated that 50% of the thermal energy consumed
by forest adjacent communities has been utilized for firewood[9;11]. Irregular logging
continues today. These are particularly dangerous when carried on the slopes of more
than 30 degree slopes, in the water-protective buffer zones of the rivers, as well as on the
south-facing positions where the vegetation is most vulnerable and high in the grazing
load. Currently, the degradation of the forest landscapes in the Marz is conditioned by
irregular logging and poor forest management practices.

Conservation of natural landscapes through the system of specially protected
natural areas.Specially protected natural areas, "Dilijan" national park, "Zikatar",
"Hazel nut", "ljevan" and "Gandzakar" state sanctuaries, 12 geological and biological
natural monument, as well as ljevan and Berd "Soranner" dendroparks have been created
for the preservation and sustainable use of unique wildlife and non-destructive
components of the wildlife, including forest ecosystems. [4] (fig.3): To analyze the
contemporary land use in Tavush Marz by using the ArcGIS software, we have
calculated the distribution of land plots and land utilization in each of the landscape
zones in the Marz by targeted purpose. The results obtained were analyzed and mapped
(fig. 4), and data on the availability and distribution of land fund and land use for each
landscape zone (as per destination) are presented in tab. 1.
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Fig. 3. The specially protected are systems of Tavush Marz

Table 1. Current land-use in Tavush Marz by landscape zones (ha)

00N

0401

Landscape zones

. Lowmoun- Low and High High
Allocation of . X . .
tain, post- middle mountain, mountain,
land fund . . .
- forest, warm, | mountain, humid cold, humid,
according to - . . Total
semi-dry humid forest | meadow- pre-alpine
the goal 74 1 d aloi
meaning steppe (374m-| (1000m- steppe and alpine
1000m) 2300m) (2200m- (2400m-
2600m) 2993m)
Forest 16795.2 93650.6 2990.4 130.5 113566.7
Water 806.4 286.3 65.3 0.3 1158.3
Settlements 6348.1 3257.7 365.1 - 9970.9
Reserve 0.1 0.2 0.1 - 0.4
Agriculture 42896.4 42938.2 23892.1 1024.8 110751.5
Industry,
mining and
other 803.6 306.25 43.9 0.05 1153.8
construction
meaning
Special
meaning 191.4 51.4 31 - 245.9
Specially
protected 928.45 27111.2 4991.9 0.05 33031.6
areas
Energetics,
transport, | 3535 185.72 30.4 0.18 510.8
communication,
household, etc.
Total( %) 69073.15(25.5) [167787.57(62) | 32382.3(12)[1155.88(0.5) 270398.9
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Fig. 4. Tavush Marz contemporary land-use by landscape vertical zones

The analysis of data shows that lowland, post-forest, warm, semi-arid steppes
(374-1000m) occupy 69073.15 ha, or 25.5% of the Marz's territory. Human influence
here is expressed with great intensity, and the landscape zone is completely transformed,
thanks to intensive farming and livestock breeding. It is the main agricultural district of
the Marz, about 62% of the area — 42896.4 ha, constitutes agricultural land. In this zone,
the majority of the Marz's settlements are also allocated, which accounts for 9% of the
area's territory. The majority of the Marz's territory — 62% or 167787.57 ha, forms a low
mountainous and middle-altitude forest zone (1000-2300m).
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Human impact on the transformation of the landscape zone is clearly expressed in
agricultural activities.16% of this zone forms agricultural land. Here, forest areas and
specially protected natural areas correspondingly occupy an area of 93650.6 ha or 56%
and 27111.2 ha, or 26% of the zone area. Forest landscapes, especially during the last
two decades, have been subject to continuous irregular and illegal logging, resulting in
poor quality and quantitative characteristics of forests.In these landscapes it have been
continuing degradation processes. The highland, wet meadow-steppe zone (2200m-
2600m) makes 332382.3 ha or 12% of the Marz's territory.The vast majority of the
zone's area — 74% is of the agricultural significance, mostly used as grasslands and
pastures.16% of the zone's territory is occupied by specially protected natural areas, and
9% — forest landscapes. 0.5% of the territory of the Marz is a zone of high mountainous,
wet steppes and alpine (2400 m-2993 m), which, despite the economic use of human
beings, has almost not changed.

Thus, the analysis of anthropogenic changes in the natural landscapes of Tavush
Marz shows that the population density and land-use utilization is not intensive, but there
are serious environmental issues that are related to hazardous emissions from stationary
industrial facilities, violations of agro-technique rules in agriculture, pasture overgrazing,
non-designed development of settlements, emissions from road transport and road
constructions, and especially unsustainable use of forest resources.
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Swywunwlh wqquyhl wanwnpuwyihl hwdwuwnpwl
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Lbpywjwgywé Bu dyutph hjuphndrehphngh wnwpwéJwodnipntlp  Upwpwnjwl  nwwnh
[dwlwihu nuwnbuncejntlutpnid, npw hwdwtwnwywpwlwywu Lpwlwynipintup dyUwpnidnipjwlu
hGnwagw qupgugdwl Yypw b wgquplwygnipjulp wwwhnybine ulunwihu pwnénp wndte nitubgnn
ayLuwdptpeny:

Lawluyhuinl inGunipnil — éncly— ptuphngrhnngh — Junwlygwénipinil —
hwdwodwpwlwpwlncpnLl

IpencraBneHsl JaHHBIE N0 PACIPOCTPAHEHHOCTH MXTHOMTHPHO3a PHIO B MPYAOBBIX XO-
3qiicTBaX ApapaTcKoil HOJIMHBI, SMH300THIECKOe 3HAYCHHE ITOTO 3a00JICBAHMS 1 €r0 BINSIHHE Ha
JaJbHelIIee pa3BUTHE MPYJOBOTO phIOOBoAcTBa B PecmyOnmke ApmeHnn u obecredeHue
HaCEJICHUs CTPaHbl KAYECTBEHHOW PBIOHON HPOIYKIHCH.

IIpyoosoe xo3s1icmeo — puloa — UXmuoPmupuo3 — 3apad’iceHHOCms — SNU300MON0USL

The article presents data on the prevalence of fish ichthyophtirosis in the fish pond farms
of Ararat plain, epizootic significance of this disease and its impact on the further development of
fish ponds in Armenia and providing the population of the country with quality fish products.

Pond farm — fish — ichthyophtiriosis — contamination — epizootology

hhuphndprhphngp puwywlu W wphGunwywu  spwlwutpnud pnudynn dyutph  (wy-
unpblu nwpwéyws' hudnignphwutph ynnuhg hwpnigynn W d4Uwpnudnipjwlp qguwih
Juwu wwwdwnnn hujwaghnu hhjwunnipintu £: Ipjwunnienilp hwunhwnd £ Lwl
Swjwuwnwuh IwlpwwbnniejwU [dwywihU tnuwnbuntejntuubpned:

Rwjwnth E, np hpuphndehphngn hwpnignud BU dyutph dw2yh Gupwtwhpbiwhu
26nwnnud, |nnuiyubph W hurhyubph Ypw Jdwlwpnidynn Ciliata nwuhlU, Ophryoglenidae
punwuhphl  wwuwywlunn, Yiop Yud awaél, wwjnwldwu Ynphg niubgnn Jdhwpghe
pwnrswynputpp: Wu hpdwunnigjwdp Jupwyyned G bwl wyywphnwdwihu dyutnp:
Rwpnighgbpp pwquwunwd  Bu - dYubph  opgwuhgquhg  nnput pwguwyh  Yhudwu
Swuwwwphny: wuntu dubpp’ npndngnhinubpp wnbnwywdnd  BU- depuwdwyncd®
uwyhwnwywynu wwpytpny, npnup hGnwaguwynid hwjnuynid Bu gpned W LuinGiny gpwiywith
hwwnwyhu Ywd  ywsbind pnyutphu |nnwiny  puyunwd  BU - dyutph  opgquilihqu:
phqwunnipintup unynpwpwp nned £ 5-14 op W hwéwh wywpwnynwd £ dYukph
quugywéwihu wuynwdutpny: bhuphndrhphngny hhjwunwunwd U pninp  hwuwywjhu
fudptGnhu wwwnywunn dyutpp, hwnlywwbu Jwupwayubpp:

Rhjwunnipjwu punpn Lpwulubphg Gu.dywu JwpUyh Ywd wgeh bngpwrwnwlph
Jpw wnwewgnn uwyhwnwy painhyutnp, nph hGinlewueny dyutpp Ynipwund W wuywlnu
(nnnud U ppwiywih  JwyGpbuhb: Uwyh whunwhwpwd hwndwdubpp  Yunnpubpny
wnydnd BU, hunhyubpp (hunwd BU wugnyu b wwwndwd denniugdwéd hwnyguwsutpny:
Quutpp Yephg hpwdwpynwd W uwwnyned Gu [3-10]:
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GluGny yGnpnujwihg' wphuwwnwtgh Uwwwnwlu Ep hnwgnunt), Upwpwwnjwl nwp-
tnwywiph Uh 2wpp dyuwpniswpwlubph d4utpp htuehndrehnhngny Jupwyywéniejwl
Uwwndwdp b pwgwhwjnt,  nwunwjwiph  wywpdwuubpnd  wyju  hhjwunniejwlu
nwpwédywénLejwlp Lwwuwnnn gnpdnultpp:

Ui W dEpnn: 2016-2018pr. Iwjwunwlh wgquiht wgnpwpwihu hwdwuwnpwuh hwdw-
Swpwlwpwunipjwl W Jwlwpnbwpwlniejwl wdphnuh jwpnpwwnnphwind Jwlwpniswpwuwywl
hGnwagnunipjwl  BU - Bupwnyyt Upwpwwnh  Jwpgh «EUhdhpr»,  «Nwwuy, «dhoyw»,
«Phgqwdwdpnre» W «EYndh2» [Gwlwihu tnlntunipinlllutphg’ nwpyw nwppbp Gnwlwyubphu ptp-
Jwé pwnd dyubpp: Cunhwunip wndwdp hbnwgnndtp U 731 hwwn wnwppbp nbuwyh W hw-
uwywihu fudpbph wwuwnywunn dyutn, wyn pUnd 125 hwwn  Jhugle 300 g quugywéd niubgnn Shw-
Swlwhuwjn hptuwl salmo (Parasalmo) mykiss W 190 hww wyn Unyu dywl 10-30 g Jwlpwalubn,
120 hww 300 g quugywd niubgnn  nuybgnuyu Shwoéwlwhiwgn W wyn dywu 10-50 ¢ 110 hwwn
dwupwalutp 71 hww, Jptge 150 g Uliwlh hppuwlh gtnwpenituh Salmo ischchan gegarkuni
Gupwwbuwy W 115 hwwn 10-20 ¢ wyn Unyu dYwl JwUpwdlubp: IGnwgnindwt Bupwyw dywup
nbnwnpnud B Bdwjwwwwn pwuh Jby W pun hwgnpnwywuniejwu Gupwpynud Bu  Jwyw-
pniswpwlwlwl  hGnwgnnnywl: SYyjw; hhdwunnipjul Wwwndwdp  hGnwgnunnipjul Bu GU-
rwnynid dwpyp, furhlutipp b wgptnp:

QUulu Jwyp hGwnwgnunbine hwdwp wju pwdwunwd BU 5 hwwndwéutph® UGy giiuwhu W 4
dwpduwwnswihl, wjunthbnle Wpwé hwingwslbphg Yuwwnwnpnud Gu pbpnly, nbnwywnud wnwp-
Jujwywl wwwynt ypw, ypwu wybiwgubiny vh pwuh Ywehy gnep nhnned U Jwupwnhwwyh thnpp
funanpwguw tnwy:

funhyutpp quunid U wpwnwehuhg W gpwugnud Upwugnud puwywl yhdwyhg wnyw 26nned-
UGpp.gntbwgnyned, JUnig Yupdhp Ywd nwpsuwgnuyu gnibwdnpned,  Jnig Yunpdhp W uwhunwy
26pnGph wnywjnipintl, funhywihu wuwywpebnrhyubnh pwjpwind Ywd ubpunwéncd, pnpngwudwu
|wjlwgnidubph wnuwyniejntt W wyl: SYwy hhjwunnigyniup Juulwédtine nbwencd  funhyutpp
oqunud BU Bpynt wnwpyujwywl  wwwyhubph wpwuend U nhuonud Jwupwnhwnwyh  thnep
funanpwguw tnwy:

RGwnwgnninud BU Jhwdwdwuwy dywu pyne wgebpp [1,2]: Usgpbpnud Jwlwpnydubp hwjun-
UwpbpGint Uwwwwyny uygpnd npwnhp nhnnd U wgebpp W gpwugnud wnbw  thnthnpunt-
pIntulbpp® wyuwhuénph dwywih UGdwgnid, wpwnwpuyned, Gppeul wluwpubénph pwgwywjneniu
W wyu: Ugpnd inGnwnpdwé dwywpnysubphu hwjnbwptntine bywwnwynd wyuwhibénpp hwunod W
wnbnwnpnd BU wnwpyuwjwywu  wwwyne ypw, unp Wwwpnd  uuwpnd B yupdwée L
wwnniuwywip dqubind JBY wyp wnwpyuwjwywlu wwwyny nhwnnud B Jwupwnhwnwyh  thnen
fungnpwigdwit tnwy: IGtnwgnnywd 5 inunGuncejntbuGpnid wwhywéph wwjdwultpp W Yepwypnudp
hwdwpjw Untuu Epu, huy gpwdwqwuutpp uuynid Ehu wpinbgyuu 9ptnny:

Upnyniuplubp W puliwpyned: 2016 . wplwup Yuwnwpywd hGnwgnunnee niuukph
wpryntupned pninp - dYLwpnbwpwultphg pEpdwé dhugle 300 g, rE Shwéwlwhiwn W
pt nuytgnyl Shwoéwluwhiwjinh hGwnwgnunywé pninp dyubph, huy Ulwuh  Shw-
Swuwhiwjinh  gbnwpeniuh  Gupwwntbuwyh 5 adyutphg dJtyh Unuin  hwjnuwpbpytghu
htuphndrhphnght  punpn  Yihuhywywl  Lpwlltpp: Unylu  dwdwuwlwhwwnywénid
hGunwagnunywé Shwéwuwhiwjinh 8 Jwupwayutphg 3 dnuin (37 %), nuybgnuyu Shw-
Swuwhiwjinh 11 Jdwupwéyubphg 6 Unin (54 %) hwjnuwptpytghu htuphn$rhphng
hhjwunnejwl punpn Lpwuutn, huy Ulwuh gGnwnpeniunt 3 Jwupwayutpp wnnng thu:

Uwnnwgywé wpnyntupubnp hhdp hwunhuwgwt pwpnibwyGine hGunwgnunnipniu-
Utpp 2017-18 R

Unynuwynud pbpynud Bu 2017 . W 2018 . dunwlp Ywwnwnpywéd hbunwgnunnt-
pintultnh wpnnluputpp:

huswbu Gplenwd £ wrynuwyh ngjwiubphg hbinwgnnwé pninp inbuwyh, L 150-
300 g quugywé niukgnn, W pE Jwupwayutph dnin hwjnmuwptnytg huphndrehphng hp-
Juwunnienilp: IGnwgnundwu dwdyGnutpnud  dyuGph Juwpwyywénientup  pninp
wnuwnbuncpyntuutpnd sushU tnwpptpnie)ntu En wmwhu: Iwpy £ Uptl, hGlwgnundwéd Bpte
dUuwwintGuwyutphg htuphndrhphngh LYwwndwdp hwdtdwwnwpwp pwpép nhdwnpnnw-
ywuncpyntu gnigwptptght Ullwuh  qbnwpencupne puswbu  hwuwywdnp, wjuwbu £
Jwupwayutpp:

Swwnywlpwlwy E, np ddnwlp Yuwnwndwd hGinwgnunniejnitlubpnd Upywé inunk-
uncenlulbpnid huphndrhphngny hhdwun dyutp shwjinuwpbpdbghu: bswtu Gplnwd £
Upwpwwnjwl nwpwnwywinh inunbuntginiliiGpnud® win hhywunnieintup ginchu £ pwnawg-
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QUUErh hluhNDRHMN2 IPYULINFRSUL SUPUGYUSNEESNFLE UNPUNAUS3UL HUESUYUS h LEUUUSHU...

Unwd Jwn qwplwup, yepGe £ wwypnd wdnwl wdhubGphu W uyunud £ dwptp wpuwl
ytipgGphu:

Unynruwy 1. Cun lnwpjw Gnwuwyutnh 2017 hiuphndrehngny Unpwpwwnjwu
nuwpnwywph dyuwpniswpwuutnh dyutph Juwpwyywédnieiniup (Uhghtu wngjwiutpp)

QUUuwnbuwyutpp pun hwuwywihu QupnLu Udwn Upniu
hudptinh 36wnw- | 3pdwln | 3Gnwagnn- | Ipdwln | IGwgnunn- Ihdwn

qnunjws| ayutiph  |qwé dyutiph | dyubph | Jwé dyutiph ayutph
ayubph | pwlwlp | pwlwyp | pwlwlp [ pwlwyp | Pwlwyp
pwliwyp

Shwéwlwihw)) huwl Uhusle 300 g 25 18(72%) 25 21(84%) 25 8(32%)

quugywény

Shwéwlwihwy hyhuwl Jwupwalubp 30 14(47%) 35 31(88%) 35 3(8.6%)

NuytagnLju hhuwu Uhusle 300 g 25 16(64%) 35 23(66%) 25 4(16%)

quugywbny

NuybgnLu hyhuwu Jwupwaylbp 30 15(50%) 35 17(48%) 15 2(13%)

UlLwuh gbnwpgniuh tnwnwwntuwy, 15 3(20%) 20 6(30%) 20 2(10%)

JhUsl 150 g quugywdny

Ulwuh hpfuwuh gnwnentuh 25 4(16%) 35 7(20%) 15 1(6.7%)

nwpwwnbuwy, Jwupwadyubp

Wjuwhuny, Yupth E Ggpuhwlqgb], np Geb Upywéd hhjwunnipinitup wjuwhuh nw-
pwéjwéniejwl nhuwdhyw nluh hGunwgninjwé 5 wnlnGunienillGpnud, www  wju
hwjwUwpwp Unyuwhuh wpwdywsdnLentu Ynlubuw Upwpwunjwl nuunwdwinph pninp
[dwywjhu inuwnBuntejnlulGpnd:

Upwpwinjwl  nupinwyuwiph  wphGunwywl  gpwyuwitpnd  hjuphndrhphngh
wjuwhuh pruyndutph Wwwndwn U hwunhuwuntd.

1. Yhdwjwywl thnihnpunipiniultnh - wwwndwneny  wpuntgwl  hnpbphg  unwgynn
ontnh gEndwunhdwuh nphwywl nwwnwuncdutnp:

2. Jdbpghupu hbwn Yuwyws hhjwunniejwl hwnpnighs YELuwytpwh wnwldUwhwwn-
ynrejnuubpp:

3. Qpulwiutpnud dyubph fuhn wWwhywépen:

4. nuywutpnud uwthnwpwywu vhgngunnidubph pwgwywjnieiniup:

5. Suwnbunipinillbph Jwulwgbwnubph gwdp ghibihplbpp dyutph hhywunnipniu-
utnh, npwug hwpnighsguGph YeLUuwybpwh W hwwnywwbu Ywupuwngbihs Jhen-
gwnnidubph yGpwpbpjwy:

aruvyuunte3ntu
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