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LEMUONRE3NKL

FEdwh wpnhwlwunyeyniup: duwuwlwnp unebpnd opowlw  dhowdwynh
hwdpunhwunip wnuininjwénieniup dbp dwdwuwlubph wnwuduwhwwnniejniuubiphg
dayu E:

Uupwpbuwywuun  wywpdwuubph  Gplwpwunlbe wgnbgnigjwu  hGunlbwupny
fuwfunynud £ EYnynighwih  pupwgpnd  duwynpywd  hwwuwpwlyonnieyniup:
Uhswdwph dwpnwéhtu wnununyjwdnipniup untindnw k Yaunwuhubph hwdwp Yjwuph
Epunpbidw] wwjdwuubp W opgqwuhquh hwdwp |pwgnighs dwupwpbnuywodnieniu:
Opqwuhquubpnud dwagnw Gu quuwqwu thnfuhwwnnignnuwt inbinwownpdtip (Preetpal
Kour et al., 2016, Xauto P.M., 2009, Cnupuna E.B., 2009, Kyuenko C.A., 2002, Jloiit
A.O., 2006):

Uhgwdwyph wnwppbip Juwuwlwp pwnunphsubinh - wqnbigniejwu uljwndwdp
opgqwuhquutiph thnfuhwwnignnuywu nGwyghwubiph nwnduwuphpnientup Yuunwpynd
E Yuqlwynpjwdnipjuu  wwppbp  dwywpnwyubph Jpw’ uluwd  dnGynyughu-
ytuuwphdhwywuhg, dhusk YGuuwgbunquiht b Eynhwdwlwpgquwjpt (Ossana N.A. et al.,
2013; Barni S. et al.; 2007; Paccaguna E.B., 2007; Jloiit A.O., 2006; Kyuenko C.A., 2002;
O3zepHiok H.A., 2000):

Opquiuhqdubiph dnpdndhghninghwlwt  wwppbp  swihwupgubpp Yupnn Gu
ownwjb]  Jphowdwiph  Jypw  dwpnwdhu  gnpdnup  wqgnbignipjutu  quwhwndw
YGuuwgnighsubin (Falfushinska H., 2008; PaccaguHa E.B., 2007; Bepwwunuh n gp., 2007;
Mouceenko T.U., 2000; OzepHiok H.A., 2000):

Uphswdwiph  uwuwlwp pwnunphsubph  wupwpbuwwuwn  wqnbgnyejwu
wuwmhbwup W hunbGuupynieniup quwhwwnbint bwywwnwyny ubpywynd wybih nu wybih
hwéwfu oquwagnpénd tu YGuuwgnighs wnbuwlubphu  (Preetpal Kour et al., 2016;
Onenos I'.B., 2003):

Gpyybugwnubpp  wwwywund Gu  dwpnwdéhu  gnpdénuubph  wqnbignyejwu
Uywuwndwdp fungtijh yGunwupubphu: Léwgnpwp (Pelophylax ridibundus), nnp Jwpnw L
huswbu wihwdbpsd, wjuwbu b 9pwihu YGuuwybpw, hwpdwp optiyn £ dhowydwyph

3


https://www.google.am/search?tbo=p&tbm=bks&q=inauthor:%22Preetpal+Kour%22
https://www.google.am/search?tbo=p&tbm=bks&q=inauthor:%22Preetpal+Kour%22
https://www.google.am/search?tbo=p&tbm=bks&q=inauthor:%22Preetpal+Kour%22

wnuninjwdnigjwu  wqgnbgnipjwt quwhwwdwtu hwdwp, pwuh np Uw dhowdwiph
quuwquwu pubunphnuwnubpp Yuunw £ U dwoyny, U uuunh htwn (3apunosa ®.P. u gp.,
2009a, 20096, 20098): Léwgnpwnh dwpohoubin wdnip pwnwuputpny ywounwwuywd
s6u U qquyniu Gu dhowdwyph wnuininjwéniejwu uluwwndwdp (Wolkowicz I.R. et al.,
2014; Burgett A.A. et al., 2007; Karasov W.H. et al., 2005; Ferrari |., et al, 2005;
Severtsova E.A. et al., 2005; Fraker S.L. et al., 2004; Bogi C., et al., 2003; Demichelis S.O.
et al., 2001): Nwuwh, [Gwagnpunh dnpbndnityghnuw| wwppbp hwwnlwuhoubph
fuwpwpnwubpp  Ywpnn Gu  oquwgnpdyt; npwbu pbun-hwdwlwpg' opwihu U
gwdwpwjhu  dhowdwyinptph  Juwuwwp wqgnbgniyeniuubph qguwhwwndwu  hwdwn
(Preetpal Kour et al., 2016, Zhelev Zh.M., 2014; Cnupuna E.B., 2009; Mykos T./., 1999):

Cwjwuwnmwuph  Lwupwwbwnnywu  EYyninghwywt  yhdéwlyh  wunmhbwuwlywu
qwuwpwpwgnwt wnwyb] wpnhwywu £ nwpéund Eynhwdwywnpgbph nwunwitwuhpdwu
pwqdwynndwuh dnnbtigndp: Uu nbuwlybnhg wuhpwdton £ wnwyb] wpnniuwybin
ptuwn-hwdwlwpgbph  uGpnpnudp W Yppwnndp:  <pwqnwt gkt wugunud |
Cwjwunwup  Lwupwwbnngejwu  snpu Jupswywu  nwpwdpubpng,  wyn  pYnd’
hwupwwbwnypjwu Yaunpnuwlwu dwuny, dwjpwpwnuwp Gpuwuny L Upwpwunjwu
ghqwhnunny: << Puwwywhwwunyejwt Uwjuwpwpniygjwu dnuhwnnphugh YGuwnpnup
hpwwwpwlwsd wndwiutph  hwdwdwjiy  <pwqnwiu gbnh  nwppbp  hwnywdubpp
punipwanynid Gu oph wnunuinjwéniejwt nmwppbp wunpbwuny:

Qbtwnh wwpptp nhwnwybnbphg Jbpgdwd  thnpdwudnpubpnd oph npwyp
punhwupwluwu nwup Yupqudhdwyp nwwnwudt) £ Gppnpnhg (dhowlihg) hhugtipnpnh
(Jwuwn dpdwyh) uwhdwuubpnd: pp wnuinundwdnipjwu 3-pn’  Jdhowly nwup nhnyb §
g. Lwnuphg, q. Upgbihg U Upqup <EY-hg ubppl gutuynn nhuwybnbpnd'
wwjdwuwynpywsd prywdup phdhwywt wywhwuony ((LM-ny), Inudwun L Uphunnpwwn
hnuutipny: Ydww Jhbéwyh 5-pn nwup Ywpgqwhbwyny punpnoyti Gu Sbnwupun L
QYwppuhly gninppu dnin b <pwgnwup gbnwpbpwup dnn hwndwdubph opbpp'
wwjuwuwynpywsd wdnupnd, dnudwwn, Uhwphwn, uphunpwwn, pinphn hnuubipny,
punhwunip wuopqwuwywu wgnwnny, $nudnpny, Juwuwnhnwiny, dwugwuny, ppndny,
wnhudny (armmonitoring.am):


https://www.ncbi.nlm.nih.gov/pubmed/?term=Wolkowicz%20IR%5BAuthor%5D&cauthor=true&cauthor_uid=22052622
https://www.google.am/search?tbo=p&tbm=bks&q=inauthor:%22Preetpal+Kour%22

Uwnbuwununipjwt twyjwwnwyp b fuunhpubpp:

Uptuwwwuph twywwnwyu £ nwnwduwuppb; <pwugnuwu gbnp wnunninyjwéniyesjwu
wwppbip  wunpbwuubpn  puniewgpynn  hwwnywdubph  opowlwpnid  puwlyynn
[Gwgnpinph  (Pelophylax  ridibundus)  wwppbp  opqwuubph  dnpdbndniulyghntiwg
gnigwuhaubipp:

Wu bwwuwwyhg Gubind vwhdwuyb) Gu hGunwgnunnigjwt hGnlyw] hhduwlwu
futnhpubipp.

Ulwpwgnb fwgnpwnh npng opquiitiph” ywpnh, thwydwnh, Gphywdutiph,

wnhph, dw2lyh hhunndnpdninghwlwu wnwuduwhwunynyeynuutpp,

e npnoti| hbwwwnundwwnhy b uwyGunundwwnhy hunbipuubpp,

e npn2bp dhypnlynphqubiph W wy Ynphquiht' fuwpwpnuiutinh hwunhwdw

hwéwfunientup gnpuinh Ephepnghwnubpnud b hwywwnghunubipnid,
e npnobk|  hbwwuwnghwnubpnd  YUM3-h  pwlwynuyeyniup’  wnhnnyeyniup,
Ynphqulutiph phyp, Giphlynphq htiwwinnghuinubiph pwtwyp,

e npnobi| pwpnh wwpGuphdwih b unpndwih hwpwpbpnue)niup,

e npnobl  hbwywuwnghwnubph,  hwdwnnud®  [hdbnghnubph,  wnhpnd'
Euwnbipnghuinttiph U Gphwdwihts Ewhetith pohgttinh dhinninhly wlinhynieniup:

e  Uywpwagpt] pwpnnd W thwdwnnud whgdbunwiht pohoutiph pwuwyh
thnthnfunteyniutipp:

Uoluwwnwuph ghnnwlwt tnpniypep:

Upluwwnwupnid  wnwoht  wugqwd  [dfwgnpinh  wwppbp  opgqwuubiph
dnpbndniuyghnw| nwnwduwuppniginiuutiph dhongnd wpytp £ <pwgnwu  gbiunp
wnuninjwdnigjwu  wgnbignygjwtu  hwdwhp  quwhwwnwlwup:  Ogunwnnpdyb]  Gu
wmwppbp  dbpnnubp, npnug  wpryniupnd unwgywd  wndjwutph hpdwtu  Ypw
pwgwhwjunyb k.

e  <Lpwgnuwl gbnh wnunnjwdniyejwu Ywuwnngbiu wgnbigniyeiniup' gnpunp
Eppepnghwinttipnd W hGwywuwnnghwnubipnd dhypnynphquipu ghuwnh Yhpwndwdp,
huswbu bwl mwppbp Ynphquiptu fjuwpwpndutph nwunuwuphdwdp,



e [bwgnpwh npn2  opquwuubiph  hwpdwpnnwywu-thnfuhwwnnignnuywu
thnihnfunigyniuubpp’ {pwgnuu gbitnh wnunninywdniejwu wwppbin
dwywpnwyubpny puntrwagnpynn nhunwybunbpnud’ poowpwuwyw,
hjnujwéwpwuwlw, hhuinnphdhwlw, ghunnuwtyunpndnnndtitnphwyw,
uinbptininghwlwu dbpnnutph Yhpwndwdp:

Uoluwwnwuph mbuwwtu uywuwlynip)niup:

Lbinwagnunyejwt wprynwupnd unwgywd ndjujutpp

e lpwgutu Gpyytugwnubph Jpw  wnuinindwdnipjut  wqnbigniejwu
ytipwpbipjw| niubigwd ywwnybpwgnidubpn,

e huwpwynpnieinit Yuwtu funpwgubiint bW purnqujubine ywwnybpwgnwdubipu
opqwuhquubiph ypw wnbjutwdhtu mwppbp wnunninhsubiph (wdnupnid-, uhwinphwn-,
Uhwnpwwn- L uhinphwn-; dnudbwn hnuubph, punhwunyp wuopqwuwlwu wgnunp,
$nudnph b wyju) wanbignipju Ypwpbipjuy,

e  Juwwuwbu <pwgnwtu gbinh wnunnjwdnipjwt nyjw] wwjdwuubipnwd
dwgnn wiunwpwuwlwu thnthnfunieiniuubph poowihu hhdpbiph wwpqwpwudwup,

e oguwlwp Yphubku 9ptiph  wnuinnwonyejwu  nyjw  wwjdwutbpnud
opgwuhquh wwonwwunnulywu, hwpdwpnnuywu-thnfuhwwinnignnuiwu
thnthnfunipnituubiph poowihtu dbfuwuhquutipp guwhwwnbjhu:

Ujuwwnwuph gnpéuwlw tywuwYynipeniup:

Ubp  Ynndhg  Yppwnwd  dbennubpp  Ywpnn  Gu  oquwgnpdyb
ytuuwhunhywghwih,  YGluwpbunmwynpdwu W EYyninghwlwu  dnuphpnphugh
uywwwyny:  Ywpunp L <pwgnwu gblinh  wnunnwodniejwt  wgnbgnipjw
nwnwuwuhpnueyniup' hwogh wnubind <pwqnwu gbwnh Jupunp nwqdwdwpwlwu
Uowtwynieniup <K wprynibwpbpnigjwt, gniquwwnumbunijuu, tubpgbnhluih W
wnuwnbiunyejwu wj| §nintiph hinwulwpwihu qupgwgdwu hwdwp:

Uzfuwwnwuph thnpdwhwywuwmhnipjniup: Wluwwwupnd  unwgywd
wpryniupubipp  uGpYuwywgyt; Gu  Unpbninqubiph  dhowqquiht  wunghwghwih VIl
Ynugptiuptt  (Mnwwuwnwuh  polwlwu  ghnnenitubph wywnbdphw,  Uwuywnn-
Mbwnbppnipg, 2006), «EYyninghwih b punyejwu Wwhwwunyenup Ywjniu qupgugdwu



htnwulwpubpnw» Jdhowqqwiht ghwnwdnnnyhu (Gpbuwt, 2008), "Topical problems of
modern  science” Il dJdhowqqwjht  ghwnwdnnnyhtu (Lwppwdw, 2017), EBNL
YGunwuwpwunyejwu wdphnuh thuwnnu (2017):

Ujuwwnwtuph funnigwépp b swyjwip:

Uwbuwfununigniup gwpwnpwd £ 117 Eobiph dpw, Ywqgdwsé £ hGnlyw
gntjuubphg’ ubpwdnipniu, gpwlwu wluwply, woluwwnwuph Unyep W dbpnnubpp,
ubithwlwu hbwnwagnunieginiuubph  wprynwpubp, wdihnthnud, Ggpwlwgnieniuubp L
ghwywunygyuu gwul: Upfuwwmwupnd ubpyuwjwgywsd £ 40 uqup b 22 wnynwwy:
Spwlwunipjwu guwuyp ywpnwwynid £ 178 wujwunid:



QLNhhu 1
Qpwlwt wluwpy

1.1. SY3ULLGEN uELIULPLE P UNPDNLNGPULUL L
dNrLUShNLUL UNULALULUSUNRG3NRLLE D MU UhRUYU3Mh
u1snS4uonfe-3uL URMHE3NhE3UL Y6MUPGM3UL

Uhowywjph nblutwdhu wnunninjwdnipiniup Ywpnn b fuwpwpt| opguwuhqdubipp
poowqbutinhjuwywtu  hndGnunwgp W ouwngbubtigh  Ywynwunyeynwup,  fuwfuwnb
gbutimhynptit  nbwnbpdpuwgywsd dGuninphwbiph  duwynpdwtu upwug nlwynientup
(Cnupuna E.B., 2009; 3apunosa ®.d., 20096, 2009r; Bepwwunuu B.J1., 2007, 1997;
Yybunuwsunm A.T., 1998):

Lbpywjnwdu  EYyninghwywu  fuunppubpph pyYnwd  dté £ hGunwpppnieiniup
opowwwwnnn - puwywu - dhowdwyph npwyh  quwhwwndwtu  ujwwndwdp: Tw
wwjdwuwynpywsd Lt nbwh opowwnwinnn dhowdwp eniwwynp Juwuwlwp unyebiph
wnuwubundwu wény, tyninghwywu hpwyhtwyh Juwnpwnpwgdwdp:

Fuwlwu hwdwihputph Jypw wuppnwngbtu dupdwt wbdp wywjdwuwynpnd k
ytunwuhubiph hdnwhwnbnh hwdwlwpgh punhwuny Gupdwdnyeyniup, npu £ ywwnbwn
E nwnunw opquuubph W hjnwywdpubiph gnpdwnnypubiph, Unipwihnfuwtwyniejwu
wpngbtiutbph hwjwuwpwyonjwoénipjwt quuwqwu fuwfunnuiubph (Lpwuywu Y.U.,
2016; bonbwakos B.H. n gp., 2004; baiitynun U.0. n gp., 2001; Beikos B.J1., 2004; CanuH
M.P. v gp., 2000):

Nippwupqugywséd  wwpwoéputiph  YGunwuwlwu  pwnwnphsubipp  wnwyb|
pwqdwquwu, fupun  hnhnfuwywt U pwwywlwswih  pwpn  Gu: <Gug  wju
wmwpwdwopowuubph Yunwuhubpu Gu wnwyb) tupwlw wuppnwngbit wgnbignyejwup:
Wn wwwbwnny npwughg npnautipp Ywpnn Gu hwunbu qw| npwbtu 2powwwinnn
dhowdwiph  wnuininjwéniypjwtu  phnhunhywwnnpubip:  Cpowwwuwnnn - dhowywjph
wnunuhsubiph  Juwuwlwp  wqnbgnyeniup  opqwuphqdutiph Yypw, win pynw uwl



dwpnnt, nwnuuwuppbint bwwwwyng  ubpyuwynwdu - hwennnigjwdp  Yhpwnynwd |
dnpdndhghninghwywu Yauuwhunhwwmnpubiph dbennp (Zhelev Zh. et al, 2014; Zhelev
Zh, 2012; Alshehri Mohammad A et al., 2012; Carlos Alberto Machado Da Rocha, 2011;
Kamel Ahmad, 2010; PaccaguHa E.B., 2007):

YUGUuwhunhywwnpubiph  oquniegjwdp  Ywpbih £ hwjunuwpbpt;  wwppbp
wnunuhsubph Ynwnwlydwu Juwiptpp Eynhwdwlwpgbipnd, npwugny Yupbih £ hGinlb
onpswlw dhowywjpnwd pupwgnn thnthnfunyeniutph wpwgnyjwup, nwunb] wju Yud
wju Uynebtiph Juwuwlwpnigjwu wunmhbwuh dwuhu:

Cpowlw dhowywiph yhtwyh quwhwwundwt hwdwp ubplwjndu jwju Yhpwnynn
ytunwuh YGuuwhunhywwnpubpu nwbu Jdh owpp  wnwybinyeniuutp  phdhwywu
dbpennutiph hwdGdwwnniyejwdp.

e Upwlp wnwug pwgwnnEjwl wdthnthnd GU  2powlw  dhowdwyph  pninp
YGuuwpwunptt  Ywplunp ndwiutpp bW wdpnnongjwdp  wpunwgnind  Gu - npw
Yuwpquyhtwyp,

e wupunhww dwpnwdéhu ptinujwoénypiwt wwjdwuubpnd YGuuwhunhlwunnputpp
Ywpnn Gu wpdwquupt] 2wwn pny] wnbgnyenwiutiphu, husp wwjdwuwynpwd k
gnpénuubiph swihwpwuwyh Ynunwydwdp,

e pwguwnnw Gu dhowdwiph $hghlwlwu L phdhwlwu swihwuhoubph gpwugdwu
wuhpwdbounnieniup,

e wuwpwwnhp sGu pwlywpdtp L dwdwlwlwwmwp Shghywywu U phdhwlwu
dpnnutph  Yhpwnnudubpp YGUuwpwuwywu swihwuppubph  gpwugdwt  hwdwp,
ytunwuh opgqwuhquubpp dornwwbiu wnyw Gu dwpnnt 2powwwinnn dhowywjpnd L
wpdwquwupnud U enwynp  Unyebph Yupbwdwdlybn b hwpdwéwhu
wnwwubiinnwdubippt,

e Dhpunud Gu dhowywyph thnthnfunienitiubiph wpwgnieiniup,

e gnyg GU wwihu wnwppbp wnunnhsubph Ynwnwlydwtu  ninpubpp b Jwypbpp
Eynhwdwlwpgbpnud b dwpnnt utunh db9 wyn Unebph hwjnudbint huwpwynp
nwnhubpp,



e pny Gu wwhu nuubn  wphbunwywunpbu  uptuebqywd  Unyebiph
quwuwlwpnipjuwu wunhbwuh dwupt b yGpwhuybne wyn uinyebiph wqnbgnieniun,

e ogunul Gu Ywpquwynnb Eynhwdwlwngbph ypw pnywwnnbih
dwupwpbnuwdnieyniup, hust hp Yuwynnggjwdp  wwppbpynd £ dwpnushu
wnnbtgnieiniuhg, pwuph np wnununywdénypjwu unyu Yuwqdh L dwjwih tywwndwdp
wmwppbp woluwphwgpwlwu gnunhubph putwlwt hwdwybgnyenwutpp Ywpnn Gu
wmwppbp duny wpdwqwupk,

e Jbpowwbiu YGuuwhunhlwwnpubpp pwgwhwynnd tu  opowlw  dhowywjph
qupgugdwu dhinnudubipp (PaccaguHa E.B. 2007):

Ywwywd nippwihqughwih wpwg pupwgph  hbw, 2pgwwwnnn dhowdwjph
hpwyhdwyh ytGpwhuydwu wuhpwdtionnieniup ubpywjnd wnwyb] hpwwnww £ nupabg
wpryniwpbpwywu oppwtutpnd:  Wn fuunpph hwdwp dwnwjnn dbpnnutpp  wbwp &
hwlwwwwnwufuwubu Jdh 2wpp wwhwugubph, huswhupp U hwdwynndwupnieginiup’
opqwuhquph Ypw wgnnn uppbuwihu gnpénuubtiph nne hwdwhph quwhwwnuwip: Cwwn
Ywpunp £ wn dGpnnubph  wuhpwdbonm pwpdp qqujunyeniup, npnd wbwp |
huwpwynpniejntu uinbindyh pwgwhuwjwnbint opgqwuhquntd wnwowgwd
thnthnfunyeniuubipp npwug dwgdwtu Juwn thnybpnwd, Gpp fuwfunnwiubpp nbinbu sGu
wunpunwpdb] wnwuduyjwyubiph YEuuwgnpdnwutinuyejwu, wynwniywghnu gnigwuhoubph
Jpw: Ywpunp £ twlb Yppwndnn dbpnnubiph dwwnstijhnyginiup: Ubp Yupdhpn win
wnnwny fununnwtwihg U hjnwjwdwpwuwywu - po9gbubinpyuywu dhpnnubnp,
npnup wpdtipwynp Ujnie Gu wnwihu ny dhwyt puwlwu dhowywynph npwyh quwhwundw,
wjllb  opgqwuphqudph Ypw qwuwqwl wlupwpbuwwuwn gnpdnutbph  wqnbgnyewu
dbjuwuhquubph pwgwhwjndwu hwdwp:

Spwlwunyjwu dby Ynwnwlyjws ndjwiubpp Jywind Gu nnuwowpwynpubipp
wmwppbp  wwpbuphdwjhu  opqwuubiph, wpuwu, hdnwhwbinh  hwdwlwpgbph  Ypw
dhowdwiph wnuinunjwonipjutu  wgnbgnygjwu dwuhtu: Wn ndjuiubpp unwgyb) Gu
puwlwu  Jdhowdwipbphg hwlwpywsd Unyeh, huswybu  twl,  wphbunwlwu
wwjdwuubpnud  wébgynn Ytunwupubph Jdpw Ywunwpdwd nwnwtwuhpnyeginiuutiph
wnryntupntd:
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Lwjinuh k, np wupwpbuywun wwjdwuubiph Gplwpwnb wgnbgniygjwu nbwpnd
fuwfunynwd £ EYynynighwih pupwgpnd duwynpywd hwdwuwpwlyonnieiniup, npny
wwjdwuwynpywd £ opqwuhqdutiph hndbnunwqp:  Uhowywjph  wwjdwuubph
gwulwgwd thnthnfunieiniup  ninnuiyh Ywd  wuninnuyp  YEpwynd hwugbgund Lk
hwdwwwwwufuwtu dnpbndniuyghnuw thnihnfunieyniuutiph, opquuhquubipnd dwgnwd
GU quuwquwu thnfuhwwnnignnuwt inbnwownpdtip (Preetpal Kour et al., 2016; XauTos
P.M., 2009; Cnupuna E.B., 2009; Jloiit A. O., 2006; OmusaHaH K.A. n gp., 2003, 1998;
Kyuenko C.A., 2002):

Jd.d. Mpupgbiwt b nip. (2004)  dyubph ywpnnud  Wqwpwagpbp  Gu
$nudbnhwyhnutiph pwnwnpnywu thnthnfunyeynwiutipp fudbint 9ph winununywdniejw
wwydwuubipnud: <Gnhuwlyubpp upnud Gu, np oph npwyh pwpbjwynwhg dbGY wdhu wug
$nudnihwyhnutiph pwuwynienttt bW hwpwpbpwygnientup puwywuntu dwlwpnwyht sh
yGpwnwnunwy:

Nwnwitwuhpbin  engniuubph  gwpnh  pohoutiph  nyupwdwupwnhunwlwihu
Ywnnigywdpp, U.U. Ywwoupynjwtu U nip. (2006) gnyg Gu inybil, np ywpnh pohsubinp
owwn Ukid dwupwpbinujwoénie)nit Gu Ypnud, huswbu ywjdwuwlwunpbu dwpnip, wjuwbtu
L Eyninghwlwt wnnuiny wupwnpbuwwun mwpwopubipnid: Lnyuhuly
wwjdwlwlwlwunpbu  dwpnip gnunhubpnd jwpnh  Eubpgbunpy  thnfuwuwynieiniup
wnnwdnud £ Wn dwuptu | funund jupnnd dhinnpnunpnpnwdutiph dGé pwuwynyeyniup b
wju, np bpwug dbé dwup wjinnigws £, Yphunubipt wulwunu Gu: Lubipghwih wnpnip
Gu  hwunhuwunw |hwhnubph  Ywpehubpp, npnug opuhnwgnuip  Ywuwwpynud k
dhwnpnunphndutiph  $bpdGunmtph  oqunipjwdp:  EYyninghwwtiv - wupwpbuwwuwn
gnwnhubpnud  gnudwpynd £ twb Unpwhnjuwtwynigjwt  thnthnfunyeynitup, nph
htiimbwupny glhynqtu £ upupbtqynud glhgtiphuhg W dwpwwpeenwtph opuhnwgldwu
wpqwuhpubtiphg, Jh pwu, np puwlwunt wwjdwuubpnd YwpeUwuniubphu nL
pngniutiiphu punpn k:

Fpwluunypjut dbg Yuu pwqdwpehy wndjuiubp ywpnh pehoubiph winhnniejw
thnthnfunygjwt - JGpwpbippw)  wwppbp  gnpénuubph wgnbigniejwu  wywjdwuubpnud:
Pohoubiph wnihwinhnhqughwih wnweowgnup Yuwwynud £ wuwdwpun dhinnqubph htwn
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(Si-Tayeb K. et al., 2010; Duncan A.W. et al., 2009; Margall-Ducos G et al, 2007): Ujn
wpngbiuh Upwuwynypjwu Yybpwpbpjw) wu dh pwuh Yupsdhpubip: Wuwbu Yw Yupdhp,
np wju hwunhuwund £ ywonwwuwlwu dGluwuhqd wupwpbuwywun ubpgnpdniejwu
wwjdwuubpnd (Juwudwdp, pniuwynp unyetiph ubipgnpdniejniu b wyju) (Pandit S.K. et
al., 2013; Gentric G, et al. 2012; Dorrell C et al., 2009): Ljwpnp dwutwygnud £
uyhwmwynigubiph upuptigh W nbwnpuhlwghwih gnpdpupwgubpnd, W npny gqtubph
Unyuwyp  Yuwd  pwnwyh  Epuwpbuhwtu  Ywpnn b fupwubp  npnp  dGnwpnhy
gnhpdpupwgubip (Miyaoka Y et al., 2012, Anatskaya OV. Et al., 2007): <Gwwwnnghwubph
wnipuwinpnnieiniup - wytjwund £ opquuhqdh  wwphph  htn fuwdws,  gupnh
nbtqbubpwghwih dwdwuwy (Pandit S.K. et al., 2013; Miyaoka Y. et al., 2012; Gentric G.,
et al. 2012; Celton-Morizur S. et al., 2010; Duncan A.W. et al., 2009; Minamishima Y.A. et
al., 2002): SGpulwunyguu dbg Yu Ywnpdhp, np pohoutiph  wnihwinhnhqughwu
gnigwuh? £ upwug ybpouwlwu wmwppbpwydwu U Stpwgdwu, twl wwnwunngh:
Ufunwpwiwywt  wywjdwutbpnd  ywpnh - wnihwyinpnhqughwtu  hwunhuwund |
Yuwuywdph  Swupnygjut  gmgwuhg:  Ljwpnh  nhwinhn pohgutiph  pwtiwynipjwu
wybjugnwip uywwynud £ hbwywwnngbpnywp pwngytinh wnwowgdwu (Wang M.J. et al.,
2017; Miyaoka Y. et al., 2012; Guidotti J.E., 2003; Gupta S., 2000):

Ubtip dwdwuwlyubpnd dtd Jwwug bt ubpluywgund uwle opwihu dhowdwypp
wnununyjwoénieiniup - wwuwnhy  unyebpny:  Spwlwunigjwu  dby  Ywu  pwqdwehy
wnyjwiutin, npnbn gnyg £ wnpdwd wjwuwnhy ujnyebiph Juwulwnp wqnbgnieniup opwjhu
yGunwuhubiph, htuswybtiu bwl Ensnwiutiph ypw (Lavers J.L. et al., 2014; Rochman C.M. et
al., 2015, 2014a, 2014b; Yamashita R. et al., 2011): Uwlwju, wju wnwyb| yurnwugqwynp &
nwnuntd, pwuh np 9pwihu dhowywjph wnununhs hwunhuwgnn wj phdhwlwu unyebinp
(ophuwy, npn2 dbunwnubip b wy] yinpupy ujniebip) Ywpnn Gu Ynwnwyyb] yjwunpyh dbe
Ywd wugub] upw dby wpunwnpnipjwtu  dwdwuwly, L npwuny hul JEdwgub
wnuninyjwdniejwu Juwuwlwn ubpgnpdnyeiniup (Koelmans A.A. et al., 2016; Bakir A. et
al., 2016; Ziccardi L.M. et al., 2016; Avio C.G. et al., 2015; Rochman C.M. et al., 2013,
2014c; Besseling E. et al., 2013; Engler R.E., 2012; Teuten E.L. et al., 2009):

12



Uphowywjph  wnuinnwdnygynit £ hwdwpynud  twlbe  dhynuinpuhuubpny
wnununndp:  Spwywunpjut dby  Ywu  pwqdwehy wyjwubp  dhynwnnpupuubiph
quwuwywp  ubpgnpdniput JbGpwpbpjwi Quwbu,  wwywgnigwd k. np
dhynunnpuptiibpt nubt wbpwwngbt - wgnbigniginiu,  Gupnd  Gu hdnwhunbinp
hwdwlwnpgp, wnwy Gu ptipnud nwppbp opqwuubph® ywpnh, Gphywdubph, hwdwnp,
phdntuh, Gphywdubph |nppe wunmwpwuwlwu thnthnfunieiniuutip (Hennemeier 1. et al.,
2012; Stefanovic V. et al.,, 2009; Alwakeel S.S., 2009; Karaman M. et al., 2005):
Spwlwunyjwu dby wndjwiubp Ywu wju dwuhu, np, dhynunnpupuubiph wqgnbigniejwu
wwydwuubpnud  jwpnnud nhngnud GBu ppndnundwjht - fuwpwpnwiutp, pnppnpnid L
ublypng, |Gnwwwp onpwuubph qbpwb, hjnwdwdpnd |hddnghnubph pwuwyniejw
dtdwgnwd, npn2 dbpdGunubiph wywmhynigjwt pwpdpwgnd (Grizzle J. et al., 2009;
Kibugu J.K. et al., 2009; Denli M. et al.,, 2009), thwjdwnh W phdnwh quugywdh
thnppwgnwd (Deshmukh S. et al.,, 2007), upwugnud dwypndwgbiph wywnhynipjwu L
hdnwunpnihuubiph uhuptigh ujwgnw (Girgis G.N. et al., 2008):

Utip jwpnpwunnphwind juwwnwpywd dhyninnpuptuutiph ybpwpbipjw) pwqdwehy
w2fuwwnwuputiph wpryntupnid  wnubinubph wwppbp  opqwuubpnd  Unyuwbu
wpdwuwgnytip Gu  gnpdwnwywu  Gupdwdnigywu  Gpunyputip L hGwnwnhdwlywu
thnthnfunieniutp (Kapanetan A.®. n gp. ,2016, 2014, 2013, OxusanaH K.A. n gp., 2014,
2012, I'puropsan A.B. u pp., 2014):

1.2. ReU3PL UbRUYU3Mrh U1SNSYUDTNME-3UL URIESNRE3NKLL
EruukLsuverh orquuirp 64 <3NkU4UTLLENP dru

Ybwwyws opwiht  dhowdwiph  wénn  wnuininjwdnyejwu  htiw,  9pwyhu
ytunwuhubpu wybih nu wybh hwéwfu Gu hwynund uppbiuwiht hpwyhbwyubpned:
2pwpuwy Ytunwuhubiph opqwuhquubph wwpptip swihwuppubipp Ywpnn Gu dwnwyb
npwbu wpdtpwynp YEuuwpwuwlwu hunhywwnnpubp dwpnwsdhu gnpdnup’ dhowdwyph
Ypw nubgwd wgnbgnypjuwu quwhwwndwt hwdwp: Qpwptuwly Yeunwupubph Jpw
dhowdwiph  wnuinunjwdniypjwt  wgnbignygjwtu  nwnwuwuppniginiup pwdwlwt
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wpryntwybiwn k£, pwuh np win opquuhquubpp swihwquug db6d ufudwdnieiniu niubu
dhowdwyiph wwydwuubphg: “tw  9pwywqwuubph Ywplnp wnwuduwhwunynyenwu k
gwdwpwjihtu Eynhwdwywnpgbph hwdbtdwwnniejwdp: Lpwptwly Yeunwupubpu wnwyb)
fungblh Gtu wupwpbuwwuwn EYygngbu gnpdnuubph ujwundwdp: Pwgh wyn, 9pnuw
pniuwuniebpp wpwdynd Gu owun wybkih wpwg, pwu gwdwpnwd: Lpwptuwlyubpp sku
Ywpnn htounniejudp |pb] wju Lwpwdpubipp, npuntin wwpnud Gu b, Upwup Gupwpyynwd
GU  wnwnwhsubph  wgnbgnyeyuup  ny  Jdhwjt dwpunnuywt UL ouswnwlwu
hwdwlwpgbph, wy twl Jdwyh dhongny (Kerby et al. 2010; Cnupuna E.B., 2009,
3apunosa ®.d., 20098, 2009r, Marco A. et al., 2009; Relyea A.R. et al., 2006; Camargo
J.A. et al., 2005; Mouceenko T./., 2000; Cowman D.F. et al., 2000; Linder G. et al., 2000;
Sparling D.W. et al., 2000):

Uhowywjph wnunnjwdnipjuwu wgnbignipjwu uyuwndwdp wnwyb] qquiniu Gu
otipGhnyubpp: Wuwbu, dtunh L pbughtup wqgnbignyejuu wpryniupnd uluwnygnd |
otiptithnyubiph quugywdwihtu nsuswgnid, hwinwwbu Jwn uwnduwihu thnytpnid, huy
ounngbutigh wybih nwy thnybpnd wnwowunwWd U wwppbp wpwwnubp' wulwunu
wpwwpht, wgbbwhw, dwpduph Ywpbwgnw, ybponypubtiph ptpqupgugnd W wju
(Wolkowicz I.R. et al., 2014; Ortiz M.E. et al., 2010; Paisio C.E. et al, 2009; Relyea R.A.,
2009; Shinn C. et al., 2008; Snodgrass J.W. et al., 2008; Griffis-Kyle K.L., 2007; Burgett
A.A. et al., 2007; Relyaa 2004; Huang H. et al, 2003; Linzey D et al, 2003; Wang X., et al.,
2001; Bridges C.M., 2000, 1999): Gpwywunypjwu dby Ywu pwqdwihhy wndjwiubn
Gpyybugwnubiph  oGpLthnyubpph  Jpw  Ywndphnwing, wnuény, Uhwpwwnubpny,
pinppnubnpnd bowyp Uynyetipny wnuinnyws dhgwywiph wgnbgnuejuu Yepwpbipjuwy,
npnug wpryniupnud unwgywd ndjwiubpp oy Bu tiwhu hGnbngeyn wub] upwug'
npwtu  Jdhowdwiph  wnuinunjwdnipjwt  YGuuwhunhlwwnnpubp  ogquwgnpddwu
huwpwynpniejwu dwupht (Wolkowicz IR et al., 2014; Stepanyan |.E et al., 2011; Burgett
A.A. et al., 2007; Chen T.H. et al., 2006; Marquis O. et al., 2006a; Karasov W.H., et al.,
2005; Ferrari |., et al, 2005; Severtsova E.A. et al., 2005; Fraker S.L. et al., 2004; Bogi. C,
et al., 2003; Gomez-Mestre |. et al., 2003; Demichelis S.0., et al., 2001):
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Spwywungyuu  dby Ywu oww  ndjwijubp  dhowdwiph  wnuinunywdnypjwu
wanbgnipjwdp - tplytugwnubiph  Jbpgnypubtiph  ntdnpdwghwubiph h hwwn  qunt
ybGpwptbnjw| (Bepwunnn B.J1., 2015, 2014; Taylor B. et al., 2005; Garber E.A. et al., 2004,
Bilski P. et al., 2003):

Epyybugwnubiph unyupuy Yupbwdwdybn quudbp wnunnwd optipnd pbpnwd
EhGdnginphuh L Ephepnghunttiph pwuwlyh ujwqdwu, hugwtu twl Eppepnghnttiph
auh, swihtpp W wy hnthnfunejniuuutiph (Ruiz de Arcaute C., 2014; Muneesa 0.B., 2010;
Marques S.M. et al, 2009; Cnupuna E.B., 2009; Barni S. et al., 2007, 1999; PomaHoBa
E.B., 2006; Yybunuwsunn A.T., 1998):

Spwlwunyjwu dby ndjuiubp Ywu vwb opwdpwpubipnid wytuwnmhghnubph Jdbé
pwuwynypyuu  nbwypnud  Gpyytugwnubph  Swjpwdwuwiht wpwu  nGwyunpy
thnthnfunieyniuuph YbGpwpbpjw| (Ruiz de Arcaute C., 2014; Marques S.M. et al, 2009;
Mykos T.M., 1999): Ujuwbiu, Ywuwnwgh ghunuwlwuubpp nwnwuwuhpb) Gu dh owpp
wtuwnhghnutiph  (wpwpwght,  dGnphprights,  funnunuyduwt, - |hunwt,  winhlwpp U
nhtinppu) wgnbgniejniup Ui, Lnnipbuu gbinp (YYGpGly, “Ywtwnw) dnn ptwyynn
gnpntiph Gpynd' Xenopus laevis L Rana pipiens wnbuwlubph hdniwuwihu hwdwlwngh
ypw, nph wpryniupnd gnpunbipp nwnund Gu  fupun puluintbwy  wbunhghnubipp
wqnbgniejwup (Christin M.S. et al., 2013, 2004; Paunescu A. et al., 2010; Linzey D. et al,
2003):

Gpyybugwnubiph Jpw  wnuininjwdnigjwu  wqnbigniejut  nwnwbwuhpniejwu
tywwwyny  hwonnnigjwdp  Yppwnynd £ bwb  dhypnynphquip  pliuwnp:
Epyybugwnubph  wpwu - Ephepnghunubpnd - uywwndnd E dhypnynphqubiph
pwuwynypjuu qquih wybjugnd dhowdwiph pwpép dwnwquwjedwlt wwjdwuubpntd,
qQuuwqul  wnuinnhgubinh’  dwutiwynpwwbu  wwppbip - whunhghnubiph, wnihghylhy
wnndwwnhy  woéfuwonpwsohuubtph b wj phdhwlwt  wnuninhsubiph - wgnbigniejwdp
(Simonyan A. et al, 2016; Preetpal Kour et al, 2014; Alshehri Mohammad A et al., 2012;
Carlos Alberto Machado Da Rocha, 2011; Beatris Bosch et al, 2011; Kamel Ahmad, 2010; Yin
X. et al, 2009; Djomo J.E. et al, 1995): Uhypnynphqwjpt pLuwnp (wjunptu
ognwagnpdynud £ twl  gbpGhnubph Jpw' wnuininduidnipyut - wignbignipjut
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nunwtwuhpniypjwu dwdwuwl (Ruiz de Arcaute C., 2014; Campana M.A. et al., 2003;
Alshehri Mohammad A et al., 2012; Ossana N.A. et al., 2011; Fernandez M. et al., 1993):

W.S. 2niphtupodhipt  nwnuwuhptp b dwpnwéht  wqnbgniejwtu  wnwppbp
wuwnbwuutpny  wnuninwé  opwdpwpubpnud  [Gwgnpnh  dnpdngbiubnpy L
poowqbutitnhy hndbnunwgh  thnthnfunyeynwitutipp: Pwgwhwjngt] Gu  qupgqugdwu
hndbnunwgh fuwfunnwdutbip, npnup bGnbp Gu ghwnngbubunphywlwu punyph: “Hpwup
wnwyb] wpunwhwjnywd Gu bnbp wpryniuwpbpwwu  hnupwoptiph  wpunwubndwu
wnwnpwdpubipnud:

Uhowywjph  wbhuuwsdhu U phdhwlwt  wnuinnwdnypjut  wqnbigniejwu
Uywundwdp swihwquug qquinitt Gu bwl ywpnh hGwwwnnghwnubpp, npnup opquuhquh
hndbnunwgh wwhwywudwu dby 2w Ywpunp nbp Gu fuwnnud (Kygawesa A.l'. n gp.,
2013; KanawHukosa M.M., 2006; OxusaHan K.A. n gp., 1998, 2003; Jungermann K. h et.
al., 1996; Wwvwkuna JI.H. v gp., 1991): Ljupnh $niuyghwibphg dtyp pnibwgpynidu k,
wjuhupu, opqwuhquh YGUuwgnpdniubinigjwu  wpryntupnid  wnwowgwd ERnuwynp
unebph, Ywd owwpwsdhu unyebiph’ pubunphnunpyubph Juwuwgbpdnwu £, npnup
Ywpnn Gu ubppwihwugl| dwpunnuywu hwdwywpgny, dwoyny, pnpbpny (3apunosa
d.P. n pp., 20096, 20098, 2009r): Uhowdwjpnud pniuwydnp Ujniebiph wnluwynyejwu
wwjdwuubpnd yupnh hwpwpbpwlwu quugqwdp dtdwund t: Udkuwdtéd hunbipuubipp
punpn? GU ppnupy wnuinndwu gnuhubpht W Unpdwihg pwpép Gu 5-7 wuquwd:
(nibwynp Unebiph swhwquug pwpdp swihwpwdhutbph wywjdwulbpnd pwjpwihs
gnpénuubipp gbiphofunwW Gu wwounwwuwlwu JdEluwuhgqdubph uywwmdwdp: Gunphhy
Jbpwywugunnuywu gnpdpupwgubpp’ pwpnnd wwhwwuynd  Gu uwb unpdwy
pohoutin: Lwuwnwwdb; L, np  dhowdwjpnd uunhyh pwlwynypjwu  wybjwgnidp
hwugbigunud £ hGwywwnundwwhy punbipup  ujwqgbgdwup, wbnh £ nwbunwd
htwwwnghwnutiph  hhwbpwwghw, nwngpubiph  wnwowgnwi:  Loynwd £ ywpnh
wunpUGph fugwudwu, wjnnigubph W dwpwwjht hGwywwngh dwuhtu (Marco Prokic et
al., 2017; Slavica S. Borkovi¢-Miti¢c, 2016; Tarig Mahmood et al, 2016; Paunescu A. et al.,
2012): Qwdwdwju  wy hbGunwgnunnygjwt  nippwiuhqugywd  nwpwdpnd  puwlyynn
gnpwnbph pwpnnd inbnp £ niwwbund Mn-unwwGpopupnwgh U Yuwwwjwgh wyuhyniejwu
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ujwgnud, bwl |hwyhnubiph opupnwgdwtu Jwywpnwyh pwpdpwgnid, npu hwunhuwuntd
E hwlwopuhnwuwn wywonwwuhs hwdwlwpgh fuwthwudwtu gniguwuhy (Marco Prokic et
al., 2017; Slavica S. Borkovic-Mitic, 2016; lkechukwu E.L. et al, 2011; Falfushinska H. et
al, 2008; Loumbourdis N.L., 2007): Lwpnh $bpdGunubph YLGuuwphdhwlwu
nwunwuuwuppnigjwt wpryntupnd unwgybl]p G ndyujubp wnunnindwé  dhowywjpnud
puwlynn gnpuinbiph gwpnnw dh 2wpp $tpdtunubph (gynynqu-6-pnudwinwgh, pent b
hhduwghu  dnudwwwqubph,  unyghtwwn  nbhhnpngbiuwgh, W Ywwwwgh)
wywnhjwgdwu dwuht, npnup wwwwujuwtwwnnt Gu pniiwgbpddwt  hwdwp, twb
pwgwhwjnyb) £ Ynuwydbph pohoutiph L dGwundwypndpwagbiph htwpwynp “dwppnn”
nbpp (Marco Prokic et al., 2017; Paunescu et al., 2010; Kapanetan A.®. n gp., 2006;
Fenoglio C. et al., 2005; OxuBanan K.A. n gp., 2003, 1998)

Gpyybugwnubipp, stwjwd phpwjuubp stu dwnwynud wtunhghnubtph hwdwp,
uwlwju, puwyytiny gyninuntnbuwywu Eynhwdwwnpgbpnud, Gupwpyynd Gu npuug
quwuwlwp wqnbgnygjwup: Nwnwiuwuhpb] Gu Actara 25 WG, Reldan 40EC, Samurai,
Carbetox, Talstar 10ec pniUwphdhlwwtbph wagnbgnienitup  [Gwgnpinh  dwyh,
Gphywdubph, gwpnh ypw (Ponepal M.C. et al., 2014; Paunescu A. et al., 2010, 2009,
2008): Hpwup ognwgnndynid tu Jpwlwpnyutiph dh 2wpp Juwuwwne dhowntbiph nbd
wwjpwnnud:  fFnwphdhwwnubphh  wwppbp  funneniuubph b Ghnpéh - wwppbp
wmbnnniejwt ywjdwuubpnd unwgywd nydjuiubpp Jywynd Gu dwoynd W yupnnd dh
ownp thnthnfunieynibutiph dwuht: Uwutwynpwwbu, nhwndb £ npduwjht qtindbph
huwnbuuhy hjnipwquunnud:  EwhntGpdhuh 2Gpnh  pwjpwynud, Gnotipwgdwu wnpngtiup
wyunhywgnid:

SGhunwywt gpwlwunyeywu dbe Ywu wydjwubp GpyyGugunubph PGuninpwwihu
Ywquh W dhghninghwywu Yyhdwyh gnigwuhgubiph ypw dwpnwdhu gnpdnup dupdw
wmwl Ywwwpynn thnthnfunieginiuubiph Yybipwpbpjw| (Bepwunun BUJ1., 1997, 2004): Ujn
nwnwuwuhpnyenutpp gnyg Gu wdb, np dhowydwjph wupwpbuywuwn qulwquu
gnhpénutbph  ujwundwdp wnwudtwwbu fungblh Gu ng JdbG6, JwuqUwd puwlw
opwhwiubpnud - puwldnn  Gphyybugwnubipp: - Opptwy,  wwpqdty  E, np
hunnwwphwhqugdwu pnint nbdwbph hbGwbwupny dwqwd prYywhu wudplubpp
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hwugbignpb) Gu npn2 wmbuwyubph YGunwuhubph dupwsd ypdwyhu b Ywpnn Gu unyupuy
wwwbwn nwnUw| Upwlug puwouodwu: Pwlu wiu L, np deunpnpunnud  Gnwd
funuwynipiniup, thnjuwgntind  wprynibwpbpwlwu  wpunwubunndubph  hGw,  fuhuwn
prYywjuwun £ b wudpltbph &duny pwihytin opwdpwnubipp, wjuwnbn unbndnud &
rrYwihu dhowduwyn: Ujn wwjdwuubpnu puwyynn pyybugunubph’ gpnud npwd unipp
aybpp L ppenippubpp hwéwju wulwpnn Gu  |hunWd nhdwywitp bW gnjuunlb] win
wwjdwuubpnd: SYbinwgh ghntwlwuubp' Nuwuwit hwdwuwpwuhg (2011) unbindt| Gu
wphbunwywu dhowdwip' prywjunyejwu nwppbp wunhéwuubpny b npwund wékgnt
ghpwnbip (Rana arvalis),: Shwntwlwutbpp pwgwhwjnb Gu  uwndbph Jdpw  win
dhowywyph wqnbignipjw Yeipwpbippuy npng ndjuiup b gnyg wyt wnwwnwghwh
GpunypUbpp (Sandra Hangartner et al., 2011):

$.5. Rwphwynwtu L np. (2009) nwnwduwuppbp Gu dhowdwyph dwpnwdhu
gnpénuubipny wnunninwoéntejwu wnwppbin wunmhbwuubipn punpnaynn tnwpwépubtipnid
Bwagnpnh dbgph Ypw quntiynn twlugbiph wnihdnpdhqdp: Unwgywd wpryniipubpp
gnyg bLu wyb, np dwpnwdhu gnpdnup Guondp ujwgbtigund £ wnihdnpbhqup
pwqdwquuniiniup: Nippwtuhqugywd wnwpwodpubipnd  [bwgnpnh wyn  hwwnlwuhoh
$tunnphwywiht  pwqdwquunyeyniup ujwagnud £, nhndnd Gu dhwju bGpbp  dnpdbp’
Uwlugtiph npnawyh qniquygnipniutbpn: Uwpnwdhu gnpdnuph dwupwpbnuwdniypjwu
dtdwgdwup gngpupwg ytunwuhubph  Jdwpdup  dbopwihtu  Ynndnwd  dnpdbiph
pwqdwquwuniiniut wybih £ ujwgnw b wnwniyywghwubipp dhdjwughg yhdwlwagpnpbu
hwywuwnh swihny s&U nmwppbpdnud hptiug bwhugtiph dnpdtipny (Zhelev Zh. et al, 2014,
2012; Zhelev Zh., 2012):

dtungihnu L nip. (2006) nwiinduwuppby Bu Gpynd hwdbdwnwpwp swnunnundwsd
W pwpdp wnuinndwdniyejudp wwpwdpubphg' Jbpgywsd gnpuibph dwayp: Unwyby
wnununywd Jwiphg gnpwntiph dwolyh YGpwuinhunghnutipnwd W dhinnpnunphnwdutipny
hwpnwwn pohoubpnd pwgwhwyindtp £ gpbeb pninp dtpdGunutph wlynhynyejwu
thnthnfunie)nt, phs Ypwwnhuwgywd pohoubiph pwuwyniyeniu buyhnbipdhuny:
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Muwnwbuynw W nip. (Paunescu A. et al. ,2012, 2010, 2009) nwnwuwuphpb Gu

wwnpptip whunhghnubiph U htipphghnutiph wqntignieiniup gnpunh yupnh, Gphlwdubiph,
dw2yh b wy opquiibiph Ypw:

Uhowywjph wnbjutwdhtu wnuininjwdnigjuu dby pwjwlwu dbé nbuwlwpup
Yohn nwbu dwup dGwmwnubpp: Nunuduwuhpb] U Ywwwph Upunpwnp ubdpninnpuply
wqgnbgnipiniup  [dwgnpnh Ypw (Loumbourdis, 2003, 2007): Ywwwph uUhupwwnny
wnunnunjwsd dhowdwypnd  wgnpinph - 4, 10 b 30 op wdébgubint wwjdwuubpnw
htinhtuwlubipp nhunt Gu Gphhwdubiph utdpnuttiph wpnpuhdwy funnnyulutinh pohgutinh
dh 2wpp hGwnwnhdwlwu thnthnfunieniuubp, dh 2wpp $bpdGunutph wlynhynyejwt
ujwgnud (Fenoglio C. et al.): <wywnup L twl Ywndhnwind wnununjwsé qbinh
onowlwpnid puwyynn dwpnyuwug dwhwgnipjwu wéd' Gphlwdwiht wupwywpwpniejwu
wnwowgdwl wpryntupnd (Matsuda T. et al.,2002, Friis L. et al., 1998, Fan J. et al,,
1998).
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ALNhu 2
uchuuSuuvLh L3NkEL 4 Ukanauere

2.1. Wjuwwnwuph uyniep Y dEpnnutpp

Uptuwwwuph hwdwp unye bGu Swnwjb Pelophylax ridibundus wnbuwyhu
wwwywunn 50 gnpwbip, npnup nibht dwpduph 15-20 g Yohn: Snpntipp Ybipgytp Gu
2009 - 2014 p.p. <pwgnwu gbiwnh 5 nhwnwybnbphg, npnup uwhdwujwsd Gu <L
Fuwwwhwwunigjwtu Uwfuwpwpnyejwu Ynndhg U quuynd Gu Stnwupuw, twppupy
qjnintiph dnwn, g. Upgkijhg 0,5yd ubippl, Upquh <E4-hg 0.5 Yu ubippl, g.Lwnuhhg 0,5
yd ubppl (LY. 1): Npwbu unnghs Yeunwupubp ogunwagnpdyb| tu <wupwywu gyninph
dnwn gquuygnn wmwpwdphg ypgywsd gnpunbip: Snipwpwignip nhunwlybtinhg ybpgytp £ 8
ghpw:

Cunhwunyp  gwyjwgpydwu wywyjdwuubpnud YGunwupubpp Yondb| Gu, npnadbp |
thwpdwnh U ywpnh Yohnp, Ybpgdty Gu ywpnh, thwdwnh, wnpph, Gphlwdutph U
thnphyp dwoyh udnpubp' hnwjwdwpwuwywu Jowlydwu hwdwp (Kopxesckuit .3.,
[vnapos A.B., 2010): Mwuwpwuwnybi| tu twl ywpnh npnadwdpubin W wpjwu puntyubn:
Opgwuutph udnwubpp $hpuyty tu Pnibup L $npdwihtup nwdnyRutipn: Shpuywd
Unyep tupwpyybp £ undnpulwu  hjnwjwdwpwuwlwu dowydwu U wwphwyyb)
wwpwdhuph dbg: 5-6 dyd hwuwnnyeudp wwpwbhuwptu ubiphwlwu Yunpdwdpubipp
ubplydt) Gu htdwunnpupihund-Enghuny, dowlydb) Gu wpdwpeh uhnpwwnng' pun dnunp,
ubpydt Gu whypndnwpuhuny pun Jwu Shgnuh, Uwpl-Spnuduinh b Shdqugh
Indnypubpny’ pun Mwwbuhwydh, wnninthnht Yuwwnywund: Ljupnh npnaddwdpubipp
$hpuyt| Gu 96% Lpwunh nwnyend L ubpydbp Gu Thdpdh [nwnypeny puwn dynigbuh:
hnpnihgp Ywwwpdbp B SN nwdnyph  dbg  22°C  gbipdwuwnhtwunwd 60 pnwb
wmbnnniejwdp: Upjwu puntyubipp unyuwbu $hpudti Gu 96% Epwunh [nwnyend L
ubpyyt) Gu Shdquyh [nwdnyeny:

Lhwpwanyby £ nwnwtwuhpdwd pninp Yeunwuhubiph ywpnh, twydwnh, wnpph,
Gphywdubph L dwoyh hhunndnp$ninghwiu:
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Snipwpwugnip Yeunwunt wpywu puniyubiph dpw 1000 wdqwd funpnpugywd
wmbuwnwounnd  hwpyytip £ 2000 Eppepnghwn:  Npnadbp Gu dhypnynpphqubipny
Enpepnghwntiph pwuwynieniup b wwippip - Ynphquiptt  fuwpwpnuubpny
Ephepnghwintutph tinynuwjhtu hwpwpbpnyeinwup, bwb upwug Ynpbywghw:

Lyjwpnh npnoddwdputiph ypw  jnipwpwtgnip Yeunwunt hwdwp 1000 wuqwd
funonpwgywé  wnbuwnwounnd  hwoylp Gu 2000  hbGwwwnghwn:  Npnagbp  Gu
dhypnynphqubp wywpnwwynn hbwywwnmnghwnubph pwuwynientup, wmwppbp Ynphqujhu
fuwpwpnwutpny hGwwwnnghwnubph  pwuwynieiniup, upwug dholt  Ynpbywghw,
Gpyynphg  hGwwwnghntutph  pwuwlynieiniup,  hGwwuwnghwnubph  dhunnuinply
wywhyniejniup:

YUl3-h pwuwyniyeiniup Ynphqubpnd b Ynphquiubpnd npnadb £ wywjdwuwywu
dhwynpubipnd, 575 ud wihph GpYwpnigjwt  wwjdwuubpnd, hGnnwnwnbuwhu
poowswithwlwu dbpnnny, wwwybpubph |nwwdpnn yGpindhsh ypw, npp unbindwsd Ep
SMP 05 |nwwswithnn dwupwnhwwyh (OPTION, Stipdwupw) hhdwu ypw U dhwgwd Enp
hwdwlwpgshu: ule-h pwuwynyeyniup Ynphqubipnd b Ynphqwyubpnud npnayby &
Jntpwpwuginip YGunwune ywpnph 100 pohoubpnud: Npwbu VYuld-h nhwnhn Eunwinu
ognwgnpdyb| Gu <wupwywu gjninh dnin puwlyynn gnpwnbiph dwjpwdwuwjht wpjwu
lhddnghwntipp b nhwnhn hGwwwnnghwnutipp: Pnpdwlytunwuhubiph pohsubpnd tula-
h pwuwyniyejwu Ewnwinuubph htn  hwdbdwwnejwu  hpdwu  Jpw  wwpqyby &
hGtwywwnghwnubph  pwofunwit  pun  upwlug Ynphqubph wnhnniejwu, npnadbp &
Unphqubph U Ynphquiubph  dwybpbup, Yufe-h  quiugywdp,  Ynphquihubiph
pwuwynipniup: Ewnnwnuwjhu dhypnwywwnpwuwnnyutipp [(nuwswthwlwu
htunwagnunieiniuhg wwpqyb| £, np Fula-h pwuwynipginiup twwnwuynw £ ny wybih,
pwu 10 wnynup uvwhdwutbpnd: Unwgwd puywt wnydjuwipbpp dowyydl) bGu
hwdwlwpgswihu dpwapny:

LEdwwnnpuhihuny-Enghund W whypndnipupuny ubpyws pwpnh ubphwlywu
Yunpywédpubtiph ypw Ybwnwhu depnnh oqunyejudp npnadt) b ywptuphdwjh W unpndwip
hwpwpbipnieiniup, whqubuwnmwihu pohoubinh pwuwyniejniup:
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{GEdwwunnpuhihuny-Enghuny ubpywsd thwidwnh ubppwywu Yupwdpubph Ypw
YGwnwihu dbpennh oqunigjuwdp npnpyty b uwhwnwly Yulynwuh b Yupdhp Yulynwuh
hwpwpbipnieiniup: Npnadbi £ 1hddnghnubiph dhinnuinhy wynhyniejniup:

LGdwwnnpuhihuny-tnghuny dowlyywd wnhph wwpwbhuwht
dhypnwywwnpwuwnnyutiph ypw npnadb £ Eunbipnghinubph dhinninpy wyunpynyeyniup:
Snipwpwugnip Yaunwunt wnhpnid hwadyb Gu 2000-wlwu pohy:

Ephywdubph wwpwhhtwht' ubiphwywi Yunpdwsdputiph dpw npnyt) £ twhebih
dhuinuinhy wyunhynieyniup: Snipwpwusinp Yaunwunt Gpplwdnd hwaydti £ 2000-wlwu
pohg:

Uwayh ubiphwhwt Yupdwdpubiph dpw hwaddty Bu wwpwpn pohoubiph L
whaubumwihu pohoubiph pwuwyniejnibubipp: Snipwpwuygnip YGunwunt hwdwp 40
wnbuwnwownnd hwayb| Gu wwpwpun b ywhgdbunwihtu pohoubph pwuwynienitutbpn:

Uwnwgywsd pywihu wnyjwiutpp dowyyb tiu Statistica 6 hwdwlwpgswihu dpwagpp
dhgngny: Npngyti Gu dhoht wpdtipuipp (M) W dhoht ufuwiutipp (m), wndtiputiph dholu
wmwppbpnye ntutbph hwywuwnhnieniup npnaydbi £ pun UnjninbGunh wnynuwyh:

2.2. {puqnuu gbnnud 2009p. - 2017p. 9ph wnunnunyjwéniLpjw
hwdwhp gquwhwndwu njujubpp

L Ywnwywpniejwu Ynndhg ““Ywiujwd inbnwuph wnwuduwhwwynieginiutbphg”
Jntpwpwuginip opwywquuwiht Yunwywpdwt wnwpwoph oph npwyh  wwwhnydwu
unpdbpp uwhdwubnt dwuhtu npn2dwdp (< Yunwywpnyegjwu 2011 pwlwuh hniwudwph
27-h N 75 _U npnonwd) <<-nwd dwytipnipwihu optiph npwyh qguwhwwndwt hwdwywnpgp
onh phdhwlwtu npwlh jnipupwuynip gnigwupoh  hwdwp  wwppbpwynd  k
Ywpqwyhtwyh hhtug nwu’ gipwquug (1-ht nwu), jwy (2-pn nwu), dhowy (3-pn ),
wupwywpwn (4-pn nwu) b Jww (5-pn nwu): pp phdhwlwu npwyp punhwupwywu
quwhwwnwywup dLwynpynid £ Juwwnmwagnyu npwly gnigupbipnn gnigwuhoh nwuny:

2ph npwyh quwhwwndp ubpyuynwu Yuwwpdnd £ hwdwip  dbennubph
Yppwndwdp (Uwpgupwu L.U. L nip., 2006): Wn dbpennutiph hhdpnud pulwsd £ 9pp
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npwyh hunbpuubiph npnondp, npnup wwppbpynd Gu Ywiujwd punpwd dbpnnhg:
Qnjniejnit nwubiu 9ph npwyh qguwhwwndwt pwqdwwnbiuwy hunbipuubn:

Fuwlywu dhowdwipt  wpunwlwpg pwpép wnunnjwéd L hwdwpynd
dwybipunipwihu optiph hbwnlyw| gnigwuhoubiph wnluwnyejwu nbwpnid.

e Uwhdwuwjht pnyjwwunptih Ynugbunpwghwih (Ura4) gbipwquugnidp 100 L
wyblh wuqwd (wiu  wnebpp, npnug hwdwp  uvwhdwudwd £ opnid  |phy
pwgwywinieiniu, npwbtiu uwhdwuwjht pnywwpbh Ynugbunpwghw punniuynd k
0,01 dg/ny®),

o NSYwd prYwduh wwpniuwyniejwu hotignidp dhusl 2 dg/nd® W gudn,

e RrYywduh hugopjw yGuuwphdhwywu wwhwugh (f4My)
wwnniwynyeyniup 60 dg /nd® W wybih

e oph hnwnp' dpusk 4 pwy b wyblh  mdbnugndp, npp punpny sk nyjug
inbinwuph hwdwn

e 6 YU nwpwdnejuwdp wnbuwhnphgnup 1/3 -hg wybh wwpwdpny npluk
pwnwueh (bwypw)hu, jninwiht W w)| dwgdwl) wnywjnyeniup

e thwithywdwpdhtubiph, ayubiph, gnpinbiph W wyp opwiht opquiuhquutiph U
opwjhu pnyubiph hwdwwmwpwd nsuswgnidn:

Uwybpunipwiht  optiph  hwdwp  puwlwu  dhowdwyph  pwpép
wnunnnywdnipnitt hwdwpynud k.

e UldY4-h gbpwquwugnwip 10-hg dhusk 100 wuqwd (bwypwdpbpputiph,
$tunjubph L wnush hnuubph hwdwp' 30 -hg 100 wuqwd)

e [FYUMN5-h Ynugbunpwghwih 15-hg dhusl 60 dg /nd® wwpniuwlnieniup

o NSYwd prYwduh wwpniuwyniejwu hotignidp 3-hg dhusl 2 dg/nd®

e dhusk 6 Y&* wnwpwdnyeywdp wnbuwhnphgnunud oph dwytiplnyph 1/4-hg
dhusl 1/3 wnwpwonyejudp pwnwuph wniwnyejniup (bwypwhu, jnnuihtu W wyg
dwagdw)

e 6 UYu*hg wytih wnbuwhnphgnund oph Jwybtipunyph 1-hg dhusl 2 Yuo?
nwnpwoépny pwnwueh wnyw)niegniup:
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< Puwwywhwwunipjw Uwhuwpwpniejwu  Cpowlw  dhowdwiph  Ypw
ubpgnpdénypjwu dnuhwninphugh YGuwnpnup Ynndhg Juunwpywd <pwgnuwu gqbinh opbipp
npwyh nwuwlwpgnwip gnyg Lt wndb, np 9ph wnunninjwdnypiniup wyntuphg nbiwhp
gbwmwpbpwtu  dGdwund Lk (@nyjwunpbih  unpdwubpp  gbpwquugl; Gu upunphu,
Uhwnpwuwn, wdnupnwd, unydwn, pinppn, Jwuwnhnid, dwugqwu, ppnd, wynhud hnuubpp:
Cun npnuwd, pninp upqwd wmwphubiph pupwgpnd punpn2 L Gnb| punyewagpwywu
wnuinnjwdnigniu.  Jbphu  hnuwupubpnud®  dhohtu, huy Gpuwuhg ubppl' pwpép
dwlwpnwyh: Pewduwhu nbdhdp tntp t pwwpwp, pwgwnnipjudp' Ywppupy L
Qtnwupun  gnintph dnwin,  npnbn nhundbp B nddwd  peywduh  fupuwnn
wlpwywpwnpniejntt:  Swup  dGwnwnubpny  <pwqnwt  gbinh - wnuninjwdnypjuu
Uwhitwywu hwdwhp quwhwwndwdp wywpgdb) E, np gbinp hnuwupny nbwh ubppl
wnuninyjwdnieiniup dtdwunud £ Ghnp onip wnwybip wnunninjwd £ Gplwu-"“twppupy
hwwndwonid: Stiinh hnuwupny nbiyh utipple inbinh £ nwbund dwpnwdéhtu wqnbgnyejwu
fuhuwn dtdwgnid U gbinph 9ph npwyh ypw Gupdwt punyph thnthnfuniejniu: Stwinp Ybphu
hnuwupubipnwd qtipwyonnid £ hhduwwunw gynipuwntunbuwlwt, dwuwdp YEugunwjhu
ytnwmweoptiph  Guonudp,  Jdhoht  hnuwupubpnud  (Gplwu  pwnwph  dnunwyw
hwwnydwdubipnd) wpnbu gbpwysnnn Gu nwnunw YEugunuwihu-inunbuwywu, Fwppuhy
gnunh dnin' Yndniuw bW wpryniuwpbpwywu Yenunweptph dugnudubpp: Yeunwpbpwuncd
unphg ulunud £ gbpwlyont| gyninuinunbuwywt wnununnidp:

2009-2017 pp. <pwqnwu gbnph GGnwdwdwu gjninp dnuin, Lwnuh gjninhg
ubippl, Upgkip qyninhg ubippl b Upquh <E4-hg ubippl hwwnjwdubpnd 9nipp dhowly
npwyh £ (3-pn nwu): Stnwdwdwuh dnin hwnydwdnud wwjdwuwynpywsd (LM-ny,
Lwnuhhg tbppl hwnwdnwd wywjdwuwynpywd (FLM-nd b $nudwwn hnuny, Upgbihg
ubppl  hwwndwoénd  wwjdwuwynpwd  dInudwwn  hnund, Upquh <LEY-hg ubppl
hwwundwoénd wwjdwuwynpywsd (FLRMN-ny, uhunpwunn b Inudwin hnuubpny: SFhnwuhuwn
gninh dnn pulwd  hwwndwdnd, Gpluwuhg  ubppl'  “Ywppupy gninh dnn L
glivnwpbpwuh hwndwdubpnd <pwgnwu gbinh onipp Jwwn npwyph £ (5-pn nuu):
Qbnwuhuin qjninp dnnn hwindwdénd wwjdwuwynpwd punhwunip wuopgquuwlwu
wgnuiny, wdnupnd U Pnudwwn  pnuubipnd, “rwppupy qninph dnn hwnywdnd
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wwjdwuwynpwd ndwd ppywduny, FYUMN5-ny, FLMN-nY, wdnupnd b Inudwwn
hnuubtipny, dwuqwuny, punhwunypy wuopgqwuwywtu wgnwuny, punhwunyp $nudpnpny L
Ywhuwé dwuupyutipny, ginmwptpwuh hwundwénid wwjdwuwynpgwd Inudwin hnuny
U Jwuquuny:

Unynwwynd  ndjujubp Gu pbpdnid <pugnwiu gbiinh wvnwppbip nhnwybinbipnid
2009 -2 017 ppe.-h onph npwyh gnigwuhpubiph yGpwpbipjw:

St Hunuljtnh 2nh npuiljh
opjbijn inbnwnpniejntup/ 2nph npwyh gnigwuhy punhwupw
P “thunwybwinh hwdwpp Ywu nwup

0.5 Ydgy. Lwnuhhg i
ubpple (LM,  Pnudwwn hnu 3-pn
0.5 Ydqy. Upgtihg
ubnply bnudwwn hnu 3-pn
0.5 Yu Upquph <EY4-hg (LM,  uphwnpwuw hnu, 3.
ubippl dnudwwn hnu N

(UM, (LM, uhiphin
hnu, punhwuntp $nudnp,
punhwuntp
wlopgwuwlwu wgnwn 5.

Lhwphwn hnt N
wdnupntd, unydwwn hnu,
pinphn hnt, Jwtwnhnud,

dwuqwl, ppnd, wnhud
Udnuphnwd hnt, dnudwwn
hnu, punhwunyp
wlopgwuwlwu wgnwn
6 Yup. Gpuwuhg ubippl..
. “wppUhlh dnen Lhuiphu hnt >
4 ne wdnupntd, unydwwn hnu,

pinphn hnu, Juwuwnhnd,
dwuqwl, ppnd, wynhud

<pwgnwt | qj. YEnwuhuwn

Un. 1. <pwgnwt qbwnh tnwppbp nhunnwybnbpnid wnunnindwéniejuwu yhdwyp 2009-
2014p.:
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ALNkhtu 3

usduuul <6SuNSnNk@3NkLLENP UMBNRLLLENE

3.1. <PURTMUL G6Sh UISNSYUDNRE3UL URTME3NR(E3NRLL
LAUWSNPSh (PELOPHYLAX RIDIBUNDUS) OU3Muuuuu3ht Ur3uv
EPh(aMNShSLGMrh 4rU

Qnpwnp Eppppnghwnubpp ppbughg ubpyuwjwgund Gu  Ehwuwdl  dwpduplubp'
yGuwnpnunw thnpp-hts gngqwynnp: Ephppnghnttph ypnunnwuqdwu nuh nbnuwyntu
qnyu, wwpniwwlynn  htdnginphuh 2unphpy:  Ephpepnghunttipp nibu Ynphg, npp
unynpwpwp hwdwwwwwuluwund £ pooh duht: Uwywju tipptdu wpnn Gu hwunhwb)
fungnp Ynphqutin, Jud  unyupuly  GplYnphq  Eppepnghnutip: UdGuwbphuwuwnn
Enprepnghuntubinp Yuwpnn Gu Yhuyb:

Upfuwwnwupnid nwnwduwuhpb Gup opqwuphgdubtiph ypw <pwgnwu glivnh 9pwjhu
dhowywyph wnunnuinjwéniejwu wgnbigniejniup’ npw tnwppbp hwndwdubpnud puwlyynn
[Gwgnpunp  Swjpwdwuwiht  wpjwu  Eppepnghwnubpnd - dhypnynphquihtt - phuwp
Yhpwndwu dhongny:

Uhypnynphqujht pliunp  punniujwd poowqbubiinhlulwtu dbenn £ wnwppbp
punypeh gnpdnutbiph dnwnwqbtu wgnbgniejwu quwhwwdwt hwdwp: Uju dbpnnh
ogqunipjwdp Ywwwpyb| tu Jdté pyny phdpwlywu, dhghywywu b YELUuwpwluwywl
gnpdnuubph dnunwqbu wgnbigniypjwt phunwynpnwiubp: LEpYwynwiu dhypnynphquihu
ptuwnp ywpwnwnhp pungpyyws E innpupyninghwywt hGirnwgnunnieniuubph dwdwuwy
GUpnwwywu Gpypubpnd bW Awwnupwjnd (Ruiz de Arcaute C., 2014, Muneesa O.B.,
2010; CnupwuHa E.B., 2009; PomaHosa E.b., 2006; Barni S. et al., 2007; YybuHuwsunu
A.T., 1998; Marques S.M. et al, 2009): Wu hhdudwd £ pwdwuynn pohoubiph wnwppbip
wnwniywghwutipnd dhypnynphqubiph hwadwplh ypw: b ulgpwit wiu dawyyt) Ep
nuypwdnidh Ephepnhnwiht pohgutinh hwdwp, huy wdtih np uluytg oguwgnndty
dhypnynphqubiph hwadwpyh  hwdwp Jun - uwbpdwnpnubpnwd,  wunh - gupnh
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pohoubpnud®  phdhpwywtu  dhwgnyeniuubph wpwuuwyugbunwp  wlnhynyejw
nwnwWuwuhpnyjwu  hwdwp,  pGpwup  |npéwpwnwuph  pohoutipnud,  dwpnnt
lhddnghwntpnwi:  LEpYwynwdu  dhypnynphqubph hwodwpyp huwpwynp £ nupab)
pwdwuynn pohoubiph wynwniywghwubph dté dwunid (Preetpal Kour et al, 2014; Alshehri
Mohammad A. et al., 2012; Carlos Alberto Machado Da Rocha, 2011; Beatris Bosch et al,
2011; Kamel Ahmad, 2010; Yin X. et al., 2009; Djomo J.E. et al, 1995):

Uhynnynphquipp ppbiughg ubipluwjwgunud Gu Yinp ppndwnhtiwghu: Yunnygubin,
npnup hwynuwpbipynwd Gu pohoubiph ghnnwjwdwjnid hunbpdwgh dwdwuwy: Lpwup
wnwowunw Gu Ynphquyhtu ppndwwnhuhg, uwlwyt swihbpny hphduwlwu Ynphghg
UpwuwYwihnptu thnpp Gu: Uhypnynphqutiph Ywqdh dbe Ywpnn Gu dwnub) huswbu
wnwudhu  wdpnnowlwu  ppnndnundubp, wjuwbu | npwug  hwwnywdubp:
Mwuwbwnubpp, npnup ywjdwuwynpnuw U fuwfunndubipp pwdwudwu gnpdpupwgntd,
L pbGpnud Gu  dphypnynphqubph GLuwynpdwt, Ywpbh £ Yuwb] unwwnmnyhubnpy
wqnbgnieiniu ntutignn gnpdnuubiph htivn: Uhypnynpphqutipp duwynpynid Gu pwdwudwu
hihyh puwjundwtu  wprynupnd: Lnpdw] dhiingh  nbwpnw  pnyp  ppndwwnpnubipp
hGnwunwd Gu hwywnwy pubnubp: Cwpdnwp qunwd £ wyu pubinh ninnniejwdp, nphg
ppdwunpnhtu Yuwwynd Gu dbGé pwuwyny dhypnfunnnuyutip: Wu nbwpnud, Gpp Gpynt
putnubpnud  dhypnfunnnwyubiph  pwtwyp hwdwuwp L, wiwdwgh dwdwtwy
ppndwwnphnubipp dund Gu unyu wnbnnd W dLwynpdnd £ duwgnpnwihu ppndwwnhn:

Wnwhuh ppndwinpnp sdnutiing nnwwnp pohgubiphg dtlh Ynphgh dtig, ulhqp £ wwihu
dhypnynphgh: fFtiindwagnid wju pwgdtunubpp Ywpnn Gu ubpwnyb) nnwuwnp pohoutipp
Ynphgh dbo Ywd duwynpb dhwjuwly Ywd pwgdwyh dhypnynphqutip ghunnwjuqduwyned:
£pndnundh $pwagdbunutiphg dhypnynphqutiph wnwewgnudp nintygynud £ wppbpwun
ppndwwinhuwihts Yunnigdwépubiph gwnpdnyd Ynphghg ntiwh ghunnwwqdw:  Ywtudws
ppndwwinhuh Ywquhg dhypnynphqutipp pwdwuynd Gu gbunpndtp - npwywu (C+) L
gbunpndbip - pwgwuwlywu (C-): Uhypnynphqubiph wnweowgnidp inbinph £ niubunw twl
dhiingh n  thnybipnd  ppndnundwiht Ywdnpoutiph - duwynpdwt  phipnyeynuutiph
nbwpnud, huswbu uwlb  Jdphypnynphq Ywpnn £ wnwowtw] dwjpwywu poonid
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wwpnwwyynn dhypnynphghg, Ynphquiht ppwqgdbunubiphg, npnup wnwowund Gu
dhwngh pupwgpnid:

Wuwhuny, dhypnynphap Entywiphnuin pohoubipnud Ynphgh hwindwd £, npp ¢h
wwpnwwynd  wdpnnowlwu  gbund:  Uhypnynphqubpp  hwunhuwund  Gu
wjunwpwuwlwtu Ywnnigwdpubp, npwug wnwowgndp Yuwywd £ ppndnundwihu
wulwyniunigjwu  htin b npwup Ywpnn Gu hwunhwb] gwulwgwsd hjnwywdph
pwqdwgnn pohoubtipnud: Funpnp  Jdhypnynphqutip duwynpynwd Gu opgqwuhquh Ypw
wmwppbp  dnunwgbutubph wgnbgnipgjuwu nbwpnd  wjunwpwunptu  hnhnfujwd
dhwinqubph nbwpnwd, npp Wwjdwuwynpjwsd £ wnwudhu ppndnundubtiph dbunwdwagnid
L wuwdwgnud duwiny: Pnpp dhypnynphqubipp hwiunhwynw Gu  wnwybjuwbu
ppndnundutiph wnnigwoépwiht  wpbpwghwubph nbwpnud UL hwunhuwund  Gu
pohoutinh nbgbutpwghwih W nGwywpwghwih wypngbuubph bjwqdwu gnigwuh: Fwgh
wjn dJhypnynphqutip Ywpnn Gu hwjnuygb] bwl wwynwunngh wprynwtupned:

Uhypnynphqubiph  wnwewgdwtu hhdpnid puljwsd gnpdpupwgutipp, wulwulws,
qywynw Gu wjnwhuh pohoubph Yuuntwwyniejwu wuydwu dwuht, husp hwunhutunwd k
pnppnpdwt U wwynwwnngh gnpdpupwgubnh wyunhyjwgdwu wulwinunyzjwu gnigwuh):

Ujuwhuny, dhypnynphquiht phunp wnwybinyeniuubpu &u'

. Ywuph pUpwgpnud ns hujwghy uyphuptug Ywwwpbine huwpwynpnie)ntu,
dwdwuwyh pupwgpnd npnawyh gnigwuhoh thnihnfudwu nhuwdhlwu npntint hwdwip,
. wnyjw| ptunh Yhpwnbpnyeniup tpwuwlwihnpbu db6é pyny YLGUuuwpwuwlwu
opjiyinutiph L pohoubiph wbuwlyubpph hwdwp, husp hwnjwwbu Yupunp £ dGé
pwuwyny ppndnundutipny Ywd thnpp swihtpny ppndnundutipny inbuwyubtiph hwdwn,
wyuhupl’ Ywtudws sk Yuphninhuyhg,

. guiop dhwnwnhy wywhyniejwdp hjntujwoépubipnid hpwlwuwgutint
huwpwynpnipentu,

. huwpwynp k oginugnpdtip mwppbip mbuwyh wyunndwn Ybpindnn hwdwlwpgbp
dhynnynphqubipnd  pohoutinh - hwadwpyph  hwdwp, hugp  htwpwdnpnieyni £ wwihu
ytipnwdt| dté pwuwyny udnipubin,
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. ppndnundubiph ywwpwuwnnyubiph ywwnpwundwl unwunwpun pupwgwlwpgp
pnyl Lt wwhu dhypnynphqutip  hwynuwpbpbint tywwwynd  nhwnbp unyu
wwuwpwuwmntyubpp, npnug  Jpw  Yuwuwpdnd £ ywpeninghwwu - dhwninqubpp
dwlwpnwyh npnonudp,

. wj| Rtuwntph hwdbdww, dhypnynphquihtt plunp wybh Yupbwdwdybin L,
wybh hwuwubh W dwwnskp E:

UpUunyu dwdwuwly hunbpdwquihu pohoubiph Jbpnwdnipniup pny| £ wnwihu
quwhwwnb] wy Ynpqupwlwlwlu gnigwuhoubip, npnup gnyg GU wwihu huswbu
poowqbubimhjuwywt  fuwpwpnwitbpp,  wjuwbu £ dhowdwyph  wfunnpnadwt
ghwnnwnnpuhly wgnbigniejniup: Unphqwpwuwlwu  gnigwuhpubipp hwdwihp
Jbpindnieniup pny; £ wwhu  pwpdpwgul  dbGpnnh gqquniunieyniup,
jntpwhwwnynieiniup b Ywufuwwnbunn wpdtipp:

Ubp hbGunwgnunyeniuubph wprynwpnd unwgywsé  ndyuijubpp Jywynd G
wnwyb] wnunndwsd hwndwsdubphg' Ywppuply bW YEnwupun  gyninbph wwpwdphg

ytipgywd gnpuntiph Eppepnghunubipnud qquih pwtwlnyejwdp dhypnynphqutiph b hwwn
quwnt dwuht (Uy. 2):

" R
0 ‘o
. 9% "L e

LY. 2. Léwgnpwnh (Pelophylax Ridibndus) dhynpnynphqubin wywpniuwynn Eppepnghuntbp:
Lbpynuwp' puwn dynigbuh, funanpugnidp' 1000x
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Ungnwwynd  ubpyuwjwgwsd  Gu  hGunwgnuinyeyutu  wpryniupnd  unwgywd
wnyjwiubinp Gwgnpunp Eppepnghwutipnud dhypnynphqubtiph pwitiwynigjwt Yupwptinjuy
(wn. 2.):

Stinwdwuh Uhypnynphqutipp P
wuywunwdp pwuwynypniup (%)
Uwnnighy 0,046 *+ 0,0262 -
g. Lwnuh 0,156 = 0,0457 p > 0.05
Upquph <EY4 0,107 + 0,0388 p>0.05
g. Upgb 0,123 + 0,0411 p>0.05
g. Gbnwuhuwn 0,313 + 0,0699 p<0.05
g. twppupy 0,375 + 0,0686 p <0.05

Un. 2. <pwqnwt qbwnph opowlwjpnid puwlyynn gnpuinbph Swjpwdwuwiht  wpjuu
Enprenpnghwnttinnud dhypnlnphqubiph pwtiwynieyniup:

Uwnnighs  hwunhuwgnn  wwpwépnd  puwlyynn [dwgnpinh  Ephepnghwinubiph
hwdbtdwuwnnipjudp wjn gnigwuh2u nwuh yhdwlwagpnpb hwywunh nnwppbipnieniu:

Opgwuhqudubph 4pw  9pwyhtu  dhowdwyph  wnuininnjwdniejwu  wqnbigniejwu
dwuhu wmbnGywwyniejntt Gup  uwmwgl; uwlb  Ephppnghwnutph  Ynphqubiph
dnpbninghwlwt wnwuduwhwwnynieiniuunph nwnuwuppniygjwdp: <Gnwgnunyejuu
wpryniupnd hwynuwpbndb) Bu Ephepnghunutp hGnlyw Ynphquiht' juwpwpnuiubpny’
wnwwthpnudubipny - Ynphqubip,  Jwynynihqugywsd  Ynphqubin,  whlyunihly  Ynphqubip
wwpnuwynn (uy. 3):
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LY. 3. Léwgnpnh (Pelophylax Ridibndus) Ephppnghwnubpp. 1. Jdhypnynphgny

Eppepnghwn, 2. wpwnwipndng Epppepnghin: Lepynwp' pun $jnigbup, funpnpugnudp’
1000x:

Unynwwy 3-nw ptipynud Gu dbp unwgwé wndjwiubpp Eppepnghnubph Ynphquihu
fuwpwpnwiutph YGpwptpjwi: “Hpwup Jywnw Gu <pugnwtu gbinh wnnnindwdniypjut
wnwybi] pwpdp gnigwupoubp  nbgnn hwndwdubpnd  puwlynn  [Gwgnpunp
Swipwdwuwjht - wpwu  db9  wpwwithpnwubpny  Ynphqubp L Juyninjhqugqwd
Ynppqubph pwywlwupu dbGd pwlwynyejwt dwupu: Cun npnd  wjn  gnigwuhop
unnighsh hwdbdwun hwdwuwnp £: Mhlyuninpy Ynphqubp ywpniwwwynn Ephppnghunutipp
pwlwynieginiup  unyuwbu wwnwunwd £ wnwyb] wnuinnjwd Juipbphg  ybipgwsé
gnpnbph dnw, uwlwit wjiy hwwuwnh £ dhwju Gtwppupy qninph dninhg pnudwd
gnhpwnbiph dnwn:

Lhwwppphp £ gk,  np dhypnynphquihtt - pGuwh L Eppepnghwnttiph
dnpdninghwywt upwsd thnihnfunyeniuubiph nwinwitwuppnigjuu dbennny unwgywd
wnyjwiutiph dholt wnyw £ npwywu Ynpbywghw (wn. 4):
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Stinwdwuhp Upwwithpnudny Jwyninhqugywd Mhyunwinpy
wuywunwp Ynphqutip (%) Ynphqutip (%) Unphqutip (%)
Uwinnighy 0,277 £ 0,0639 0,169 £ 0.0469 0,123 + 0,0466
0.578 £ 0.0913 0.062+ 0.0305 0,141 + 0,0438
g. Lwnup
p <0.05 P> 0.05 p>0.05
0,323 £ 0,0815 0.123 £ 0,0411 0,185 £ 0,0611
Upquph <EY4
p>0.05 p > 0.05 p>0.05
0,431 £ 0,0759 0,092 *+ 0.0361 0,23 + 0,061
q. Upghy
p>0.05 p>0.05 p > 0.05
1,063 = 0,0829 0,359 + 0.075 0,187 + 0.0492
g. Snwuhuwn
p< 0.05 p <0.05 p > 0.05
runal 1,406 + 0,0729 0,312 +£ 0,0735 0,391 £ 0,0791
. hw
¢ "hunplhl p<0.05 p <0.05 p<0.05

Un. 3. <pwgnwt gbwnh opowlwipnd puwlynn gnpunbtiph dwjpwdwuwiht wpjwu
Ynphquiht fuwpwpnuiutipny Ephepnghnutinh pwuwlnuygniup:

“nptijjwghuw (r)
YUnphquwjhu Upwnwihpnuwiny | Ywyninfhqugywd | Mhlyunwinpy
Uhypnynphqub
pwpwnnatugn | OPPMMUE yennquen | nphaubn | Unphautap
r ub : 0,39 0,62 0,67
hnnbnnhqUtin p < 0,05 p < 0,05 p < 0,05
Upwnwithpnidng 0,39 | 0,36 0,42
Ynphqutip p < 0,05 p < 0,05 p < 0,05
Jwyninhquigqwd 0,62 0,36 : 0,61
Ynphqubin p < 0,05 p < 0,05 p < 0,05
Mhyunwnhy 0,67 0,42 0,61 1
Ynphqubin p < 0,05 p < 0,05 p < 0,05

Un.4. Léwgnpwnh Eppepnghwnutinnud dhypnynphqubinh W wy) Ynphquiht uwpwpnudutiph
dhol wnyw Ynpbywghw (r):
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Unwgywé wpryniuptbpp Jyuwynud G Sbnwupun W “rwippupy gynintph dnun
<pwqnw gliinh 2pgwlwpnud puwlynn Gugnpunh Ephepnghuinubpnud dhypnynphqutiph
pwywlwu vtd pwuwynipjwu wnjwjnyejut dwuht, pwjwywu d&d nnynu Gu Yugdnid
wpunwthpnwubpn  Ynphqubip  niubgnn,  uwb Jwyninjhqugywd  Ynphqubpny
Enhennghunubipp (g8. 1):

0,8 -
0,6 -
0,4 -
0,2 -
0,0 T T T T T T
Uwnnighs g. Lwnup Upquh <E4 g. Upghb g. Sbnwuhunn  g. Twppupy
® Uhynnynphqutip ® Upwwthpnudng Ynphqubip
= Ywyninjhqugyws Ynphqubip B Mhlyunwnhy Ynphqubip

G6. 1. Uhypnynphqutiph b wyi Ynphquiht fuwpwnpnutipny Ephppnghwnutiph
pwuwynypiniup (%):

Unwgywséd wdjwiubpp htwpwynpnieniu Gu wwihu  Ggpulwgnyentt wub
Qbnwuhun U “wppuply  gnintph dnin {pwqnwu gbuinph  9optiph  Ywuwnngbu
wqnbgnipjwu  YGpwpbpjwi: Gubind npwuhg, Ywpbh £ hGunlbnyenitt wub, np
poowgbiuiinhjwlwu  hbGwmwgnunejniup  hwonnniejwdp  Jwpnn £t Yhpwnyby
Eyninghwywt dnuhwnphugnid:
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3.2. LMURTUL 96Sh ULSNSYUDNRE3UL URTESNRA3NKLL
LAUSNPSh (PELOPHYLAX RIDIBUNDUS) L3UM h
UunrdNndsnhuusShNLUL ULAULALULUSUNRE3NRLLEND UMW

Léwgnpwnh (Rana ridibunda) pwpnp wbnuwynpywd E npnwjuh wnolh dwup
dtphu we wuyniunwd: <wdwdwju dbp nhwnwpynwubph [Gwgnpunp yupnh quugywdp
Ywqunud £ wdpnne dwpduh quugywédh 1/6 - 1/5 dwup:

Léwgnpunh ywpnh wwpbuphdwt Yuqdyws £ gbndught funnnwlubinhg (uy. 4):
Funnnjwlyutipt nubu YGunpnuwywt (nuwugp, nphg htnwund Gu dhopoowihu ubin
funnnjwubpp' |Gnwdnpwuubpp: Uypbwnnp funnndwlyubpp Yupnn Bu Gninuygnpydt) b
dhdjwug htwin dhwhjnuybi:

35 Beliainionn S e
. . ~,. n “: .. \".- ‘Q .
LY. 4. Lbpynuwip' htdwwnnpupihuny-tnghuny: fungnpwgnidp' 900x:
Ut funnnywlh jwyuwyh updwsdpnud Yupbih £ uljwnt) 4-hg 6 pohg: Léwgnninh
pwpnh pohoubipp’ hGwwwnnghwubpp, fungnp GU, nbt wulwunu pwnwuhuwn Ywd
huquuhuwn wyphquwubiph dW: <wunnhwnid Gu huswbiu hGinGpnppndwwnhuny, wjuwbu g
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Enippndwwnpuny hwpnwwn Ynphqubip, vwlwju gbipwyznnd Gu wnwehuubpp (uy. 5):

Lhwwwnnghwnubiph pynd Ywu twl npn2 pwuwyniyejwdp Gpyynphq pohoubip (uy. 6):

LY. 5. Léwgnpup (Pelophyllax ridibundus) ywpnh Ywnnigwdpp:  Lbpynuwip'
htdwuwnpuhihuny-Enghuny: fungnpwgnuwip' 400x:

AR Y

1’ ‘,g._;bf,.‘ ‘ L 7S : ;‘\ “f - —_—
LY. 6. 5pllnphq pohoubipp Gwgnpunh yupnnud: Lkpyne
Enghuny: Fungnpwgnuwip' 1000x:

4
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Cwdwdwju gpuwlwunyejwu dby wnbin quwé wnyjwjubph, [Gwgnpnp ywpnnw
dhinqutip  hwqywaynun  Gu  hwunpwn:  Uwlwit  dbp  hGunwgnunnieniuubpnid
dhinnunhy pwdwuynn hbGwywwmnghnubp hwjwunuwpbpdt) Gu, npp pwgwunpynd |
gnpwnbiph hwdbdwwnwpwn Gphwnwuwpn |hubint hwuwnny (uy. 7):
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LY. 7. Upuningny pwdwuynn hbuywwnnghwnubp: ubipynwdp' Shddh ndnypeny puwn
bynigbup: fungnpwgndp' 1000x:

Qbnéwjhu funnnwlubph Gpywjupnd dgynud Bu wpniuwwnwp  Jwquunpubpp'
uhunwnphnutipp, npnug wwwp Yuqddwd £ tunnpbuwhu b Ynwdpbiph pohoubiphg:
Léwgnpunh  gwpnh  upunwnhnubpp wwundwsd Gu  hhdwihu  phpetinubpnyg, npnug
Ywqunyejuu db9 hwjnuwpbpgnid Gu ntnhyniyhtwihtu phtp: <wuwn phGpp dgynid Gu
uhunwnhnubph GpYwjupny, huYy pwpwlyubpp' wnweowgunid Gu gwug (uy.8): Léwgnpunh
pwpnp hwpnwun £ whgubumwihu pohoutipnny (uy. 9):
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LY. 8 Léwgnpuh (Pelophyllax ridibundus) ywpnh Ywnngdwépp:  Lbkpynwip'
wpdwpeh Uhunpwwny pun dnunh. fungnpwgndip' 400x:

F

o A

LY. 9 Léwgnpwnp yupnnud whgubuwnwiht pohoubph Ynunwynwiubp Lepynwip'
htdwuwnnpuhihuny-tnghuny: fungnpwgnidip® 400x:
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Léwagnpunh  pwpnh  dnpdndniiyghtiw]  wnwuduwhwunynyeniutph  Jpw
dhowywjph wnuninjwdniejwu wqnbignieniup wpunwhwynynud £ yupnh 2wpwlyguywu
hjnwudwéph  Jpw  ulwunbih  wgnbgnyeywdp:  Wuwbu, dJdhoht  wnuininjwonipjudp
puniewgpynn wnwpwdpubiphg (q. Lwnuph, Upquph <EY) pnujwd gnpunbiph pwpnnid
uywuwbh £ nGnpynyywp hbuph dwutwyh pwjpwind (Uy. 10): Unwyb] wnuinnjwd
nhunwlybwnbphg pnujwd gnpnbph  gwpnnd nhndnd Gu gqquih  nGunpniynpy
thnihnfuniegniuiin:: Updweh uhnpwnng ubpldwsd ywpnh Yupdwspubiph dpw wwng
Gpund U 2wpwlygwywu hjnwudwdph thnhnfunyeyniutubpp, npnup wpunwhwynynud Gu
phGph Ywpbwgdwdp U hwuwnwgdwdp, nGnhyniyywp gwugh pwjpwjdwdp (LY. 11):

LY. 10 <pwgnwtu gbiwnh Lwnuh gjninh dnunwuwjphg pnujwsd Gdwgnpuinp ywpnh
Yupdwdpp: Nenpynyywp gwugh dwutwyh pwjpwind: LEpynwp' wpdweh uhunpwunny
puwn Snunp. Funpnpuignudp' 400x:
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LY. 1. <pwgnwu gbinp “Gwppuhly gyninh dnnwlwiphg pnujwd [Gwgnpunp
pwpnh Yupdwopp: FGGph Yuwpbwgnud, hwuwnwgnid, nGnpynyywp guugh pwjpwjnid
Lbpynwp' wpdweh uhuipwunny pun Snunh. fungnpugnudp' 400x:

Muwpbuphdwt  unyuwbu hnhnjudwd L Ljwwydnd Gu  hbwywwnnghwnubiph
Ywnnigwdpwihtu  thnthnfunigyniuubp’  upwup  wynngws  Bu,  Juyninjhqugdwd
ghunwuqdwiny: <wunhwynud Gu 2w hGwwwnnghwnubp  wpnbu  Ywphnihghup
Gupwpywsd Ynphqubpny: “Ywu vwlb  whyunnpy b Juynyhqugywsd Ynpphqubtipny
htwwuwnghwubip (uy. 12):

Lyjwpnnud  hwjunuynd Gu ubypngh Gupwnplyynn hjnwdwdph o9wlutbpn, npnup
Yupwdpubph Ypw bLplnwd Gu opuhdph| Unyeh gwugwudwlu nwownmbph  nbupny:
“pwugnid Yupbih £ nbutb] wnwudhu gpdwsé dwypndwagbin b |hddnghwnubn (Uy.13 ):
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LY. 12 <pwgnwu gbimh “rwppupy gqjninp dnunwuwipnd puwlyynn [Gwgnpunp
htwwuwnghwnubpp.  wpunwthpndndny (1), wyninjhqugwsd (2), Ywphnihghu (3) L
Ywphnnbpuhu (4): Lepynwip' Thedh (Ndnyeny punn djnigbiup: Funagnpugnuip' 1000x:

LY. 13 <pwqnuwu gbiimh “twppupy gyninh dnunwuypnid puwlynn [Gwgnpunp
pwpnh Yupdwdpp: Lepyndp' hbdwwnnpuhipuny-Enghuny: fungnpwgnuip® 400x:
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Léwagnpunh  pwpnh  dnpdndnityghtiw]  wnwuduwhwunynyeniuttph  Jpw
dhowywjph wnuininjwédniejwu wqnbtignieiniup nwnwitwuppbnt tywwwyny wnwohu
htipphu npnadtig <pwgnwu gl wwppbip nhnwlbnbphg Ytipgyws gnpunbiph ywpnh
hwpwpbpwlywt quugywsdp: Ljwpnh pohgubipp Yuplinp nbp Gu fuwnnud opqwuhqdh
hndbnuinwgh  wwhwywudwu  Jdby, wwwhndybiny pEnwgpynip’  opqwuhqup
Ytuuwgnpdniubinyejwu wpryntupnd wnwowgwd pntbwynp Unebiph Ywd onwnpwdhu
unebpp’ pubunphnunubph Juwuwgbpdnudp: Wn wwjdwuubpnd nhndnd £ jwpnh
quugywoh dbodwgnud: Gpwlwuniejwu dby pwqiwphy ndwiutp Ywu dhowdwpnid
pniuwynp  Unebph wnwjnyejuu wwjdwuubpnud ywpnh hwpwpbpwywu quugqwdh
dtdwgdwt dJwuhu (Kapanetan A.®. u gp, 2006, 2013, 2016): Ubkp woluwwnmwupnwd
unwgywd wydjwiubipp unyuwbu Jywnd tu <pwgnwu gbnph  wnuninjwdénypjut
wdblwpwnép gnigwuhgubpny punyewgnynn hwwndwsdubpp' Gnwupun b Ywppupy
gnuinbiph - 2pgwluwypnud puwlynn  gnpnbiph ywpnh - hwpwptipwlwu  quugywdh
dtdwgdwu dwupt (wn .5): Cun npnwd wyju gnigwuhop ypbdwlwagpnptiu hwwuwnp k:

Stinwdwuh Ljwpnh hwpwpbpwywu P Lwpwpbpnienup
wuyjwunwip quugqywd (%o) unnwghshu %
Uwinnighy 1.877+1.18 - -
g. Lwnuh 1.693 +1.17 p > 0.05 90.20
Upqup <E4 1.774 + 0.93 p > 0.05 94.51
g. Upgh 1.870+£1.10 p > 0.05 99.63
g. GEnwuhuwn 2.446 + 0.13 p <0.05 130.31
g. twppuhy 2.237 £0.24 p <0.05 119.18

Un. 5. <pwgnwtu gbtwunh wywqwuh wnwppbp dwubpnd puwlynn Gwgnpnh gupnh
hwpwpbpwywu quuqwdn:
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Wuwhuny, wybih pwpép wnunnunjwdénygjutu wwjdwuubpnd puwyynn gnpunbiph
pwpnp wpdwgwupnud £ hwpwpbpwywu quugwsh dtdwgdwdp:

Unphqupwuwlwu nwnduwuhpniejnibubpp thwuwmnw Gu, np npwunwd bwlwu
nbp £ wwwlwunw pohoutipnid Vuld-h upupbtiqdwup W dhwnwnhy wynhynyejuu
pwpapwgdwup:

huwtu GpunW E  hGwnw] wrnuwyhg (wn. 6), utjuund £ Ule-h
pwuwynigjuu udwgnud  (p<0.05) wnwyb] wnuinnywd hwndwdubpnud  puwlynn
ghpinbph  pwpnnu: Cun npnud - wyn gnigwuhop wnwybp pwpdép £ gbnp  dhohu
wnuninyjwdniejwdp punipwagpynn (Upqup <E4) nmwpwdphg pnuwd gnpuintiph jwpnnwd

(p<0.05):

Stnwdwu 4nphq “nphqulyy

wuywunwip Ul (w.d.) dwytptu Tula (w.d.) dwybptu
Uwnnighs 140,1+£3,9 62,9+1.6 2,9+40.3 1,7£0.2
g. Lwnuh, 139.1£3,2 63,041,2 3.3x0.3 1,910,2
Upqup <E4 141,6+2,3 61,9411 3,8+0,3 2,1+0,2
g. Upghb 141,129 62,1+1.4 3,0£0.3 1,9£0.2
g. Snwupuwn 136,1£3,2 67,0%1,2 3,4+0,3 2.3+0,2
g. twppuhy 139,2%3,6 64,3%1,4 2,6%0,2 1,6%0,1

Un. 6 TUf3-h dhohu pwuwyniejntup (%)
Ynphquyubpnd:

htiwywuwnghwnutph  Ynphqubpnwd W

Un 7 - nd pbpdnn wnduiubpp Jyuynd Gu bwb wnunninwdnigjwu pwpén
wuwnhtwuny punypwagnpynn hwwnywdubpnd puwlyynn gnpnbiph  hbwywwnnghwnubipnud
Ynphquyubph pyp wybjwgdwu dwuhu:
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“nphqulubiph
Sbnwdwu
k h 0 Ynphquy |1 Yynphquy 2 Ynphquy dhohu ehyp
wudwunwdp

Ynphgnid
Uwinnighs 38 61 1 0.6 +0.05
q. Lwnup 36 62 2 0.7+0.05
Upquh <EY 29 65 6 0,8+0,05
a. Upgh| 36 62 2 0.7+0.05
q. bnwuhuwn 30 64 6 0.8+0.06
q. "fwppupl 30 62 8 0,8+0,06

Un. 7. <bwwwnghwntbiph pwpfujwdnigniup pun Ynphquiutiph pyh b Ynphquiyubiph
dhohu phyp uwnnighs Yaunwuhubiph b thnpdwytunwupubph fudptipnud:

Tw Jywnd £ pohoubipnid  wpwuuyphwghwih  wpngbuubph  wyunhywgdwu
dwuht:  Pwgh wjn, Upquh <EY-hg ubippl. ginuynn nhunwybnnd, npintin <pwgnwup
optipu niubu  dhoht  wuwnphtwuh wnuininywoényentu, gnpwnbph pwpnnw nhungbp k
hGwwuwnghwnubiph Ynphquihtu Fufe-h 3¢ pwtwynyeynu nutignn  hGwywwnghwnubiph
wnnYynuwjht ywpniwwynejwu dadwgnw (gd. 3): Ywpbih  Gupwnpb], np wyn pohoutipp
poowihu pninpw2powuh S thnynwd gwuynnubpu Gu, npnugnd pupwund £ V“uldh
uhupbq:

wonnn gnigwuhop, np punyewgpnd b opquuh yhéwyp, hbGuwywwnnghwinubiph
dhwininhy  wywnpynieyniut £ GGnp - wnunininjwoénypjwt - wdbuwpwndp  wuwnhbwup
wwjdwuubpnud  hGwwwnghwnubph dhinninpy  wywnpynyeiniuu wybih thnpp £ dhohu
wnununywoéniejntt niutignn hwwnywdubpnd  puwyynn  gnpunbiph ywpnh
hwdbdwunnigjudp (wn. 8): tw wwjdwuwynpywsd £ wju hwuqudwupny, np pniuwynp
Ujniebiph swihwquug pwpép swhwpwdhuubph wwjdwuubipnd pwjpwihs gnpdnuubpp
gliph2funud tu Wwonwwuwywu dfluwuphgdutiph bywundwdp:
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Stinwdwuh Uhwnunhl wlyunhynipniup P
wugwunwip (%)
Uwnnwghs 0.00+0 -
g. Lwnup 0.176 + 0.0399 p>0.05
Upquh <E4 0.447 £ 0.0717 p<0.05
g. Upgb 0.228 + 0.0499 p>0.05
g. bnwuhuwn 0.386 + 0.0578 p<0.05
g. rwppuhy 0.176 + 0.0487 p<0.05

Un. 8. <pwgnwu gbwnh wwpptp hwwnywdutipnid  puwldnn  [Gwagnpuinp
hGwwwnghwnubiph dhinninhy wyinhynyeyniun:

Ljwpnh  dnpbndnityghnuw)  dpbwyp punypwgpbine hwdwp  dbp Ynndhg
Yhpwndws hwonpn gmgwuhgp Gphynphq pohgubtinh pwtwlyniejw npnpnudu £ Utip
w2fuwwnwupnid unwgywd ndjwiutipp gnyg Gu wnwihu, np nwnwtwuhpywd gnpunbipp
pwpnnw Gpyynphq pohoubiph pwuwynieiniup ujwqgnd £ opbiph wnunnuinywédniejw
dtdwgdwup qnigpupwg:

huswbiu Gpunw £ wnnwwy 9 - nwW pbipqwé wndjuiubphg, pninp nhunwybunbpnud
puwyynn gnpwntinh ywpnnwt® unnighs gnpuntiph hwdbdwwnniejwdp Gplynphq pohoutinh
pwuwynyeinwup  thnpp Ep, pun npnd  win wnwppbpnggniuubpp gpbipt dhoun
ypbwywgpnptit hwjwuwnhp Gu:

Gpulwinypyut dbg punniudwsd £owyu Yupdhpp, np Bplynphg pehoubinp
wywhynpbu  ubpgpwydnud Gu  hGwwuwnghinubph  ynwniyywghwynud  nbinh  nubignn
wnwwwnhy wbéh wpngtiuutipnd: Uwutwynpwwbu upnd £, np npwup unie bGu
nwnunwd wnihyinhn pohoutiph wnwowgdwu hwdwp U hwunhuwunwd GU pohoubinh
wnnih$tipwnhy whnhynipjw gniguhy: Glubking npwuhg, dtp ujwpwgpwsd tplnyep
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Ywpblh £ quwhwuwb] npwbu wupwpbUuywun  wwjdwutbpnwd opquunwd nhwynn
hwpdwpnnulwtu  nbwyghw' Yuwwdws dhowdwiph wupwpbuwwun  wydwuubpnid
$niuyghnuw wytih dtd pinujwodnipjwu htwn:

Stnwdwuh EpyYynphg htwwinnghwnubiph P
wujwunwip pwuwynyentup (%)
Uwinnighy 0.219 + 0.059 -
g. Lwnuh 0.509 + 0.103 p > 0.05
Upqup <E4 0.579 £ 0.098 p < 0.05
g. Upgbig 0.842 £ 0.1 p> 0.05
g. Stnwuphuwn 0.825 + 0.122 p <0.05
g. twppuhy 0.851 £ 0.113 p < 0.05

Un. 9. <pwgnwu gbunph wnwppbp hwndwdubipnd puwyynn [Gwagnpuinph  yupnnud
GpyYynphq htwwwnnghinubph pwuwyniejniun:

Udbihu, wyn nhunwlybunbpnd  puwlynn gnpnbph gwpnnd  yhdwlwagnpnpbu
hwywuwnh swihny wybh d6d £ dhypnynphqubip wwpniuwynn pohoubiph pwuwynieiniup
(wn. 10):

huswbtiu upynd Ep twfunpn gjfund, dhypnynphqutiph wnwowgnwip htinmbwup £
ppndnundwjhtu wulwyniuniejwu, upwup duwynpynd Gt opqwuhqdh Ypw wnwppbip
dnunwgbuubph wgnbgnejwu nbwpnd’ fuwpwpjwd dhnnqubph dwdwuwy, huswbu
twl wwnwwngh hGwnuwupnyd: Uhypnynphqutiph  wnwowgdwtu hhdpnd  puljwd
gnpépupwgutpp, Jywnd Gu wnwhuh pohoutiph Yhuunwwyniejwu wuydwu dwupl,
husp  hwunhuund £ pnppnpdwt b wwnwwuingh  gnpdpupwgutiph  wywmhywgdwu
gnigwuhy:
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Stinwdwuh Uhypnynphqutipp P
wuywunup pwuwynpntup (%)
Uwinnighy 0.008772 + 0.008772 -
g. Lwnuh 0.228070 + 0.051428 p <0.05
Upquh <E4 0.185841 + 0.044531 p <0.05
g. Upghbig 0.210526 + 0.044007 p <0.05
g. Stnwuphuwn 0.421053 £ 0.065809 p <0.05
g. twppupy 0.447368 + 0.057225 p <0.05

Un. 10. <pwgnwu gbliwnh opowywipnid  puwyynn gnpinbiph  hGwwunnghwnubpnud
dhynnynphqutiph pwtiwynieyniup:

Lpwgnwuh  9nbph wnunnnywdniejwu pwgwuwlywu  wqgnbgnypntup
htwywwnghwnutph  Jpw  wpunwhwjngnd £ wnwppbp  Ynphquiht - juwpwpnwdutipp
pwuwynypjuu  wybjugdwdp, pun npnd  Upwug pwlwynyeniup wénd £ ninhn
hwidbdwwnwlywu oph wnuininjwdniejwu dwywpnwyht: Unnwwy 11 -md pbpdnd Gu
wndjwiubp  wwppbp  Ynphqwiht  juwpwpnutpny  hGwwwnghwnubph  winhnuwjhu
wwpniuwyniejwl yGwptpjw: Llwpwagpywsd thnthnfunienwuutipp
hwdwwwwwufuwund Gu gnpunh Ephppnghinutiph  nwnuuwuppnyejwt wprynupnd
unwgywd wpryntupubiphu:

Wu nbwpnud  unyuwybu nhnynwd £ Jpbwlwagpnpbt  hwjwunh  npwywu
Ynpbiywghw wwnpptip Ynphquihts uwpwpnwdutiph dhol (wn. 12):
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Stnwdwuh Upwnwihpnuinyg tugul:]rzn[fr:q‘(lfbgq MhYyunwnhy Ywphnpbpuhu Ywphnlhghu
wujwunwdp | Ynphqubin (%) (.[;)q " | ynphqutin (%) (%) (%)
Uwnighy 0.105+£0.031 | 0.097+0.035 | 0.053+0.021 | 0.070+0.024 | 0.044+0.019
4. Punuh 1.176 £ 0.122 | 0.360£0.065 | 0.535+£0.090 | 0.737+£0.086 0.099668
p<0.05 p<0.05 p<0.05 p<0.05 p<0.05
0.478+0.062 | 0.061£0.026 | 0.202+0.044 | 0.369+0.056 | 0.588+0.074
Upquph <E4
p<0.05 p>0.05 p>0.05 p<0.05 p<0.05
o Unghl 1.377£0.152 | 0.456+0.072 | 0.211+0.046 | 0.667%£0.090 | 0.649+0.090
p<0.05 p<0.05 p<0.05 p<0.05 p<0.05
1.623+0.122 | 0.553%£0.086 | 0.640+£0.087 | 0.640+0.073 | 0.842+0.086
g.Gtnwupuwn
p< 0.05 p<0.05 p<0.05 p<0.05 p<0.05
2.167£0.114 | 0.676%0.073 | 0.447+0.056 | 0.833+0.093 | 1.053+0.108
q. “wppuhy
p<0.05 p<0.05 p<0.05 p<0.05 p<0.05
Un. 11. <pwqnuwu gbinh 2powluwipnd  ptuwlydnn  gnpunbiph wwpptip Ynphquyht

fuwpwpnwiutipny hwywuwnghwnubiph pwuwynyeniup:

Unpbijwghuw (r)
Upww- Jdwyntn-
YUnphquwjhu Uhypn- Mhyunwnhy Ywphn- Ywphn-
thpnung | |hqugwd
fuwpwpnuiutin | Ynphqutip Urnhaubn | Unphautin Ynphqubip nbipupu lhahu
Uhypny- | 0,39 0.51 0.37 0.44 0.27
nphqubtip p<0,05 p<0,05 p<0,05 p<0,05 p<0,05
Upwwihpnuing 0.18 : 0.27 0.19 0.20 0.05
UYnphqutip p<0,05 p<0,05 p< 0,05 p< 0,05 p> 0,05
Jwyninihqugy 0.51 0.27 1 0.37 0.43 0.25
wd Ynphqubip p < 0,05 p < 0,05 p< 0,05 p<0,05 p<0,05
Mhlunwnpy 0.38 0.19 0.37 1 0.35 0.27
UYnphqubip p<0,05 p<0,05 p<0,05 p < 0,05 p<0,05
0.44 0.20 0.43 0.35 0.31
Ywphnntipuhu 1
p < 0,05 p < 0,05 p < 0,05 p < 0,05 p<0,05
0.27 0.05 0.25 0.27 0.31
“wphnihghu 1
p < 0,05 p > 0,05 p < 0,05 p < 0,05 p < 0,05

Un. 12 Lbhwywwnghwinutipnud dhypnynphqubiph b wy Ynphqwijpt fuwpwpnwiubph dhol
wnlyw Ynpbywghw (r):
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Ununnunydwédnigjut pwgwuwlwu wgnbignyeniup Gwagnpunh guwpnh $niuyghntiwg
gpéwyh Jpw wpunwhwynynd £ wb  wwpbuphdwh  Gupwonyeudp: U
thnthnfunigyniutbpp Gpund Gu ywpnh  unbpbninghwlwu  nwnWuwuhpniejw
wpryntupnud® ywpbuphdwih W unpndwih hwpwpbpnientup npnabijhu:

Ununnndwonyejuwu  wéh  hbin gqnigpupwg WJwwunydnd £ unpndwy
Ywnnigwdpubiph  hwpwpbpwywt pwuwyniejwu ddwgnw, L hGnbwpwp ywpnh
wwnpbuphdwjh hwpwpbpwwiu dwywih thnppugnud (wn. 13):

Uw unyuwbu wwwgnignud £ <pwgnwu gbnh wnununnwonipjwt pwgwuwlwu
wqnbgnieiniup b Ywpnn £ hwunhuwtw] hnwuwih gnigwuhy dhowdwiph EYyninghwywu
ypbwyp punipwgptiint hwdwnp:

Stinwdwuh o 0
whwinup Uwnpndw (%) Muwnbuphdw (%)
Uwinnighy 26.3310.67 73.67+0.035
30.23 £ 0.73 69.77 + 0.73
g. Lwnuh
p<0.05
26.47+0.61 73.53+0.61
Upquph <EY4
p<0.05
30.23+£0.78 69.77+0.78
q. Upghy
p<0.05
30.87%1.05 69.13+1.05
g.Stinwuhuwn
p> 0.05
41.00£0.93 59.00+0.93
g. ‘twnpuhy
p < 0.05

Un. 13 <pwqnuwu gbunh wnunnwdniyegjwu wnwppbp dwwpnuwyubpny punypwgpynn
nhunwybnbpnd  puwyynn  wgnpnh ywpnh  wwpbuphdwh L unpndwih
hwpwpbipnieiniup (%):
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Cwonnn gnigwuh2p whgdbuwnwihu pohoubiph pwuwynipjwt npnonudu £ Ubp
hGunwagnunieniuubpp gnyg Gu  wwihu, np “wppuply W SEnwuhun  gynintipp
dnnwlw)phg pnuywd gnpintiph ywpnnw ypdwlwgpnpbu hwwuwnh swithny dtdwunid
whaubunmwihu pohoubiph pwuwynieniup (wn. 14): Spwlwunyeyuu dbe Ywnpdhp L
hwunhwynd  Bpyysugwnubph pwpnh U hwdwnh  dGwunghnubph’  dnunghwnubiphg
dwgdwu dwuphtu, ptswybu Lwl upwlg Jwulwygnyejuup ownwpwdht Jdwuuhlubph
Juwuwqgbpddwu gnpdpupwgnid (Paunescu A. et al. ,2009, 2010, 2012, Christin MS et al,
2004, Fenoglio C. et al., 2005, Linzey D. et al., 2003,Guida G et al., 1998, Pintucci G. . et
al.,, 1990): Ywu uwl wnduwiubp wyn pohoutiph  Jwutwygnypjwu YGpwpbpjw|
wupwpbuywun wywjdwuubpnud opgqwuhgqdubiph ywonwwuwlwu - hwpdwpnnuywu
wnngbiutbphu: Ywu bwb wndyuubp win pohoutiph wywnhywgdwu Ybpwpbipjw| dwutuwyh
htwwuwtywndhwihg  htinn - JGpwywuquynn  pwpnh Juwudwsd  hjnwuwdpubiph
Eihdhuwghwih hwunywénid (Kapanetan u gp., 2006):

Stinwdwuhp Mhgutuwnwhu pohoubiph o
wuywunwdp pwuwynypniup %
Uwnnighy 1,075 £ 0,083
g. Rwnuh 1,30 £ 0,690 P> 0,05
Upquh <EY4 1,20 + 0,084 P < 0,05
g. Upgb 1,36 + 0,100 P < 0,05
g. Stinwuphuwn 1,77 £ 0,089 P <0,05
g. twppuhy 1,842 + 0,100 P < 0,05

Un. 14. Mhgutunmwihu pohoutiph pwuwynijwt thnthnfunieniup Lpwignwu  gbinnp
wmwppbip hwnydwdubipnwd puwlyynn [Gwgnpunp jupnned:
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Cwyyh wubind wju wdbup, dGup hwugnd Gup wju bgpwlwgniejwu, np
whaubuwmwihu pohoubiph pwuwynyejuwu wybjugnwip ywpnnd, huswbu twb hwjdwnnwd
(nbu' qniu 3.3) hwunhuwund £ wnwyt] wnuinndwd  hwndwdubpnud  puwlyynn
Gpyybugwnubph  updwd  opquuubph  hnfjuhwwnngnnuuwu-hwpdwpnnuywu L
ntwlunhy thnthnfunyeyniututiph dh onwy:

Udthnthtin unwgywd inyjubpp, Ywpbh £ hwugb] wjiu Ggpuywgnnyejwt, np
wnuninjwdnigjwu  “dhowly” U “quw”  Yupqwyhtwly niubgnn  hwwndwdubph
opswlwipnid  puwyynn  gnpunbph pwpnnd - nhndnid - Gu hwpdwpnnuyw,
thnfuhwuinnignnuwu thnthnfunieyniubin, npnup hptiug wpwnwhwjnnye Nt Gu guunwd
pohoutiph  wpnihdtipwnny  whwhynieyw,  wpwulphwghwih wpngbiuttiph
wyunhywgdwu, opquuh quugywdh vtdwgdwu, whgutuwnwihtu pohoutiph pwuwynyejwu

”

wybjwgdwu  dbg:  Uphwdwdwuwy, wnununwdnipjuu  wdbwpwpsp'  “Jun

Ywpgwyhbwyny punipwagpynn  hwwndwdubipnd  nhndnd £ pohoutiph  dhuinnuinply
pwdwudwu  wpngbuubph  plwlwunu  plpwgph fjuwpwpn, nph  hGunbwupp
dhypnynphqubph L wy Ynphqwjht fuwpwpnwttph wnwewgnuiu k: <wwnwuowlwu &
uwl uinpndw| wwpnbiph pwuwynipjwu wybjugnwip wwpbuphdwjp
Uywwndwdp'wnuninjwénipyut dwywpnuwyh pwpdpwgdwu hbn gnigpupwg:

3.3. <MURTHUL 96Sh U1SNS4UTNhE-3UL URIESNR@E3NRLL
LAUSNPSh (PELOPHYLAX RIDIBUNDUS) $Uu30U1h
unrdNdNruuShNLUL unutLaLvucusunirf@3NhuueMh drl

Snpinh  thwjdwnp hptiuhg UbpYwjwgund £ Yinpwyniu, dnig Ywpdhp gnyup
opqwu, npp nbnwnpywsd £ Ynjwungh wnolh dwyph tjwuwndwdp nnpquw) ninnniejwdp b
wdpwun £ wnbwipt: Pwjdwnp wpnwip  unwund £ ownouh  dhopunbipwhu
qupytpwyh énintphg U wpniup htinwund £ hwjdwnwihu Gpuwyny: Pwjdbwnh wju
hwwdwodp, npuintin dinunwd £ qupybpwyp nt nnipu £ quihu Gpwyp,