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EVALUATION OF EMBRYO QUALITY IN ASSISTED
REPRODUCTIVE TECHNOLOGY PROGRAMS TAKING
INTO ACCOUNT THE HORMONAL STATUS OF WOMEN

D.l. Ignatev, A.A. Romanchenko, G.I. Morozovy N.Yu. Arepina
Tver State University, Tver

The paper presents an analysighe distribution of embryo quality in two

age groups in women using different assisted reproductive technologies. It is
noted that when using them, there is a predominance of embryos with a high
quality rating (AA, AB). Agerelated differences in thevels of antiMuller

and folliclestimulating hormones were noted. The analysis showed that their
level as a whole does not affect the choice of IVF method, but at the same
time this indicator can be considered as an additional one, for example, at the
stage of drug superovulation when choosing assisted reproductive
technologies.

Keywords: morphological assessment, embryos, IVF, hormonal status,
assisted reproductive technologies.
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ANALYSIS OF THE EFFI CACY OF AUTOMATED AN D
CONVENTIONAL METHODS FOR MICROORGANISM
IDENTIFICATION

A.A. Akendinova, A.N. Pankrushina
Tver State University, Tver

A comparative evaluation was conducted to assess idfatification
capabilities of selected species of detectable opportunistic bacteria isolated
from the ocular conjunctiva, urine, and rectal swabs using mass
spectrometric techniques, conventional methods, and an automated
identification approach via a teriological analyzer. The analysis of the
efficacy of the compared methods revealed that modern clinical and
bacteriological laboratories should prioritize automated methodologies.
Nevertheless, conventional techniques remain essential in complex @ases t
verify or refine the diagnostic results.

Keywords mass spectrometry, colorimetric analysis, bacteriological
analyzer, microbial culture, biological samples
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2 0,37 1,26 0,83 2,78
5/46
3 0,35 1,23 0,77 2,72
Mt H dz 0,41 1,34 0,91 2,96
it OLtcOB SIS O fSHARBSHWH jGts H dzw or tcOh do Odzed"
L J d3dzts o tSH dz' n tcOydtsdzO weodzw jIsw sfdats o 52 H dzw fn
Ckedz sdodtetso Odefal. ,( M9 %3 )nezrtckeddBd dMmMmdzi HisO Olsj
B dzfs fs¢COL Odzts, yls ts O dzO dzcp Itz jj fileS d 420 MtsMis O |
Hdzd Isj dz' dats s dzd yd desydetsec s tOL o dlsdw d tOL dgj te
L J d3dzts 9 OardzondOsa(deet al., 1996; Sretarugsat al. , 1997) . 1 s
tGJLIdeJlsOlsOd34Qﬁ]g'4teq’d3;dzlslsa &ZzO0 ftjHMIsOadlsj dzv n
9" Wo dzj dzts, yls ts sflsd i30dz' dz" i3S s twddds d O dzls © d&3d w9
MsH jtey O dj Ctsdzts 4 0 @ alf 1983Bardodaétal.( Mar t i nez
2005;Gaoetal. , 2024). 1tdzjj o' MsCOW Ctdzyj delstcOydw

dzj ¢ Ols d o dzts MCOL™ 9o Oz@M e hqg@ , dzd i&kSsAd ¢ dd3
ftedrsHd @sfigOydo Ols Btsdz: hj {1 dgptedfd Odzv jets fj
sO¢Yd dMmfsdz L s Ol! fslsjddz, od3d Mists Y dtse ddzd
dmstsydzed $ © 1 dzgj cedd (et@g®B3)., 1979; Martinez

[ Otlsd dzi A . [ . tMartingnet & t5 dzd2j 0c1BHd f(tetso j dzd
f SHtsB dats § dmMmdzj Hitso Odzd | m SHddd dL ftcl HMMIsOo
Bufonidaei € Od3r M tso 52 Epigaa wsdlamita(Laurenti, 1768).
J duddzS d 1 Istsg ts odHO tsmdzd B' Miste] 4 d d d34 dzd
o'y doOj dssMis! fted or tcOMdoOdedd M fted d&gjdzj dedj o3 €
o 1 CMmf jteddgj dzlsj Iz tcMartizg efzal. B, j dZX 0OL 3() 4 6 %) ts dfd d3ts
L stseusz dzitelg OlsT  dMMmdzd His9 Odzdw f sCOL Odzd, yYbts Ek B
Btsdzj J hJiesCOw Gctsktso © d Stelzf dzr J dzsed o Moo
o' tcOh doOjd3 d3d M dMftsdz L soOdedj &3 € Steditso fMtsH j t
BJd&ZEO. 1twjHftsZOOjIsMmw, ylbts 1Isd rOttOCIlsjtcdmisd¢C
o'y do@Ply sz dzsH d ff 5 Mdzlejedldetalis201M). dz0 Mikzh 2 (

1 OC dzt yprbizd jsdz! L s9 Ozl jots § dzjcdgO oIS Is | d dzO

My smtss iz & &6 dsik(dilz dzds o' 3y do Oj d3ssMisd, dets BsdztsH!
or asHj dz2O0 Mkhkz B" ZO MOBs?2 Stk dets2. 1 tod Mmdedy
9 Cttedyj deOs dB 6 B ozts iy fsorhjddj or"yde0Oj d3sfmisd,
Hdzd Isj dz! detsfylsd tcOLoadlsdw Hts BB sOBLEY 5L O, O LOL
slsdesdlsj dzt dets Btsdz! hddzd. [ Odzt dzgj 2" jj MsCteOh jdad j
Cstedzy ftsor "nOdzs o' ydo Oj disMmis! , BHAEOSCES kdjd h Od
d ke j dzd ydos@ da® fylets iHsdz  dzd yd des ydese s tcOL o dIsdw . 1 f
ftod 9" tOh do Odzd dzd yd dzts ¢ L j dzj dzts 2 3 OB T a3’
dMftsdz L so O’ CBted3® f) ktesodzj 3 fteslsj ddz® 56 %,
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fskkzyOls! dgsdsh! 0 -of ik ddl o @ i
or o 0j BsMmis! ¥ (¢ wERED] s fidds degsfdls j 2 d
e d ddyddsydscs ©OLodlsdY HE ojlsOds

gt diMtsC dzdlsj cOlskzter

RO Odztso O1L N7.5[.. wtcOQodedlsj dz’ datsj dLizyd ddd ttsf
dzj Sslsste’ » oadHBe OBWdBd?2 © Ctdstotdzdtolzj
COdzH. Bdtdz. WLOEL1 Mo jtcH dzso M

sduHse ¢0. ¢. [ teBLHBO O [ . &. , IwisCddz ¢c. ¢. ,
. ¢., §tSdZHtGOIStS£)O U .260.2,1 . ¢ lotdmfvjtetxfo Oo [ Mt
ISJndz.lsdzlchfQ tcOL 8 j H ] ded W ted HGEdnR, dmygd !
Lj BdesotsHdz' = d e d3r C O8N dr s WMidsledd dz /11
CCtdscdujmeor L omndshls: d M2 tkodz)

tOMmisjdd?2 d 3dotslsds n IBMMdi d Mftef HJ-

H

X101 I mMitesmMmd2Mets2 M d&i Y ZOtetsH dzr a3 Iz
100dzj Isde & fJ L uv. 1 ZOHdECOoCOL: wf |iFldd3i dzd
sdgHBY9 . ¢. , Rotsdze © (. ¢. , stsdzHtc OIss9 O U .

[eON Sddz 1. [., 2GY4Hd0 O] dzd "odzd j 1 dztsls detsfls
dud dzsydssj ©OLodlsdj Efdaes’ calmmitd?2 (N s’
jLEzdz OO dzOB steOIststedzr =  ddn Mg i Ssdz@HizaEQ W)
1 Ctsdzse d W . 12253D0!I: 10.25720/M19981301:20243-217-225

sdHtses ¢. ¢. , RoBdZEO . ¢., 298 &DOKGOI]tmas® | waddk
COL Bdztsy j dzdv d t©Odzdzj €65 ©OLodldY Ek MOds
kjttedlsstedd BY ®OI§ I tts OB EBuf|tesbaturae Amphibia

Bufonidag (] ts tcjLEzdz sOIsOd3 zOB Bt OIststc dz’ -
1 ssdzsedyj MSd?2 ) k2 te dzO dz. v 1164. 1 DA:, 2.
10.31857/S0044513421120060

sdHBo . ¢. , Rotsdze® t . ¢. , ssfdme d (.71 .

s tsdzH tc Ols 00 flvH W des ydetsj tOLodlsdj Helkzm fmd
O 3% d B 8dmbing orientalis Anura Bombinatoridae d Dryophytes

japonicus Anura Hylidae [ Odz! dzj ¢ 5 ]l smlssC O f tod
Mo &3 Misdes s tsBdlsOdzdd (s tejLlzdz IsOSOd3 ¢

1 sdseduj MSd2 vy ke itz0a, " i1¥. DOlu . 10
10.3185760044513424060052
sdHtso d. ¢. , stsdzH cOIlss9 O v.C.,20R2BA&cO

tdftesHizSCIsdoadzer §j R OOC Is] tcdEmdageLcdlami€aOd3r h tso
Amphibig Bufonidag o &OBBWOIststedz" » EMmdazscedwrn [/
v. 101, ~79014.00): 1013086780044513422070078

sdHtsea ¢. ¢. , L2008.¢g i dztso G OR 9§ HJ dzd W BUf@o € OL )
verrucosissimus (Pallas [1814]) (Amphibiaz Anura Bufonidag o
zOB St OIststcdzr rp Cshipddse fgr 7 /f/tetsB dzj d3F 1 C Sdzts @
BdtstcOL dessBtcOL dw: [ Ols. 1 Mii3tdt O § ) =imzy . 2 O((
G. ). | d&zOH d[SMjol.OLR | wurR] o dzt . IBBOR. ¢BOJ 9 0O.
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skL! BJA0 &2 . ) jBdesosHdz" j] BFroeoh jets dwawut. [.: uvtseOtd
qLHOdd270f . 3

[ sBOYj®2000.8p. Jddwddj StdjBOdd? {Stsdtcdyjmsds |
1 3B tod seddypdddss ydetsj] ttOLoadldj L jdRdesotsHde n: Oolststej W
Bdtsdz. dzOkZSC. w0OttOdzmC. 23 fy.

fwfCtso 2B0P. ubtntOdj dzdj o otfisOdssdjdd] ©OL dssE
jots j2 M2 wOmMi@e tlisM@degs " drn Hteddydise d 1+ WW,j¢!
fteOCIsdud MSdr Bl EH d Yy jOpSusigs tczCtsotsHMmisots 5 dLizyd
srtcOdzy OB¥WdeBd2. [ .: uvseoOtdh jMmkseots dzOkyYy. dLH. s/,

[ Ok CddzO s. ¢. , s dHt58017¢). "dtc QN o jOtel2d G ts od@] yd .dais.C
ELECBO] Odz dzr = IOt Bufotlkss bpturde St°ck, Schmid
Steinleinet Grosse 1999) l]’tscfds;dz;dzq’c;ds f sdzdztstc Oy d ts dzdz” n
OCoOtedlzdzdzr Rl jtlselzd &/ /| v OB 59 M BE 5 IZdquJthl]CfISJISO
dMisjMmisejdede § d Isjrdeflyj MEiep4o adOECd. v. 22,

f Olsizh € ddzO s ¢H tHa q; i v Qts
f cdzdestc Oy d tsdzdz” = ¢ stcd3ts H dzw tc 'BiEfoteso LstsCEkzdz skztej
(Amphi bi a, Anur a, Bufon|dae) /1 RL9® JjMmIlsdw o1 Mmh
1l sotsdzy MC d?2 '[QJGCftSdZ ( Misd Mise j dgds. Ol d&zOEZSCd. 2020. -~
10.21685/23001502020-1-4

9 0202@ . 1¢te d d34 dzj dzd §

vtekzrOyjo 1. RrR., SdzHOh BOjoO 5. ¢. , o ddzOtej o R. S. , d c
R.}., dbdzse! joO J[.R., rdidgg3ddz 1 .¢., J1EtewCtse 1.1.
[ . R., [ OdzdzOf 50 . | . , ROOdtsoa © [ . ] ., g4j B3OS ¢. C
rdeJGJtQ 1.1., [Olrdddzd §.4.]. [ OfztzjciguSod 1 1, , o
HJGj JdSBOD2 | . ¥wsote] d3j dedesy MMmistswdedd d ¢ JtemfjCls
ydoslkdtsosHMisa® t sMmdd d MlsttOdz w1 4 : Csdzdzj CIsd o
{dd ¢fjcOfsddme. 337 M.

visjhjo I .s., sdHBBe ¢. ¢. , 2@Dk@B 02 usthr s zdhtse O
tcOL d3dalsy J deted Is ts dzO Trigude KaddhidzEbirauch 1870) fi
dmMf sdz’ L soOdgd j @3 S dztcH slso stcj dedMj MfLdf C Etod dzOdz! dzts 2
sOiB o MEBEets kdzdo jemMdlsilsO. wjtedw JjMmisiMmlse jdedzr §
18, 711.6 13082090

visjhjeo 1.s., sdHtses dheo O pOktctso @ jdz e S5O . 1.
stso0Odzj 20 HP3 .. uwtcOodzdlsj dzt d&zOW R OwLOCIsjtcdmlsds O Iztecfdz
stcj» o©odHBO §Odzj OtcClsduyuimMédms BEWrAa dvwekhj¢ [/ .
dzdo j edlsjlsO. wjtedw: [MisjMmisejdadz’ § d Isjndzdud msd
6-1 . -3099.0 8 7

mj 24t .1 rtsdadgj dzdzd [ . ¢ .20 G30S RLOBjjeejdgddH] td Idstsdzd ststed dze
Bdtsdzsdedyj mMitsets tOL dstsBtcOL dW: MisOdzH Otclsdz § d3d Istsi
[ RL-8 [ s380M
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THE EFFECTIVENESS OF USING FEEDS WITH DIFFERENT
PROTEIN CONTENT IN THE GROWING OF ANURAN
AMPHIBIAN LARVAE (FOR EXAMPLE, BUFOTES VIRIDIS,
AMPHIBIA, ANURA, BUFONIDAE)

T.E. Kondratova, M.A. Motoshina, R.A. Ivolga, A.A. Kidov
Russian State Agrarian UniversityMoscow Timiryazev
Agricultural Academy, Moscow

This study presents the results of rearing green tBatbies viridi$ larvae

from the onset of exogenous feeding until emergence ontollanche were
distributed into containers (39128128 c¢cm; 18 L
of 36 indviduals per containein total, 5 experimental groups were created,
each of which was repeated three timéhe water temperature in the
containers was maintained at 25AC using heater:
were fed every other day with completempound feed<sranular feeds for
salmon and sturgeon from Coppens International (Netherlands) were used
for the first four experimental groups, and fldike feeds for aquarium fish

from Tetra GmbH (Germany) were used for the fifth grotipe feeds had
similar chemical composition, but differed significantly in protein content
(from 40 to 63%). In all experimental groups, larvae had a high survival rate
before metamorphosis (72200%). There were no statistically significant
differences in survival lieveen the groups. There was a significant negative
dependence of larval survival on the protein content in theAls, with an
increase in the protein content in feeds, the duration of larval development
decreasedlhe body length and weight of yourmptls depended weakly but
statistically significantly on the protein content in feeds and correlated with
duration of larval development in each of the experimental grdupegs

been shown that fufledged Coppens brand feeds are more profitable for
growing toad larvae than feeds for aquarium fish. Among these feeds, the
option with a protein level of 56% (Coppens Advance) is optimal, since
when using it, it was possible to obtain the largest larvae in shortest possible
time with a high survival rate.

Kewords Amphibians, feeding, captive breeding, development, growth,
survival
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1. R d&OH
t sMmd2MCd2 etsMmMikzuOteMmise j didz" 2 OctOtedzr 2 kdzdo j tef

famd dd3jdd s.¢. vdidvLjoO, [tMisO
] fMkOl! j e jHjd OkOddL sdHBetEts MtsMsOes O flsdy
1 4 dzj dzts dsOQHN@,des f5d Ud ME 52 Mzl Steded stsW Oz dzr
fteiB" 90ded” HIsdy. [JyjdgjdeO Mlsjfjded WOERddMmisduyj ME s
MdLdzdzsds d Bdtlstsf dud MEsd OfrjthQLsOZ; fteso jHjdz Mt
GstetsHMS A Btodzd IStsC ts BI-dQ K Bs® Mg 10 BsPS Ho My o j tots
sdz¢ YJ o' J) dzsdet®OC tc OH, todzdlstsW OZdz0 etstesH O, ML t5dzdzO
Stdad s Ok dr , dqdjCh %ObdedMmsduj MSBets MEtHse O.

l9adHJddijd) dzj desSG tc OH , CO¢C ®Hddz dL dzOd B tsdzj J
CotcsHS 1 BHARBsSMEtS ! W | M Btsdz hdd3 SCtsdzd yj Mlse sd3
Lsdz ( o SHIS] iSO fnts LzHNQZG® d 8 dzGiaiyf to§ B & 20 gzd v
Bdzetsy j Mlso © adHBe HiIsdy.

| BteBH cOMyf sdztsy J dz2  dzO miojty] [ s ME 52
yBsdzj el HHEso ME 52 otLor hjdzdesMmisd d ddij jls d3desc
sfitse j dedesis j 2, MmowL Odedz’ = ) ¢ Isd k. 1@ dz2On sH d Is v
fsor qd o 37 Cdsomewmmwuwmﬁ iz ¢ o " .
MOteOSCIsjtedL 2 Isfqw EZd3j toj dzdzts dzls d szlsOdzJ dzr &5 ¢ dz
Ldd3ts?2 d sy §fdzf d3 dzj Istsd3 (SdZdOBO dud MCdj HOdzdz j €,

}Isqy” [sMCor d JIBH®BsMCEe @ W mngs:s q
WokdzdmMisdyd MEtsd3 wiIsdetsh jdzdd (3 Iskh j dz€ 1967; 11
1968; Rdz dyy®7)d mts.,l]’tslsgitsdszBhOanW d dzls j dzind
ZtcB OdzdL Oydw d MddzOdestesti L Oydw fIlsdy MmMlsOawls
90y dzz¥ L OHOYkZ dqLrbEyjddv eBtesHMEdr Btodzdlsts$ s d
dr Wtttdddtetse Odad W .

[todzd stsW Ok dzO G . 1 4 dzj desG e OH O, J v MstckzC Iskz
ddzOozd $ © dzi MOMMdgdsls sdsayrdzdtf toj H Mis Qo dzv j sfpw  OC sk
Leyjdedj odHBotcet MsMisOeO® flsdy, do sBdslssfdyd
JLBsdzdets?2 dL d3j dgyd e sfylsd .

[ jlstsH Ue@zd ssW OEdzO ¢. 1 jdzj desctcOHO dL zyoOdzOMm
ey 7 dzjls f) deswetew 2021 ¢&. jHjsdzddfswBt! 2024
CtozecdzsetsHdydzr » BOwh tolzlsdzr 7 Eyy lstse fisdy 5 d&jls
(t O9 € d dz, 1967; t 09 ¢ dldes 5 9f jdHe] QlEzts 91, 6 22 O\EY Is O; sB N (
ftetslsw vy dedets s BOth ckzlstse MsmMisOoaddzO 894 ¢ 3.
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] cttksH] GBfdjHses Odkdf' 3 Isdfo
COMM&Oicdo O sfw o ©OKE OR d&zOdzHh O Is dat
cO2tdz CBtesHO, d&j s Ot soOW LisdzO d o

JteOdzdy" MmMjLdtce ctsHO tftej HJ dzj dz@ T
A 9jMmMdzO: T15B&EOKO

A dzjss: 136 ciBDBO;

A ©fmjde : 17 1ipj deisswestdow ;

A LJddi0: 162 8zsW pdsts Odzv .

sdyr W Oz dz ftcdotsHwIsmw i ts 1. 5.
dzj S slstste” B f sftcOoaCORBI. 1 OL o Odedw o dH
stsBdzd € Iz fn MtsOo Iststc ©d3d [ 2006] . A O

Steded Ists ¢ s d3tfj dig WAps of dasiyy S Msds r ©OCC OO (Jac
tdLEzdz sOlIsT d sz pjded eisctcOH ] o ts
tsls 34 yd dz 93 9dHO fIdy dL 12 ltWHTtse
sCtsdts 40 % b tSteddlstsl Ozdr [ Mo M¢ 52
s O Msdes Az yJ MS O Mis tc 216 ts Iz ig Biifdelis dzd Is s
OBfMmMtsdzt sdets f toj 5B ZOH OB Is ftoj HiNlsOa)dIsj dzd

v OB d&ZdYyoO 1
sOCMedzsdBBd Uud MEd2 MsMmlsQo tedzdIstsW Olzc

[ Istow H ydmdzs o (d [ sdzv , 9%
|z sBtOL dz 3 3,3
(Anseriformes)
ot sdztstsB t6 O 4 4.4
(Falconiformes)
sktcstsBtcOL dz 2 2,2
(Galliformes)
rztcOo dzj tsB 1 1 1,1
(Gruiformes)
it OdzeS stsB 16 O 8 8,7
(Charadriiformes)
| sdzzB j 5Bt O 3 3,3
(Columbiformes)
skCkh CtstsB o] 1 1,1
(Cuculiformes)

o ssBtcOL dz 1 1,1
(Strigiformes)
dlstcdy j BB GO 1 1,1
(Apodiformes)
t OCh j sBtOL 1 1,1
(Coraciiformes)
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[ WIsdzstsB te OL 6 6,5
(Piciformes)

]l stetsB! d dzts 5 62 66,1
(Passeriformes)

IMmiets o9adHB 93 100

[Istcw H ]l stetsB! JdzstsB e OL dz' J Passerifor mes f t
14 dzj descgteOHy 23 M i3j2Misa O3 flsdy; f udfmak
I+ gCoarrijgngi | I i dae (10 odHBs9) , [ ertsdzsco C s |
ltcOdztsor j Corvidae (&). d sdddyderj Paridae

1 © olststetsdy o3 Mis g i yd mdziz odHIBO tcOMYf sdz
t Y OdzS tsts B@haradddorgnes ftoj HMlsOQo dzj dzdzr 2 3 MfMj dzj 2 Milseo O
ydmdzz o dHtso dzd H dLemidae ¥ 4 Y OHJH®9 " jd 1 jCOMmMBser j
Scol opacidae (3). stedls! J dBiMmMlsts s tcOL detssB 6O
slstcWHEZ [ WisdzstsBteOL dz" j Piciformes, ftojHMIsOo dzj dz
[ Wisdztse " j Pici dae.

Clsts twOMmf toj HJ dzd dzd 4 dzj MECsdz €5 tOL dzd yoOJ Ismw
M tcj H] dz' dets 2 dzO g t6 dzls gzdzy § , § L dE{IsCHAdztsig Jso | o
1 sHdBsME s W (r jdzybkzbzesBBE 2 J dzg Otz ) : sOd3 o hj H
Passeriforneg 70. 8 % Bls odHBatets Mshhis©o O) , olststclzy f
ts Is tePicHormes(8.8 %);FalconiformesCharadriiformeg4.4)i s s dz! € 5 dzO
stcjls' jJAdY s gOL destsBtcOL d¥ Blsd3j yj dedegr = o9 dH SO .

l 1 Jdzj detsetcOH 39 odHtse fIsdy (42 % ls efmjn
9 OBttsH]j) odej Mjder o steOMmMdeze Cdedeck [sMTor (st
2022)

ANOkded Misd yud MS 54 MrtsHMise 5 Md L sdadz" ~ ts te dzd Is

[ dMmiL sdzdzs] McOo dzjdded jn fpfdiHiSas off dsfsyBj fug s OL " 9 Oj Is
Ylsts dzgOdBtsdz hzs flsj f j dz Wokdedmisdyj MS sets o SH
odzj L dsdzd ] wdzdlstsS s dzj S fMr (lsOB dz. 2) , ZOd &
stodzd IssW Oz dzr sB dzOtclzy do O s oMy fMd L sdz fs MO
f4tedsHB®g.

v OB d&ZdYyO 2

fdMmiLdzdzr §j St Wvw@pdd idsd upsigdagsts Mo SHMiso O
9 1 Jozj descGteOH ), ddzHjiCM rOCCOLLO, %

vjLsd limd [Jil] [M]d 1 dd3

l 4§ mdzO - 96 98 59
[ ikt - - 97 56
1 4 mj dzded 4 d dzjlsdzd j stodzd Ists € sd3tf dzj € My H J d3ts dzfr
or MsC ke Misjtfjdzg MatsHmMIse O; Stsdzy €5 o Mdzes2 o Mist
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Perdixperdix M J H ts Ricuscanilssj ddne d tcBprindgqjllagarrulus

M Hkze?2 Miststesdz , stsdz €5 o dzj-lsdzj §
Mo d MisAndssrécca 1 sfdzj Hdzd2 odH HtejHjdYV]ls
fMd dzgdzd » MtssB N jMlse fIsduy, ZzOtw Hids s M
mMide 8 ftedSBYy 9k 9 cEtsteH

1§ mj deded j§ d Mmjdded] BtedzdIstsS sd3f dzj ¢ °
:tSHdzf (Md3. IOBAERJYE 2); bttd ¢ 9o j Mdts
Jj 0O Ctesf OSSO, BMJd ¥ MOMBSBT Isdz" § 9o
MJ Isted Mija JsERO , ¢ sl jOSOEd | S5k dg) YO dzts
dd3j ¥ ls dzj L dzOYdlsg dz! delz® Mlsj§ jdz M
ofid fitjdylbd j odHr JjMmisjMmise ] d
Mlsekzels (O 1 FfBEEGWHCO YJliIsr ey 7 H
| d ot d3w dzJ silsd3j uJ dzf Cztg Is e+ d2s G 5
Mlso el tso qLOMMGA tsdzts o .

B d 5ldpucfO@ddz) dzd§ MY dmEse Slsdj uj dz
reo0Qjls, Yybsts dzOdBtsdz "z misd ¢ J d&
roa0tls LOMBEsS2Cd d dz) PEfs@GsQdE,d ¢
3" (kOB dZ. 3) .

S
S
m
L

S

=

N’&N’.dq—

o nh
Inn g3
<rrFgo-~n "

o= Fr o
TOO™

BFA

vOBd&Zdyo 3
Wdydjdzst wtddlstsW Ozddmisduyj MS st ]
14 dzj desetcOHO, ddzHj S rOCC OO,

wm
7]
=

Mssse ) OMses|] j Ml (] BHEGJ
Mlses2 g - 27 5

] O©¢ - - 11
C
B
dzts W
9

sdsstdyd Mt ow CazOMmMmd Wild € Qydi¥ datyf dstef
TOHOY s Hj &) oW dak o S(SOsds &) Misj to
dazr  (19.3 %); &Odd®jd "dj HIisdd
%) d MSdjtesWddss (2.1 %) (tdik

m e " homg™ "a.eo -

m ~ ho “7a.c o .

t dmMzetsGlsdesh jdzdi  Sdzsedud MSdr ¢ to
4 n SHdats j tcOMmY toj Hj dzj dad | HJ d3ts defyls to d t
zOMmj dzv dedz" - i LA tls@rp dztsfg jso jlHctisH d3s M tso 1 W ;
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zOd B tsdzj § o' MBS O niskkhyls Om fdadpl tssW Gdz' sy (72, 5 %)
(r § dzj L z®az@ p RPY.15
dtsilsdatsh j dzd § J WP der j MC d =l 6 tg kxllfj fdztfeldefOn. §

ftoj sBdZzZOHOEIs oadH' Hldy f Jotetsf j2MEdd3 Otcj Odzis .
ydmdze oduHtse twOMf sdzOc O Ismw IstcOdzmf Odzj OteCIsdyd M¢
CsdzOtcCIsdyi MSdn, Cdlso2mednr, d3ts dzG t
4 ded v . 1 Od d3j dgt h Iz Btz i Mfsimils O dzv 6 Is M
Bd&z. 4).

O I 11

v OBdZd yo 4
tOMmMftejHjdzjded] odHtse fIsdy 5 sdfOds ¥Okdzr o

sdf WObkdi ydMmdzs o dH [ sdzv, 9
[ otetst j 2 M! 46 4904
| s5dz0t € Is d y 3 3.2
vtcOdzmlf Odzy Of 26 27.9
sdls02mcd 3 3.2
[ s5dz6 tsdz! ¢ 2 2.1
sdBdtem$ d 10 10.7
dtcjHJL j dgdats 1 1.0
1 4V Mdetsg t 5 2.1
ftotsd n SY H
Il Mmjcts 93 100

g tSH dats j teOMf toj Hj dzj dad j i sdzlz yJ dzts H dzW ts to dz
2O dzv dzdz' = ff ELAAsErpdztsfg jso jltctdsH ii3sC tso 1 W ! o ded n l
dzO0d B tsdzj | or MO Htsdw jotesy j2MCdr flsdy d Ist
sdf dydes HdzW dzgOfj dzy deder = RS Istse [ sMEteaMits?2
rJ dzJ rvdgfoslsmc 2, 2015) .

tOMmMftcjHjdzjded] odHBe HIlsdyeLftEBR QEe® Isj tclz  toj I
yd fndzoO LOtcj edMmistcd tetso Odzdz" n odHTEO fisdy dz0 Is .
1 ddzj dzsGtcOHO Btsdz! "ddzgmlseots BlsdsmMwismw ¢ edgjLHWh(
5).

10 obtstetsds d3j Misj wWOMY sdzOc O Isfpw  cdzgj L HWH dj Mmw
(s twOMftejHjdzj dzadj dejMmMitsd Cts5 ©WOL dz yoj Ismw
mMtsf toj Hj dz' dats2 IsjtetedIststed d, ) fMd-dzd Isj B dz"' = iz Mls
LOf OHdesets 1 SHdBRsME SO W OB BB dztasdfilztstgo B sdz! N d dzipls o
Gdzgj LHWh djMmw My Hd J c@dEd9 %Y ,j M2 3 jotgfjHd® Is dzr j

(45,0%)(r j dzj L z©®az® p RARY.ts
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vOBdZdYyoO 5
t OMmf tej HJ dzj dzdfits o fQtds@C Idf jiste[ly f toj B ™ © Oded W

MmMOteOCIsjtc ydmdzts eod [ sdzw
fisdy
Jdzj LHWP (] 48 51.6
fjtej dov Isdy
1 Odzy Isdg | 1 1.0
JdziLHwh dj 26 2D
] etsdzy Is dz 8 8.6
(stcOdzL d Is
1 d VY Mmdeseg s 5 5.3
1 dgded § f e 5 5.3
(Lgdlzs n d
Il mMjaets 93 100

1 OCdzs yp @ g &3 tsBtcOL t5d3, 9 14 dzj desGteOF
odHO flIsdy dL 12 SlsteW H S d 38
tcsB! JdetstsBtcOL dz' n . [ Mdzs o dzlz ctelzf f Iz
j toj dzy Isdz | oqdHT , ftoj ddiglzh j Mise j dzdzts |
tesf j2ME et Isdf scoOwWYW Olzdlal 5o | fdEOdN Is § Eztz
Ofmdzze Cdzdceckz [ sMCoar . Il 1 Jddzj detsGteOH §
HY HiIsdy, ylbst BljthHszWJlsan arfr]tthSQ
mMsC sd B4 Y Md L Bdzdzts § YWOokzdzd mMisd yd M¢ ts
Bdz¢e HOJjIsfqw ot o MmJd lj(,llts@tsﬁ]fqyls gtk M lsa
4 Hdzj dad W odHBo BGE S MsMmisOe O 9 {lstsls
OfmMlstetsj dgdz" » BOMMdJotse dOdetsdzjj or MsC O
sts o tcj d3w co¢ LOMIstets2C O d otHSY d3f
ZOyj ddwy St WWdyd) dzstse fMatsHMmMise O.

sff Ms¢ dadilsj tcOskz

JdZzjLdzsa O u. s. 0 dftsfig [ddgdedfsi [stddzd sts56C 53
MjkdsjBdr @ & @@ @da@ts MYy dBishns
Janlsdde vo jieME et etsm. kdzde jtemdlsj s

1 957nw2

d dzj L dztse O -3 k¢ tsilsriCdfjAodslolsd yr miojtts
LOI]’OHdztSG’tS 17t 1 s S 1§ od Cud. ISAPC8A T . o S5 s s .
jdzjLdeso O u .-vskzC slsrnjCddg20 s os .udfr W Okdz
B MstssBdls Odpd @ O HudgGjttc s} SH BsME SO+ W/
Isj dzH j dzydd tOL o dIsdw dOEZzCW4 d7 B ~ dats dzts c
Rdz dhyyp., 1 EkstdhlsOdsdd@ess 7] . JIlsdyr [ smg
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]l sHBsMEBO ! W, [, 272 M.

skzd ZOIsdyud MSdd HOfzGzdzj ¢ piptirgedes c @Yy Mz tc ] /1 Clin
Data.org.URL: https://ru.climatd at a. or g/ OL-dqw/ { sfiMipd2 M Ow
WdHJOydw/ [ sMe30400/( 1T PO tcOH sBteOn j dzd W :
(10.01.2025)

stcOMdzOwW Cdzd G O.3g MO , [ tff ey tcODB2 2 .d 148 . M.

lskh j dz€ s 1 96 .. dlstczCIskztc © stcdzd ssdzse dyj M< dn f
[ smMC o MC 52 sB dzOMiIs d !/ rdotslsdats dzO0fmj dzj dzd
]l sHd3dsmMSE s W, [ . w. 22.

lsh jdeSts . &. , RUASR ] Buyffasdefy . dtsL w2 Mmilse j dedets
Ldz2Oyjdedy fIdy [MitemMits? BdOMIsd d Mfftc] HJ
[. 406 Mm.

t O C quwz1967.s &j IstsHdC J Eyy s fIsdy/ o dzj Mder » dzOd
ltedtcsHO YOG B9 Cdzjh joatsets 1 dzyjWwWodzdlsO dz0 ¢ dz
1 Ok&@ 0O -76.6

t O C dulz] o Odzts 8008un. QS. s BtedzOV L 56 scteOWdw: f tod day
BB StsHT d kittttibdydmMéd] (PR O dzj dzd v . 1 So s
fn

Jaccard P. 1902. Lois de destribucionflorade dansla zone alping/Bull.

SocVaund Sci. Nat V. 38. P. 69-130.

THE STRUCTURE OF AVIFAUNA OF ZELENOGRAD CITY
AND ITS SEASONAL DYNAMICS

Z. Ahmad
Russian State Agrarian UniversityMoscow Timiryazev Agricultural Academy,
Moscow, Russia

This article provides an analysis of the avian species composition,
taxonomic structure of the avifauna, anddency patterns of birds in
Zelenograd, a city in the Moscow Oblast. The degree of faunistic
similarity among birds was assessed in seasonal and biotopic contexts,
and a comparative analysis of urban bird communities in the northern
and northwestern Mosco@blastusing the Jacquard coefficiemas
conducted.

Keywords avifauna of the city, Zelenograd, seasonal dynamics,
biotopes, faunal similarity index.
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/B Ogjlststs

dmf dr 1412 @O JeOdzls S OW J HeT L S5 dzis G
Lsslsjrdedd d Bdbdataddmd2Aigoets |IdsizH Ot
OctcOtcdzsets LRidzHemesmdlszilsad s. ¢. s 3 tew L
[sMC o O, kd. u d dgthitcZeingbbwihdh®ad @gméibcom. e

0D BOHE s C O Ghddlssh Okzdd ¢t EHQ Sz} dzsedatE
1. L &GO jfpsdes jutm.| I dsdsedy d | SBAEscdY. 2025.

[ OO ftMiskzy dj dedv ©UBI2AE Mg o
[ OO0 fsHfdmMOddY wkzCsfdnd o
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U $597.84:591.613
DOI: 10.26456/thi0o39%6

1t RI[1[1R[ [ RWHERMESIA ILLUCENS (INSECTA,
DIPTERA, STRATIOMYIDAE ) | s [t | [RALEUR®DELES
WALTL (AMPHIBIA , CAUDATA , SALAMANDRIDAE )*

. ¢. sdutse, r1.1. Jtedd yjdeSts, c.¢. I Btesdso,

f.¢6. VT yjdSddzo, ¢.a. [EyjdSs, [.¢. sdHBo

t smmd2mMEed?2 ctsmMikzuOteMmilse j didz u2m ¢O ctaiftalefr 2s . pdzd o j tedIsj Is
sdd3dewvL jo O, [tMmMCoO

J duyddz€ d U4 tc dzsHermetz’ dlufetgs d 6 dzlz y d dzd hdetsC 5§

cOmMf tetsMistc Odzj dzd j ) C tstedzdzy dzd d Mddz MEBAatsLWwW2Mlse j ¢
1 jtwor j tojLEzdz IsOIst i tsdzlz ygJ dz ) LS kdz sktej L
dzOfmisswh j &3 dmMmdz H 6 deQ dadzdiz! YstOjsH ) lyf @afdfyj dizj dzd v Y J te dats 2
dz o ddeC d o 9" tOh do Odzdd dBsdzSHJ dmf Oz sets toj B to
(Pleurodeles waljl . RL O3] dz' yJ dzdzlz #H. ilgserisin iz B Gzl dzv diztfs ¢

) M3 Md dz0 s fickEmeomidaglsler davOddd @ Odzd ttOMmlse Stetsd

N J d&zOIs d dzO. ltod d3d dzv dzd ldasg : o @8 ) Qdzls GtsIstc @y d
(Ctsdzlstetsdz' dzOvY Gtk O) ; 50% duLdgj dz' yg dedz" = dzd yddats ¢
50% disls” dzv (fJto OV ¢t Uude®? dHicedFED) zr 2§85 d

7% dBslsodrs ts@W IsdzOw . Btevialtl f ®dzy fJtosn Yy H| dedVW

B OBt sL O s 5 1 CL j i3 devtctistf af dzp dzticdd & o Odzd o fts
Csdzlsd 2 dzj tO2 9 PO igf Ldz@Efiss dzdzj dzdz’ SFOMHT 2z o SH T .

1S jed Bz de O df® Oizte j »  ff .o sE@UEd@Is W -

sBteOLtsd3, oMmMjets o + CMY J tOd dfjtidislsij 2Bdzjdafs oL @fH j425M s o s Od
Istc d Is ts dettsalzlz y j dedz" | tojLEzdz sOISH OlYits,L o mudEvs Is Zlse j tc
HisB Qo dzj dzd J 9 wOyd®dz dzigd etszts oy J wpts22 5dz! o d dz&
EdzEyh ©0jls tw©sMmls d MmMddyO0jlk MmMistsdBshnls: C stcdzdzy dzd W
9 MeCts2 o' yydoOJj diigsMmis( .

sdzt yjor j JfdOams d2 tcj Btodfmlsr 2 Istcd Is ts dz, Yd edzOw dz
LS kd ktcO

l 9 jHjidBLtcOBBISCO WdLddsedyj MSd f sdzdatsyj dadzr -
tcOydtsdese wWodzw jlsfMw tSHdets?2 dL 903 dzj2hdr L OHOY Hi
Ckdzr sdodtcseo Odzadw Odz¥6d BNdsL H © dzdzty) T ZMfgls & j dzdz B d Is O dzd »

(rtesLHBs9 0O d Hte. |, 2015; [OlkhCddzO d Ht. , 202
me sfmilsOlsr j L j dRdpdadfs Hi dz" tgjH dzd ( gL dzOdB tsdzj J
tcOMYy totsfls tc Odzj dzdz" A BtsH j dz' dgr ~ sBl jCIstso 9
*t OBtslsSO o' fsdzdzj dz2O L O fyvyls MtcjiHfmsmd 1 dedg s dzd d3dsr ttOLodlsdw
s. bdBdYL joO o ©OBEOR ) sctOBE MsteOlsjcdyjMSses OCOH
¢ tod s R2g0Is3jols .
E sdutse ¢. p. ).
-41- | stetsdzse . ¢ . ,
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Bdtsdsedyud MSda dMMmdzj Hiso Odzd W Av I jf "Ojteec tscfizd
Hte., 2013; sdHtse d Hte., 20 PRl&udodeler Mif Odz
waltt Mi chahel |l es, 1830) Ckdz sKX cptolz j Isfyw
SHdOSCE GOMMtets] dMftsd Lo Oded] 1 Gt
Btk dOYyoOoddsmec i @CLPOLBEBSIAR).0 Yls i tetsg 2 fildz
9" MsC 2 fdsHsedlssmis: 8, MEtstsMmis: ¥ 1 d&3B
tcOdzdzd &3 HEsMisdy jdedj d@3 § sdzso 52 Ltoj dztsfyls
fsdzdf dzsdHtse d ddzo j tefd dP. faitldzO dzQ L QY ¢ «
1985 ¢, ftddd B30z 2yOmisidfyd BAUrhdgefrals d € s«
2001; Grigoryanet al. , 2002) . vted s tsdgf M smtse dz
9 BBHJ BJL 9" AaBHO d&O MmEkh 2, EmMiss2ydoer
1l ZOGtsHOKY Issdiizkz, Ykt Btsd hdqdzhsets ff shis:
P.walt) d&ORsHWI Mottt BbBHophaggk 6] BEOE @,
g jhdets f slstej B dzV Is dzj f sHoadydzr § Ctsteds

fjtemMf jSIsder HdvW MLHOdY dMmSEkzMmMmilse j dzdz
Ctstodgdzj dzdv rRotsMmisOIsr 7 L j G3deso sHdzr = © dzO

] Btsdzj J tc O dzdzd O3 dmmdzy Htso Ol d B
fJjtemMtf jCIsdoder &5 tsBi J S Istsdg Hdzw 9 € dzt yj ded W
YJd tedzOw  dzermefiadfucen{(Li nnaeus, 1758)) (sdt
1 ted Ckdz sdeodtetseo Odzed d 9 dmC kMmMmilse j dzdz -
HiMhjord dmistsydzdS tsd3 BdBdBOfnff]r i dor MBS c
NdteO (1 Oh Otetse d Hto. |, 022) , yksts MM
cOMf osMistcOdzj dzd ¥ o letsd3dz;dzq’q’ Ydotslsdg R
d Hte., 2023; 10fOjes d Ht., 2023).

A dz ZOMistswh j¢ts dmimdzi Hise Odzd W
L WWjSIlsde datsmls d 9 ¢ dzs yJ dzq v dzd tedOdate s dz y J
dmf Oz sets tjBtedMissets IstodlstsdzO® fftod o
fMsL HOdzgdzs?2 MtcjH] BB JIlsOded v .

[ jsBHESOY jtod d3j dzlsT  WBROBB d dzcf. 9 d&z®O :
COWJHEr L ststftmevdpd didgidded s . ¢ vddidtewL g
[ dzw dmmdzi His9 Odzd 2 dmf sdz' L dzROdd sils Bis

OB StcOlststcdztsE s t6OL Bdztsy j ded ¥ tHddzts?2  Oter
d 9" cOhdoOdzdwy ftslstsdimMlsoa O Hts d3j S OBstcW
SlstcOBBIsOdgdets? Mrj &3y (sdHtse d Hte., 20
ftotsatsyHjdzdWw disdzsSHT d3d lsteq’lslstpdz@@sddzﬁ‘p&lz
(Glaesner 1925) , dr Mz yo2dzr i3 sBtcOL tsd3 H J
dqdzHd o dH 2 Odz' dzts oL9 jnhde Odd, 0] ) f tsfy
dzOf tsdzdzj dzdz" | o tsHSDL dFj thodslsz) 23d8jIter 91 14 Mmd
sBl JBsdZ 17 dz. v B JjtcOlskzicO o =3 OdO ffoj to
ftoejHjdDE 16rMissydzdSsd3 Mo jIsO o Isj yj dzd
dz¢ d3q dzd fpy J dzlsdg’ § dzOY " .

stedlstsdzse Ctstod3dddzd MOBsMIssWis j dz! dats 1
M MW dsd tOL dzsects MsMisOo O. t OL d3tstetsy J dadk
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Bslsmdg dzd yddz€ d L 9 sdgisso L Chiygndggidadn s o O

Newman 1834) gL d3j dzt yodzd d LOdzde Odzd Isj f dz@f d3 tcOMm
fosfsteydd ¢t i jigz 3 ¢ 1. ) L CMY j tod d3j dzls O~
o 0tdOdzals© 3 j dzOIsddzad L qtetso Odzdets? CtstodEtso 52 Mmd3j Md:
ctolzf f ©O, dsOELr df OCW dzv j Isfw zOd B tsdzj § tcOMf ctsfls tc O d
9" O doOdzgdw R~RrotsMiSOIST 7 L jdBBdzsoasHdzr 1 8 dMSEkMmMmise
sBdlsOdzdY (sdHtse d Ht., 2017B; sdHBo, 14d& ¢,
dzt oddzSd d Bl dz o wWOede » fteshBeydw s (JjtcoOW
Bsls dzv df oI Stc OV " IsdzOW Gtz f O) .

O dz2OdzdIsd yj MSd2 MsmMisO©e + ¢ jteddzj dzelsOdz dzg" = €
BN &z EMlsOdzso dzj dz 5 MIsOdzH Otelsdz” o3 elzj sStsH  C Od3 dzO
Oz ydztse s yYj destcO® Ctdzdzj Sl ezmts qsded L s Oded W 1 .
s. ¢. sd oy i ge OMdzOWY  dzOB drjcOfgdztsei 8 O dz@dzd L O
~ddkdyd MSdn Mtsd Hd dzj dzd 2 €. 17 dzs EMmlsOdetso dzjy dzts, 1
dimmdzi Hs9 Oded W A ¢ st d30 ~nOOCIsjtedL s Odzd M B dzd L
Mo jtey Odzed j d@3 BBdzr " dqdzMlsoa © OdO&zdL qtelzj dzgr = o j Ml
slsdzd yodzd n s ktetsodzr Mrtesets ydqwwdO (lsOBdz. 1) .

v OB dAf yoO
O dZOzdIsdyui MSd2 MtsmMisOes Ctsteiigsar m Md3d M 2,
dfmfsdz’ L 59 Odgdz 7 & + S MY jtod B dzls j

d4BH )y Odedj o jhhJf
mros? M s
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APPLICATION OF HERMETIA ILLUCENS (INSECTA, DIPTERA,
STRATIOMYIDAE) LARVA E IN FEEDING PLEURODELES
WALTL (AMPHIBIA, CAU DATA, SALAMANDRIDAE)

A.A. Kidov, D.V. Grinchenko, Y.A. Voronov, A.V. Zhevnerov,
M.A. Pchelkina, A.S. Lutsenko, A.A. Kidova
Russian State Agrarian UniversityMoscow Timiryazev Agricultural Academy,
Moscow

Black soldier fly (Hermetia illuceng larvae are widely usedin feeding
agriculturalanimals.Initial findings havenow beenextendedo amphibian
zooculture.This study presentghe resultsof utilizing H. illucenslarvaein
rearingjuvenile Iberianribbed newts (Pleurodeleswaltl). Finely groundH.
illucenslarvaeweremixedwith bloodworms(Chironomidag¢ andembedded
in a gelatin solution. Three dietary regimens were applied: 100%
bloodworms(control group); 50% ground black soldier fly larvae + 50%
bloodworms(first experimentalgroup); and 25% black soldierfly larvae+
75% bloodworms(secondexperimentalgroup). PostmetamorphicP. waltl
wererearedn polypropylenecontainer§ 3 9 1 2 @nl 17 l4watervolume)
at a density of 5 individuals per container.Each experimentalgroup was
replicatedthreetimes,resultingin a total of 9 containersand45 newts.The
results demonstratehat supplementingnewt diets with up to 25% black
soldier fly larvae enhancegyrowth rates and reducesfeeding costs while
maintaininghigh survivalrates

Keywords Iberian ribbed newt, black soldier flgpoculture
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L stsf OteC Or d dzOBtStcOlstcdW A, fsmMCtsdzr S fted MmMtsH
MtcOo dzd Is j dz! hdgfsn dzj@RldsteOls IstczH O d WddzOdemse ™ 7 o dzisy
sded dBseclkzls BT IS tcOL d3d M dzr o Briswrids Odzd U J dzdztsd3 1 tot
2011).

) ss otcj W COC odlsOdd dzdz j ftoj &3 CMr d Ht
ftoddg dgw s Isfqw fftcd o' Oh do Odedd BsdzsHd ' B, dn
Citef jIssCdz Iskzte] discfidsi jediz jdis - H iz H s Odzd 2,
ZOf tcOo dzj dzdz" = d2O Htser h jdzdd o' ydoOj BsMmisd dzd yd
l JlsOdi3ddzdz § e d3d ¢ mr d HBBOaCd dmMitd Lk Ismw
BsdzsHd tr B (1 OR0Otej 9 O, 2001) . v O dn dmtf td
9" YdoOj dissMmlis! dzd yd dzts € sMj stes200L). (1 sdesBzZOtcY 9 O,
VA3j e jRdsdzd yd Mses (31,81 d&e/ €a6) Hist sdzded Is § dz¢ dats
B2) o twOydsodzgy L dOydhs ke jddydeOjls EkHjdz dzgz¥ M
Oncorhynchus kisutc{ Wa |l b a u m, 1792), fsor h Ow sO¢ Y J hts
zdf JH s ) 3" hj ydasd. |, Is2@®d22 ) ( YuwH Olstsets 3 J o d
sBBGEOMN jdady ©WOYydosdz0 §dedHsSmMddesd (1 6) o j dzd y:
MEstesMis! sMisO, IsOC Yuetak sdzp Q&Y A 3O i fist® 3 JdalzO (
sOC Y WwWodw jlsfqw dzgjtsBrBHAB df { dzj di3gj dzlssdz  d Is ©Odzd
detcOjls Cdz¢ yjoks totsd 9 twOL dzdydesdlz W L dsdzse d y

¢
)
g

ZyoOmlselzjls ) Wisted3dd tetso Odzd d L toj dzd W , tcOLoadIsdd
st Odzd L 3O, O OS] © YBHHjEYOdd LHSte! w |
(Hernandez Hardy, 2020) . 1 tod L Istsdg ter B M smtse dzr i

fsorhjdader § SCtdeyd delstcOydd odlsORzdqdzO® ¢ BJjL dzj ¢ Ol
Hdzv tefigfhts d totsis @tak, ZD@2ni ngue z

tdLEzdz sOIsT sftQth’aOdde L J di3dzets o tSH dz' A n d
odlsOdizsddzdzr = ftoj BJS Mtse d sBOoats¢ fHtotslsdotstej ydo
f SdztsMOls s ¢ ts PhyigbigtssitzIEC ® p € | 893), o' O jdedz' 7 O
tcOyd s dzj fl HBB Oo dzj d&AfBjdds H@aﬂzlé)dﬁdsddwsdzdlg @r MsC Ow
MBj elsdzsmis! o My lsOdedd M fnd/bﬁﬂnlsistOde cdf jtac
Marquez 2024); HBBOodzjdzed] COtslsddzsdHtse d dz¢Isj dd
Wil 52 dzts ) diEtséudophi®@re rcorrgbore®lo o r e, 1953) dzdeBts dzj
sCOLT 9 Odzts dzd ¢ OB tsSillay W W2jRUs70) , ( dzd Bt 9 dzd W dzts
dm¢ dzg ydilsj dz' des dzO0 MSMehasfgyetal o3j RO BO G YW fLc@ (
sisfizlsmisodd L dOyddr an ttOLddyd?2 o MmMettesMmisd tetsmlis
fsCOLOIsjdzwr tstsBj 2.

I sftesmr odlkOdidddedL Oydd MmtejH' dzO twOdedzdr 1 IsC
5B dzO s o' O @Rz ezt W dz T sfls 08 Isfyw dzj Hs5Mls Ols t
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dL ey dedzr &3, o Blsdzdydi s drldslkzd Ik
dBts dzts H ¢ L j i3dets® SH dz' n dzj SH dzsL dzOydzts
dmmdzj H s Odaed W Hdzw ftojHMIsOoadlsjdzj?2 tOL
v O0CdJ tcOB SiIsT sftsB j deditls d B Us @ Qdl dz'ls | H diz
LssCkdz skter L J d3dztse tsH dz" - .

[ BT C datso j dzdBOfy bufp@mn&eus, 1758) y j dzls tc O dz! dz' 2
Yydzj dz ¢ sdBf drfot MO qtesC 5 tc OMY el iy OF dH diadz?
otesyf ™ HB | sMmistsydsts®B ™ aydeB d toofi dzv d wizdets 6 d n
(skL' i3 dz, [ B2 O tzz®YW dz 3 OB O dMmif " Isr 9 04 Is L
Odzlstctsf sG j deder 2 Mmbstcj MM o MistcOdzOR [ oteY
BdOG sy sdzzydd §sylsd efmjn §sflzdvyd?2, d
shtcOdzr @a.u201B8)l k dMS zmmlse j ddadzbufotf iz fiy dztize B W A
Ndevls d tPdHyzsy @y lshw.

A j dz ZOMmIstsw h j ¢ tsd)ff dafz oH ste Mm@, tcOL
9"y do O cdsfisd dzd yd dzts ¢ sB' C dzgso j dzdzts 2
Csdzduyuj mMseaj odkOdB3ddedz’ = HEBSBOOBE © 9BSHJ .

[ i ssHRM@dzj Hise Odzd § fledstodep 22002 4 IO
zOB stcOlststcdztsds ¢ OB d dzjj Isi o' L 15 tsGsiiaR aleitaptc 't | @ @
qd3d dzd s. ¢. uvdddwL™L jeO.

I tSimfjteddj dlsy dmyf tsdz L s Odzd ! dzd y
Bufo bufo (Linnaeus 1758) , &zZzOrsHdoh dj mw dzO
1 €L BGJ dadets § ﬂqlsOdzo[ . I Mmd ddyddSd weo dzw
f Oter s5B" Cdetso plizdets 8 dzjydddg’, » dzO IsjtwctcdIstste
sCtezc O ststesdzy o ([ sMEtsamMC OV B &ZzOMIs! , |

JduyddeSd L Jj d@gdesotsHdzr » MtsHj ey Odzd ! o
Ctsdgls j 28BAMIAO(Rf sMMdw) ®BI ¥y BBsd3 11 dz, Hdzd
28 Mz, o' Mtslss?2 14 MY sdz@y ez 27 € tedzls 5 R iz
9 SHT ftcj HOo OtedlIsj dz! dets wlsflstswoh j2Mmw o
f sdztsooddrr Mkh jMlseodvwdd IstcdyH' o dzi HJ

]l dzslsdesfpls! f sMOH S d MisMmlsOo dzv dzO 2 sy
9 COYHBAR Ctdsj2dzj ey MtsHJ oy OdztsdgOwW 14 ¢
f zslsdgsmls: §sMOHSI BF O o' BEBOARO € OC
tcOLodIlsdw dzd ydBlds® B OPSC foesH®] dzd™v § tetSH 5d
dzd yd desydetsects twOL o dlIlsdw, Hdzd dzr  dzd yd dzts €
sjd&zO (sdHtse d Ht., 2020) .

1 sfdzy fjtojntBHO d&Btsdls@dzddgO HIdEWL =CEtY teizg
dmf sdz' L s Ozl EZdzd o j emOdz! dzn 2 CtStedyz o o
tcr B TetraMin Flakes (Tetra GmbH, 1l 4 ed3Odzed v ) . s 5 tc
sfkzh j Mo dzv detsf)! 5 §5jHOj BsMisd, tSH da
sHddZOC tso Iz8 BOMME CtstedkO dzj L O dMmd dEts |
RL 4 e dzd J BZOMMr CstedzsO® Mk j Milse dzw dzts
9JMmMse Professional Bsergs(tSamlar d ewal r s 1
ftsctej hdetsfls' 86 0, 001 ¢G.
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dziscis dmMf sdz L s Oded W ) OCo Otcd zdzOR (0,
Ehdzso dw s bLteOdfffEidsaitcso C d OC o Otcd
dzd !  dzgj f sMtej HMIse j dedes © otsHlz Hddv f tSH 3
n GHJ fMtsH j o Odzd My dzd y d dz$ d , ¢ sdayj dak
sfMmis O OdzO M f smistsw dzdats 2 . 5B Qo dzj dzdJ o
o dzVv dzsf! jJ MElstsydss.
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Zdz sQlsr d & fipldny m jsdzd fzd J Hy Bsdzmistedtelz § Is
odlsOBzddedzr » Htoj BIECMse dO deteW sW dL d cdzts
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[ OL & e

dzOw

v OB d&ZdYyO 1
nOtcOCIsjtedMmMisdC O dBsdzsHd B € dots o

(Mted Hdaj Jf Sfors Hadaigsdf)ls v d3)

MNS D

mi nbma x

(n)

H dzd dzO s j dzO

f od 9

BOMMO k] &0 §&d o

fjtoots
®BJ s O &3t

f 5 fdzg
®Bd s Od3

Mted H

fJjtcot
B O

f s fdzj
B s Od3

Mtcj H dZ

Ltekzf
(S sdiste

10,0 §,00

102 {11

8,9\1,50| 0 ,

11KN|0,

15N| 0,

11K

9,0110 (3)

9,0112 (3)

1-11,2(410,00-0,14 (3

0,09-0,19 (3

0,080,19 (41

Ltekzf
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9, 7No0
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9,1 00
8,1-10,1 (3)

9, 2RO,

09N|0,

11N| 0,

11K

0-11,2(410,07-0,11 (3

0,10-0,14 (3

0,06:0,19 (41)

Ltz fcC
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minT max tc O L

o
Bl dzts

Is te § d3w
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)
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1Sd31ShJ B

fs §&60OLOlsj dzs

SHdEY OC s ste dzts ¢ SANDYMY Y § tefnd
MlsOlsd mlsd g fr

ks Odzs o dzj dzs  dzOdzd u d J
Ctokzf § Oiq dzq U d dzts F = =B37E8Ezs & | dzdzts 2
fesHsd dlsj d datsfls
Ylsts Madujlsjdz Misalzjls 5 MfJiyditdud MSd

Otd W d3d sdud M¢ s5J Mis Gelen O talf dots f 16 6§ s 2B R
i o f @& OsB] jClsBo .

I BY r di3d S OB oW sk jCs O dytjdvitssin] GipddgOte BY 5]
N 4,15 Mmkls. ftessdeo 49,2 N 6, 83
HSL s5L O dMmd d3r 2 LWWJCIs ZO0 MmMEtstetsmis!
OB ( sOB . 2) .
s OB d&ZdYyoO 2
[ &zd Isj dz' dztsfls ! dzdsyqf ¥ dzts{y dets 6 5] 9 t©Q LdFsdn Is ¢
¥OB" ftod tOL dzd ydes?2 Ctsdzyd dzlsteOyd d
f solsstedztsmisw d3)
MN S D
mini max (n)
RMMdzj H IZ Hdzd Is§ dz! desfls! d Mtej Hdzv | o' »Pj Bt
Gtolzf 4 ( cOLoadlsdY, Ml wHddljd' ( ddyddsS
His f jtog His ff sfpdz] dzd ud dztsy fitedtsH
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Jtezdff O 42, 0NO 62, 7N1] 47, 7N7, 97,6\4,12
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f sz yOoeh drs odksOdddzder = HtsBOOtE d kB dBsdsHd, {5
HEBOO8GCd dL OO 0, 05 ddidz/ dz (

18 dzdlsjtcOlskzteds d3 H Odede di3 Mtcj Hdzw W ftesH sz s
zd yddesydesects tOLoadlsdw E Br Cdetso j dgdes?2 3 OB ft
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Ylsts Mmtej Hdaw w ftoesHBd dIlsj dz' detsfyls fjtedtsHO dzd yd
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HsB Qo ¢ d 0, 05 ddz/ &z [ d yd dz€ d f tod 1 Ists? ¢ tsdzy,
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s MsC dzdlsj tcOlskzter
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9" cOh doOdedd BfMjlstetsor 7 t' B ©® ddzHEkMisted Odz! dats
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sdHtse ¢. ¢ . , dpWteddz s. ¢. , 4 20ftO=tefldts,o © R . 1 ., SRS
tcOL o dIsdj d 9"y do 0O diztsmls! dzButpd dzts € COoCOL ME
verrucosissimus( Amp hi bi a, Anur a, Buf oni dae) i ted

f dzsIls desmlis d f smMOH g g/ LEBEBEODIG WS | BteME BE B
GMkzH OteMmlilse j dzdzse 5 OGO dzsBIBY. dzd o J eMdIsy SO. ~
skL! 3da0 42 . 1 J Bdetso sHdz" | Blodsh daDtz yd e wfL.H. [ . : U
sfs370 M
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EFFECTS OF VITAMIN SUPPLEMENTS ON LARVAE OF THE
COMMON TOAD, BUFO BUFO (LINNAEUS, 1758),UNDER
LABORATORY CONDITIONS

N.M. Medovikov, L.V. Afrina, |.S. Khmelevaya, K.A.Afrin
Russian State Agrarian UniversityMoscow Timiryazev Agricultural Academy,
Moscow

This studypresentgdataon the effectsof vitamin supplement®n the
growth and developmenbf juvenile commontoads(Bufo bufg). The
experimentamaterialcomprisedoffspring from laboratorybred pairs
of B. bufo collectedin the Korolyov Urban District (Moscow Oblast,
Russia)n May 2024.Body size,developmentatiuration,andsurvival
rates of larvae were evaluated.Juvenileswere reared under three
conditions:a control group (no supplementsihnd two experimental
groupsreceivingvitamin supplementsit concentrationsf 0.007ml/L
and 0.05 ml/L. Supplement concentrationsignificantly influenced
larval developmentduration and morphometric parameters.The
shortestmeanlarval developmenieriod (45 days)was observedin
the 0.05 ml/L group. Maximum body length at terrestrialemergence
was recordedin the 0.007 ml/L group, while the highestbody mass
wasdocumentedn the0.05ml/L group.

Keywords:amphibiansBufo bufg larvae, vitaminszooculture
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90ttdOyd?2 46 ftoedL dzOSCBB8O. RLEYOdZdM! tslsdzdydvw deztsQrs
toj OdzdL Oydd, WS tesbptzd® r do tsilstselnfhse s, fsCOL Olsj dzv o3
b tctso dz¢ OfmduliegjiHsdc d MM dzi H 59 Odzdz” - Mo Sz dtsmisj 2 ¢
dzO0d B tsdzj j§ f sdzd dsstew dzO Myj ted w ORBj ted € Odzm € 52 detste €
stej d3v Yo j Istso ridipls Olias @B R MOY wdstdzz B @Y 16 j Bted Mists
1 Od d3d dzd d f sdzd BsteW dzO dL dLEyjdzdzr = 97" BBWEO dzj Mdz
or et d Mmtse tsdzw , fted HMsOQoadzwe h j2 fJtosdg hdzj dedzlzs ff st
Odzls" ¢S MEPOLOC IS tedzO ftesd3d Y ZlssydzOw Mmisg ¢ § dz Y
BMJfsC OL Olsj dzv B odzzlstedt s Edzv yd tsdedzts G s cOL dzst
detsdzr h 2 Ptetso § dz MrsHMlsoa O W JjdtsCtsdifdzj SMO
dzd &3O dz! dzr 2 tetse § dz MrtsHMlse O fsfzdvyd? f sd
fsMmMlsOoadzj degdd Mited?2 MedY d ORI tedS OdME 2 dstes d
sdzs yjor j Widag @< O, W dzlz € Is I dstéstfswh, Ow € @ Hdzd3
Martes martes, Martes zibelling,z Neovison vison § sff zdzw ydd,
ftesd " dzj dzdz" § Ysflzdvydd
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lodnHjdeggzi sdydi mMeéd?2 YoHatH & dLEZyddd® dL &
ftoedL dzOC 59, sBtsMsedon  2dgts tc W tsodzts ¢ ff tyif Iy § d ts dzdzts
dimimdzj Hso OPdWE&sHY MM 9 jC 0O o MOBsMIstsWIsj dz! dzlzs
WidzgilsdSlk, dafj bsjtewdz Motsj?2 OSIEZOd dsfisd, dzj
B Mister d&3d Is § i3 Od3de J deftdsafj vt Amievdtgdats dzOYf te O o dzj ded j 2
mMdMmilsj BOIsd S J (cBdzsS 59, | Oted dz0O, 1985; CBdsC o
stsB Iz ® Y4 dzdzts fyls ftcdsBtcj IsOs Is ftej HiNlsOo dzw s h d j
Csif dzj Cdzeséts L beyjdedy odHtses, fwtsddeOshdj Mme
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HdWW jtej dzydOydd d B S tetst o tsdzs yd tsdzdz’ n
L dzOy4d dzd J§ H dzw toJ h j-lsigd W s dzis d3dizy T Bdzelzs L
WiEdzH Odzj dzls Odz! dzf 7 o tsfftesfMse WddzsejdjL O.

VHOYde &3 ftedd3j tetsds ff tod d3j dzj dzd v $ BB
wodzwe Isfpw diMmMmdzy Hise Odedw f s 2 dEWALd:2 SlstRdo
dzj m dz®lartes (martey - st Najstiglalztpatoriuy dztstc € O
Od3j ted & ONixiyiSoB Wisg)f destcC O | dMisstelfh juRemd Owo  (
Ctslstster n My IsOs Ismw dL zyd ded § o dzzlsted {f
BiyodHBO T A tslsdatsh j dzd 2 fn dMmyesdz! L ts¢
Bstew sdzsedud M dn, Lfdejdzjsdda BYdid M.
B ssHtse (1 d¢Otejo d Hts. , 2023; s stc OB d
2016; sttcOBdZj® d HEKG., 2018; sBtOBIz] 9
dzj S slstster - 9o dHBO Czdz dn HisMls @ls  y dits
hdesCdd dmfts L '

n tc

dz' L soOdzed § &3 o fzh dzsdz L
fmJ dzj € yd tsdzgdz f totsc tc OdizA ( Rdz' d dz2O, skztL
sOLOC BB O, 1995; l 5215 dz€ s, vteOf jL so,
vieOf jLtse d Hts. 2007; vwOfjLtse, uvicOf
sObOdztse d Ht., 2010; wodhjoO, sOhIsOdat
Zhangetal. , 2023 d odz. HTEG. ) .

Ldded sdud mMCdd dmmdzj Hiso Odzd v H s d3j )
dmf sdz! L s IsimMw Hdzv EBsHj dzdtctseo Odzgd W - slsH j
Cjdzi sdud mMédrs fosyhEsd S @edd ) Ao~
BsH | zdtetso Oded W dzj S slstster n GJdad sdud M¢ d
steOf JLtso O, 2009) . 1 tod 1 Istsdi f totsH
ftosd3m h dzj degdets? HEBdRB] MIsdS Oydd wslsdzdyo,jlsmw
tcOL 9 § HJ dzdMartef) ssoellimzy dz© y O dztdzif Is § filptc @S Mdzj H O o
1919 ¢@¢. I Mdztso dzts?2 y i tsdes dzgse tsdgf (¢ 20
M tsdz! el, cidgfmigyC d2 Msetsdz! ) , Br dz ff sdzkzy
f ctesHdz Reds@cfls CsbBEdqY Odz! des L Otcj e dMmls
1998 G . 1 tsL Y J ) Lo jJtositso RitsL f Odg'a O dzls
Plso jtoyHj dz ftstctsHle ¢cef OcasO &liso € OHMC OV o
[ 2007 ¢} ) 2021 G . Metslse j IsMilse | dz
mjdzj € yd sdzdz" = HisfMisdy j dzed 2 €, 2023, H 15
Lo jtosmtsontsL On tcOL 9 tSH W Is mMtse tsdzj 2 Hd G
CHoydzj otsets Yo jlso) , Is. § sOCts?2 yJj BMdz
ftcdtotsH § , i ssdsz WJ dessdidudi mMéd ydots
BOdzs yjdz tslsdzd yoe Ismw

sls MmMetsdms HJSdA
2002).

1 Oyodzsds yo Jjlsdzse s dzsteSC s9 sSHMlsk@ f tod
9 ftsdiilsy, foodkkzyj ddsd tsls MOkcd ¢dj sty
MsHjtey O damwy dz0 GHd?2 dL Lo jtsW jted
9 dzOH j dzj y Whittingham), BN dzO sB dzOtc bz
f dzOIs d dzts o 52 sCtcOMmMC d. Il M ste ] f SH BB dz
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dzj SH Az € EQlEsdiiistcd teso O dzO ! d dzO Htelzce d n L9 jt
ZOR sHWh damw dz2O0 Isjtetcdlststcdd HOdzdzsets hIsOlO, ¢O¢C
J 1942 ¢. HOdzdzts?2 tsCteOME CBSGHO BdO MisOdO
ftedmoatsy des W dyd Oz tdzsy & digEasoCOVdzd § dzOIs  dzts o OW
(SilverBlue Platinum). ] H Odz! dzj 20 j d3 -datdifnjd Is séxtfB ddztso ™ -
BzlsOdzlsdzg" = Wttt tEtcOMBE Ish Olsj dz' degs MmB J tej 6 Odzd f
1 e jted &3] dels Odz! dets?2 Lo jtesW jtodsy 1 dMStsdd S sets
ZOYyodz® MmJj dzj S ydoodedes?2 tOBBIST M Yo jlsde d3dd detste§ Oc
1962 ¢., SCSBCEHO]jBYXRPEZHBDH @@MO L MW | 3O R dMisd
Yydlstsazsedd d cjdzilsdSd o (] Huufl . sf dmts¢ ts !
otsMftesdL o sHd B = LO dimbststedyd MS d2 fJtdsH dzO
Lo jtoW jtod3y RAJY | t o1, o Cdzg yoOjls 40 W J dztsls
vteOf JL B9 O, 20009) .

I mewiLd M eorh j dfnlcddssydgidgdls d3d dildejjtej i L Zyd dzd J

wWiddgiIsduyud mMédr M j dzdetsMmisi?2 odutse Ckzdz dn, Csls
fteddsd tOd3d tOLdzr » Witcds BGlsB Sip®] HSo BOISdZr = s 59
oLOdhisHj2Mlsadw.

| OjtedOdz dl 3 gigezi Htso Odzedd MYy tsdz! L 89 Odzd ! 9
Udted f s Istej n T oz ydzer HKdifdyy @f ~( 3 J dzlssH N CO) , fMtsB B
OBy ted S OdzMA OsIstetstc§ O W Stedidteso Odzd MY H J dZOC B SG 15
fts 32 yYyjtdfO. skddyO dj Mdow i HMisOs dzj dzO0O ¢ tsdz
COW jHter L ssdzsedd d YdLrLdsdsedd ve jeM BEts
dzdo j emdlsj Is0O. I Mmi olgfdadcsis@zzd o sBOIstz BSRtc02 t5dz0R
ve jteME 82 tBEOMId M 1995 €. 8 2022 ¢G6.: tOdJb"
sCtkze ], 1diydysesdy o . , lrhdzjosdzsyS sz 3. 5.
YJtGJijO dsteCd O ted ¢ OdzMm € 2 d Mmtsse tsdzv BN dzd

1ojtesatsL W2 Mise BI LCOBIERMR] 2ANE R | e ®H TS SL W2 MIse |

cOLOBHWIs destetsC  fflsCOaigin g lsodE? 1 tisq tatifiifislsd

BBd Y HEZZOtetsH dztsy dzOL 9 O dddBlacktstrid&ddn sfig@s? d & s tc d3”

(Aleutiansilve} d MmJ tjcededzpid2ts Blatimuéh i Silderbluyy

s B s dzv f StesHT cuOdzls' § tBOMC Of | tod] & . dzlstgﬁ]dz,; H Iz

Oz tdC OdzMC 52 ftoj HMIsOo dzw &ZO MtsBts?2 Md3i M eoMmirn o

Yyojbsseorn Wtstedz, Mjtdw Metdkw mMhisswdzO dqL L o j te!
lted OdzOdzdL j CtoOdzedtsdzsedyud MEtsets BOLJtedOdzO L

COOdtse dgj &3 stedyi MSdr HodL QS sptstd@Bldzj o Ostc OB dz,

1. . ststcOB dzj 9 O (2020) . [ dzw M smisOo dzj dzd W
q’fr]l]’tsdzlLtss)(Ddzq’fr]J 159 aOtsq’qu’? 467 ftedL d&zOS s, dL
fJteWsteOydishiaas dz, ji,0 B3z | . sMStsdz Sk dMmMmdzj Hise Od

sEh qodese s O] 6d OO dzO ljtsq’tgjftp;)ﬁ]@Bsgtgq’QOdzfr]QtSQ
detste € d dzj Mdese s R~ stew fsHilse j teH d dzd skfmizlsmise
Msmis©o dzvw s h j 2 ) Yyofmlstsls ©n f ctsw o dzj ded W o Otcd Oyd -
fedL dzO0S s, & f(emudsOodd otLEsyd & JdNfsd L&
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ftci Ho OtedIsj dz' dets?2 fHtetse jteCd dzO dzOdzd yd J
(ststg@®@Bd HE., 2020) .

JOth’qu'o[ (dezf) Is™ & Odzd f! zO0 f
yJ Mésets f sHIso
ddJ f sCOL Olsjd
Edzw yd2: f ¢ 0
syjdedls! flsj
j CMtso) f st 2dzvw y
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OL dzstsBtcOL dw W j detsW tsdgH
Oted Oyd?2 @ted HAOSC &y dz€ d Is
ifsCOL(srjd slstsoe MG d2, 19 ) .
1 smMitsdz C &z athstqu’ Y Jftse Ckdz dn
s zdvyd?2: S dedyed HdgOf dz fzdzvydw, OdJ
et ts di3r " dzj dzdz” § f 54 zdzvda Rq, d ddisQ dsty fif
MisOo dzv dzts M sMisOo dzj dzd J sO¢C 50" R
Bj sted d, COC YtsCOLOLjdv MmMhmistsw dzd
(1 Or Otets o, 2001; 1 Or Ottt d Hte. ,
ddz' desfls d tcOL o dIlsdw nOtOS IsntsdfL z j Is
sdzsedyj MSdn MstczC Iskzts. [ dzw Myud Is
Bistedd 2 COYHB2 Mtsed tftcjHjdvjls
O d MftcOa©. RdzSj cteOdz dz" d@3 f ¢ OL Ols
dzj
&l
Y

@
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=

-

¢Mmo Mud sdz = ftoedL dzOC ts9 w9 dzW
zts ¢ ts ftotsw o dzj dad v dzO ftoedL dzOC .
disr 9 0jlsmw COC MtejHdzjJ OtedW d3jIsd:
ZO¢ s 9 2 CO)H2 sftse d, tsisdzj Mj dadk
LdzOCtse. 1 1ty MdzEyoj dzi EkEydlsr e O,
stetsdzOdzd, O Oipddidzjfis@d dW¥ GQIOR Otetso d H
HsMiste jtodetsMmisd tOL dzdyd?2 MmMjted?2 5 yoml
CtoOdzdtsdzse dyj MSdrn ftodL dzOE (19t0 , § €D t&H d dzO
pc0, 001) (ldsaddmcd?2, 1970); Htod 1 Istsd
Widetse dzj @ats? dHisthte®dz yjted f O, B©BI jd&B or ¢
o Jjdzduydoe Odzmw .

tdLEzdz sOIst d S¢ d@ogd |y dzd JW. j§ dets W s dz
CtcOdzd sdzsec dyj MS dn ftodL dzOG 59 fsCOL Oz
toj OdzdL Oydd o o' BtsteS jN. \@sdy)itddRC00 dEniCdaDe dafs
1591 Hsdzv M9 e qazONelitty) (B' dzs lsd3j yJ dat
WJdetse i( AIsdl %) , 2 dzj Mdames C kozg y j etso
(68,5%). 1td ! IstMgzidkljndasC € stk jn@rigs
5B dzOtclzy do Odzd tsftej Hj dzj dzdesj] Mrn SHMIso s
d tlddNdsn s80C, bk mMeetdY d XjdssHEN
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tIsd Widemr Bldzdj yodzdfm:' , ftedyj 3 9 wWOL desdz MisOlskzfmj
i FFle, FOSd FOSul Wjldplzlsmisa dj ©leo jteMmisd?2, tlsCter 9 Os h dr
L OlsT dztsydetsy tslse jtefisdy M o dalzls € PzdzjW2j deiyls ts to s dz' o
Ciokzf dzse s BOMM IsOB O, §tedmizh BFPn FFE@Wz: M j 2 yOMmisd tsf
PDTm Wajldbkzlsfilso dj Glo jtmisd?2 L OHd L O’ dsydsdt
Brhj dzsydasflsode jdz" | dL ki sdiwdzzls' = 9 OtedOyd2 o fiyl
odHj] tjHSdRn Wjidseo. [Hdzsotej d3j dzdets Iz Od3j ted € Odzm¢
MesBtsdY d djMmds?2 Skddyr dj B" dzd LOLjcedmlstcdtetse
FPAd FPPu SFPl SFP¢ FPOI, NMPd PDTc SNCa SNCti ftej H d

Y sd3w dzlz s fdgts s fiff thoed jogle Y Ols j dzPDie d ‘BNQlzs o

Mows2Mlse jdedzr | Bdz! hJdzgmlsoz Y dotlsdzer » © 9orBBKEO
Ckdedyr . stesdzgy Ists@ s, - ts 9VjFEns ) FFCw ' slsdzj Isdls W
sBdzOtclzy jdzdz" | £k 3M. Laj cMOnBrtep atgedcdBd3 o

fnd N disons dzd B ' qecflzr d&x2Ho j o' S s (tedfm. 1) .

v OB d&ZdYyoO 1
Yyl dzC 0 ktesodz" MrtHMea O Mjted?2 Ckdzr drn (SEdzdyoO
O3 edC OdzMC OVW ) B8 oMmilstej Yoy a3smisd W j datso

) odL zOC d |desteS O/ e tsd /| dsts O/ ¢

[ smistse j todz” A

98 Wjdgse ( %) 74 54 56

sedlsjBd2 GlGo

" 0,756N( 0, 919N( 0, 821N

v OB d&ZdYyoO 2
wtojHdj ojdzdydder §tsCOLOIsSjdzj?2 odzzlstedt tstf zdzw ydts
MicjHdz §j ydmozs 9 Oted Oyd2 Gtedhdz0OStses (O) d Htsdz
Hdzw dzjots?2 d ftOots? Miststetsde Yjtejftse Istejno od

1 sCOL OF 1 s5t.€ O B dz/|s Zdzd yO
Od3j tod $ O
ltOoOw ff 2, 026N0|] 1, 911N(d 1, 884N
[ joOw My 1, 998N0|] 1,943Nd 1, 881N
l1tcOoOw ff 0, 236N0|] 0, 252N(d 0, 264N
[ joOwW fls§ 0, 241N0|] 0,248Nd 0, 273N
1tsdd34u’®tjz¢410§ﬁjq’d3tsao [ d3j dz' W deso ©, 20230 f dMmftcOo dzj ded W™ o5
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[ dzw dimfidzj Hise Oded W sMmMtsB j dzdesls j 2 MstczCIlskzter
B dzj S Mse i tod d3j dgv dziw O dzO dzd L tcOMy tcj HJj dzj dad W
dL dzO¢ 5o . 1 tod fsf Otcdesd3 M sMisOo dzj ded d i to
dzOtclz ) j dz 98 W J dztso, teOL dzdydw s yoOmbstslsj ofr
MisdecOdzd Etotsddzy wfslgo Mt ddzr 7 Mtsyj sOded v = .
fpn SHdg W desMls 3tz dzjp iy Imantess g dzv Lt Isdr MMmjted?
slsd3j i 20 dOddzj dz' h OV HBdzYW HMistb jtodts slsdzd yOs h
54%. 1 JMiBdzr ¢85 Btsdz "Nj Ektetse jdz@ NeOL dzdyd?2 d3gjyHE
visond M. martesi 56 %; dOS Md d3Odz! dz" 2 ktetse j dz@ tOL dzd yd?2 ¢
N. visond M. zibellinai 7 4 %. Clsd HOdzdzr | MtsedzOMEke lsmw f IO
f sz yj deder &3 fted tyjdeSi Mlsjifjded MrsHMlso O W jdz
Ctodlsj todw rdotslstso MS ts6 5 BOSC Md 3O dz' dzO W 9 Jj dzd
Mo 52 Miso j Mzdakelinh ONE jnartesi 0, 919, ykls' Btsdzjj ©WOL dzd ydz
N. visoni M. martesi 0, 8 21, dzOd di\. drpnd Mfgbdtinadz
0,756 (fJOSCMddse O, [ d&jd v"dso®, 20230) (lsOBd
1 tod dL z2yd dzed d L d&zOy4d dzd 2 9 J dzd yd dz fs¢
odgzlstcdf sf dzv yd sdedetsc s toc OL dgtef esmisg Bucd{ W, dz" § ts dzkz y j dzdz’
Ydtedfdzr n MbstckzCIskzts, Bl dzd B dzOtelzy j dz SHJdzOSC 59
dzjos?2 d HttOots?2 MmMlsitcds, Yybsts foLeotsdvjls ttOMmMc
WidoWtsditse &0 f§tod d3j tod T st @as®?2 d(Lls @Esde.tc s . yJ tod §f O
1 sCOLOjdz2 & ROwOCIsjtodL zjIssemils?2j §f j d22 t©OL datsts
d ftjHmMsOQoadvjlk MBts? fMted Hdz J yd mzs dBRsteW 9
Bdesy J Mlseo j GtodL ddoSpjopded 9 BLIOL PG sztckz tcOL dessB to(
cozff MsBJ2. (66 ldsMdlsjd ds or MsCdi L d2Oud
Bisdz! N t52 H s dzj tcjHS B ofMistcj yos h dn mw Wjidetslsdt tso
Mtk Ef desMmisd, O dzfL © JoOb dzgP tglztizti¥s d Mo s5C kY desMmis d
YofmstslsOds W ,jdeslsdftse (ststeLlzdz d Hte., 2012). 1 Oc
9 Otcd Oyd?2 f OdL zOUse f(sdzz yj dzts  H dzw o BsStS d dz
Od3j te d ¢ Q d2fm CO226 |, dzj d3dzts G 5 &l wizizw j M B g wzdfwy d dzO
1, 91dd3j dgOh O 9 j dzd yd dz@ ftedL dzOC O islsdzj yOdzOm: H dzv
1, 884. 1 OdBtsdzy h Ow H s dzW tcd HG d A wJ dzts o B' dzO
orBtsteSd € Edzdiy0, 2d&idfy dztsrR dzw jteddh M tsdzw 9o j dzd y
M ils OGioQf,d&5 2, &OJd&j dzt h OW HEsdY tjHSIR W,jdtse L
deste C d O d3g W PS, RQARiGS (s OB dz. 2) . vydlsr e OW L dzOyJ da
ftej H dzd 7 Oted¥ dsj sduj MS d = f5COL O

Isj dzj 2 o dzlz Is to
tcOL dzstsBtcOL dw, ftod 5§ Otdetsdy Mtsf sMisOo dzj dzdd tcOMm
By dzts CtsdzMis Ol dtoso Ols slsfmikzlsMmlse dj Hisfistse j todz -

tOMMdOlstedo Of dsf dsd dzjo d EEBdgd dzv jsls s L OF g C M etso Odzdz J
s dzH § dzyd d .

F v fewide ded¥ tjLbd sOsse, §sdzyjdder & ot
W dsCsd dzj CMse  Ckd 3, fzj Hizjls SeEOldIls! fw
MojHjddvd 5 cjdilsdéd dLEYOJ B » odHta, f M
Widr GlttOy0sls ¢ jdslsdy fusisic 0 SwaMsEs@ ydE ©
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o Mistej yOijadgtsdpiisisfd uy MS dJ tMtse | dzdetsisd ctelz:
1980; (cBWsCtso, 1987; cB&itts, [ Oted dzO
[ dMdzOvw TKCkddfs Ozt ddz dzr 2 o dH, MY sfr
JSHtsdzj 9 Ols ! BtsdzHsd j1 7tc AfgifpIs =iy dagfjvdz o
figasy L OdzO® o j dzd yd dzO@ 1sOCdr 1 o sdzt yd tsdadz
Zmr gqdzHndodHEZOd dats 2 d tiftsHikzCIsd
CBd&zsC 8o, 1987) . 1 sdzr hdj teOL d3d
Es®8d 3000 Hts 5000 ¢O, O OCYJ
B

H
B atcOBd i MEdn Otc! jtotso ) 9 dHJ
Is j
Is
B

dz' dztsds ftetsiswy j dzd d diLtseeoisg Gnjjdgzdd ~o
2 d &jfmsdkkesorn 1 Cslssdse,

te d
dj) &0 Ijwwdsstedd vojtmMSis? B
S zdvydd d" fdjs d oddsigioggpd dip  J +
de e, 1956; [ dajdo, 20009;
&qdls j ts O & 5 dhlssydd S Or sldjyojlsmw
o dzzIsted o so 52 Gjdzgj Isdyj M¢ ts2 dL d3j dzyd o
sy 0jlkmw EOd &5 koo dgss % datzjsled jsif &
tcOL degstsBteOL dW fts MteOodzj dzd®s ) Hteckzce d dizd
2020).
10hd HOddZ j of sddzj Msc&OME: smw
d fGHlo jBYHOKI dgjo' MBCd2 kM Ewrgesz f e
SlstcOy Oj d3r 2 f@& ¢ Ou @B g dzgd Id3j df!j dztsL da®©ts|gzdag v
oL Bsy dzs GBEZMdZse dzj d2 Bisdzjj o' MiC 2
ftodtcsH dats 2 fsf zdv ydd dzj ) dts 2 Clzdzd yr
ftesdsr h dzj dede’ a5 § sz ydvw s Msstsdy d O
b4 5B 5 dz d dzj medzrq L CiztdaAdyfPls o § dzdz" § o dH
SBEOL ¥ " dj Lissz) Nigseas) Hisdscs B dlsOdd v
dzj sd uj M¢< d d3 Motsj sBteOL dj ddV. antwtgds sy dz" -
dhedzd &z d Hte. , 20009; it sydeseo d Ht6. |,
dzlz yJ dedz” a3 dzOd3d fted Mty smisOo dzj dzdd M
r MsCdds kit daj dps S dsHdnidCofips ds¥ i ) dzs o dzj dz
qLisMls: & W j dzgj Is d WROMASE ¢ & sigag ) Is GlojAlzsd |
L &z 4O M A MY yOMkslss? o Mlste) o] Gshisd
ow fsfzdzv ydw mMtsB s dzv d M- BH
slsder &8, dLi wikrdd dL 9 ftedtesHdy |
s dzs® 607 ; ludg sCts, 197F). dr ighHdzids s
MOl ddzdlsdyr & d&sSkmse bk Mo sdY,
heddmSdle [sMisomMSs? B dOfMisd b d
d

59
tc
H

o N

ﬁwe:cv\cx

jdzj 2 d LdzOyjdedw CssiWWdydd dzgsO 5y d
h ddelse &z fasKtedgtse ko f OH O Is d dzd i
odzdo O] dgoasr BB O, Odij tcdMuStdanisdh? dzstc!
L o dzef BWBJ tcd ¢ Odzm ¢ sMarteS Ardedgcgin L -MJ 9 J tot
Of OHdz" = Is] totc (FY teterg N gs @dzOHa'l . 1999; s
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J OL iBdzr 2, 1®BPO) dL d&3j detid ssEAIs diB3IspP 1 s B dZO

ZMmls Odzts 9 dzj dzO sBh datsfls BOIsj ted dzM ¢ sE 5 G J dzts B3O [
tcOL dzd ydq v Ho znr Htsd3j Misd ydtctse Odzdz" - f s zdvyd?2
Msetsdzr e d c¢¢] wOdzlsr CsomMéd2eée, §BHIso jto) HOJ] BBOW
fts of MEC sy sdzd BsteW dzr d3d3AREX jtctds@P Is (| gz@rlf Is Getiztgo d

Hts. |, 2011; SsOhlsOdetse d Hte. |, 20180) . l SBHj H
55 dsj U OO f sdzd 3 4 dedzOW G4 dzj Isduj mcow q
Hed®Rj Misdydtetseo Odzgdetse s MsBtsdzy 5 MtcOodzaj deds My y d
fsfdyyd?2 cSkldd d ¢BzemMSsets BOMMj2dO (s 0Lk
HtcOo dzd Is § dz' dzts dzj H Q9 dzd j dmmdzj H s Odad W f sfmdzj HMI
MsetsdY §sCOLOdd, ybkt Mot idj ddOY {§tetsdr h dzj dzdz
L/ A cuOdzlsr CtsomCd2e fJtojHMsOoadzw jIs MsBs?2 ¢ tsdzfsc
GJdad sdyd M d slsdzd yoOe h 28 Mw sls ofMmjnm dMmn SHA =
s zdy QuD.dz dzr § 10" HBRIMsdsOoydd d fshmdjHiEzeE
W HE Cdz q’u;fnlsaszdzf: ftodL dzOC 59 Mo tctso s H Oz
Gjdzgj sdyd M¢ tcOL dzstsB G OL VW, WdSmoydj 2 dzd § &
q’tetswadzc;dzq’ d3 iWWJQISO sfdseo Ol j dzv (utsdBBseoa O, 2022
B ey Bls Bfr]d W]@SOQJ%S@MW or Bttt Metsdy {ft
cuOdzls' Csé MmC O

)| dzOh § d3 cffnfr]dzJHtsaOdzc[q’ Hdzv  MmtsB tsdzw Bl dz 1 ts¢
Ftetse j dz fsCOLOjdzj?2 WjddlsdujmStsets t©OL dzstsB teC
Ztctse j dz tsls dzd yd?2 WjdtsCsd3tf dzj MO s ©sOCtsoatsets

ORjted S OkMS B dASB®BE Y2 RdzO Isjtetcdlststedd vo jtems 2
Ckder drn c¢jdzjIsduimMéd dOdetsdzjj BdZJLBES ¢ OdjtedC
- Bs teMustdla putoriuy ( v z 3O dzts 9 , 2009) . atGJHq’ tcOMMABOIsted ¢
o dHTtsO zOdBtsdz h jj WdiddgjIsdyd M¢ s Mo sHMlse s ts IS
CORj ted C OdzS 52 el J igddylstsz0Ez h € oPls;tzo[W rdotslstsa MC tsc
i sdzlz yj dzdzOW ) AtSH j dzOh j ¢ s dMmMmdzj Hiso Odad W i tc
W J dats € ts dztf NizyigorfiptsMd. martesy iz Is ! d3g dz' M, dzj ¥ J dzd s OC s9 OV
i sdzlz yJ dzdzOW fted MteOo dgj dzd d 9" Btstets ¢ fMtsB s dzv d
{ dded 3O dz! dzr 2 tetso j dz Wi dzjdelgwijdg € tfctdsy fyn tsHfls e C
mMsf smis ©9 dzjNdztahd My Zilielina

VL OB tedCORMS dn dstesS MisOdH Oelsdzgz CELOMS Iz
&3 uyudfmdzi 14 HsBJdOdMIsd =~ d 7 tiydmimde dzr -
: YyJtedzr 2 fls O@&lack sttndary? tis] dzisaifo J (s v
d ujdfnfodsddzts dfy ( +/ +) . [ ElsOdzls dzr § sCteOMmBsydz |
Cigks " j S d s@sdesmw isimw ¢ d&sdetstej yd mmd e dz
Alg@gnsildele’ ¢( H dted yJ B dp dz'(dg 6©Of j L 5o,
so O, 2009). [ OMMd3OIsted o OV oL Od BBsMmo w L ! G
ifipz] Hso Olsj dzd tsls dsj \p@daD af ey diaf Jizd sz s Oy d d
i dzj 2 ¢ tsydlstso, Fojddyd ddy fttsyj dsO {1
fpP f s fMtcOo dzj dzd ¥Blach) stadelr(C s dzv j o ,
9, 1967, vL JdzBOj 90O d Hte. |, 2009) . Clsd ¢
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dimdz Hs9 OdzdY ECOLTM 9808 Is dz2O h qesSd?2 MY
BzlsOyd?2, LOttOcdoOshdn BCLOMSE d&Jj-O0O
dzs d Hkzcecdn odHBYO, dimf sdz! L ¥ h A Mw
( J 9, oM ¢ tso, 1967; 1 Jdzvjoe, rJ dzj
2 Rz ddzgO d Hte., 2007; uvwOfjLtse (
MsC s dOMmdzj HMIse j dedets B ZMdziso dzj dzdz
Jdets MowL Ode M cjdzgjlsdqud MEdds Mo tsd
yls ts, ) Yyomlsdzesmis d, fSHIso j to)+
dud M¢ dnts HYdWdsdO dajyty dzd dftstett dz" o5 d fls §
9" n Cwikff ~tte! Ctse Cdzjlssydese s
: RMaBHW L orhj dL dzsy j ditlztsc ts,
vison f BGHds?2 Mststttd , -dgixkHjz i 601 dzy 5 2lADC
fts OBtz ¢ didwoidlfj dz€8HE IHEA@H H C OC L Ists
sCtcOmMydsr 7 Wistod3, iMe tdifggicdyy fgls Hastecdz™H dzts
Odzdzj dz! des gz dzOBStclz o odHEk ftodmizlsmilse
Odzdzj dztsW tsdzH O, Mt klsMiseokze h jets o jHjded® |
l sdzkyj dzdzr | OB © ~AtHsSMBa) dadas®ls ¥ ;
Mdtedd OdjtcedS OdeMC 5?2 detstcCd MoadHjlsj dz2 M
ted OdzdL Oydd W J detsW sdzH O, BOSC Md i30dz! dzts o3
s kzdvyd?2 Istej n Ot pHsde] B¢ o fgdr] di3tstel
9" oo dgj dedesisd Mo sC kY datsflsdh) ,f 5 d3tzdOnlds t
sBi Widwlis? @)L Odzdzts?2 M j ygqv d<ts?2 or BtsteC .
[Yydi dz¢ 0 Ektso daw WakzzClskzdtolkzs h j 2 omd d
dL dz0C s COLOdZO tOL dgzs ykoemlseadlsj dz
Clsstetso Mtej H' . Ql&Edddzjidgd v y Gilds 5 B d dzO|
BB sted d tcjcdMmMistedtctso Odzd i)+ h tsHedmz” = § j tc
dLd&zOSCse. |1 o' Bl On ORjted S OdME 52 dz
stej YO issfisd fazzyoj e Ofmd &334 Isted d
dL dzO& , 522 9 d 0, 197 Mslse j sMise j dadzts,
dL dz0¢ 89 Blsd3j yj dg@ d3j dz' P J i 0 dzDYQ dzef W
(OB dZ. 3, tedm. 2).
L dzj fpdets?2  CRzddy" Ofdidilstedy o dd
WtsteOydesdedzr §| ftedL dzOSCd (0, 167), oMl

Ot O I sE
FEIIFTX0O0H

'_\
R

fd4te

H dzw htseo dz" - ftedL dzOGC 59 mMemMsa ddz©O 0, 1
teOL dzd yd 2 f s5COL Olsj dzj 2 Ofd 3dzj s& g H dzv
sB dz20tclz)y ddzO GlsMmiklsmMised] L d&2Oydd3™ » tcOL dzc
BiAHe "sod & d fjLWstOoydsdddyd fd
HsfMisdedzs 3,84 (pO0, 05) ded © BHdesd3 dL
3, tdfm. 2).

1 2B dzr § ftedL dzOC d fsCOL Odzd 2O d d3j C
fYodjddt OMddijltedd MejHd ©OMMEBOt
ofistej Yo ¢ssfmils! Mdzzyoje OMddd3j stedd H d
0, 094, Hder 0 ,Ms&BEs,dzv H dzw Od3J teid O,NdzM € t52
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1 OWdSmMdtetse Odzr LdOoyddr § slsdazdydw o j dzd yd dz HOdz
ofmiste] YO pakwiPlgd MPMd 3dsj stedd §JjteWsteOydsdzdz’ = ftod
ofMirn tOMMBOIEdeo O di3" = dzOBd Mjted?2 Ckde dr. st
OB ed s OdzME 52 detsteC d tsisd3d wd dz HsfMistse jtedz" | tcOL ¢
Mz yojo OMdd3dsj Istedd " tsoder » d LEkedzr m» ftedL dzOC s

v OBdzdyo 3
Il mMs®j gsMmils' MdzEyOjeo OMddizdRj Istcdd tWOL dzr = ctelzf
ftedL dzOSC s E ftejHMlsOadlsjdzj?2 Ckde dmn ( dzg MdzOW
O3 ted ¢ Odzl ¢ OW  dztstc € O)

{yd dz¢ 0
Hsfistse j tedztsfls d
o bz oquLsrg;qoafnlstGJuOsttsﬁ]ISd
IdH 1 tedL 6o g UY ek y0ojO0nd ki stedd 0O
d 33 ofmd &sdsj WtedL dzOS 59
¢ ficf sfls Oo (
(pOO fted L dzO
0] ; w
> lf ey sEe0y 209 0,167 218 14 L#BLOYC
& 5o dz' §
R hsody j 10 0,104 006 htsodz j /
o _ LiEedz 4 /
LB dz | 12 0,094 39 | eusEOY
S W fj el steOY(
2 fj oW stcOY 202 0,162 218 o dx
o hsedy j 19 0,197 513 h tsodz j /
& : Lizsdz § /
LB dzr | 11 0,085 4,3 f j oY 50y
et W fjtW SteOy(
< fj oW steOY 238 0,190 068 | o dy
j§ h 5o dzf j 22 0,229 1456 h sodz j |/
. LizBdz § /
L B dz | 6 0,047 1354 | u s Loy«
lod B yOded@dzd 8 S 52 ©BGL &ZOYj dg ©OL dzdyd¥, HBMsdeOshdj kit
(pb0, 05) .

] ddbjtObizted 7 dhssyddSOr dO fwoddjte] daj
Ckde dn, oi dyOhpb=as fiflskgdzd yr d Oiffj teQLOQFR S 52 detste€ d
ftsded ) j dedz’ 2 Lktctse j dasH sdasdsazgdoaug miEdin  ftod L dzOC 5o |
SlsteOy O h d2fmw o Itsdg ydmdzj dZdL Sdd bktte dzj

Ofd &3d3d Isted d ; ECOLT 9 Ojf Isfyw &z0 ftoj o Odzd tetso Odzd |

CoBYf sdzgj dzls© fted Wotecdzdotso Odedd L EBdzr = ftodL dzOC s
2020). vOCdd tsBtOLBdR, tjLEzd@nk®BMmwd®h dr dhHidzj
HOdzdz" d©3d Htekzedrmr Oolststetso .
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Yiod Byjdlj BiyodHBer R ©OLd&Jyud?2 (&
OfMddidsj stedq ©OLdr 7 ckzff HJIMStL]lsdr A
MeOo dzdls j &z dzs dedL S 2 bktese jdz  Ofddd]
Ckddyr, MmtjHddhckiBad fdeRoide drodesy j 2 MC &
BsteSd. [HAOCE, MsOolsdmisdyuimsddd djlst
slskzdud) O®RjtdCOdnNS 2 dstesSd 6l dj fidis?
(kOB d&z. 4; tdhm. 2).

| 0,094

skdzdy0o 2 ozow 0,104
HE------om7

| 0,085
o 5B tsdz! 0,197

I, 0.162

0,047
| 5EC 0 Odj tc (EIOUNE OW 0,229
0,19
0 0,05 0,1 0,15 0,2 0,25

OLkzedzup sode’ B J oW Stc Oy 5dadz” |

tdfm. 2. IfMmbtej yoj ddsfmls!: MmMozzyoje OMd Bdi
fodL Ao ffis Oo glsj dzj 2 Skde 8 (S kdedyO
Od3d ed ¢ OdemMC OW) (Htsdzd JHJdedy" )

v OB d&ZdYyo 4

JYyd dzf O Htsmlstse jtedzsMmisd tOL dzd yd2 MmJ ted?
st O O3 tedC OdzME OV ) 5 oaMmistej YyoOJi didsMmlisc
Golzff HdMS ] lsdzr A §aspdQzOKEs)e 3 Istst

ltedL dz0! desC O/ | s tsd /| deste§ OF ¢
fjtWsttOy 2,94 0,11 1,88
h s dzr j 0,22 2,78 4,47
L kB dz j 1,46 0,04 1,99
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vOBdZdyo 5
1 2OyJ dzdv Y 8COLOIjdzj?2 OMdd3dzsd stedd 5 MsotsClzy d
ftodL dzOC 859 HdzW Mmj Gzf 2OV dzr fB B G zkz dzd WO C O
Oz ted ¢ Odzi ¢ OW)

N M°m Lim S
Clkdzdy| 32 0,156 0,011 0,050i1 0,281 0,063
mMtsB sdz 32 0,169 0,011 0,0891 0,300 0,061
dzstc ¢ O 32 0,1970,011 0,0691 0,372 0,065

{ Ofyjls ddidsjcwOd desets §sCOLOLj &Y MlsOBdd dz

Cdisf dzj S MO bSO da@Xitdso dz@ o' h jdedj ktetso dv W dzkzCls
OfmMd sz stcdd k2 HB®R] Misdydtetso Odgdz" = Wisteds S kdz dnr:
Offd d3dzd stedd Hdzv dz8OC d 9@ te A O defsts sz dzw
Ckdedyr o, MdEs®? ([ OSCMddBse O, [ &i3j dz' Wdetsoa ©, 20238B) .
HsMistse | mEASEEGOj s Blsdzduydy orBtstetd Odjted S Odzne t
ftesydrms ttOMd3Otedo Oj 3" = o' Bstese (lsOBd 5). | O
ZOtclz j dzedd MlsOBddz' desfylsd tOLoadlsdw E Ydotslsder n €
Yylsts d@isy jls B Is! BGeEMdztsodzj dzs esdBZsL deslsdL Oydj 2
dzd dzd 2 fakbkfisd dd N JjMsSets dOftcOo dzj dedetse s tslsB s
fpj dzj Slsdtelzj d&3r 7 ftedL dzgOSC s, Mdaedy jdedj ds H Qo dzj ded W
d HJMsOBddZdLOYydj2 6 GlsHjd d' &3 Y dL dzj dzdets 9 O
yj &s5ds Mt Mfser & MishssYddj i LojBj2. |
OCdzr ypef yd dedj W jdzilsdujpefdr GHEsg ddshisj 2
Ckdzr dr, fJtjHMIsOodzj dzdzr = o' BBKBSCORBd dqL §todtesH dzr
fsfzdzvyd?2, fsCOLOdzs Mot tsBteOL dJ W dzsW sdzH S 9
Wddztse jdzj sdyj MS se s tetsH Miseo O d B telz fnB O dzC
Gjdtslsdfdyu MEB?2 d BsHIWdSOydtsdadets?2 MtsfylsOo dzw s h ¢
dL &z3j deipfgf . wtojHd dMfmdzj Hseo Odzdz" =7 Mo sC kY detsflsj 2
f sdzd IsteW dzO M edw OdRj ted € Odzm € 52 deste € d , il
f totsd3r h dzj dzdzlz © fsfzdzvyds, H dzw Cslststots 2 L Otej
BOC M 3ZOdzr dzOW Mmlsjf jdz2 toj OdzdL @ggd  dzd j desW sdzH O, d

udimds o0dOyd? (@dL dzOC soHtsdwddejHSdn W dse,
BOC id &3O dz! dz" 2 Etetso j dz Wz Clszdtelzs M j 2 Ofnd &3z Is
sMtse j dedetsMisd dBsckls tsBi Wwihdgw s M S jdaj Isdyj M s2
ftcj HMIsOo dzj dedz' = Istcj 3V Blaglosjatd&r@Silvagilue W ts tc &30 dzd

Aleutiansive; Hj Mis OB d dzd L §istzte & dfegj 2 Miso s h dd5  dzO

Hisdg) Misd yd tdftdof Qeddelt' yjff d tcOL tclzh O h dds o' tcOB SIs Odgdz" |
ftesyj MMy 1 eotdze ydd Efmss2yder j Ctetej dzw yd sdzdz” J

1982). 10ddsjdajj §odddBctyds?2 dL dLbizyjdd & SO
Ckddy', fjHMlsOodwshow HUEOsddks dPsfkdYydy,
sjteedlststedd vojtmMSs?2 tBdkoOfisd. [ OdzdzOw  fyjteqw
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d3d dzd 3O dz! dzts 2 Misy § 4 de ¥ tcd OdzdL Oydd W
9 J dzd yd dzts 2 fsCOL Olsj dzv odzzlstcd f st &z dzw Y
BBd dzd 3O dz! dzr 3 ktetsodej &3 W dzkClskzdthkze h j 2 Of
My shis Og dzvf jeds'd3B" dzj dedz’ &3 § 5§ zdzv ydw isd O
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f sdzd I3steW d L BBO fts ofmj o3 fsCOL Olsj dzv g
tcOL dzstsB G OL W, d dOdetsdz hd?2 tctse j dz

kOCtsor 8 isHMK azj dirs@ s Sedad @ 2. § d dzd BO
MrHMise O fflkzdvyd?2 §egddyiftg cff@d migs i
Odj 6dC OdzMS 52 (desteCd, fojHMmlsOo dws h n
Mo SHAGS ©OLEdyOs hdjmw fmisjfjd' ¥ ¢jdgjls

sf dmMs¢ dzdlsj tcOlskzter

1 ijSilktte uw. ., 200RIs 0O gzt dn M& PP .o tep TSuef d  / /
ltcdqtesHO. i58.5. w. 52

1 jdzv j91918.2s. 1 iMsOBddzdL Jtcze P d2 lBiste ¢ OC
1ddzj sdS0O d BdzOctsmMtsMistsw dzepg vy dzso j CO. [ .

1 jdzv jo r.s., 1(96fyd.C 5q J dij.IRd. ¢ O f zcHs9 dIsts
ststsBh jdzfd | . Jdzdwdzdy dBElSOYd?2 tSttOMSd
1ddzjsdc0O0.733. 2. w. 21

1 jdzv jo [ . S. 1r9;6dBJLtspchzj¢lsq’RCO f dzsHs9 dIlstsml
14 Stslstster § q’Lq’tsdztqu’qur]Qq’J sMmtse § dedzts M is
destets S/ / JdZJISq'58(D v. 4. 1. w. 45

szOHo[d3q’tst'592€D12.‘ Jd mMtsB § dzdetsmis d dmf sdz L s9 O
d3dzcj§tsqqls-®"8iqg{dg,l$tswocc)d3cf 9 tBYyHJjMmlse j dzm§ 51
ldimsdds uvHBEztlsMEBets EZdzdes jttmMdlsilsO. o]t
I q 4i63. . 52

l &zOH d &3] te tRe0C 3¢ . [t .t5 dz Hitcjo' jo dy Mafesdztse d d
martes L . ) /1 l jMmisdzd ¢ uVHBEEIsMS St EkZdedo j t
10¢d 5 yJjdgdzji®9. Ilrqd. 4. w. 78

I 82lsjdzSts 1.1 . 200BOY jludae dzff j | ACRISTSE J)m  Bizls O
GJj e tCtOMSd dtsttéd dzO0 BodsOodddztsS MdH Ol
g .15.1

I sMeH Okfise j dedzr 2 tej j Miste  fj dzjHSsufozts dpddedd = H
dmif sdz L s Odzd ¥ . 2023. u. 2. ¢l StetsHT N de
if.: AQJI1uv ¢cittsmMdd¥ stcdzOcteslsjre. 208 M.

dge¢otejo w. 1., sStstcOBZRD2P . ) [ Sicf sBPB dzg o
Ctsdzj ydetsfiflstg? d Htsd3j Misd ydtetso OdadsevisioOdzj tod €
vision) : GJjdzH jtode | GiMtse jdedetsisd d =~OtOCIsy
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fMls OB d dz' detsfls tcOLodIsdw: B ssHsdsedyj MS 4 tc Iz
LOftso jHdzdStse. [.: Ajdeste { Ctdzseduj M2 fddsdsd
1 OR Otetse 1 . [ ., Y@ tzad " J dsdiffHstddwfpdzey  fMtcj H T dzO

sntcOdzv j 3" = ftedtetsHdz » Isjtetecdlststedwrn. [. Ajdalste 1 Cts
t simid d . 148 M.

Rdz ddzO (.1 ., 189&bdzj ypalzi b MEdj thmdzser tOL 9§ HJ dzdV
stes¢ . [ .: {(shmhjd "sLdLHOl, stdsfh. 94 M.

Rdz ddz®@ v . ., Rdz¢ m OdJ] HAND.Q 7 .5 Oldifflafdiad] w6 jdzslsdf © dzO
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Zhang, T.; Li, H.; Larsen, P.F.; Ba, H.; Shi, H.; Zhang, H.; Liu,Z023 The
Genetic Diversity of Mink eovison visonPopulations in ChinaAnimals.
13, 1497. https:// doi.org/10.3390/ani13091497

COMPARATIVE ANALYSIS OF PHENETIC FEATURES IN THE

PINE MARTEN (MARTES MARTES NATURAL POPULATION),

AMERICAN MINK ( NEOVISON VISON), AND SABLE (MARTES
ZIBELLINA ; COMMERCIAL POPULATIONS)

A.A. Emelyanova, N.E. Nikolaevd, V.A. Maksimova?,
E.A. Vinogradova®
Tver State University, Tver
’SaintPetersburg State University of Veterinary Medicine, SBitersburg

A pheneticanalysis was performed on skull samples (32 specimens per
species) of three mustelid species: the pine maitart¢s martey sable

(Martes zibellind, and American mink Neovison vison The M. martes

sample originated from a natural population in Tvetast, Russia, whil#/.

zibellina and N. vison specimens were derived from captiveed

commercial populations. Comparative evaluation utilized 159 variants of 46
morphological traits. Phenocomplex differences were assessed based on
phenotypic potential eel i zat i on, Zhi votovs&kyos cr
(mutation rate) and h (heterozygosity), and fluctuating asymmetry levels.

The American mink series, comprising three color morphs (standard,
sapphire, and silvdrlue), exhibited the highest polymorphism.dontrast,

the pine marten sample showed the lowest polymorphism. The sable
popul ation (l&®Saddmrkervesikaalyabr eed) di spl
polymorphism across intrapopulation diversity metrics and the highest
phenocomplex similarity to the pine rem. Minimal phenetic similarity

was observed between the sable and American mink series.

Keywords: phenetics, fluctuating asymmetry, mustelitdartes martes

Martes zibellinaNeovison visonpopulations, commercial populations
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rR{Jt ARV} [I V] CcAREYWHRUM PORTULA

r.J. Jwkehjdise, [.1. [ Otlts
[EMCBoaMCd2 §jHOEBEdUjMSd2 comkHOmlse j

I MOk j tOmMfmdislste] df ®Bstel sdsecdujmMSdy d
Hobkf 1CBdsEcdyujmMSdr VYsttd wOmf teimlst Odsj dzd
Lythrum portula.f - OtcOCIsjtcdL s Odz" MsBj ddesMisd G
o Oted Odzls OdzOlssBd yj MS 82 fMtekClkztsr o
ftostcOMmisOdzdw fyj 3w dz.

sdzs yj or j  Higfddidseted:d L d3, s etsW dlIs, OdzOIs ts d&3d v
sdzlstsc j dzj L .

Lythrum portula T ©Hdztsdzj Isdzj | tcOMmlisJ dad J d
I 4 6B j dzdzd Lytheacege o L d&zOydlsj dz' dats 2 MmlsjtfJj
cOMmMf osfistcOdzj dedets] s ff jtoj zo dzOy dzj dzdzr o3
9 (ot j . Il Mstcj yO,  lsMw-L QOAQH jL Owlzsdhn dzth j ©
LOf OHJ] s OdzOHT .

[ Odzdzts § t6OMlisj dzd § 1 to] naldtsiyddis{@ jnls ey jarizd]
sBtcOL 8o Qoah dr Mw ) tcjL zdz IsOIsj O dzls tc ts
ZzOtclzh jdzd?2. vy Ohj oefMmjcets efmlstej yos lsmw d
dMmmdzj H 59 Odzr Lythrenf fodatay d dhlssydzr = ¢ OdzOdzO =
dzzy O, d&O o' kB COr d ¢ sdzjcOMisg waf &zls ts &5

9dJHO ftedodz Cdzd o ded dB3Oded 4y MY j ydoOdzd mlstso
dimimdzj Hise Odzd d , dzj -dzd O tc B E 8 P WzdztEIPEff | B
tcOMmlisj dzd 2 , fsCOL Odzd , Yylsts 1 Isd L Otetsmdzd
o 8HBMIstsydzr d3 BallyO deGed, O dz3 2 (1 5) L dzOy©g Is .5 yls
ftosMistcOIsdz” J ¢ dzts dziglsntpOriulasf L fisGsefigls sW Is j
ZC steg dgwe h dnfmw, dzts dzj tsB s Mifse dzizts fiylg = W
cO@Bils dsckls Wsttddtetso Ols 9 M BO § dzsls

Bsydls o dzgj BOdzts2! Mtfj Fdzd ts kO o RS0 diltey
CElBteOY odzdwjls d&O (teslsw )y dzdetsmls! d3d N
Hteze O kL dzr M § OtOdd Mz etslsd o dz' = dz
Codisd3zdzd € Oy d ¥ ctOdiziIs € OC 2 dzOL j dzdzts,

oBHB] BBO) HtsdL tc @figes @r hipforj HE igEE[R2 ] 25 dzj 6 Ol
Bllsj tedzOC O (), ) stsd3 ydmdzj , ts 9tcj HJ
tcHjtcOdz? dzgsegts Mistedzgy C O dzOBd dzj o7 W o dzj dzl

E JtekhjdStss .
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DIMORPHISM IN POPULATIONS OF LYTHRUM PORTULA

D.O. Grushenkov, M.V. Markov
Moscow State Pedagogical University, Moscow

This study investigates the morphological and anatomical traits of two
ecological forms of the widespread annual plagthrum portula. The
ontogenetic patterns of the plant and variations in its anatomical structure,
influenced by seed germination conditions, are characterized.
Keywords:dimorphism, therophyte, anatomy, ontogenesis, aerenchyma.
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rington Woodward 2 00 3) . vydimdzs d tOL d3f ter
jdawils: mMw OS] fBH oddwdedjdd WHO |
ydesfplsd otsLHEZR O, o zZOcG tstsB jJADY pyj dedzets
fn W\odslyard (Kelly, 1995) . t OMmisd dzdJ HEsSdzy d
' O SH dz, fdys"™ M€t okd imtsj ©OC yd v
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[ B Istsd3 d MM dzLapmerdudafivis (L) INEIBR.
(Aizoaceag T Mmls j dzs h j j Mw dBdzts G sdzj Is dzj § StcOo W (
tcOMmlisj dzd J , In® steoj dre Z@d d BtOL k¥ h jj
[ dMmlss w fn sh3@zx j101 2 6 Odzds  H dzd dz' Mdzj cC O
sMdzso Oded W, o Mjyjdedd Ibtejbkzetsdz dz" j, M
Mdzj eSO MdL o OIsr j, dCkOizfeico O] gzts 30 a BOF
d BBCte " j df swigugj-lszsdpsts o tsedzlzlsr j .- Ao jls
150 d@BB © HJdOMBIbtej, o Isdifj cisdzlsef ,n o
(Leistner 2000),z C. \vadrudescens csL 89" j ddzd ¢ Eztef
(Parker 2025. ) dMlsiMmise j dzgdztsdz Ot Odzj , 9 By
ftedBtcj ) dazlsted) dzdlzd » MC zsdzOr sIs 1 OBOSC 9
sOfMmMEis?2 ftsoddydd d ) OfOHMs?2 sOfMmcts
sOfMEs2 Httseoddzydd. Yy Offlsts o Mmilstcj yoO,  Ismv
ZyoOmlsC OF.

] [otesy Iz, dz0 1 dqej dzgd 2 MmS d2 i ts dzk
JqdzlstcsHizYydtotso Odz HdaV' LOSCtEc azfoged tzr A s51gO:
1892 GBHO odH &OYUOd hdslts ©OMY ttismlists
MdzOyoOdzO® Jjeéts HOYJ MudlsOdzd o Misd d3 tOf
edulis h JtetsC ts tcOMYf tesmis tc ©dzd dzipw o5 ofmj A
Mted HdL j dBdets 3 te MiGQbdpndt alzPERE)Is s d3 (

10 OBRBjtedsOdMEd?2 SCtdsddzj dzZb oegHd, s
CBGEHO jets LOsjLd&d o S Odzd W steded H dzw
NddzjL desHBtesy dzr n f-ElsjcXxHise Bshwlyd7 00¢
LOMOY jdo&r COtof sBtetslskzmtsds. 1 Isjyjdedd daj
hdtesCts ftesHo e Odzd COC HjSCBtOIsdo detsj o
sdes HB Mdr st HsMiskzy dts o Gzjefutislststcr -

-90 -

d
q
G
G
Iz
dz

7]

J

¢

Yo

du@B

zo y
dz &3 kMM
Bl J €



1 i flsuedjSts ff Ssthdztm Otefnls o | dzdatswe jste"davtd

@jcSts LOMfohstody s sfy dj dv kg, Stesddtodd J
Csdrr scklk o' tOfsd H& 50 & o HJOM®jIswj,
f o0 s ©OMisq, HOYJ Jjhmdd sdd JLodkdtte Odr
6 Ofls [Cafiistc OfY tesMisteOdzy jsMW L O ftojHjd dzOdHbI O s
d obkstecOjlsmv o fwdetwjydsj CkmsOtddCtor j

ftedBtcjydzg j Elyfmr, o ftddkstemMSd)y yYyoOf OttOdzd, HEB
zjcCts QPucldMyo f smdzy dZOwkh jddw yj dzshisdsisd § sy
By des EZodHjls! oHBdZ Httse, dO LtesfiOn d o €kt

%O EyOmlsCon  thCtrls' & §jMSsdk d dagj HOodets o' 3.
[dz dzj f jtej desdls dstesL s d dzgj oMmlstcj yoOJjlsmw HOM
or lislsetsdzj 4 150 3. Aojljdedj fHtesdmratsHdls §sylsd
M WjotOdzw o HSydets?2 sOdzdWtstcdedd d ftetsHtsdzy OW HTS
s Odzd W s alzmhefal.(2023).

) 2O Mmils sw h Cj edulistdjuddls O3 Hs dgef{dsdzO d B s dzj |
st Ofdegd dBo OL d todeflef tHo f tod B to j YHde'd&lz i d s | 3O R
Mzelstesy dud M sets &dadEfiPysrediliso o MQ wizMis o |
LODoOLYydS O sy dets tsBl whdedls® dzj MCtsdzr CdaBd S dzs .
By nOdzed L BOBY: ©WOMIsjdedi HJ Bsdmistedtickzjls or MsCkzs
tesMisO d or MBS d?2 ke jd WhlsssisfdfidougdgSisl®  dzOMmlis
J &i3kz ZOddzzyh dd3 GeBttOL S ddzsjctedteso Ols+ fmw ) tc

SCtekyOsh j2 MejH'. Cltls odH &jeSts d Br Mkt
SB©OLEZY f§dskd j KO, C(shkttrj LOcdkkzhOsls OBl
odHT, Gisejdds o {tdsiC)eddisfico®jifiplststs dlsOdad™ A .

MsHjtey Odedjy Mtsdzj?2 o Yoysej d ftojfwismlsokjls { tot
Hiczeddz o dH OC. b tsdzd , or Hjdzw j a3 § da, f sHOo dzw &
tcOMmlisj dzd 2 . t OfisJ dad J tcOL dzOG O] Ismw d3d H dzj dzdzts, ts
dzf MCtsdz? €5 dzjls. 1 OSBBfdzjdedy BtecOddud MSdr oJhjif
disydls ftedoifmisd ¢ olststey jdzed® HEkzedr dzj &3d Misdzr -
sB ' Yydets dzi Btsc kG eddi@EL jo Mlsicpldidzd L Jtekzj s § j iy Ode
e dg,  uls  ddvils  jmkjmlejddy 2 fwsyjmh  dF
fitejddjjdedw. COLdisk et nthGDp ) jlisclazts L

Hdzvds§ fi)ls date® Wiz b j f)ls o fzqpuigass ue J dadguzsd d v o
G4 ndBIdfug )G AfoM" , d LodgjLdzjeda™ t61 §sye’" . 1 dH odzjMmj
MfdmSd ddzoOLdtsdzdzg" = odHBe AteOdzydd, I stelskzc Odzd
#Z2¢ (sOdzdWstedzdw ), ¢oMmistdadzefd 2P 2\5Batsdx OF) dzOdzh d d
o FEtcOdzmW stedzj o HtocdotsHdIsMw HdzWw ¢tec j dzlsd dz ( Del
dzOB dz¥ HOdzd d(dzo OL  B.dzduliss TG &z yJe#20 tsMistetseo j stedl
(4tdydw) .

{ s@arpobrotuse ¢ d&z¢¥ yOJjls © MmMiBw Ctsi3fdzi M oasdHtse, ¢t
tcdHdLEEIl, d drn btaklkd® thNddydlsetHtald , 5120 2 :
GSHOteW cdeted HdL OG d ddulis difdd@a Bdtdsj disd® j2ls
JIsdydi mMétsj] ©OLdstsBOLd] d dtse'j fHtdL do¢d,
rhOQsls jcets OHOfIsdo desfyls . J ¢ toG j dzls d dzd 9 dH
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| Jdzs G OH s O),). 20@RAEd L dtetse Odzd fdzj Hize h d§
BgCtesBIsteW sdzsedyud MSdd ftedL dz0Sd: ydmdzs L Od3r € O
dzd ¢z@ ts HdiE2!  lisfipld ! )y @dzd dzO 1 C 9 Olsstd), Odz! dets?2 tsfd (
sted3sO EMmis: dy (D) MsEisOy dzd Si5dgse s EMmis' dyoO (
dimdzs EMmls! dy dzO@ jHdddykz § dztsh OHd, tBh OW IstcOdsf
Mtej Hdgw W ff dztsh OH! BHdsets EMls! dy0O, Ekdidesy j dzdzOW
toj dzgd v BISEsMCilsd Offd &3 ftodL ZOS s dqLEyjd ¢0O0C |
IsO¢ d Hdzw OHOC Md Odz' dzts 2 Miststesdzsd - dzd Mils O, 0 L
Msslsdsh jddj. uvO0Sdd cBEOLBA, bkl duyd 2 Off Ot
nOteOCIsjtcdLsoa Oz s 21 Stdzdyd Mise j dzdets iz ff ted L da
[ s seduiMeéd) fodL dzoSd dLdjwewdd n §sdBEt
BgCtesMEsf O Kapoen&Ee YBXjd ftetsBr Hdzw  tsfitej HJ
tcOL di3j totsoi 4@5N0s’ B Hdzs 8 f dztsh OHY Efls! dy o ydmdzw dz
WstedSlzdzy f dztsh Opeg { tziztf f N OF MBjHHjdzY Y  H dzd dzO
ftotsH sdz! dats 2 sid Michledagf§goO, 1 CB Olststed Odz! dz 2 Hd Od3j
s dyo. vyvdimdas Ekfis! dy (n) f§ouHmudlsr o 0dd dzj &
CtosMS s O § tod 0.BdsORG Mlsdedid MEFQ OdzOdzdL ftotso j HJ
fsdz L s Odzed J I BBA JTe s e OB t OL dzd ydw dZgi @y HEZ BLO
SOdz0o dzd o Odzd M f-KBksmer EYMsSO0OTOkRyY
tdLkzd O d uwsdigj w | 62d gel@isdzpipls + w
dissdBOduiMSd): EMsOdQOnEOdy ddbes Ofisfa0 d
so ' A MiststcsdzO R dzd s O. vfils! dyo Ctolzy j dz
e dzr d3d LOd3r €O h dd3d Cdzj IsS O3 d dzj ¢ tsdz' €t
Hj todsd . vfls! dydz 2 Of f OtcOls f OcOydlsdetsc ts |
rCOshdaR CdzjlstsS kMl dy Mfteseosy HOjsMw ©H s
tc OfiffOs O h j A MW § OtcOdzdzj dz' dzts 2L OdZ" S O h j 2 CdzjIsCd (
[ Odzdz" J fts dseWsilstedy MSddd ftedL dzOS O3 f to
sOBdzdyj. v efMmMirn BOL Yytse HAzddO, HJOMWBI It d ydf
dzj t©OL dzdyOslsimw &ixHE OHOCMJOdz dgs?2 d BEC s’ &
Ated3O EfMmis! dePLiysomjflcseisde®9 OOV d( lz2MmB i yo, 7
2O OHOSCMdOdz dzs?2 Misstetsdzy dzdMmisO dzj dsdetse d3 B tsdzj
BsCtsorn. 1t ttOLBjteOds d ydmdzj dedesisd Lkfls! dy dzj
OL dZzdyd?2 BixHEZz bteji¥ (efizg¥ydqvfdgn («0W%W 060,
dbdey g dzg ), bsdyO EBEOGCOMEBj dzd?2 dL Ibikztejysctts?2 fsifizd
cOLO Ctkfdii (32,2 ~16,8 BB O BSEBots?2 Mistte
OHOSC M Odz! dzts? Miststetsdzj ), dets B MzsOggdse Ho O OL
sBtecOL sd3, tBh OW { dztsh OH Emls: dy o fJtedmMuilsy dzO
I ofgg BOL ytso MlsOIsdmisdud M¢d daj tOL dzd yoO4JlIlsmw, d
f dzsh OHd bOdnf deOydd §cOoL3stthyj MSd sSHd@OSSo 5 da
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COMPARATIVE CHARACTERISTICS OF STOMATAL
APPARATUS OF CARPOBROTUSEDULIS (AIZOACEAE)
ACROSS INVASIVE POPULATIONS OF ITS SECONDARY RANGE

L.V. Ozerova,Yu.K. Vinogradova
N.V. TsitsinMain BotanicalGardenof the Russian Academy of Sciences
Moscow

Stomatal apparatus parameters are strongly influenced by environmental
factors. Our study hypothesizes that morphometric traits of stomata shift
during the establishment of a secondary range in alien species, reflecting
adaptive responses to novel envir@mal conditions. The focus of this
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research isCarpobrotus edulis(L.) N.E.Br., a perennial succulent herb
native to the Cape Province (South Africa) and now a highly invasive
species in coastal dune ecosystems of subtropical regions globally. This
study aims to compare stomatal apparatus characteristitseafulisacoss
invasive populations within its secondary range. Leaf samples were collected
from four invasive populations: two in Egypt, one in California (USA), and
one in Turkey. Stomatal features were analyzed using lacquer replicas from
fresh leaves, with morgimetric measurements conducted via a Keyence
VHX-1000E digital microscope. Stomatal size was assessed in samples of
40i 50 stomata per population, and mean stomatal area was calculated using
the ellipse area formula. All examine@€. edulis leaves exhibited
amphistomatic distribution and paracytic stomatal type. Morphometric
parameters showed low variability: stomata were oblong, and the relative
transpiration area index remained consistently low4¥¢3). Population
specific strategies were observed: Egyptaard Californian samples had
smaller stomata with higher density, whereas the Turkish sample displayed
stomata twice as large but half as dense.

Keywords Carpobrotus edulis, stomata,invasion, adaptation, secondary
range
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EFFECT OF LIGHT SPEC TRAL COMPOSITION ON
MORPHOMETRIC PARAMET ERS OFSALVIA NEMOROSA
UNDER IN VITRO CONDITIONS

V.A. Chernykh, L.A. Tokhtar, V.K. Tokhtar
Belgorod State National Research Univerdgglgorod

This study aims to identify optimal light regimes for regulating the growth
and development ofSalvia nemorosa(woodland sage) undein vitro
conditions. To evaluate the influence of varying light spectra on
morphometric parameters, five lighting treatments with distinct ratios of red,
blue, and green light were tested. Comparisons of microplant height, shoot
numker, and leaf count revealed the most effective spectral composition for
S. nemorosaultivation.

Keywords: Salvia nemorosa, light spectra, in vitro cultivation, light
optimization, essential oilseed crops
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1l J &z BtetsH, Iz dzmailltdkai@bsuedu.8i5

yJjtede nl dedvwpdzedy Mo j O twOL dzdydzsets MY j CstcOdz! dztsets MsmisOe O
fsCOLOIsjdd hOodWjw HEBWOS dZBc®. o Ylgigdzs8dwd . ¢. stsRlsOtc!
l.s. ulskhIsjMmisdz. vejJuv. wjit. 1 Jdzs®WI0s d { Csdsecdw. 2025.

[ Ol O qsmszq@;m@wo&qq fd&Hg. 61. 25
OO fHYdMmOdedw ¢Csfdmd o 4 yols: : 2
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U [ 8.006:502.75 (571.620)
DOI: 10.26456/thio402

11 dr frevfromIrr iR R #JuUufC1 R
Arv VY JYuf cARR trrs{d1d IR tovU[
GLYCYRRHIZAPALLIDIFLORA (FABACEAE)
16 vrttRUJtRR Mmos ot [l'es 1 St OC

v. Y sltster € d dzO
MOBOsSoaMEd2 AJHJtOD dz@ 2 dmMmdzj Hiso Olsj dz
RdzMisdlskls otsHdzr » d {SCdseduyd mMédna ftotsB

I fOls! j ftedosuwlsMw Mo jHjdd" & desotsds d
cOMls jiddgw dzsH C d B dzj H digoyrenigds Salkicifis®)  (dzO
kjttedlsstedd MOBOtBoMSEBSEE S©OY, (oGt
it OtjOdzj o tjedBdzgi, O ISOCYJ HOdzd § 5
o dHO. J & flsj G tcmdied nE®© iz fls 0o dzj dzO
nTOLOCsjtedmlsdSO Wdlktsyj dsL O. JtedotHwWIsmw
9 yYyjdsfsfedvyydd MtsdztsH¢d Bdzj HdzYyo j ISC 59
odHO Phis. fapslsdasmls d st j 2 tcOL dz' n 9
Bl sk stedui MSdi §O0LO®R ste' BYBO] 2 OH dzv
KOSy ] Idf yjdsisfzdvydd ©jHCsEs ©OMs
ltedo jHjd BEpalideRE®ddse | MosHwlshw ¢ ¢
1 Istsgts tcj HESE S odHO ) stcOMmdzlz ® Cdzd Gt
dzj sBRtsHdBsMisd StdOddL Oydd § OdwIsddS o

4 Ot OfCiay MssdEC s Mydlsojismy ¢ dazomhdud MSdd
MsdkzcsHCd BdzjHdsye jlsitsots?2, fjttodydesets B
sdfsd HEY dOkydkscs sfdmOddY {lsscs odHO
foSMmddisedyd d3 d ¢ wdagtelsdfssy zlysEEY dedftsets
o Jac®Mmlis j dzad v .

s dzs Y 9" g X ffdztdzg @edzts fyls ! steOMdzOY Cdzedc O mC
e HECd?2 odH ®OMISjddw, WdltyddasL, yYJ detsff ts

I'rwedzj ded § , dL kzyg ded § d f©0O0Slsdud M
dfimyjL O h dn tcOMmlisj dzd 2 ftiocdtoctsH dgs?2 n W dzister
tcjcddatse wWodzw jlsW 90O dz" d&3 Lo jdesdz © Cfs
cOMisdlsj dz2 desets Bt O. 4 yYyJjdzzs MmMbhtcOdzj ¢
f tod totsH dzts 2 Wdztster ) fJjtcolks sy tej H' ,
dgmyJ L dese jdzgdWw MdzOcOs hdrn Whstcz oadHBo dz

* 1 OBBlO or fddj &zO o ©OBSOR wjOdkdLOydd ¢
bj B5Oduj NSk § Odkz rRdEhsdlszsO ostHdr R d ! §6dt
%] ¢ dfls el@m)2H00068: ) | kjkO crddOBdCO fdisHd -
TLW2Mlse jdzdr & MdMisjds o kfdse dwW R 2985k ded ¥ ) o
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dzd st dMuydLr dtse jdzdy o MmMddzkz JMmisiMmlse jdzdzr = fted"
Yd dztso j yd MES2 HiWIsjdz desfplsd. 1 yd dzwfn  deste 3O dz! dzt
ftcdtetsH dz' n Csdif dzj € Mtse stcj BEZJ Ismw M tcOdzd Is
tcOMmlisj dzd 2 , sBjMfjyde O h da zOC s dzj dzd J§ fJtoe dyd
ftcsHEzEMOEGS jody, sOykttOG, 1981) .

Il ftsMmdzj Hdzd § o tej d3v, Emddzd e O h j i Mw Odzlstesy ts@
ftodtetsH dzlz ® fmMtcj H Iz, ) ssd3 yd fmdzi Mstesdlsj dz' Mise
AL W2 Milse j dzdzr R S cpiisbdz) dzzc Btodzs OB SIS, dzd dzd 2
L dzjg Slstetstf j o O OL EiffjtitlsgsH s ) Odg@J dstindrj jo Wil 5 sists
fjcolzs syjtej H! dzO mMsmissWw dzd J Bdtsdzsedyd M¢ ts
tcOMisdlsj dz' desets ftsCteso O. ltesdmMatsudls MmEh jMmilse jd
cOMisdlsj dzt desets fsCteso O, Yl ftedeotsHdls ¢ Btsdz h(d
tcOL tolzh j dzd J A& 1 Cslssf s9, Zd3sd dz@ " O Ismw tcOL detsts B
dL dyjjdsmw dhi odHtseat?2 MtsMisOes o Wdlktyj desL O, Md
YyJ s sfzdzvyd2 twjHSdr d dmyjLoOoshdn odHtse tOMmls
Msseh jMlso OR, of dzsls! HB dr (tdzdses dhyjL dtse j d
EstcOO tjHSdr odHBe tOMlsjdd?2 wodzw jlsmpw yOMmls
mMdzddzdjv B JtStcOL detstsBtecOL dWw BdtsmWW j tor (1idyeilsOyj o,
Lsd d3, dL zyud ded § Memlssw dad v yd desf s zdzv yq? )
stec Odzd L o3 dedzr » d s zdzw ydtsdeder 7 §f OtcOd3j stetsa () O
1 Okesdzr dzetso ©, 1994) Mmyudlsojdz OCIskzOd dr 8 d Mo 5

)| H O dzdzts d3 mMsse M j dzd d ftcdotsSHWIsfw fMe j HJ dad
B MstsdzOR sy Hjdadd toj HMisaiassHE dH G dzig O filgks dzeg W6 C ts0 52
(Glycyrrhiza pallidifiora Maxim. ) &ZzO Ijttticdlstsicdd mOBOttsaME Gt
Cbtstesy tw©WOMhdtew jls ftojHMisOoadzjdzdd B jeEts Otej O
HOdzdz' J sdztisig ) destf sf zdzv ydd {Istsets oadHO.

] dz3j Mis j i tc 5@ L pal@ifidsad dzPzts ) | dz0 ff tetsB dzOW
f dztsh OH ! cOL Bjtesdg 10R810 o, ZO0 Colbttets?2 o' ffs
tcOMisdlsj dz' dzesc ts Msseh j Mise O. 1 mwodzj dzd § W dztste d
mMsmMkzudMmilsr A tcOMmlisj dad 2 COYHBsECHEs d o tek )O, sftcj HJ d
fsCter Isqw odHTSo ) mMestseh jMise 9" ff 5dzdgw dzd ! ]
B lssHJCOdZ (1 sdzj oOWE, 1960) .

[delstsg jdgj sdyj MSdy MmMswdedwy twjHECtSE o9dHO 8
B IssHdyUd MEdds feddydf Ods d TBHABHOA o tcOB SISO
({ OBtslsdzgseo, 1950) d ¢J).¢. vtcOdtsoa® (ULtcOdeso, 197!

[ dzw syjde¢d momistswddw yjdesfsfkzdzv ydd MmdztsH ¢
O dMmf sdz L tso Odz 3 Is ts HY dfstedgd® d2d L {of) telfiek jrls tafts of s 2z dz
9dHO, Cistkicl HE Ismw tow H dmimdzj Hise Ols j dzj 2 (& d&3q to

r i zdmtse © d Hte. |, 1989; 1 Okzetsdz dztso O, 1994; ¢ Ml
200 9 ; g4 OdzH Odzts o , 2010) . ] COyJ Mmlse j stec Odzd L d&3j d
9T BtcOdzr : o' MO ftsBJ O, yYydmdts ddmis! jo, MmMtej H dz

COYHB2 tmMseBd, ydqmdos mMsyejlsd?2. I COyjmbsey ¢t
ud mdzj dzdetsfyls!  tsMtse j2 o yjdesf Y fzdaf e, + Csdzsedy
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sftsB j2 tjHC T iy ls @s ifED 1sfise j 2 tOL dz
ctekdfqf (hils. ).

sdf yd desy =3 palhidifig@ dsy toj H dzv dzd M s
CazOmMmd¥ d<S Oydd ]t Ctedlsjteds OB MisC
SdzlstsG@ jdzaj sdujMSdn cwkzff ©WOMIsjddw (r k¢
1%99) M Eyjbosdz otLtcOmMisde » Mmlssw dzd 2 ¢
I sted Mo @O, [ OLOCOjo, 2015) .

I COudMmbej Mmudlbdats?2 JHddedyr §teddeq
{ Mts&.gallidiflorac j dzj tOIsdo dzsets f jicdsSHO Oolststs
Sdzlstsc j dad sdud MEdd Msgly svddedhyls Otedsty dztseHitsdzd, |
QMJEQBJ MsmMissWddi), O Oy

OL

d

]

sdzlstse j dzj Is

[ d&zv  tsyJ dz€ Y dLdgj degdetsflsd odHO (xdL
Cohtstots fsCOLro0Ojls Mmlsjtjde tcOL 9 dIsts
Wdlstsyd detsL § , M sdz' L s9 OldlzOg+ - BZ3B ez 2@ WY 't ¢
1 tc Oz dzO dz€ j q’ O d20t®, Htoj Hdy j ddzOw |
(¢dztrddz d HEG., 1925) d 1.1. k228 Oyzoer

1 OLoOdzedWw o9 dHBo tc0OMEg ldter@ariotfalBldrd j H | dz'
Namelndex (IPNI. URL: http://www.ipni.org).

Glycyrrhiza pallidifiora Maxim. tSdfsH € O B dzj HdesYyo J Is§
MsCtcOh O h d2 Mw ) yd fmozj dedgtifislisd dzte Y H G td2Bd
Otej OzO, 9 G dz¢ yd dz o S tcOmazlz® Cdzdez mO
[ dzddz, 2019) .

B dzZsEHC O Bdzj HIdEE Y Gels§ Salfds G sdzj Isdzj J s
tcOMmis § dzd 4§ m Istsdzfpls ¥ d&3q H dzd dzdz" d3d C stod
My di3d 2 Miseo O Fabases.o " B Is { B j dz! HsMIsdGEeOJjIs HE
9odlsadmlsr 2. ] dMmls+ w mdztsy dzr § dzi f Otcdaets f
CotetslsS d4 . 1 ted ozd misdzd @z J Is Gztc | dzts o if O dizts ts
wilsjsjd o sgmsr v B dz¢ ddi3d Istsyd wdz' i3
mMeyejbsdw Hts 4 M3 Hdzddzts? BtLOL ¥ Isyw  dz
Bsls’ dz' C s ¥ dtsdxjidy theadzts? . 1l BT His 17 d3¢
MOy dzr Istsdddi3d o Hdzddad & " J§ ORd
Codzse €. TA® jds j detfigdrtg izl § dz2  ( mOteC j o dy,
1981; 1 0Qodzsoa©®, 1989) .

] t sihMhd2 M¢ 52 AJHJjBOYdd ofMmMiste] YO  Is
Il sMmilsts¢ j : 9 ltdd@stemMEsdy ( L. modz¢ ©) d
tedzi 8 St MisdesMmilsw s M. 4 O0OtcOf dzr ME 5 ,
[ Oo¢MmMddiiseduj d&. ;9 MBEA® [ OB kGO, Il wism¢ &
¢ d dzH d dzm € 5§ ; -ddufipiz? Y MLHJR dte m@BcQ tc SveCpSAfteRts otdn !
l dzj t@phdgteds 2 -lsfglgwydets? s dlsO2 ( ¢ dzls sc
2019) . ] G . MmOB Otctse ME j dL o J Mlisdz Is tc
Bdzj Hdzgts Yo jIsE b s@tsHb [ . ¢. ¢dzlstsdesots? 5B ¢
L Otets B.dgdllidiflora dzO 3 J dzj L degSH Stetsy desd3 ff sdztsis ¢
QolstsotsCLOEZO 6. MmOBOttsea ME O; 9 1998 ¢t
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foslswy j dedgsils! ¥ ©SCtsds 300 & oHsd HEGsSEd,
fsflsOo dzv &zO . sl OMlsh ed ¥ 0 MgdzsH S d L H M HEMsdEOdd

3, sB d dz' dzts yo J dzd d f dztsH sdatsfiyd dzd . vtejIsi w |
Bdzj Hdzgsye jIsCsoes?2 o ¢G. MmOBOtesoME ] MHJ ZOdZO ¢ . U
2000 GBSHO o LOBEMGte] st tSotdOc] djHOdjSt s
otej BBW Gtotsy do Odedj MY  IsOAdgy" yJ des 20 HtsBjcectso Msdzs
f &zsHE|REssdBso @, 2000) .

HtsdzZcHC O BdzjHdsYye jIsC 5o OV tsBdlkOjIls dzO® ¢ dzd dzd iy

fsHdtsydw Ctoklsr 7 ME dztdztso , ]
GOdzj yded ¢ O, dzOmr §wa NddziL
dMsji Mo pedase ®MIFOdzd™Y 5 tSBEY
L Otetsydzd . HsdzcHC O rfBtetshts fijtjLdBser 8 O ls d B
(pdzlstsdztse O, 2000; ¢ dzlstsdets o O, Iz dzd dg, 2019) . t
M A3y 2O d Qtstsdz;ac{hOd@[ (zdzslsce Okt t6, [ jdz dzd C 50 ¢

s BjttjeOd3 tj & d t
dzr n HStES G . t OfmfM,
ddzOdz HistesE, o Htsdz!

Codvjlsmw dwﬂcli’di%ddsﬁtm@dmlsdwﬁé B3 1Y d dzj .
sts te dzq mswngq qmqst Ejlsmw Hdv dzj uj dedv § et
LOBGdzj 0 Odzd2, VWodwjlmvw feslsdosodiekmd && d

ftoj f OcOls 5 d3, dimf sdz! L 2z Ismw i ted dzj S slstster n (
LOBBdzj 9 Odzd ¥ =, s. ¢ . MsH P ((stoipdestEsH B d2l
1987; zdkslecOkit, [ jd dditses®, 1990).

l 2022 ¢BHLE, 9 nBHJ ftwtsojHjddw ftsdzjor a f
tcOMisdlsj dz' dese s s £ iplsde®OMisw 7§ sSHpORd jter dzd?2 1 4 te@
sB dzZOtclzy § dzs  dztso t5§ d3d MIstsdzO R s HIj Ged J tcjHEBSGE 8cC
pallidiflora, C slotdm@yd sl EzOdglsdzts tsIs dL o j Misdesets tcOdz]
40O dz' MEBets) Joddsj tedets dzO 230 S5 (tedm. 1).

Glycyrrhiza pallidifiora Maxim. 5B dzOtclzy j dzO dzOd3d o | OdzO2 MC B d
Bzddydf Odz? desdz t©0O2Bdz] MmOBOtsaMEtsets CtOW, o
Htsdzd dz" to. b Bz te, oBdzdL Gl &A). tc § G- dedfsHzd dzj 86 j dz,
MtejHdagj 3 Isj yjdedd dz0 wBtyddzj-L e@ELtsaggecty MisMisOo j
Mot jIG¥B @02 2, stcs Csoa @ [ . )., [ slstster CddzO0 v .
Loow. 1] dedeSdd? @) e .

J tcOMisdlsj dz desdz f ts5IC ZBS $ o Sie@L digis b jbitgls 0 O
Hicj © 4 fpdzr 2 v tc 17 ) glsmMEsmisszj Is. skmisOtwdzd C s 2
ftcd HMNIsOo dzj dz Rublzsslgehalinedsiv@.dgzewalskii(Prokh)

L.T.Lu d Sorbaria sorbifolia var. glandulifolia J.H.Song et S.P.Hong
Cslsster | fts dzshOHd tcOMmY t6ijte@igd i dedests iz f O dzd
RZOrR sHd&Zg s 93 Mshistsw dzd d .
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Kapta-cxema MecT npouspactanHms

Glycyrrhila pallidiflora Maxim
B XabapoBckom kpae

tdfm. 1mrpp@Bs@) Mis {Clytydhizapalligito@ddedm. o
MOB Otetse ME Bz &) : BPMIssse dls OdddPy £ da Iso j fiyls d
Zso sects d3j MistsdzgOR sy H j dad W

0 100 200 300 400
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{df. 2. uBEBHCO Bdj HBYS j IsC U0 O sZOO gsdzts
LdZzOCsotsets MstsBh j Mlse O

[Bhjj fsjCldodssj St isdj SkfksOts
<I0%. viwO®&mMEO®tcddySsorr 2 wigkzfl " ctshts of
L zOC s 2, sBh jid fwiclOB o dzd jj toth 59 to rifldstH,
f toj H fisC patijfidea Mt tots j ¢ lsegf offdis S tor s 5o BB WIS 3
fsHiI Wtokzfmj fn ts fgdn) datsldEOYY] dzO0d30 Iy O stc Oo ts
Hsd®Rd dzed telzs h d J f L Rpaypfajense LO @pa)z Arielisia
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integrifolia f. sublata G.Y.Zhang (15%), Agrimonia striata var.

campanulata Fernald (10%), Elytrigia repens subspcaesia (J.Presl| et

C.Pres) Tzvelev(10%).l Is tc j Istf § i3 VW tslizdgii yAgdastisscabra

Willd. (15%), Potentilla norvegicasubsp hirsuta (Michx.) Hyl. (<10 %),

Equisetum arvenssubspdiffusum(D.Don) Frasedenk. €10 %), Achillea

asiatica var. marginata Kupr. (<10 %), Geranium sibiricum var.

multiflorum Z.H.Lu (<10 %) d H ey j Is9 j i I8™H 2 WtddzjfiH MIs O 9 dzj dz

Trifolium repenssubsp occidentalg§Coombe) V. Lainz<€10 %) d Plantago

major var. jehohlensis (Koidz.) SX.Li (<10 %). v tc Q9o W dzts 2 W islz

fodzddd®zOdzlsdz” 2, M SBhddy ftesj SIsdoadezr &3 ftsCter Isdd o3
) dL 2y0Oj d3ts d3 GW phlkdiflogg) alAs L p toj d3W  f tetse j H § dzd W

fsdzj o nslde@BsjlsdzO® Oolsstetsdyz o § jtcotsdz Y HI Wigkfj o

st 2: 10 tihtsH jo My J &€ aIBdddfRzd &z’ dz' -

(tedm.qft&dd ®h jd3 ftesj SIsdodesdy f sCter sdd 10 %.

\

2N . et
diforg Mt d

tdfm. 3, 4. 1 § Glyc@ikadgadi

CCdzse dyj MSOWe dff s IsfiglakifigdsO ol nj Ests @IS Is | to

O esMisteOdzj dad W | fct® f) - wHiPs o 5] . 1T sl ©
GjdzjtcOldodzr n ftsBjcGtsd feshlsi@o dv7j7s. Otsisfydg, 0 Ofjte j H dzw
o' MBK@4. 2 Mmd3. wtejHdzjd Mlsdesh jdzdy HAzdder d N
GjdzjtcObdodzr n ftBjcEtses MtsmsOoadw jls 16. 0R8. 44 fy
Meye jlsd?2 s ll mMescO70ljBgtOIsdodsr » B jetsa MisMmisC
30.0 fqds Hts 98. 0 Tifid,. 8 tdnjdp. dzvavte joHrdbjtsils O tstsls dztsh j dzd
Haizddzr d hdteddyr ddfls! jo bk o K5 .sOGotzr & f B j CL
f) 3.
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Cam, B e weepdlidifor dzr |

L d3 dzj dzdz" | Istce O dzts H € B dzj H dzts Y ¢
stcd3d tctso Odadz | , ftoetsH' toW o dzj dadz" | , C
Is
L

1SB d

rd Yl j tctisHsdy lzdg mdz® dzjo [Ost).
dzj H 59 OdzdzOW yJ destf sf zdzv ydw s dz
dzsH OW  dgstedzOdz! dzOv ( BOSCMd Bz ftedntsHJ
dzj § ts dzdets Yy dzj dzdzOVv ( 5ls i lisipld HAf jlste dasfptos) d,  friniy
MOBSY SHHJ Y Oded® Mmjd3j dedzr &3 d o jcjIsOlsd o

r dL dzj dzdfds frpallidiflora (3 d L dzj dzdzts j mMtsMmis s W dac
ClssttOY BlsteOyOjls Misjtfjdd ©WOLodIssMmisd
syjdzdoOjlkkMmw COC AttEh OW, oL dshdH Y s
HOdzdzse s ©dHO t©OL di3j teso tcOMmisd dzd W  dzO -~
9ic6JjloOydd, Ij, Sobtster j yojlkls, ofMm¢ tsc,

ltesdL tcOMIsOdzed] MsdzsHECd Bdzj HdzBYyo J Is€
o dHJ R, Movw L Odegs M L Odes gz i M dz ¢ o k& t&
Bjtoj &3Rtc@, ¢ tsls s t3. Pallidiflapeitftcdfy ldzdn™ f € d HBtetsC
4d @34 20 g B dzO G s tdf fevsldeds fifidzd Iz fiffdzts ) g W Ro to
SBtOL 859 Odzd Y destf st zdzv yde .

1ts dzdlsj teOlskztcdz” d3 H Odez rdiz dhdizEBl s onts.2 (|
yd mdzj dedets pls! MtsdzsH € d yj dz agdc IOV Y: 99
sCtoj MisdesMlsw 7 eOMa @O BgzisM¥ s jsC sdzs 300
SlsHjdz' dgr § Clktlsdds 9 H ts dz! HstesG ( ; gL o
ftsHi jLHd A Nddzj L desHstetsy dz' n fzlswn ¢
LOoatsHE © mOBOttseo MC j, Cslstster j Iste j ¢ lHdzw to
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toj i3sdzlsy Y zIsj 2.

{ Misj Mise j dzdzr d3qd ZdBZdlsdoh ez d BFISZEDC § 516 O3
Bdzj Hdztsyo j IsC tsdf sz g azdéjlsf:H O dzO ftejHjdzi Moatsj ¢t
ftoj HMISOo dzj dedelse s o SO d HddzMmlIse j dedets?2 j MiIsj Mise
sOCYj wOLwkh jdd] BJjttj o PtafngOnfpsotejdL Zdz' IsOIs j
dzO 9o tSH dzj dzd 2 . l jLkdk O] COLOMltesW duyj MEtsets d
2013 ¢. Btd how yoOfmlks! ofkzdvydd Br 2O kdzd ylstsy
zOB dz6 HOdzd M+ BOMMEBSer j ofMmMatsHT d&O ftedBtc y des?2 ts
BJjtej GO b i3z tc O, L OMJ dzj dzdzts 6 52 , T tslaizts Hirf. ts5 2 B dzj H dzt
4 O0OtcOf 2dz? MC s dimf sdz? L 24 Isfyw H dzw slsmr f¢d HBtBG
MistectsdIsj dz Mlsets X ddzr n , wisslts a3ts]j IsB Of tc tolg HYlsAJO ¢
Zded ylstsy j dzde JHJdzMIse j dzdets?2 Ctelzf dzts?2 Y sfzdzvydd Mm
Ctstedzj o dh o dzj COtMmlse jdgdg" = yYyjdzwvre d tjStej Oydd
fMdzd 3 O s ydmdzj dedets s fsfkzdvyd?2 (¢ddstsdatsa O, 1 Ik dz

I Mmewrd M 1tIsdd3 ftede jHJ dz dg. te * tsn tc Odz tc H
pallidiflora,¢ slstste” J Mo SHWIsMw :

- 1L Istsls tejHE 2 o dH tcOMmlis § ded v oCadzsk yydz o S f
MmOB Oteso MEsets CteOW (2019) ;

steOMmMdzOw C dzd 6 O t§dtdWdeleffiFts jddideisRi L O h d A
ftoj HMsO8disfize Y i MEBEE tOL destsBtcOL d W . tdHEd d
f SH FectotsL 52 dmud L dztso jidzdpWO ¥ da@fvH r y Qdien Is § dzd 2
Bddzteduyuj Mitsets tOL dzstsBtcOL dw, Ctbkttes] MMmisOo dz

tc

d

LCimdMmisj &5 dzj Istsd § s B[d®dgt gajee s o) mfjlets@O, dats

-dzj sBrsHEWEQEL Oydd fO0BYIsddtO ftodtesHT o
HOLOfkd MEj, kOS COC 1tk fkdlls Mudlkojlsmw
BZORtSYHjddWw MtsdzsHSd Bdzj Hdesyoe jlsCtso 52, fJtcodydz
fsmizzydoh jets kdfsd HoEY Ok ydsseds dsf dnoddw 1 Is
sOtdzsdz Ro Odzso dyj d3 [ OC Md Btse d yj ds;

- Codzlstesdzr L O Mmomisswdadj s yj detstf sf zdzv ydd + Ist
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NEW LOCALITY AND STATUS OF THE COENOPOPULATION
OF A RARE PLANT SPECIES T GLYCYRRHIZA PALLIDIFLORA
(FABACEAE) IN KHABAROVSK KRAI

T.N. Motorykina
Khabarovsk Federal Research Center, Far Eastern Branch of the Russian Academy
of Sciences (FEB RAS), Institute of Water and Environmental Problems, FEB
RAS, Khabarovsk

This article reports a newly discovered locality of the rare plant species
Glycyrrhiza pallidiflora(paleflowered licorice) in Khabarovsk Krai, Russia,

expanding its known range in the region. Dat a
coenopopulation are alsoguided. The phytocoenosis at the growth site is
characterized, including popul ation density (in

morphometric parameters for assessing plant condition, coenopopulation

type, and vitality. Conservation measures @&r pallidiflora are proposed,

such as its inclusion in the Red Book of Khabarovsk Krai, the establishment

of a natural monument near Sarapulskoye village (the type locality of the

species), and ongoing monitoring of the coenopopulation. Sarapulskoye is

historically sgnificant as the site of the original herbarium collection by Karl

I vanovich Maxi mowi cz, which served as the type
scientific description in 1859.

Keywords: vitality, Red Book of Khabarovsk Krai, rare plant species,
phytocoenosiszoenopopulation.
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stedddtelzjls ftokzH. 1 OLoOdd] Moty HTOLE, ©OCYJ €O
OBtsdzco MEC OV HBtesE O, f§todzkzyddz ks BddL dzj ¥ 00 j 2 W«
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¢G. 1 1725 ¢. yomlsCd, Ctbtster j o BEHE
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j i3 d20 B dzs  d3d dzd B3O dz¢ dzf 3. l 17183 g&. d&if j cOIs
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fdzf MO dzO Bjtejclk J1O0OBtdssmMsgdtdssptf®. ¢ 1
OHkz Bl J&BfJjtcOlsteMitsets §f Ot O otsh dzO o MtsMmisO
Bgdzd ¢ s ek tsls . skiL! BJdSd MsMisOo dzw dzd M dets &
B dzd L Q@i#j i~ Hytjodds . 1 HJ M tcOB SISO dzO H ML HOC
sjtctcdlsstcd?2 o j dzOM!' -df sdyds.j f ptedesmdIsmwl 816609 j toh j dzd .
Wstcdlzdtoctso OdzdwY BdZd¢ O O O. 10 30 dzjls ftcj B
Br dzd tmkh jdz@ BtdtslsO, ftoodtsyjd HBtesecd HAY 9o ]
GteOded Yz, 2 5Oy jdzZ@ HjCBwOlsdodsy j §tBSH HJjtejo!
dzd mise j dzdzd y ' , dzd § r, HEB ' , XXdjd@uyuodlits olsttes?
XXo. GtOdzedyr d § zOdzdtctsoa C O fOC O dzgj ftejlsjtof joocC
SHd&ZOCE, 0l tyddzd MmMdd dzts sMistcOHOdZ o8 ot d3w
]l s2 'S5 sz dRBdescdj Otndlsj Slsktedsr | Mstelzy j dzedWw &
1973 6. 9o fOtt¢j Brdzd ftwwsojHjdg toj MisOotcOyY(d tsdzdz

2= N g

q&r%“‘ﬁr;%&rﬁ"

2021). 1 2014 c¢. rL=Oyfzsi0QjteHfiiadpC) dAd®D @fn CditzjL jeRj dzts o L W
fSH GhrtcOdzk 1 OBBdseamMEd?2 OLE, dzleasp 2017 ¢. G s
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Ctod3f dzj S Mdz" §] 1 Ssdzsedyd MSdy tBMdzj HisO Odad W .

1 OBtsdzso M ¢ d 2 Ot CYf tofg Ytdgrdzy Niis o j dzdes € OC B j !
Ckdz stcdetse s dzOMdzj Hdw (1 O stels. . . 2015) , Yls t
dzd m j desdzse dyj MSdrn dMmmMdzj Hse Odzgd?2 © jEts5 CtcOdzd yoO=n .

v jtetcdsstedw HOLSCO ddijjls Bhd2 ESdEsd do&j Misdz
otsMmists ¢, 9 L O OHdets?2 yOfmlsd -ordbm sl 2dzts =~ tsdzdzd mls O,
SHdastsB te OL dzO 9 ZOdzH M OW Isdetsdz  ff dzO dzd o ndzj HMlse d
stc OdzmW stcdZOYJd d, dzts t©OL dgstsBtcOL dzO0 o Wdlstsyj dztsIs

Eyomilsts¢ fOttCO diBjYHE HBteSEB?2 ZO ¢dzj SMOdzH tets o
ftcjHMIsOodzjdz wlsCterIsr &3 GtesMistcOdzMiso sd3 M HEB ts¢
slsH j dz' dz' ®Bdzd ¢ | idpdfcesrour L. ) . [ iYHE HBttsEts?2 dzO

G
dbdzj CMOdZHtcsOo S 2 d | jtorittoats?2 HBtesets?2 jMmis! Zyofmls
(Salix spp ) . ] Yy dzlstej] fOLCO dOmtHdIMY HBo sdz! dats |
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Hst sdzdzd Is § dzd dz § f tosB dzr § f &zsh OH (, G H
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ftojHMlsOadzws h drn MtsBr 2 ddalsjtej M. R fndzj
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COL dzslstcOo dzgs? Ytsdzwdzgj, 59e42'15.9" M. h., 30e
1] d a3 delzls torO©. [ ., [ S H3OBSHASAEE@Y ¢y @Mmis IJ'G)tGCO, ¢ Mmjojte
sls sStOmdsmjd MSsets " shinj d ¢ fMmisjttk b
h JietsC sdzd s e j dzdzer - Hjtejo! jo tcOL dz" ~ otsLcOMistso
30e21'27.0" . H., 10.09.2028,8 Jd&jd BeOds g
sy 20w fuetmse, ¢ sk s 1 0BtdtemMitsets MMy, Mt
tsfd dadzd ¢ 9j2ddSCsar 2 9 JMsjiMmlse jdedetsds Ctsdzlsiztcj
'36.3" ©. H., 10.09.2028,8 Jdd3j d BteOdzls
zOovw  yOfls! f OtcC O, BiyHE 1 O0BBSEZceMEdd d stOf
H 0z ® figls dz" 2 L Ols § dzj dzdzr 2 BjtojL dgw ¢ fn 5B d dz' dg
tmissd d fr]aq’Htsl) 50e42'20.8" f. h., 30e?2
J d&z2 BtcOdzls 1 . 166[43@&1’@%}&)(@0% @QBdZJI{dZISfrJISJ
CO, WjyHLE JOBtSdztsafl]Q B d steOmdasij d MSdd h
e JtotsC sdzd ls e j dade’ j tcjo!sw d dzdflse j daded yr
slstcOQo detsj] MstsBh j Mise Ml HoRdddteso Oded J @3 Mmder
0'53.1" 9 H., 10.09.20287,8 &) d BtOdzls
Histls sy dzOW u\Ofr]lsJ fOtcC O, dOfttBIlsdes wdzsdtse! dn
MOdzH s € I, ctelzf f O fMtcj Hdzj @ SL teOMisdz n Hj |
sosydes?2 § dzsh OHC ), 59e43'"13.0" M. h. 30¢
O]
z

= ol

~D
N
[ERN

q
H J
o 15
0
¢

dzyd S tso O R. ¢.18 0t sEf]lsHapdz®Y ¢ y@fls f OteC O,
HEtesE 2 &0 ¢ dj OfBGdzse s SR o & tg SSOES? |
tsjodets o " 2 Cd fnazd dzEaigts b dzm 2 l ©OL deslstc@o ! j dg dzJ
qdzs?2 o §sHdAjMCj, 59e43'01.7" @. h., 30e?2
jd BteOdzls .19 8 Mjkj&@®@OH. yOMmls! §0O0LEO, oBjyH
222 d 1jERAtes? juASEEQOMYY Ocayse f Xisods) f,
el483.'3 " . h ., 30e21"30. 2" 9. H. , 12.09. 20
Hfsdtso M. 80 yg§ dels e Ozt dzOw yOfMls: §OLCO, ¢ sk
Bisdztse )¢ 52 Histetsc d, dzO BjtejGOnR tc . skL ' &izqd
otsdEtsor 2 ©iddsded S ) Swidg wlhadkd O, d Mo dHE2 (
ed42m52h3" 30e21'42.6" ©. H., 12.09.2023,
wlp My oJ edzOW yOMs! OGS O, &3 Y H Iz JJtG:IsaBQ H t
o dzj € fy O dzH tsmazstsmsts;smmﬂzsb-sg dfj) dzth wtizts dzr 2
, 59@43 18.7" f. ., 3 0]Lxkslo' @4 4R 2d". 0. H. , 1
sdzso @2 & .LO4;0H d2OVY Yy OMmls: f Otc¢ O, BjYHE stO
ssCOdhd, Btd " O L &OCEe Ov  f 5dv dO

GOUT - TV FEOQTIROITOE IR RT T W
©COoOO0OFBOF Et“—WOﬁ-q—OOWQQGfﬁ—YO

O TETDF I

M. h ., 30e21"'"03.5" 9 . H. , 12.009.
P st ls sy dzO W YyofmsHE f Bis¢0O, s L Of O

2 Histetsce d, 4 dzi dpdif] dzfd3tsh jdm j2L s yd tedzd
Oc dzlzd3® d tBddzt dz" d3 tcwBddeso " dF ff SHictS:
38.5" ©. H., 12.09.2023, wuljfOdyd:®
dz! dzOwv Yy Ofmils'-1 @OEOd ) dzj 4 Hizr 5 asBIs

J dz!' ded € deﬂﬁMwﬂWh dzy p te dzgin das™ B d dz52 o
59e42'57.6" m. ., 30e21"20. 7" 9.
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r.r., 1 226 fh)j i ©f OH dzOW GteOdzd yo O
f4tiMmjudddy stoRE)RdsE] dt BOEEE SzskBY
L ZOCtsoa OV  fsdzw dzg0 Mts MlsOter 3 HEB ORI
30e21'16.6" 9. H., 12.09. 2233565 d B d
otsMissydzOY ctcOdzd yo f Ot O, BjyHE 1 OB
ddzj S MOtwHcSO € 12, CHB®BRO ftedL toj ded W o j-
dbdzj CMOdzZH e A JjHBotSO dz' e, stcd HtSBO o Mts
9 Sty jddd MlsOter n "M desS sdzdmlse j dzder =
3e22'35.8" 9o. H., 13.09.2023, Jd&jd
12J902H0 ¢ ,dgOW yOMmls! §OtC O, 1 totsH dz' daC
1 OBtsdzco MEtse s hsMMmj, dodaw ¢ IsOotsdzetsor 2
H., 13.09.2023, .[q'd3JdZJBtGO]d#SJ8|2®a’¢..,H.H;|S‘
5 G-5Of OH dzOW yOoOfls! f OteC O, Q s gk tsls 1 C
Hicj o sfists? IstcOQo W dzgts 2, 59¢4 32.8" .

] i3 dz BteOdzls .., Jl]’@(dBﬂ’(ﬂidengmlzlbdzf
11 :40d8lglsjtcBlztca, 1 20 C,dQiif ¢ i @-ts Odf GoRH =iz W

yomls: §O0L8CO, ¢ oMbtk ls 1 OBdss fi
skL ' &3 dz€ O, Odzdzj w dL h Jtes€ tsdzd mils o j dadz"
30e21'00.2" 9. H., 09.09.20020 wulsj{
5y dgOv yOfgls: Ot O, ¢ mf[.]fI@JJtGIZHdSGS fy O® tes'
59e42'35.2" fy. h., 30e21'20.1" o. H.
d. vHQPH 8 3 dzOV YOfmls! JOLC O, Mmjo,jtedzOW Milsts
CteOdzd Isdz" 2 o Odzzdz dzO IIJI’G Ctej MisCj HBSE
H., 09.09dz22e&d®dls) ddir . , 0 t61Od ©OdeEED®  ¢y.Odn
f OteC O, ¢ *‘G’.IIZDBlB(ﬂZlSSlﬁ]tﬁEIS@ Histetsc d, Gtolzt
59e42'39.2" . h. 30e20"51.0" 9. H .
. OB ¥ GSOf OH &ZzO¥ YOl fOLCO, ¢ ol
flsOteOY do O, 59e42'32.4" fy. h., 30e20"
R. d., 1 ZOHO M o 5 Is 5y dzO W yomlis: f Otc§ (

HdZtSdZtSSJCf" Il stesls E HBttsed dO ¢dzj CMO
Hjtcjo!'w bk Oddzjd, 59e43'10. 82023fn. N .
dlsjfOdzyd S s 0 ROW. 4 ) dg@ o WOMls ‘&t . f Otc € O,

1 OBtsdzsco ME ses hsMMmj, MlsOter 2 HEBO"™ 2

30e22'02.6" 9. H., 13.09.2023, J1da&j
124 90 OB &) dzlstc Odz! dzOW  y Otfnds! dz&w0 te@ dddzj W3, te
Yy tejL . 5IZLJd3cfszO Nddzjrde § f4teddzO
50e42'46. 1" f. ., 30e21'29.2" 9 |
dlsjf OdzydStso O ROEB 5 ) dpl2'j 9O fipls ‘¢ . ﬁOtGQO 1
Odzdzj w, € Mmjojtck tktck@f Bdztgg igC B tsdr My
Mo dHts?2 dzO@ CtOs dzj MO, 59e42' 31.1" f.
l]JdiBjdz BteOdzls . [1., dbjfOtAYEsOPORIEZOV ,
GtcOdzd yO f OteC O, sjtcted Iststcd W Brohj?2

B MisssB dlsOdzd § I ¥ § Riahtseac 216 t5 dpdp', Ofmw Od
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fsmstesj ¢), 59e42'"40.0" fm. h., 30e20'"39.8" 9.
r.r. . HISJI]’Odzuq’QtsaD@dRﬂGusOu’Oﬁlﬁz,OavOu@ﬁjtlsJ; f OtcC O,
]_'[SSJtSOB'[SdZ'[SSﬁ]QOW HstetsG O, 2 te. §|ZL‘d3ddZQO Ho O
Bz h 52 f tetdz, Z5%esA2' 32. 0" fy. o 0e20" ¢
13.09.2023, 1 d &3 dz' B tc O dzls r.[.QlaHISJIIOdzl{q’le 90 R
5 G-sOff OH dzOW Yy Ofls! f O¢ O, f Od3v Is dzd & bdzq’QIz Yy Or k&
9 Odzlz dz' f Osw Isded € O, 59e42'30.6" . C 30e20"
] dqd3d dz' Btc.Ozlst s j f Odzyd S s9 O R . ©. 1290 ¢. d

b dzdztsIs d tots © O dzdzr 2 M dME&dog ¢y "ealzts &3 dch>14
Odzdzs s Jtctso Odzgdes sz OdzW Qo dlsdetsdz M dME J odHBO dzO |
IsO¢ Mtsdzets o ¢ OL Odzr ftod d BN j tHs & Oezded dzcp Mstslso j Is

MosHC ORI 6 dWelmgdtdaDod@O021), §©®

dzd R j dets W d dz' dzDieerichietdl.8 2018;Lajwrey, Diederich 2018)

rdzv COYHBGEtS 9adHO HOd fjtej yid' MkeMmMistcOlstses, dz
My  MC dsdjtese fosed 7 §dshOHj2, ESOLORO of
cte lsd3ji yd dz’ dzd n j desW d dz! dz § ©Otdaffr'd3’ f GtedB Y SHC
L dz2OC &l dg dzd mn J dzd L Jtetso Odzde" | MOJteslstesWder § GtedB’ .
L Odgj fpj dzdz" = o stOffdizls | B dztbcl® ¢ Q@A) , 0] lsOQ>1
gdzH  C Olsstedz” =~ d MfJydoOodzdL dtctse Odzdz" n 9 dHTB B d ts
dzj Mse dz@ OW Paijjtets otetstf j 2MCts2  sipdd (s tsdzj udzOW
fMHj &ZOdz' Mtstslse jlsMlsakzs hdj Ctdidj dzlsOted d .

Il Mlstej yOj ddtsls odHtse ByjddeoOdd f§t MmdzjHEZEH
| Hdded yldaso dHR o Mistej yd dz dzO 1 tsmdzatse dzts?2 ddzd H s 5 dzc
JHC® dMF2 smdesodzr 7 11 (ddzd Istsdzr €5 dzO H s t5dzdzd |
fdL sHduUPIM&Eil@ OlefdatztE 11, JasEsEB2] F]
mMdzse dzr = 11, s5Bd Walr A Zo sy dzs&€tzr = 11, tsyd dz
B
L
©

5Oy j

rydzs” 2 o §HAO \2& thdsodz = 11 . [ dzv o dHBo, tc (
o4 Misdzr » M 1 OpstaaslsBmEdsdts (HAES®J Y & dd3
sjted OdzOd3, MHj ZOdzr Mtstslse jlsMlsoaks hdj kS OL Oded W .

*Absconditella celata D°bbeler et Poeltd dzO ttOL &zOc O h j 2 fyw
Htcj o jMddsj HERBGe scts  dav;

Acarosporaglaucocarpa( Ac h . )0 E® § b dRj).

A.moenium( Vai n. )d B®g dsiskaaio [R].

Agonimia allobata (Stizenb.) P. James dz® s 8 Jz B2 [R].

A. flabelliformis Halda et ald dz@ tc § o JBmidt&izdo [Ry].

*Alyxoria culmigena (Libert) Ertz 8 dz0OS tstedio,’ s d,dz"
tew B dvddn j; taw12, 19, 24 [R].

A. varia (Pers.) Ertz et Tehled dz@ ts € joz ], tzf) d,dz'fn j; dzv
12, 20 [R].

Amandinea punctata (Hoffm.) Coppins et Scheid dz® sta jzB O
d o,'C dzj, &z@ § & fy d,dg'ts fy ez’ §; 22, 4, 6, 9, 10, 13, 16, 17, 22,
25, 28, a2 [F].
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Anisomeridium polypori (Ellis et Everh.)M. E. Barrd dzO ¢ tste g

BJtjL", HEBO, Jjdzd, dzdfr , tsfyddde;, 2gW Ba],
12114, 19 21, 23, 24 [O].

Arthonia didymaK®° rdbdzO0 S ttej fffdder ; 24 [ R

A.dispersa(Schrad)Nyl.d dzO0 Ctstej twlsdder ; 19 [ R

A. helvola(Nyl.) Nyl. 8 dz@ S ttej BJjtjL ', thdds,
BJtdL " ; 15, 18, 19, 21, 234 Qdx]Is 1 C
liljteBlztce O (2018), COlj s 4). MisOIlsk
RdzHd C Olststedzr 2 9 dH Bcftsdztqu’lu fr]-?d)l]’@.ﬁ;,;dzdzf
(ot j2MEs?2 (sMipdd (stdd ydzO¥ d Ht6. ,

A. radiata (Pers.) Achd d&zO Ctstej] Bdzt nd MmJtets?2, u
[R].

A. ruana A. Massal.d dzO0 Ctstcj der, twBdds , .
12, 16, 1820, 24, 27 [O].

*Arthopyrenia atomariella (Nyl.) Hulting 0 dzO0 € tstej 9dlse
wid d2"Ry]. 13 [

Aspiciliacinerea( L . ) OK®@ tb O dzaflB [R].

Athallia holocarpa (Hoffm.) Arup et al.d dz® j Is i dzfp O dzf Is §

26, a3 [R].

A. pyracea(Ach.) Arup et ald dz@ ts tdzi] § ts iy d,clz'fn) J; 429,
13, 14, 16 [R].

#Athelia arachnoidea (Berk) Jilich 8 dzO0 € sdztsdzd W - i
otsHBtesMdzj 2 d bOdzazsdkOr dOSdY dzr 7 dzd
fstesH HjtjoRjo; 1, 15, 22 |

Bacidia arceutina (Ach.) Arnoldd dz® ts ts jn) ;@4 [Ry].

B. rubella (Hoffm.) A. Massald dz® tstd p,'C dzj, Wz® j; 4210,
13,a4,a5,all[R}) Odzj mMj dz 9 stcOMdzlgds | Gzt &z Ou O &0
COljeBtedW Mis Ols&z MOT tc(j 4 X sMisrfdzn d € Ols ts te &
BdBdztse quyjdpie' d= dzj s OfOH 4 jpyptesyj2Mmis?
(stsdzj ydzOw d Hts., 2009) .

Biatora efflorescens( He d| . ) 0 Ri2ZGs 2antetey B Jtoj L '
sfdde , udted i3ZiA618, 2624, 250D~ ; 12

B.globulosa( FI °r & e0 Eistcjy HEBO; 22 [ R

B. helvolaK® r b. edxdz®led bty tfhHddr ; 21 [ R
B. sphaeroidiza (Vain.) Printzen et Holiend dz0 ¢ tstey dor
teweddzr ; 3, 18 [ R].

Bilimbia sabuletorum (Schreb) Arnold 6 d&zO d3= O~ dz2O0 B J
Codzmistcz € ya Ry]. Z3smils O;

Bryostigma muscigenum (Th. Fr.) Frisch et G. Thor 8 dzO
Ctstecdzj otsdz 0" asteRllsj BJjtjLr; 23 [

Buellia disciformis (Fr) Mudd 6 dzO Ctstej dor
sfdde ; aAA., 27,

B. erubescen®Arnold 8 dz@ ts s fiz! 5 J t¢ #9AR].
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B. griseovirens(Turner et Borrer ex SmAImb.d dzO0 S8ty BJtej L ",
HikB O, ¢ dfjodz®@, dzdffr, tdz fnd M BI85, 16)smde” , Wiy dgv;
18, 22, 25, 27, 28, a9 [F].

Calicium glaucellumAch.0 dz® ts 8 Jz BBQRy).

C. viride Pers.d dzQ@ tsta jz d™»,'dzd § 2, 5, 6, 8, 10, 13, 17,
22, 25, al, a2, 446 [0].]1 Odzj Mj dz o & &OGdEss s Ldedz tcc O
(2018), SCOLjetedWNTH)sOsEMO tjHSCBMIS]

Calogaya decipiengArnold) Arup et ald dz® j Is 262410 [R].

Caloplaca cerina(Hedw.) Th. Frd dz® s ts ji) d, ez j; 429, 13
[R].

C. chlorina (Flot.) H. Olivierd dz© B j Istsdzj 7,d6,a8[R]|Odzd Is j ;

C.obscurella( J. Lahm eoKdOr EslsjTdor; 10 [ R

Candelaria pacifica M. Westb. et Arupd dz@ s 8l jiz B O[Ry].
1 Odzj Mjdz © sttOMmdzligds | Cardftclr Os ORVDKE8), COljcetstedw f
tod HC BfYHP).

Candelariella aurella (Hoffm.) Zahlbr.d dzO ¢ tstej do ' ,
d ettOdedlsj; 7, 26, 27, a3, alo0o [R].

C. efflorescensR. C. Harris et W. R. Buck dzO0 GCtstej BJjtej L',
HzB O, deor, Cdzj dzO, dzdfr , sMefadl,13,wvedd , YJted O3
14, 16, 20, 25, 27 [F].

C.reflexa(Nyl.) Lettaud d&z0 S tstey HEBJ, whmjdw,; 9 [ R

C.vitellna( Hof f m. ) oMdO | C sty gaw L O, HEB O, dor , dzc
sfdde , wij dvid o,dD 16caB8,@t2dd3.j ; 1

C. xanthostigma (Ach.) Lettaud dzO0 Sttty HEB O, C dzjy dzO, dzd f r
wfddaw, d2O cteOdedlsj.; 2, 5, 9, 12, 13, a3 [ R]

zO B j Istsdzj

Catillaria nigroclavata (Nyl.) Schulerd dz0 Ctstej owL O, deor, ®d ~d
mMjtes?2; 12, 27, a9 [ R].

Chaenotheca brachypoda/Ach.) Tibelld dzO ¢ tstej HEB O, deor , dz0
HicjoiMmddzagy BJjtejL "' ; 2 3, al, a5 FR]. 1 Odzd MJ dz ¢
liljtBlztce O (2018), CCAjlsddts W V(4). Mis Ols MmO tcJ H
RdOzH d ¢ Olststcdzr 2 o dH Bdtsdzsedyd Mt @F QHijdzdzr - dzj Mtse
fotesf j2MEBs?2 (sMmdd (stdad ykzbw d Ht., 2009) .

C.chlorella( Ach. ) M/;dG stafkpad[R].) Odzj Mj dz o

stOfmdkzs Cdilk) wOMEdsO (2018), SOkjestedy MOk
8 EN(2). ufjydoOddL Jese Odzdz" 2 odH BOtdsedyj nsd
oY OHj rotsf j2IMEB? { smidd (stda ydzOv d Hie

C. ferruginea (Turner ex Sm.) Migé dz0 ¢ty BJtej L ", Hize O, J dzd
dor, ddfr, d&dflse j dzdzdoy2125 &[F.2, 5, 6, 8, 10, 1

C. furfuracea (L.) Tibell 6 dz® s & Jz Ba® [R].

C. hispidula (Ach.) Zahlbr 6 dzO0 ¢ tstejy HEB O, deor" , dZzO0 Htcj o J
BJtedL " ; obp2a48,ar[R2., (1 0O0dzgjMmMjdz 9 steOmMdzzy Cdzdclz s (
liljtBlztce O (2018) , COlj& ¥ w3). MisOlskzmO tcJ HC

- 125 -



1 i misudadiCtc ff Ssthdetes Otefls 8 | dzdztste iste’davdfdfsodfitstE fisf iR -7

RdzH d ¢ Olststcdzr 2 ot wJdzasE d dzj fps6f 2@ o
oty j2MEs?2 t smMimdd (sBdzj ydzOw d Hte. , .
C.stemonea( Ach. ) MyMlD. CAtcg. Bjtej L’ d J
[ R] . 1 Odzj Mjdz o s BQffcgites ZSdzPc A 20D Q&Y Is
MsOskzMO &YWCEBE RAdHJCOIStedf 2yjodzfizr ~B
dzf Mseo dzP O Paijtepotetsy j2MEs2 ( smfdd (st

C. trichialis (Ach.) Th. Fr.d d&zO S tstey HIEB O, J dzd , 0
HtejojMmddzy BJtejL " d HIAB 0518, A2E22 R43R50z] J oz
al, a5 [F].

+Chaenothecopsis pusilla (Ach.) A. F. W. Schmidtdo dzO
Ctcdzj 9" »n 9" oaBtetsHOr BJtejL"; 23 [R

Chrysothrix candelaris(L.) J. R. Laundond dz0© ¢ty MlsOtcs?
10 [Ry].

Cladonia botrytes (K. G.Hagen Willd. 6 dzO Htcj o j Mddaj HE
sB tcOB 5Is Odadats 27, abiOtfR]. o j i d dzj ;

C. caespiticia( Per s . § dzB Is%grikds [Ry].

C. cenotea(Ach.) Schaerdo dzO0 Ctstey B Jjtej RF , J dzd;

C. chlorophaea( FI1 °©r ke e SpreBgpdmig@ r € s B J 6]
HzB O, jdzd, der, ddfr, Mmdds , 120m] dav,
22125 [ C] . ujOszdoslsizr W Eds@itctf ctslstsyj stcOtetso kz

C. coniocraea( Fl1 °rke)d B@r eswj BJtejL ", H
dzdfr, tfmdder , dz2O Htcj oiRMd/dE]. HEB O d J dzd

C. cornuta (L.) Hoffm. subsp.cornuta 8 dzO Htej o j Mddzaj 4 C
[Ra].

C. digitata (L.) Hoffm.d dz©O Gitslg(j; 1124 [ R

C. fimbriata (L.) Fr.0 &20 ¢ty BJted L ", J dzd , G
HtecjojMmMddzi HEBO dd dz2O BBtcOBBISOdzdzts? Hte]
alo [Q].

C. macilentaHoffm.0 dzO Htcj o J H[Rd] HEZB O;

C. rangiferina (L.)F.H.Wigg.0 dzO Htcj o j lad[edi H EkB O;

#Clypeococcum hypocenomycisD. Hawksw & dzO Is O dzdzts 30 -
Hypocenomycescalaris &z0 S tstej d Htcj o J Mddai HEB O,

d&zd mlse j dgdzed yr ; 1 a7[@., 16, 17, 19, 28,
Coenogonium pineti ( Ac h . ) Léeckingg dz@t € thtmgnb s
BJ tjLdzd,, Jsfdds , ud tedzd ¢ d, 2O Htej o

o' o stetsls®R; 18, 19, 21, 23, 24 [R].
#*Corticifraga fuckelii (Rehm) D. Hawksw. et R. Sand dzO

Is O dzdfeliigyeradidactyladzO® f j tco d ydes?2 § tsye j. dzO OfmW
Diarthonis spadicea(Leight.) Frischetald dzO Ctstey B Jjtej L '

smddzr ; 1] 21 1 PRei Midz o stc@fjdslfstcs bdzd O (2 Q

COljetedW Mis Olsd&z MBVU  te(j 31 ) sflsrjdzH d € Ols s te dz

Bdtsdzsedud MScd vy dede'-rOYdDjHMtso oddsf ¢ P N 58

(stsdzj yzOw o Hts., 2009) .
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Evernia prunastri (L.) Ach.0 &g Ctstey BJjtejL "™, HEBO, deor ,
uj tej i3EFRE 10, 17, 18, 20 [O].

Flavoplaca citrina (Hoffm.) Arup et ald dz® j Is R64R].

F. flavocitrina (Nyl.) Arup et al.d dz® j Is &d2§, al0 [R].

FuscideapusilaTRns b elgOg Ctstcj BjtejL', HEZBO, tfMmdds ,
20 HtjojMmdds JieoRA25128[F. 14, 15, 17

Graphis scripta (L.) Ach.d dz0 Ctstejy dor', dzr nd Mjtes2, W
yd ted gs~dq; 19, 20, 27, a9 [ R].

#Heterocephalacria physciacearun{Diederich) Millanes et Wedin
0 dzO Is O dPttsaig@rielladz® € tstey dor d yd ted Bzn

Hypocenomyce scalaris(Ach.) M. Choisyd dzO ¢ tstecj B J
HEB O, Jjdzd, doeor, ddffr, ddmlse j ddzdyr ,
8i12, 1519, 24 24, 28, a2, a7 [C].

Hypogymnia farinaceaZopfo &z ¢ tstej Mmbmdr ; 28 [ R

20, 27 |
LI'

q;
ted :
mMsmdz , d2O

H. physodes(L.) Nyl. 8 dzO0 Ctstej BJtejL ', HkzB O, Jjdzd, dor
edfr, ddimlse jddedyr, Gd' od Mjts2, shdd , ©¥sdds
11i 13, 16 25, 27, 28, a9 [C].

H. tubulosa (Schaer.) Havd dz@ S tstej HEZB O, MmMtsde , Wwij daw ;
17, 22, 28 [O].

#lllosporiopsis christiansenii (B. L. Brady et D. Hawksw.)D.
Hawksw.d dzO Is O dzdzts (30~ Physdiadis» CdsdajoO v fiyj dzv dzd g r d
HEBO; 2, 5, 6, 16 [ R].
Imshaugia aleurites(Ach.) S. L. F. Meye® dz@ ts tinjs fry 28
[Ra].
Lecania cyrtella (Ach.) Th. Fr.0 dz& ttaijz pdo, ¢ dzj, dzO
sd,d&w B dug tcj dsiziyjddiz4, 6, 9, 10, 13, &0, 27 [O].
L. cyrtellina (Nyl.) Sandstd dz® tsid p,leW B d IB' 27 [R].
L. naegelii (Hepp) Diederich et van den Booth dz@&@ tst®jv,L O
H iz pd®,C dzj, tz@ d,de™ B qvddn j; diz4, & 10, 12, 13, 18, 19, 21, 27

[F].

L. olivacella(Nyl.) Zahlbr. 0 dz@ j dzj L dzr = § j ted dzOr dBsMisO yj ted
tc. s lzL;a8dfRh]dzC O

*L.subfuscula(Nyl.) S.Ekmand dzO Btsdz' ' sd3 ctcOdzd Isdesd3 o Odzlz dzj
 Htstc8RY] ;

Lecanora aitema (Ach.) Heppd dz0 Cttcj HEB O, dor , mtsmdz |,
Yyjtej szkad; B, 9, 20, 28 |

L. albellula (Nyl.) Th. Fr.8 dz® ts & Jz B2GRy].

L. allophanaNyl.0 dz0 Ctstcj thdRE ; 4, 14, 20 |

L. argentata (Ach.) Malmed dz0 Ctstcy HEBO, ddfr, wimjdw,; 2
13, 22, 25 [Q].

L. carpinea (L.) Vain.0 dzO Ctstej BJtejL "™, avL O, HEB O, doe
zdfr, simdd’ , t¥Bsddd#6,8 QJ1E3 2G5, 27w i dv ; 1

[C].
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L. chlaroteraNyl.d dzO0 GCtstcy owL O, HEBO, dor,
sfddzr , yjtejszsd; 3, 6, 8, 12, 13, 16

L. expallensAch.8 dz0 S ttcj HEBO, deor , € dzj dzO
5,6, 8, 10, 13, 16, 17, 22, 2®][. v Od&&sdR' MH jtey Ols L
sdsW¥ Odeso 28 C dMmdzslsr , L jexpaldndankno@re Is s1s j dzd

L. hypoptella (Nyl.) Grummannd dz0 ¢ stej Mmdzr , dzO
idz; 23, 28 [R].

L. pulicaris (Pers.) Ach.d dzO ¢ tstcj BJtejL ", HEzB O
dzd mlse j dzgdzd yr, dzt nd Mjtets?2, twedd , M
12,1519, 23, 27, 28, a9 [F].

L. saligna(Schrad) Zahlbr.6 dz0 ¢ tstej fMmdbmder ; 28 [ R

w

L. symmicta (Ach.) Ach. 8 dzO ¢Ctstejy BJtejL ', oW L C
€ dzj dzO, dzd f r dzd milse j dadzed y ' , sdz2 i d M
Yd tej BBzrd, Wwmjdw, i386,8©,j1813, tEl8220, 2228 O;
25, 27, 28a7, a9 [C].

L. umbrina (Ach.) A. Massal.d dzO €C tstej BJtejL ", H

Cdgo, dzdfr, wsfdd , w¥esdd , yjiiBzad,
5,7,911, 13, 16, 18, 20, 22, 25, 27, a3, a8 [F].

L. varia (Hoffm.) Ach.0 dz® st Jz B1O9 [R].

Lecidea nylanderi (Anzi) Th. Fr d dz0 ¢ tstej Mtsmdz , dzO
HizB Oar[R. 8,

Lecidella elaeochroma(Ach.) M. Choisyd d&zO ¢ tstey HEB O,
dzdfr, mdds , MMHod21Ql. 1, 3, 4, 12

L.euphorea(Fl°rke) Herteld dzO@ ¢ tstej RIMddzr ; 4 [

L. flavosorediata( VNz da) Her toedz@Q@ ety jn) @y c k er t
[R1]. v O dzdiftsdy j txedslds IsdjHdedzdg dh O dzls ts dz'

L. stigmatea(Ach.) Hertel et Leucke® dz® j Is dajo0 [R].

Lepra albescengHuds.) Hafellner varalbescen®d dzQ@ sta gz B O
6 [Ry].

L. amara (Ach.) Hafellnerd dz® ts ta jz pd@f §w ) j; 6z%3, 16,
22, 25 [R].

Lepraria elobata T B n s bde dz§X tstesjj to, J tzds iy d,dzr
tcw B dulg toj ¢gi2,nl% 1821, 23, 24 [O].

L. finkii (B. de Lesd) R. C. Harrisd dz0 Ststey BJtej L "™,
sfMddz" , dz2O0 BB OR, d®.BjIbtdzj; 2, 15, 20

L. incana (L.) Ach.0 dz0@ Cttej BJjtejL T, HizB O,
dzdfr , ddimlse jdededyr , sMddzy , yjtj Bzad,
5, 6, 8§13, 1525 [C].

L.jacki TBRnsBelzgly CSstcj BjtjL", d&O Htjoj

U O dzdzts d3 mMsH jteydls OtOdetsted tizo Zc ts € o j dzc

HYOCdjoks/ cOdecdW stedisa z8 € dMmdzsisr .
Leptorhaphis atomaria (Ach.) Szatalad dz@ ts tésjin d;04! 14,

20, 24 [R].
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+L. epidermidis (Ach.) Th. Fr.0 dz@ st j tc;j9, 11, 12, 15, 18
[R].
Melanelixia glabratula (Lamy) Sandler et Arup dz@ sB j toj L '
H Iz de,'C dzj, dz@ftsdz' BB ? B ddd to dyizfiy jfdz's, 9,
117 13, 16 18, 20, 25, 27, a9 [F].
M. subargentifera (Nyl.) O. Blanco et ald dzQ@ tstd jo;r10, 27
Rl. 1 Odzd My dz © s tcOMmMdAlzfls jGedrdzdels Ou @ d20ld 8 ) , COIjceBte
MisOkizmMO dackENSC EBHBES Ridstedz” 2 oadH BdBdEsedud MSd vy
dzj Mtso dz@ O Paijjtepotetsy j2MEts2 { smdd (stdzj ydzow d
M. subaurifera (Nyl.) O. Blanco et ald dzO Ctstcy BJjtejL ", owL O,
HzB O, Jjdzd, deor, Cdzj d&zO, dz' = d MmMJjtes?2, MmMtsmdz ,
2,3,5,6,9,11,2 15, 18, 20, 22, 28, a3, a9 [F].
Melanohalea exasperata(De Not.) O. Blanco et ald dz& tstc j
H Iz B[ © dzj; #4202 [R].

M. exasperatula(Nyl.) O. Blancoetal. 8 dz© S tstej BJtej L ", HizB O,
dd&zd, dor, Cdzj dzO, dzdfr, ddmlse j ddedyr, thddr , te
w iy dz dzO Gie O dkdlE JB18, 2D, 23, 25, 27, 2812 [FI.

M. olivacea(L.) O. Blancoetal. 8 dzO Ctstej BJtej L ", HizB O, C dzj o
&zdgfr; 2, RL7, 18, 25 |

Micarea melaena(Nyl.) Hedl.d dz@ tc j o JjHTjApd&)i[R].

Micarea microareolata Launis et ald dz® s j tc j201 [Ry].

M. prasinaFr.s.strd dz0 Ctstey Jdzd, dzO Htej o jMmddzdzi HLEB
24,47 [R].

+Mycocalicium subtile (Pers.) Szatal® dzGi tcj o j dyaf'dA)
[Ra].

Myriolecis crenulata( Ho o k . ) & |dz@wjals EdajO &R]. .

M. dispersa( Per s . ) & tze w & e2b, ak0I[R].

M. hagenii (Ach. )liwasetal. 8 d&zO Ctstcy dor , C dzj dzO, dzd f r
sfMddz” , yjtejBzacRl. 2, 4, 13, 20, 27 |
M. semipallida( H. Magn. )0 &® j & d26 0al0&Rl. .
Naetrocymbe punctiformis (Pers.) R. CHarrisdo dz@ steljz B O

C dzj; 228 [R].
+Naevia punctiformis (Ach.) A. Massald dz@ st8jj tc jHLZ B O
5, 18 [R].
Pachyphiale fagicola(Hepp) Zwackid dz® ts td p;r10, 27 [R].
Parmelia sulcataTaylord dz® tstB jj tc jHLIZ Bj@lzd 9,C dzj, dzO
dzd § tzd fMls o j,dsddzf Ryl te s d,dav B  fipsmdrj o Blza d
w f) j; tiz®, 813, 16 18, 20, 22, 24, 25, 27, 28, a9 [C].
Parmeliopsis ambigua(Wulfen) Nyl. 0 dz@&® st®jj tc jHEZ B O
d o, mded tcj o jHN[pdER, 5, 6, 9, 11, 17, 19, 22, 23, 27, 28, a7

[F].
Peltigera canina(L) Willd. 3 dz®@ € stej whmdds , ujti Bzrd, dzO
%O MlsOLsd OMYOd ksj; 20, a8, alo [ R].
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P. didactyla (With.) J. R. Laundor® dzd j tc o d ) tztg &40
[Ra].

P. extenuata (Nyl. ex Vain.) Lojka 06 dz@ d3r On , dzO Ml
OomMWOdz Isj; a6, all0 [ R].

P. neopolydactyla(Gyeln.) Gyelnd dzO d3~ O 4l.; 27 [ R

P. polydactylon (Neck.) Hoffm.0 dzO0 Htej o j Mddaj J dzd,
OmMWoOdzr Isj; 19, alO0 [ R].

P. praetextata ( FI1 °r ke e xZopS® nipte r § st dzd ff r
Y tej sznd, dzO d3n OR, dB@O MisOtetsdz OMW¥ Odz! Is,

P. rufescens(Weis§ Humh. 8 dzO®@ d3n On, dzO MIEOtesd (
a8, alo [R].

+Peridiothelia fuliguncta (Norman D. Hawksw 8 dz©@ Ctstcj dor
zdfr, tmMdd R. 2, 4, 10, 20 |

Pertusaria coccodegAch.) Nyl. 0 dz@®@ stz ff 16 [R].1 Odzd fd dz
9 stOMmdzzy CdgdscjireB@O@B18), COIsjetstedw
O EN (2). RdzHJ C Olststedzr 2 odH BdBdsedyy f
1000H] (ot j2Mmis? [ sMidd (s tdd ydzOv

Phaeophyscia nigricans( F1 °r ke ) 0 Ma®b e tytc dzd f r
yd ted sznd, wmjdaw, dzO 8B0j26,8I]. d ctcOded Is |

P. orbicularis (Neck.) Mobergd d&z0 G(ttey ovw L O, dor ,
B Or, ®&O Biltsdzgy d etOddlsy; 2, 7, 9,

P. sciastra(Ach.) Mobergd dz® j Is I dRi].

Phlyctis argena (Spreng.) Flot.d dzO@ € tstcj BJtjL ", H
Cdzj 2O, dzdfr, dzt nd Mjtets?2, Mmdder , tws
CtcOdzd & 57,9, 10, 1218, 20 22, 24, 25, 27, a8, a9 [C].

Physcia adscendendH. Olivier 8 d&zO € tstecj HizB O, dor
sfddz” , wvdaded, upjdz’ 6, 803, H20,d8 B ; 1
a3 [F].

P. aipolia (Ehrh. ex Humb. F ¢ r d rdlzg®@ ¢ty HEB O, dor
dzdfr, thddr , M6 9,13, ¥6iRD,&8, 27, 2B[F]. 2, 4

P. alnophila (Vain.) Loht. et al.d dzO ¢ tste HizB O, doe
yd ted s~ dqd, wfmpjdw,; 1, 3, 13, 16, 20, 2!

P.caesigd Hof f m.o) dz® ¢ plstsldzi ; 7 [ R

P. dubia (Hoffm.) Lettaud dzO0 Ctstey BJted L ", HEzB (
GteOdzdIlsjy d yJjdzjogjg; 2, 9, 28, a8, al2 |

P.stellaris(L)Nyl.d dzgO@ Ctstcj HEB O, di%,8,9, Mdds
13, 22, 25, 27 [O].

P. tenella(Scop.) DCO6 dzO Ctstej Bjtej L ™, HikB O,
dzdfr, ddmlse jdsdzdyr, tMmMdder , twsddz , Mt

Nddzd L g d 1Y 18E1e2D)23, 25, A7, 28, a3, a8, al2 [C].
Physconia detersgNyl.) Poeltd dzO0 ¢ tstcy HEBO, deor ,
wfjdw; 2, 9, 10, 13, 16, 17, 27 [O].
P. distorta (With.) J. R. Laundo® dz@® ts tdz{] ff 16 [Ry].

- 130 -



1 i misudadiStc ff Ssthdets Otcfls 9 | dzdziste jstc'davdf

P. enteroxantha(Nyl.) Poeltd dz@ ts tel jz B ,'C dzj, dz@ ff
tew B dulg toj AT jRz8, 9, 10, 13, 16, 17, 20, 27 [O].
Placynthiella dasaea( St i rt . )0 @E&EnsstBhj g dz®
Htej o jHafmfig)dzdl, 16, 19, 22, 23, a7 [R].
P. icmalea (Ach.) Coppins et P. Jamed dzO ¢ tstcj 4 dzd , dzO
Htej o iMmMddej HEBO d Jdzd, dO Ctstedzj o' = 9" oatsteSISOR ;
Polycauliona candelaria (L. ) Fr °ad ® ndzOe t$ tste § BJtejL ",
HzB O, dO BjlkBde; 9, 25, 26 [ R].

P. polycarpa( Hof f m. ) alBrd2@ &ntstejt BjtiL ", owLO, HEB
deor , ¢ dzj dzO, dzd §f r dzd mis e § deded y ' , sdde fnts iy dzr
¢ tc O dzd & J1:13, 16 18, 22, 25, 28, a12 [C].

Pseudeverma furfuracea (L.) Zopfo dz© Ctstej tewlsddzr ; 16 [ R

Pseudosagedia aene@WVallr.) Hafellner et Kalb.d dzO 6 dzOH ¢ 52
Ctstey twBddzr ; 23 [ R

Pseudoschismatomma rufescen@ers.) Ertz et Tehled dzO0 ¢ stcJ
der, GCdzj d&zO, tmddz , twwseddz ,,18PO) Bz~ d, W
Psilolechia clavulifera(Nyl.) Coppinsd dz0 Ctstdzj 9" » 9" 9 BtetslsOn
BJtdJL""yd 23 [R
Psoroglaena dictyosporaOrange) H. Haradd dzQ@ tstgjj toj L T
19 [Ry].
Pycnora praestabilis(Nyl.) Hafellnerd dz® ts ti)js fi; @8 [Ry].
P. sorophora (Vain.) Hafellnerd dzQ@ ts teizjd tdf ) ts fry diZf, 28
[R].

Ramalina baltica Lettaud dz0® ts

Cstey Cdzjda@ [{]. dzdfr; 25,
1 Odzj Mjdz 9 sttOMmMdzlgds ] Caetpeclr Ou OBV 8), COljetstedw
tej HSC BB (2) . s jydodzdL qetseo Odzdzr 2 o dH BJdtdZESGE(
dzf Moo @O PHJ (oS j2MEs2 [ sMifdd (s 6dzj ydov d
R. farinacea (L.) Ach. 8 d&zO ¢ Btej HEB O, deor , C dzj dzO, dz
W4 toj d3lzn di3,5rang, tewis, 16, 17, 20, 22, 25, 27, all [FI.
R. pollinaria (Westr.) Ach.d dzQ@ tst€ jozj, dz@ f w ) j; &z13,

25, a11R].

Rinodina exigua(Ach.) Grayd dz0 Ctstej dedtfr; 2 [ R

R. pyrina (Ach.) Armoldd dzO S tstey HBEZBO, dzdf', Wwhnj dv; 1,
25 [R].

R. septentrionalisMalmed dz® tsd p;'3, 27 [R].

Ropalospora viridis( TR ns ber gd dz® sregjhcejnLgp ©
do,dzd ftsdz' f Jicts B d,dzg™v B Jualg tcJ o218 16, 20, 27, a9
[R].

Sarcogyne regularisK © rdb dz® J Is i7dajo [R].

+Sarea difformis(Fr.) Fr.0 dz0 Mmdiisdzy J dzd, MmMtsmder d dzdMmise j dz
16, 18, 28 [R].

+S. resinag(Fr.) Kuntzed dzO md3sdzy J d&zd; 23, 24 [ R] .
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Scolciosporum chlorococcum (Graewe ex StenhyY Nz 8 adzO

Cstej HEBO, d&dJfr, twesddz , wihmjdw,; 1, 2,
S. sarothamni( Vai n. p dy@)zGdatej BJtej L ", 9w L
dor , ¢ dzj dzO, zd g, dzd Milse j deded yr , ts dz

WJ tej B0 d i3, 3 6F, e1113, 15, 17, 18, 20, 22, 25, 27, 28, a9
[C].
S.umbrinum (Ach.) Arnoldd dzQ j dzjaB [R].
Scytinium teretiusculum ( Wal | r . ) O td& o fp;, 224 al .
[R. ) Odzj nj dz2 o s tc OMmdilzjsls j Gedzdzdels Ou @ 204 8 )
MisOlkikzmMO aFfREIL)MNIsdrdzH d S Olststedz”" 2 oadH BB
dzj Mtso dz@ O Paijjtepotetsy j2MEs2  smifdd (st
+Stenocybepullatula (Ach.) Steind dz@& s tdsjdz! ) § t¢ BD
[Ra].

Strangosporamoriformis (Ach.) Steind dz® ts & Jz B2Q [Ry].

Toniniopsis separalilis (Nyl.) Gerasimova et A. BecR dzQ@ tstc j
do,C dzj dz@f tsfd,dg'd te ] ditzfiyjdde®3~ OF 9, 10, 1P14, 17,

20, 21, 25, 27 [Q].

Trapeliopsis flexuosa (Fr.) Coppins et P. Jamés dzQ@ ts ta jz g/ O
MsmdE® tc | o j N xfflz@ B tc O B 5 Ist @dedety; B) @&izg7, alo
[R].

#Tremella lichenicola Diederichd dzd O dzd?8algfja fucata dzO
CsBj tci28[R].

Tuckermannopsischlorophylla (Willd. ex Humb.) Haled dz® s te j
H Iz B6(9 [R].

Violella fucata (Stirt.) T. Sprib.d d&zO (st BJtLJ L', H
sfdde , Mmtsmd , yjtej Bznd, dz023028428 ] d dzj
[F].

Vulpicida pinastri (Scop.) JE. Mattsson et M. J. Lad dz©@ € tste

BJtdL ", HEZB O, mMtsmdz ; 9, 11, 22, 28 [ |
Xanthoria parietina (L.) Th. Fr.d dz©@ G tste HizB O, dor
dzdfr , ddmilse jdededyr , ©Mdd , w¥sBdd ,

HEzB O, dzO B j IstOddB, 14 16¢1E, QazRIE/; a3 [C].

I BMmiEzy H jldzdVje. dzj dzdzOW yomls dzd - § dztsB d 5
f OtcC O 9Cdzt yojls 185 o9dHBo, 9 Issd3 ydm
o dHTESO dzj dzd - j dzd L d te s Odgdz" = MO tetslstetsW dzf
dzdn j desW ddzt dzgr = ctedB GO .

Il sdzr hddzmlse s B dzOtclzy jdzder = o dHtse of
[R] dH®3 1. 9% dzdrn jdesBdtslsr ), dL dzdn
dHddzd yldzts § R f dL sHdyj MSQ] ssfsleasing B d Bfg
(11.9%), ¢ yYyoOofmtd dflsegmdy " &BMTCH) F] ¢

o 12 9 d H 59 Claddhia Borophaea Hypocenomycescalaris
HypogymniaphysodeslLecanoracarpineg L. symmicta Lepraria incang
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Parmeliasulcatg Phlyctisargeng Physciatenella Polycaulionapolycarpa
Scoliciosporumsarothamni Xanthoria parietina Il dur M fteomj dzi Mis dzts 2
ofMmMstej YO MBsMmtz] ¢ s dzOtelzy § dz" .

1 sdz mMidaas dzdh 02 dzedC s § OtC G BRdsMdlsmw ¢ 1 4 d
dqHO (76.8% ddnj dssBdtls’ ) . 1 OdB sdzj | Glsfnlsjljtsc[

9

sC OL Odzd ¢ HEB (72 odHO, 38. 9%) , do©O® (62 9dHC
29. 7%), wfpjdz (50 odHtes, 27.0%), tMmddd (49 s
odHBd, 3%). wtojHdddB tOL dstsBtOLdjd3 ddh 02ddS o
Cdzjdz (38 odHtsea, 20.5%), vyjtejdznO (34 oadHO,
16.2%), fMmdd (28 edHte, 15.1%), jd (23 od
odHBse, 9.2%). stk bcét, LJujoddHEad (6. 5% dd.
Cstey dzdMmlse j dzdzd yr ¢ ddD0 Ceasded S VW (L DAz %)sH Jdz o9 dH
pjtsySo0n yjtddSd. wdzjHkshj2 fshmdj Lfdqidstse
dzdh 2 dzd € s 9 Wy deity i isfipls tc Ols U@ ztscastczf 1 © 1 f Jdzd Istso :
COBj dzdfls' 7 MkeMlstcOOR Gldj yjds 37 odHts (20
dzdr 22 9dHO BdOtlzY j dzts ddD dz®j lsd@zd 61 1. 9 %) , 1
(9.7%) d 5 odHte (2.7%) d&O MO OMW Odz Isj .
dzd h 32 9dHO (17.3% dzdrjdsesdslsr ) : o 0Ot On
ftoj HMIsOo dzj AROO MidzjO® isdzv derdzts 2 EestcCd HtejojMmdy »
CfdetedsWdlsr ftwjHMlsOoadzjdzr 11 odHOMBI (5. 9% dzd-
sl U dets ddD dz® j fpgis gzy 2 0 52 d'dZO HsjOwljdes dzjCeh, 6

dzdh 2 dzed € s 9 fts SHdBEZ odHE BdOttkzY jds d&O0 { dist
ctcdB O Qtsdztsdde: LfdWdlsde » otHEstesMdzj 2. 1 Of 51
f Ot § ftoj HiNls O dzj dz’ CtcO2 dzj fldzOB t5: 2O ff jtco dn
CORj dzd Mistsets Mk MistcOIsO tsB dgOtclzy j dz dzdh ! HJdz o 1
Ctstedzd 97 n afatststslson.

#tcj Hdzj ydfimdzs eadHtse dzO f totserdzlze ff dztsh OH! Mts
2.1), ulsis dzj WodzWjlsmvotbtsdpdsL d B3d ff s dats Ols gzez o3,
slsdesmdlsj dz' des dzgj Btsdz' " s2 Isjtctedilsstedd o ydtelsy oc
10detsdzr M jj SCStdzdyjfmlseats oadHtse (59) lsdj yj dets dzO
(11 2), dzOddzj dzd hoj jOdstcas f sesdfy Has s d3j MiststsB d Is O dzd «
Bjlstsdzdzr d3d € tsdzgflstezC ydwadsd (11 26) .

lfjtor pjamststcdd sg @z lEc © BT dzs 5B dzOtelzy § dzts
YydIsrtej o dH O 1dagscobditeta EelataAlyxoria culmigena
Arthopyrenia atomariellad Lecania subfusculal tSHddz dzd - j desW d dz' dzr 2
¢ to diB Corticifraga fuckelii 1 M f4dtd udmdzj dzdzr § 9 dHT dLe jfm
Isd et d Is sded dgc tfOH ME 52 sB dzOMis d, GHJ ftcj HMisOo dzj dz
yd mzsdz o3 Mmls ts dzGCorticifragg fmeliid Alyga®& culmigena
dLe jfmbd dL oM &&d d §wlsd Mot B ddz' » o
fsdzsoddzO mm 9 j C0O) d3J Mistsdemelbrantejadzd 2 Mstsilse jIsmise
2016, D18; Rodionovaet al., 2024),Absconditella celataj Arthopyrenia
atomariellad L Istej n Mtsotej i3 dzdz" = BB MissRZORBYHj dzd2 ¢ Oy
Lddij &z BteOdzls, 2007 ; Sepa@ifikevebad , d 20®22) , 2 ®0 9 ;
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LICHEN BIOTA OF BABO LOVSKY PARK (SAINT P ETERSBURG)

|.S. Stepanchikovd? A.A. Rodionova, D. E. Himelbrant'?
E.S. Kuznetsova? A.S. Zueva
'Saint Petersburg State UniversityaiSit Petersburg
’Komarov Botanical Institute of the Russian Academy of Sciences,
Saint Petersburg

A study of the lichen biotafoBabolovsky Park (Saint Petersburg) was
conducted in autumn 2023. The survey revealed 170 lichen species; 8 non
lichenized saprotrophic fungi, and 6 lichenicolous fungi. Five species were
recorded as new to Saint Petersbudgosconditella celata Alyxoria
culmigena Arthopyrenia atomariella Corticifraga fuckelij and Lecania
subfuscula

Keywords: Pushkinsky District, NordtWest European Russia, protected
species
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58A20'53.8"N 40A48'22.0"E, 14.07.202
0,87 CdsoMiss€tg tsls  H. z Ote dz0O, dzO st
c1 OkdBsoaMSd?2 (Ltsdsedyj MSd?2) €7.20238A20"
[ (i Nat 174182214, 174182215, -17418
otsMssCkz wls H. z Otc dzO, dz0O b;mmqbs - d o
(Lsdsedy MSd2) &, 58A20' 48. 4" N 40 4
173763960); 4) IOk x4, 1, 222e88'N¢ ts i)
A0A44"12. 7"E, 16.07.2023, ¢p@(iman 1
Cls ¢ -osfstsClz tSls  H. sdted dzazts o 13, ZO Is
1 OkzdissomMS d?2 (Ltsdsedujmeéd2) e, 58A23"
6t (i Nat 17392994%,; 06)7 JCasBHéEdmiedBist
1jojtese s, dz0 B;mmqbsmqq-JQ@mwgqul
(Lssdzsedyj mSd2) &, 57A46' 02.6"N 38A2
03.07.2021, ¢t (i Nat 1359-6B8HERY R Bk
LUYUKBO, @O bjwwdlsstdd slhink dRd Gludeter)ds),
57A43' 28. 5" Ni 5378AM236 '2H06 .7I''"NE 38A26' 58. 4"
(iNat 129589957, 129589970, 129589966, 129589963, 129589972,
129589976, 129589971); 8- sislosf izy jisls 0
ujtetf ddzse s, dz0O sjtetcdlststed d-1 5@fRT 1}
(Lsdsedy MSd2) &, 57A43'12.8"N 38A3.
135915390); 9) IOk %4, 0,6 Cd& ¢ Mjoj
{{1v 14 -t 5 giztg R) Cizgl 2 (Ltsdsedud MEd2) ¢
38A32'51.5"E, 10.07.2022, otfsO@ Nagt 1
0,25 CHBLOfPHEZjtstls [ [ dd5. | O2HOKLO, dzO
¢l Jj el degzy MC d2 (Ltsdzsedyd MSd?2) e, 57/
10.07.2022, [ (i Nat 132816398, 1
VG dzd Uymded 20 67 CasRilsml jteis H. IsB®fpddyr ¢ d
{{1wv 14 -¢ & gzip B) Cizgl 2 (Lssasedud MEd2) ¢
38A24'22.6"E, 10.07.2022, [f (iNat
Mjo-ptslssCk ls H. Jomqmlsq, dz0 - Isj toted
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IsdyMSd2 (LssdsedujmSd2)e, 57A37' ' 31.9"N 38A2.
(iNat 132956111).

Dactylorhizaincarnatg L. ) -So¢ O Betstedw. {(JHEd2 odH)

[ Ols j tod Odz: 1) {dz, " CHF@ME (IR otc H . S OH tsYydzd ¢ , C
sjedlssedd L[y ek nCHR) el dssdssdui ned2) ¢,
57A45"' 44. 7"N 38A31"'21.9"E, dz#¥F, Is®6G. 07.2022,
Xd, 0,5 CHBOFOHM ol H. s stetso d dzts, z B;tGJGO
57A46' 50" N 38A27' 48" E, 12.07.2022, ¢t (i Nat

Dactylorhizamaculatd L . ) -So¢Ol§ Betstedw. (tJHEd2 odH) .

[ Olsj ted Odz: 1)-dz,0 cLqUBSC Yo wMists Yz ©Is HH. [ BHW
I tsdz sy [ jdz dedydetsy, dzO s ] eledystpd? [ [l v 41
(Ltsktsedyd MSd2) &, 57A39"'"30.9"N 38A24'34.2"E,
(i Nat 135941616); 2) OB %4, 2,3 Cd&3 ¢ LOfOHE
Isjtetedlststed d {1y JilsleNfOQQDJtGRdZJsdeBGdqurJQdQ)é,
57A41'12.9"N 38A26'19.5"E, 04.07.2021, ot (i
1 ¢ds ¢ otfmMstsClk s H l Omdadz €d, dzO ls;tetsc[lststc;cf
Il sdymMed?2 (Ltsdtsedyd MS&d2) e, 57A37' 24" N 38A24"
(i Nat 132956076, 13295608 3)446.2"E) sOd3 x4, 57 4
10.07.2022, [J (i Nat 132956074).

Eplpactlshelleborlne(L)Crantz(3-WQ Olsj cisjel™d 2 o9 dH) .

[ Olsj ted Odz: t-dz,B dalzmCid2B dedzmC, L OBtesh jdzdz" § EyoOf
Fdz. sttc&d@4' 10. 1" N 38A4(i5lat57§25697).E, 22.08.2020

Epipactispalustris(L.) Crantz(3-w¢ Ols | cisiteslf™d 2 o9 dH) .

[ Olsj ted Odz: [ 7L d dEmCg8 2 Cods MEBSEIW S tSls  H.

1ot ts, dzO lthstsq’lststsq’q-J e d 24 1) cl jton
(Ltszsedyd MSd2) &, 57A45'39.1"N 38A29' 30.6"E
03.07.2021, ¢t (i Nat 135953109) .
EupatoiumcannabinurrL.(S-W COjetstedw. 1t 4JHSEd2 odH) .
[ Olsj ted Odz: 14tda,ﬁ]d2|0®l;‘r]®+q’&OWts s¢CteO0d dzO Mt . RN O
57A10'22.1"N 39A20'16.9"E, dzz ¢, E OolstsHtsttsE

121795764) GARIN 21798).
Fragaria moschata(Duchesng Weston (3-W C Ols j c st 9 d 2

od H) .

[OjtedOdz: 1) fiz " O @ffS 23 t€ s ek Bls H. | jter
1l zsfis € d, dz0 sztgtgq’lststh’q’ -J£51d2>|dn§d211 ¢l jtenc
(Lssdazsedyj mMecd2) &, 57A41'33.0" 38A23'47.0" E.
135907110); 2)dzf 0,08 dfnd?Q thl]’OHIz sls H. |t
Isj etedIststeldy 41N ¢ll g doj-fiygj d 2 (Lssasedui mMcd2) e,
57A42'26.8"N 38A32'52.8"E, 11.07.2022, ot
[rhCeddemed205 C¢d3 ¢ ek s H. vetd ddSd, dO Is
1 1) cl-J sl cd?2 (LBEtedyjmMecd?2) e, 57A44' 14.3"
11.07.202235903p53). (i Nat
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Goodyera repengL.) R. Br. (2w C Olsjcetted W . H4CtcOh
yd mdzj dzdztsmisd o dH) .

[OljtedOdzz 1) dzf @ d2mcYgdB © MJjojtelz
O Isjtwtedlststed {{ Hosdzy M§ d2¢c 1 § eBdgzse dy
57A46' 07.5" N 38A28"' 4 335826986) B35926P892 0 2 2 ,
2) kO %4, 0, 33 B3 ¢ LOfoOnHk s 1 J] d
1) cl-jeBEncd? (LosdseduyinSAR)ERS 8 . 547"A
10. 07 . 2i0l& 235914871). (

Hepatica nobiligMill. (3-w¢ Ols j cisjisclf™d 2 o dH) .

[ OljtedOdf dzff T efi2C 6, 5 Cd3 ¢ v ek ls H.
Isj ctedlssted d J{Vuv -l MR e dzfstsdztse d Yy
57A43' 45.3"N 38A27'51.2"E, 04.07.202.

Lonicera caeruleasubsp.pallasii (Ledeb.) Browicz(2-w € Olsj ¢ sted W
4sCtcOh O h d2MmMw o HYd Mdzj dzdetsisd o

,[Olsjteo[@dz: JsdB d B3NS Y2 CoisMBEBE T ssls
¢ tsdzd dz' 2 58A20' 19.6"N 40A48'21.8"
7.07. 2023 ¢t (i Nat 173739997) ( GAR

Neottiaovata(L.)BqufetFingerh(S-W COjetstedw. t 4JHC

[ Olsj ted Odz: 1) tofzl W O &M NIsHYE | BiS

d
2
¢
L

t
1

149t s, dzO sjtetcdiststed d -1 wfdfPmpC d 24 1

(Lsdsedy MSd2) &, 57A46' 00.1"N 38A2

03.07.2021, ot (i Nat 135953281) ; 2

Qtslsls,;H>|dztsGts sy d&z¢ O [ Oted pdz§ d.¢c | gz®&n Hzj t
e

Il sdyMed?2 (LsdsedyjmMed2) e, 57A45' 47.
(iNat 135960285)

Platanthera bifolia(L.) Rich. 2w ¢ Ols j c 8w Oh O h d2 fmw
yd mdzj dzdztsisd o dH) .

[ OljtedOdz: 1)-dzf v B BREHBPISHWE L BSIs H . 2z
dzO ls; tstsqllsllsltajq’d 1 ¢l Ozd3seo MG d 2 (L st
53.7"N 40 21. 9" E, 14. 07. 20
dSB shisyb jwsts H. 1 Jo.
ldsznC@DJtGF(dZJsisdzisGdu
"tE,1 3069.20770.2240, 2
E tsls H. ] sdzts+
A | 57 A

F’)>4—a

7.2022, ¢t (i Nat
TrisetumflavescengL.) Beauv (3W ¢ Ols j Gt
[ O otef [ ¢ B agMC dp@f tstslsdo
te. [Bdetster , dzO Ls;tstsdlststqu {d
58A20'37.8"N 40A47'51.8"E,
Verbascum nigrurh. (3w C Ol jettedw . t Cd?2 odH
[ OljtdOdz: 1)-dzf 9 aYadgmE RIS 2z tsls H. 2z
dzO Isjtetcdlststed d [J1wv 13 cl1 Okzdstsea M ¢
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58A20'39.7"N 40A49'34.0"E, 14.07.2023, [ (i
1,8 C(HB-o&mMwmiz sls H. z Ote dzO, ZO Isjtetedlststedd
Cl1 OkzdissomMS d?2 (LotsdsecdyghiegR23 2, 85BA2D044Q27 320123
[ (i Nat 174182226); 3) bkOd& 3j, bk s yds2 dt
sj tedlsstedd J[J1uv 1 1) c1O0kdisomMEd?2 (Ltssdzsedyd M
40A47' 43.3"E, 15.07.2023, ¢t (i-Nat 173927910
otsmssClk Bls (. s6TIZdA28' PB8AR0VE1414. 07.202
(i Nat 173743906) ; 59)tfdO§ Iy jisls Of, sHih. Cuds CCts drdetis 2 ,
Z BjttjEdO t. [Bdetster, 58A20'08.1"N 40A47'52.3
174207602); 6) kOB 3j, 0,3 CHBN sckz s .
40A47EB790 B 20 INat174182210).

Jtede" d dzdho2dzd<¢d

Calvatia gigantegBatsch) Lloyd (3 € OIsjetstedw. { JHSESd2 odH) .

[ Olsj ted Odz: ClowmiydzOamnC d 2 v Gids j o 15, 57A35' 18. 8
39A28'23.3"E, 10.08.2023, ¢31 (iNat 177639812

Peltigera extenuata (Nyl. ex Vain.) Lojka (4-W COlsjetsted W .

f OdzsdL 2y dede" 2 o dH)

[OljtedOdz: [r-teSduemMC®Bjtgj2yjots (57A51Nj22, 17
38A30Nj32, 49n 9. H. ), WicOEdi3j dzls MR tHBdz dese s
stc©Gor; 24.07.2015; 63 (GARIN 6336) .

PeltigeraneckerHe pp ex KBl IC.OIsAregs.teafdfH) f JHEJ?2

[ Olsj ted Odz: 1) -da § S . MCzfPMmide] 7 d dats, 5B 9 SH dz¥ dzd
Gdzddgw dzr § € Ote! § ter (57A56Nj25, 62n fm. h . 38A13N
ZO o3y ZEsotsH! J, d@O thMdtssOdkdw¥ -~ Mlsosdtss do,; 14.
12784); 2) 1Ok %j, (57 MA50Nj2%,zénkmp2f).dodzv,C 3IJIMDA1

d34dz§tsalsHJJ, O cdddzsd3 deseotsdy Myt J; 14.10. 2
12786); 3) IO %4, (57A56Nj25,88n fm. h., 38A
J iztso 2 dzj f, sBter o 5 ) dats 2 LMy s dydd, zO0 Mk
14.10.2016; Gy, ildew 9CBG®ARI4N] , Us2(75970A5 6 Nj2 1, 35nj M.

., 38A13Nj46,47n o. H.), dOMOYHjdd¥Y dL Hjtjo
Bjty L O, ssf tsdz' ) , ZO0 ks Oddd cdddascts § daw
GARIN 12826).
Peltigera polydactylon (Neck) Hoffm. (3w C Olsj c st ¢ d 2
9dH) .
[ O] ted Odz q’dzﬂjgeﬂz? h @& . s tstetso d dats, BjteJG ftc. SA
(57A46N125 37n M. ., 38A28Nj46,75n 9. H.), M
toj L dzv €O, dzO 1]’151{94, 23.07. 20 k&, ( GARI N 6

~—~~ ~

B J ]
[l wv ¢l ibttsomMCd?2 f OtcC e (58A3Nj46, 34n M. h.
f sz e dzd tzsH j 6 j d20 dzd Mlseo j dzdes?2 f stetsHT , dz2O o j to
08.08.2015; ¢35 (GARI N 6883).

PolyporusumbellatugPers) Fr. (3% ¢ Ols j citsjel™d 2 o dH) .
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jOltheo[Odz: [ bdB d 5 S @ 2 Cotis ME B ssIs
#asCtsdzddr 2, d&O Ikjttedlsstedd [[I v ¢} 1 ¢
58A20' 19.5"N 40A48'27.5"E, 16.07.202:

1 JMf sL o sdatsydz J
Ceruchus chrysomelinus (Hochenwarth 1785) (2v € Olsj ¢ tsted W
es5CtcOh O h g2 MmMw o yYydmdzj dedesmisd o dH) .

[ OljtedOdz: [-dzBdBMIJLBES otsMissClz tsis
dzO Isj stedlssted d JqUOBRs oMY d 2 (L stsdztsc
58A20' 17.4"N 40A48'28.7"E, 16.07.202:

Drepanepteryx phalaenoides (Linnaeus 1758) (2v € Olsj ¢ sted v
4sCtcOh O h 2 MmMw o yYdmdzj dedetsmisd o dH) .

[ Olsj ted Odz: 1 J Gzts 2 L fif Gsdin? te stets €, da
Bdes e 5C 9 Otels d o ddsEXs 58sEON BB8A13' 57.6"E
(iNat 42673952).

Euphydryasnaturna(Linnaeus 1758) (3¥ C OIsjetstedWw . t 4 H

[ Olsj ted Odz: 14{dze;fndﬂaaﬁjﬂ3q’§§tsﬁjdqysﬁjztm§sls

.{IStGISHthJ, 56 A37'56.9"N 38A45'29.6"E
12. 2(i0la 83111639).

Glaucopsyche alexis (Poda, 1761) & COjeotstedWw
esCtcOh O h 2w o yYydmdzj dedesmisd o dH) .

[ Olsj ted Odz: tr eladhmCd@s totste j dedzr J ¢
vdndid dzgd o ME SGE TS StsteW sftcj Hf tedwWIsd v, 57

10.06.2019, ¢35 (i Nat 26755667) .
Melitaea phoebgDen s et Schi ff erCnolsljlcesrted w1
4s5CtcOh O h 2 MmMw o yYdmdzj dedetsmisd o dH) .
[ Olsj ted Odz: [rig ddgmc2d2Cdsg € s cbkz sls

1l dzsmis € d, dz0O sjtetcdlststed d -l fsfdduns d2 1)
(Lsdsedy MSd2) &, 57A41'29. 9" N 38A2:
195934517)

1 sL o sdatsydz |

Ciconia ciconia(Linnaeus, 1758) @ ¢ Olsjetstedw. {( JHSEd:

[ Olsj ted Odz: [ r hdg d dzfieS d ? s fifds 5 y dzts 2 G to (
ANjHBtE 89 5, &Z0 Ikjttedlststedd [[1 U 11 c
A j H smcsase, 57A38' 48. 6" N 37A44'52.2
09 06 2018, ¢7 (i Nat 64431227); 2) I
[ 11 cldzjLHBO ! OdMmistse ) . S
37A 57 24. 0" E, &0 otHtdOf tstedzts?2 B ON dzj ,

Larus argentatu$ontoppidan, 1763 {8C Ols j Gitsjel{ ™ fHD) .o d

[ Olsj ted Odz: vidds © jOo,fiC d Q a3 e € osMmlstsC iz
sdtsomMitsy, d&O Ikjtwtedlststedd [Jl1uv 11 ¢t
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39A21'60.0"E, djMmlsts afOHjded¥ tc. CHBHBO o tc. I
233705668).

1 0aHSd odHBe, dzzy H O h damwdre sisBtsdy ¢ sdz
mMsmistswdzd j &3 o ftcd toctsH dzts 2 fmMtej H J dz0 s tetcdIststcd
sB dzOMis d

stsimzudmilsr j tOMmilsj ded W

Acorus calamus.

[OljtedOdzz 1) gz @ dazm&dg2¢ tej o j oz SIS H. ULVGTSC
BJjt] G tc . l sdze d , dz© Isj tctcd-lststzgf s dRJ 1 U 1 1) C
(LsdsedyijmMed2) €27 '5172A424" B,0. 8 1 N0 73.8200 2 2, ot (
135901728, 135901726) ; 2) kOB %4, 0,35 ¢d3 ¢
BJtej G tc . l sdze d, dzO ls;tstscf]slsdizn{ﬁj&‘q’l?jlu 11 c
(Ltszsedyd MSd2) &, 57A44'52.8"N 38A27'13.1"E
135901681).

Campanula latifolial.

[ Olsj ted Odz: 1) -d, ¢ 82d dgf® d @O tco sMistsEC BIs H. ] sy«
Yitejf Odetso , dz0 Isjttedlststedd J[fluv 1171 ¢1 Okzdise mM& d
58A20' 43.9"N 40A49'31.4"E, 14.07.2023, [ (i
0,7 Cd&3 -EOMQrlg tectsls 3/ v Mmls. t 2h O, zZzO IsjtctcdIssicc
Cl1OkzmsoamMCd2 (LtssdseN40 S qR 3507.2088A20' 28. 4"

[ | iN@t174182235).

ConvallariamajalisL.

[OjtdOd: 1) -d&“ BY B8 EAUOTOHE ¢85 H .

1 j dzse dzOL B89 15, dz0 ls;tstsq’lststh’q’ [{1vu 11 C
(LesdksedyijmSd2) e, 5'8A1912600" R02430,A58H1 57(.i2Nat
173763967); 2)dzf 0,04 BB IR ez tsls H. | jtendedd
dz0 ls;tstsq’lststsc{q’ { [ Vs dzqﬂrﬁic{?g:]ﬁtsﬂsdzgizisc:c{ugﬁj d2) e,
57A41'20.8"N 38A23'42.0"E, 09.07.2022, &t (i
0,26 GCd3 ¢ LOYOHE ,Blsdz(Do[,[SJtc[tdﬁlsts{tGQqu’HOo[tso(Olu 11
¢l j toh tzgzy MC d 2 (Lssdzse d yNNSEABAE 505BA44 29. 0"
10.07.2022, ¢t (iNat 135914878):;: 4) IsOd .
CslslsjHydtcets fsmy d&zZ¢0O0 [ OtedsdzS d, @O Isjtecdlsstedd
I sdyMSd2 (L stdscdad mh d 268783 10'0T2022,5 ' 4 6

ot (i Nat 135960287, 135960301, 135960289) ; 5
H . LGEtsdz dzd € d , dzO Ithc;tc;q’lstslgtf,dzxfr]u{:ﬁDU 1) cl g
(Lssdksedyjmcd2)e, 57A44"14.1"N 38A26'55. 4" E.
135903055): 63z UOd@TYKSH 2 $ddk) | BB, H &ZO
sjtetedlststedd {1 v -IpsldpMSgRjteddagstsdzsedyd MEd2) e,
57A38"'47.2"N 38A31"'"17.3"E, 11.07.2022, ¢t (i
fts ¢ ydets?2 cGtOdzdyy H. [fdmidots, dz0 Ithetecflsisteq’cf
sdyMCd2 (LssdscdyujmSd2) e, 0¥7RI2'248 04" N 38A3

AN

iNat 135921243).
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DryopterisexpansdC. Pres) FraserJenk et Jermy
[ Olsj ted Odz: 1) -fzr h Od @mcCddd O ftO Hnlg o s 5 H

| stesHdN j, dzO sjtctedlssted d -1 ) isC d 24 1 )
(Lstsdzsedyj mMscd2) &, 57A42' 33. 5Nt 38A3
135898114); 2, uc ROUMIYdRH g 565 H. ] 02 (
sj tetedIststed d {{1v -l mMSgRjtefdefstsdztsa d y
57A41'31.5"N 38A33'52.0"E, 10.07.202:

Dryopteris filixmas(L.) Schott.

[OljtedOdz 1R)-df ¢ B ( BREHNIES W ssls H. 2z
58A20'58.5"N 40A48'22.1"E, 14.07.202
0,5 Cd&3 COMPrwlg totsls H. 1 j dzse d&zOL s9ts, dzO
c1 OkdBsomMed?2 (Ltsdsedyjmcd2) e, 58A19"
bt (iMNRAF271929); 3) -df " "h&,dedzMC g2 Ctc L OFf O
| stesHdh dz0O sjtetediststed d -1 e} S o 24 1 7
(Lssdzsedyd mSd2) &, 57A42'24.3"N 38A3.
135897575) 4) lsOdBL QffOH 20, ®Is CHBZ € Shgits
Isj tetcdIststed d [ {1 hdisldpy MSgR] (LBdsecdy
57A42'34.0"N 38A32'43.8"E, 11.07.202
0,5 ¢35 ¢ ¥cekz Bl H. veEetdy ddSd, - dZzO Isj
Il sdymMed?2 (LsdsedyjmMed2) e, 57A44' 13.
(i Nat 135908 1yMm8Qe? k) oiglssydats? ctcOdzd y
z0 Isjtetcdlststedd JJLMBQHM$d2gJﬂm&&¢BGdu
57A37'25.6"N 38A29' 15, E, 10.07.202
1 ¢ C-LBfOpEts sls  H. 102®qhq dz0 Isj
¢l jtehtgyy MSd2 d (] fisdis)cei335NKNABBSABI ' 51
10.07.2022, ¢t (i Nat 135924661, 1359:

Juniperus communis.
[ Olsj ted Odz: 1) fzf "0 dlEMEd?2 Ctemj ojtelz s

ls;tstsq’[ststeq’q’ [{1wv 11 ¢ [ tsdzd dzO tc . S
57A46'55. 0"N 38AR,9'®I3. O"Eat 0B3HI52072
0,2 Cd&3 ¢ MjoedJtk sIs H. 1 jojtBo s, dzO
I sdyMed?2 (LsdsedyjmMcd2)e, 57A46' 05.
(i Nat 135927012); S O @R 2y JsIs H,. 3 19dB
sjtotcd Iststed d W { Yol jltgsidday i € d 2 (LBBdztse dy
57A46'08. 7" N 38A28'33.4"E, 09.07.202
0,25 Cds ¢ s8cek tls CBllsjHydsects My &z¢ O
1 1) cl-l sz d2 (L Btsdtsedyj Mcd2) e, 57 A
10. 07 . 2i0la& 235960815). (

Lycopodium clavaturh.

[ Olsj ted Odz: 1) -fzr h Od deiCCdd? O ftaO Hnlg o s ts H
1 stetsC, ZzO Isjttediststedd [ [l U 11 ¢ utsfd
57A46'55.8"N 38A29'12.8"E, 03.07.202
0,23 CHBOYOHEs sls) QA[HOtedddz. dzO© Isj tetcd Iststcd
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1 j tof gz MC d 2 (Lstsdzse d yNNSEABAE 545 2A44' 26. 5"
0. 07. 2i0&P35914852). (
MalussylvestrisMill .

¢
1

[ Olsj ted Odz: [ r il d dpine8d 2 € dig OF OHnlg o jstists H .
| BtesHdN j, dzO sj ctedlssted d -1 df fisC d 24 1 ¢l jterm
(Lstsdzsedyj mMecd2) &, 57A42'30.7"N 38A32'49.2"E
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ADDITIONS TO THE MATERIALS OF THE RED DATA BOOK OF
YAROSLAVSK OBLAST

A.A. Rybakova', L.P. Mitrofanova?, E.V. Garin®, A.V. Zinoviev®
IStrategy of ECO, Tver
?.D. Papanin Institute of Biology of Inland Waters of the Russian Academy of
Sciences, Yaroslavl region (Borok)
*Tver State University, Tver

This study compiles original data on rare and protected plant and animal
specis recorded in the Lyubimsky, Myshkinsky, Nekouzsky, Pereslavsky,
Rybinsky, Tutaevsky, Uglichsky, and Yaroslavsky districts of Yaroslavl
region. New distribution records are reported for 36 plant species, 5 fungi
and lichen species, 5 invertebrate spectedjird species, and 1 reptile
species. Among these, 3 species fall under Category 2 (declining or
vulnerable), 23 under Category 3 (rare), and 5 under Category 4
(insufficiently studied or undefined status). Additionally, 21 species
requiring special mordring in their natural habitats are documented. Rare
and protected species were identified across ten protected areas, including
three zakazniks(wildlife reserves):VerkhneVolzhsky(zoological), Dolina

reki Yukhoti(landscape), andNaumovsky(zoological) and seven natural
monuments:Gnezdovye aistov v der. FiodorkoyStork Nesting Site in
Fiodorkovo Village),Gnezdovye aistov v s. Yurievsk{Btork Nesting Site

in Yurievskoe Village),Dolina reki Edomy(Edoma River Valley)Park i

prud v s. Novom(Park and Pond in Novoe Village)Sosnovyi bor s.
Okhotino (Okhotino Pine Forest)Jrochishche Altynov@Altynovo Tract),
andPetrovsky ParkPetrovsky Park).

Keywords:biodiversity, new finds, protected species, rare speciesPRtd
Book, protected area¥,aroslavl region
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