ISSN2077+3366

IR RU[THUI [ 1 OUSR R |34
t{fedrRBE8s B ALT[TOA

Arrrtrtoef?2vyr 1Jwv
vytrrrrieg
or {1t AsrREBBULT

zr1d L1t o 19
R

R

réotevlpoyvdr +orrprovu e L1106
gzar1d frterdflorre
bt euvl (uRIE t HRU[ U

MINISTRY OFSCIENCEAND HIGHEREDUCATION
RUSSIANFEDERATION

FEDERALSTATEEDUCATIONAL INSTITUTION OFHIGHEREDUCATION
¢cDONETSKSTATEUNIVERSITYé

Yt farJcf3 €8s IUMRROIRI Pt REST 3

srmir {11 vd1d trarRIL O
1 O yWdE0CIsdyuj MSd?2 ykztddd

-3

[ f) dzts & ™eec

PROBLEMS OF ECOLOGY AND NATURE PROTECTIO N
OF TECHNOGENIC REGION

Scientificandpracticaljournal

No 3
Foundedn 1999

2025



ISSN 207733661 tctsB dzj d3f

J ) 2 tc da0tddg B dxj o3' 1
JIBHO9 Olsj dzj 2,
9 Olsr 908Is hdtetsC d2
wdL

164 HdZOL dzO Y j dz H dz¥
ydotslsdz =, BdtW

1§ M Odzts 9Ot ¥t ,IW-BO K20 L
(CzOoadzr 2 jHOCIEStE

I Btej ys g2 gst-tc , B dits dz.
(LOd3. GdzOo e ts tj HOE
0C Olsso fliatsie., B disdz. dz

¢ dzj OMBgPLehitc vn did3.

]l OtcH Ezdzd i tstaflj.H @20k €
| o, EsWip , B disdz. dz
| BteB 59,HEB.Y-tg HB d sdz.  dzC

M4 B3ud dz ity R OdzH. B
[ fed Mtso QH Bu-ted d sSdz.  dzO

SOLjjo,fdetshtec j 5¢ tdzOkC

s 0dzOj o, ketshteB s dzdzO Iz €
sdzd d3j dz$ 5 f dai-tdg .d,5 dzdzO Iz

stsdzj Mdad € 5o f @il -Ay,. dzO

{MsOf gt
ltetsS s § dzgSHES . -,
4 OW sdztRo. H, 5y .
#j e j j o,¢PdaH .
g tsB tsdzRof, b tsW-tc ,

If. tc ol o tsdzv  daC
1€.QdzH .
C OdzH .
BdBdz.
Baisdz. ¢

stekzh  JH.swyHes d s dzdzOkz €
YyJd&Bd tedC Qdzn . B d 5 dz.
sseo. MjXtjlsOts:
1dteSts R O0dn. Bdtdz o

dzOkz ydzr =
Ctolze
dsdsedyd M9 6HQH € ONH@Y dGipsMiftfse dzj &3

qud<ed,
OCkdz sjlstse d

t 4 HOSC yd tsdadzO W

ICsdsedd d SRLOd
Csesedd d

i tcd tB.s HI
tsn tc Odz

psftetsmise { C ts s ifesEsR,,

M i ydoddmlsse o B d&ZOMIsJ
) e teOddy tftasiditeistH® 9, O s P dzjls0 € d

COWjHte oarmMhdnrn Eyjsdz =
Csdzdlzj ¢ W

A1 JUuchhfbsdd y¢d2 cesfmkuHOtMmise j dz

A1 JUuchhfbsdd y¢d2 cesfmkuHOteMmise j dz

A1 Jud@2CsfmMCd? ctsmMizHOtMmilse § &
Zdzdo j efndIlsj Is

ALl Juchfsdegj ysd?2 cetmikzuOteMmlse j dz

ALOJU didzc?2 W JiHJtoOd dgg 2 1lsdsdedidtad
SALv, 0SOHjBBdW BdBdstedd d BBl
ALIL L ¢ bEgl@dRU) MEd2 Mo

ALPJUu dfdec2 W JiHJtOdz dzé @ ¢ @ Hzg €34

Bdtdztsedd d Bdtljrmdsdksedd d
Al Juvclfsdzi ysd2 cetsmMkzuHOtmlse j dz

ALOJu dfdec?2 WiHJtoOdz dzg 2 ¢LdRfHe)]
Bdsdzsedd d Bdtlsjnrndasdzsedd d
ALOJUu dfdeg2 WiHJteOdz dzg 2 o¢XdEdHe ]

Bdtdztsedd d Bdtljrmndsdsedd d
ALt Ju ISt Yy MEd2 ctsMEzHOtefglse |
AlJluq toHy ZDH P @ fisdzszDEl) dzg d s S d
B 5ls Odzd O CQMP] & dzOD Il W] Sglsdicy €
ALOJU dfydec2 WiHJOdz dzf 2 oXdagHejd
Bdsdzsedd d Bdtlsjrdtsdzsedd d

ALV ¢crBdej ysd?2 BtslsOded yd i
ALl Juchhisds g&tHEHOMmIse j dede” 2 E
Al Juvclhfsdzi ysd2 cetsmkzuHOtmlse j dz
I dstcOL dzgstsBteOL W dzOL j dgdds[2 B¢
ALOJu clsfte” d3MCd2 WjiHjteOdz dgr 2
ddd. R .J jtcdzOH fySksigO=iad-f Pre@stsc d yd S C

A1 Juchhfsde y¢d2 cessmkzuOtmise j dz

ALl Juchhisdej & HRHOMIse j dedz" 2 &

ALdJuchfsdey ysed?2

A A

csfizH Otcmise j dz

Isj ndztse j o

f tfdizsstdrd ¢ ks Js #) dzts iyl
Mtsstcz H-RfTtzg H o O Y dttc DU B o B8 & O dzg
BCd HsVQ@fELy
Lesdzsedd  BRtOdy
LCBzsedd,
MiskzH
LOoj

B

(slse. MjLtjlsOts!
retedzOdz 9 Sz yjdz o 1 jtejyjder tjyddzr dqtelzj d3r = dzOlzydz" = dL H
sMmdese dz" § dzOkz yda djm g JieLlskodg dIRO Isiz0 Msd ME Odzdd Eyj dets?2 Mmisd § § dad ¢
flsj§jdd HECSEBREQ] d2O 0P 50 4 APYOR2 4fndej.H Iz " dd3 dzOzyde di3 MY j yd Odz
1.5.9. 1t0dd¢0 (Bdbdbciy MCYpdt®C d(dsdsecdy MSdy ¢
rztedzOo C dz yj dz 9 1 jtejyddz tRrR1 A {Odd 20dz6d tisdgdz2 2 . O6G BRDEH
Htej M dLHOIj dzw :
[ dded Milsj teflso ts ok ¢ d d ar mMh jdéts sSBteOL tso Odad W t sffipd 2 i
odsj &)l dzd ydf Odz! dzr 2 [ € g oL Owme 2, 1AdkZ Miste. 1
AJHjtoOdz dats ctsfmizu Otefmlis o j dadats j BE HY JIsdatsj sBtOL ts9 Ols j dz' dats j
ctsfMzH OteMmise j dede" 2 Edzdo jtefpdlsjlse 283001, ¢. 6djys, kdz vde
dbHtej M tjHOSCY]]:
283050, [tsda ysoOw | OtetsHdzOW { j M wcdPS O, .. | tdzj ys, .
#0 sz tc dzOttp®//dongeecolog.ru/ E-mail: dongu_eco@mail.ru

1 jyokojsmw

Yip) delgBBg @ [ L ¢k fsdzj yL d2

f 65 Is 15 CIB EAB1.10205 G .
Anl1Juchfbsdz v &SRB H OteMmlise j dede, 2025z dzd o | tc

EsfkHOLmlse j dadz 2

z d



ISSN 20773366Problems of Ecology and Nature Protection of Technogenic Region. ZDXNo 3

Papers of academic stagtientific employees and pegtaduate students of high schools and research
organizations cover a wide range of questions of ecological, floristic, faunistic, biophysical and physiological
orientationand touches problems of ecology and nature protection

It is intended for ecologists, botanists, zoologists, plants physiologists, man and animals physiologists,
biophysics, experts in nature protection and for teachers and students of bi@odieablogicalaculties of
higher educational institutions.

Editorial Board

Bespalovas. V. (Editor-in-Chief) DonetskStateUniversity

Goretsky O. S. (AssociateEditor) DonetskStateUniversity

Akatov V. V. Maikop State Technological University

Alemasova A S. DonetskStateUniversity

Varduni T. V. Academy of Biology and Biotechnology

BotanicalGardenof Southern Federal University

Glukhov A. Z. DonetskBotanicalGarden

Gorbov S. N. Academy of Biology and Biotechnology
Southern Federal University

Demchenko S. I. DonetskStateUniversity

Denisova T. V. Academy of Biology and Biotechnology
Southern Federal University

Kazeev K. Sh. Academy of Biology and Biotechnology
Southern Federal University

Kalaev V. N. Voronezh State University

Klimenko O. E. Nikitsky Botanical Garden

Kolesnikov S. I. Academy of Biology and Biotechnology
Southern Federal University

Ostapko V. M. DonetskBotanicalGarden

Prokopenko E. V. DonetskStateUniversity

Safonov A . DonetskStateUniversity

SergeevM. E. Federal Scientific Center of the East Asia

Terrestrial Biodiversity

Sobolev V. 1. Humanities and Education Science Academy
Crimean Federal University

Trush V. V. DonetskStateUniversity

Chemeris O.V.(Managingeditor) DonetskStateUniversity

Pirko I. F. (Managingeditor) Donetsk Stat&niversity

The journal is included in the List of pemviewed scientific publications in which the main scientific
results of dissertations for the scientific degree of Candidate of Sciences, for the scientific degree of Doctor of
Sciences should be published (Lidtthe Higher Attestation Commission of the Russian Federation from
April 9, 2024) in the following scientific specialties:

1.5.9. Botany (biological sciences); 1.5.15. Ecology (biological sciences)

Journal is included in the List &tussian scieiftc citation index(license agreemeiNo 37806/2016
dated24.06.2016).

Publisher's address:

Ministry of Science and Higher Education of the Russian Federawenskoy Municipal District,
Tverskaya St., 11, building 1, Moscow, 125009;

Donetsk Staténiversity, 24 Universitetskaya str., Donetsk, 283001

Address of editorial board:
Faculty of Biology, DonetskstateUniversity, Schorsa str., 46, Donetsk, DPR, 283050

Website of journal https://dongeecolog.ru/ [ -mail: dongu_eco@mail.ru

Printed by decision of Donet&tateUniversity Scientific Council
protocolNo 12 dated31.10.202%5

a DonetskStateUniversity, 225



ISSN 20773366} tetsB dzj d3' ! Ctsizsc s shigOdiscl teizsct8 ] ¢ d & dzO.

gfrrtr o1 RY

A fte, Ssf{fJ4rRC R IMEOLO T OuURU[]

JtedH{ 95, MR IS0 [ dEPYTQWM Zdz! sOIsT d dz
fjtemtf jSCIsder dmy sdz' L soa OdedwY tWwJHSECIR H] €
B SIS Odzad U GHEES .G.0S i ceeiiie e e ettt e ettt e e s e eeat e e e s enb e e e s enb e e e e e enbennreeeeenreeeas 6
 sMisso Pdesg O | dzzfF 59 PBHEtSHSH.J NEAR yd Sdz
oL i3y desMmisd o dHBO kteB OdzsSH | dzH oS dziSte” £
h QR ls | SAZB.OMMIY O s 17
[+ wWCisHOutsH jto Odzd § swyjdz' m dBJ sOdzdzse
OcGtesyjldatatgsipn] ¥ ME 2. .6.B.ZOMIS.d..ccooooiii e, 25

sdhC@de. ZOR sHSC On BttOLYytse s j yoks s
BothrodendrorpunctatuniLindleyetHutton 1833 o tslsdztsy j dzdWw.n. 33

| sMelo. | i foj v o dzOu Is S0 ¢ LCHEIE dzts 5 yj S OW

uJ
6jCkd sdoOydqd Isjodascj dzgdats L Oftsdzj dgdgr &
1 OfF OH 2152 & 0 Bttt (Mo Qoo eereeeeeeerereeeeeseoesseeeeeeseseesseeeseesseen 58

Adbuvr o, CsfJJLIRC R Imtor ¢ rrIJur{

b Bsdagf tz. t B8 " dJ sfr i &3 2 Milse O S p h e foimdsy
djojtodzsets 1 tcdOLastwL 8" "] gedatsify.loyf. 52 i, 67
[dzt hjeamClow, bZzJoyqdeS s [lOodz 9 90 uw®KLS ¢Mm
YsdzEls®@ farROL Eyj dedj Mt j dzdesfilsj 2 twsMlsO to
CteOMmdats € dzj " dfjherdx g umdrit@@t@von Martens, 1868) tcd o 9 j |
COYBORIS | 6 0. B UG 020 e 77
g j toHlE X . 1 O BplstD.?2 ,dzts g S 6 C A @ Iisdzed Mis d yJ M
) 23 J dzdolgoptéra Carabidag o dzOMOY HJjdedw mn h j dz€ B9
StOMdzZBH Ot .G .8 .15 C B O e 86

ARYRIJTILRrRC R C8fJJL1RC UL RE, |

YJjdBjtedin| PMh sOB dtctse Odzd 4§ ftesyd MMO ¢ dzkzs.
Irpexlacteus(Fr)Fr.i f otsH 2y j dzls © vy J dzdz®¢ dzts L ts.dzd.ls.d.y.4. & 97



ISSN 207%3366Problems of Ecology and Nature Protection of Technogenic Region. 2% No 3

CONTENTS

FLORA, ECOLOGY AND PROTECTION OF THE PLANT KINGDOM

Hrydko O. A., KharkhotaL. V., LikhatskayaE. N. Results of introduction and prospe«
for using rare woody plants in the exposition display garden of Donetsk Bot:

Dostovalova DA., Glukhov A.Z., Podgorodetsky NS. Functional capabilities o
urbanodendroflora species in rock dumps of Donbass coal mines.................ccoceeeeennne

Dyakova N.A. Content of heavy metals and arsenic in soils of some agroceno:
Vo] (0] 1=V 4 g TN T =To o] o H TSP PP P PPPPPPPPPPP

Kishkan R. V.On the finding of print samples and leafy branchesBothrodendron

Nosova M. V., Seredina V. P., Stovbunik S. Bconomic efficiency of reclamation ¢
technogenically saline soils in the conditions of the middle taiga subzohéestern
Siberia (KhantyMansiysk Autonomous OKIUQ).........cccovvrviviiiiiiimmmee e e

FAUNA, ECOLOGY AND PROTECTION OF THE ANIMAL KINGDOM

Amolin A. V. Digger wasps of the family Sphecidae (Hymenopt8gheciformekgin the
Northern CisAzov region and Donetsk Upland................oeeiiiiiiieciiiiiiiiiiieeee e

Olshevskaya AV., Shevchenko V., Maltseva TA., Sarkisyan DS., Cholutaeva EE.
Study of growth characteristics of male and female Australiarcleed crayfishCherax
quadricarinatus(von Martens, 1868) when introducing bacteriocin into their.diet.........

SerdyukV. Yu., ZamotajlovA. S., Gozhko AA. Ecological and faunistic survey
ground beetles (Coleoptera, Carabidae) in mulberry plantations in the Slavyansky |
OF KIraSNOAAr TOITIIOIY......uuiiiiiiiiiiiiiiiee ettt e e e e e e e e e e e e e e e e e s e nnee e e

PHYSIOLOGY AND ECOLOGY OF THE PLANT, MYCOLOGY

Chemeris OV. Scaling up the process of deep -cultivation of the fungpex
lacteus(Fr.) Fr., a producer of cellulolytic enzymes...........cccooveeiiiiiiiii e,

17

25

33

58

67

77

86



ISSN 20773366} tetsB dzj ' 1 C sdzsc ¢ s ESHsedgddse s .efcdsdd. 202

ALt e, CsfJLARC R Imio1 0 tOvusRrRUL[PLLL]
FLORA, ECOLOGY AND PROTECTION OF THE PLANT KINGDOM

vrs 58.006: 63 DOI: 10.5281/zenodo0.17563426 EDN: ILAVMS

El O. JtdH) SEMOEMBIY,dAOYS O

trrTvf/?oReg 3t JrusMRRR [l suvRrRIZ Rul [[?27[1 o RC
tersRm rtrlreram tosuvsr 1 RE I Csual [ RARR
rdvcAsd1d 1+ JuvdrrRYres L[ 861 ¢
ALJ1VL 1 B8dijysd?2 BBIOddui mMeéd2 MOH
t smipdw, reg 3B .y¢, f¢t. RrRd dyo, 110

LtedH! C¢. , [ . MORIEISO [[dRONSOYL bz kOT JdstesfigSsdgr d

dMyfsd L soOddY t©jHSJR HE©jojMmd &= wOmjdd2 o .1 & MHfsodydgd
fiedo j Hgjdelzdz' sOIsT ddzstesHECyddzde 7 dMmyr kOded2 4 dzv j osd ydz' A
cOMmisjdd?2, ] HMIsOos dgjidgde SR jo Hitcq fpd) Hyda$ o cftBasiidsq daefs v P 5 |

MsmisOe j 1CMY L dyddsls dastinw M I§Q Mfg ® dzts en,j d3jCE fiplf s ©, df y ¢ dzs YO M OW

BOdStONY tshisteOdzj dzdz’ § d t6OMisj dzdw ofy L tc ®Ogzls & igts | & dzlye dzy Jif fisdx
W dzW jIsfw € dzé il i isusiig@udtgay @ 52 H dzvis jdu Sy jedbflyte j 4 OF M d R MW
f SEEH.

sdzs yd o' j BgweduUd ME §HY &EnOChyd v, ttiHCdd odH', ddzlstetsH Iz
teMmyfsLdyd?

d
dM&dy MOHT WodzWs Ismw dzj Slsh j dydsj-dstOUz] g
Lowdt HOdf{gHHJ BBRAzZ] ud MC dnT SHsdie) ¢ yd:
jClsdoadzr n, O yofmbts d jHddzMmlse j dedats o 5L dBtsy dz' n
s ex{sitdl dzj 5B - KHASdY dz@BpMdesH S Olsj dis GfEC B Ei@Edzj 2 ,
f tc d ta k& ® dzdzts 2 | SBOL S0 O thsipB S j dt &EBCSH | v Is
Mtsn tcOdzj dzd ¥ -d Misdzteld g dgt€ s 6, 6]. dzOfdzj HdWw |

J fsfdzj Hdzadj GBHT OCIkkzOdz dztsfiyls ftedtsBtej sO8 Is
ddzstesHEZYydtetse Odzdz" = 6 OMBdagd R )¢ s ts dizinj t€ ppH] da®Is
MsHj2Mlsotso Ols! tjh jdeds L OH Oydz®fisj dzp diaizo iz ffide ciz$ Is § alz

stsdzdzj S ydqw Htoj o § pdzr = tcOMmlis j dad 2 [ sdzj ys scts B
Vst etse Olsd Mese' 1B6Pjtcor 7  sSMOH 5CC ipfjea jdoy diven  dut
l bjyjddj t©WYHO dzjls Izu;dzfd3q’ 14 ftetseatsHwismw dfy
oL Bsy degsfisj2 d ydLdzgj M sMisedesilsd HtejojMmde o teC
Bt Csdzsedyud & da med%%ﬁzdzlﬁmmlﬂcig d o dzts fleaf dzf s
MistetsdIsj dz' Mise j  totsd32, dzj daflzh B20 Cistcs H €z dz] skztcj B s5d
W dzw s Isfyw BOdsdL o j Misdzr &3 d, co¢ fmMdzj HMilsea dj , tc
tcOmMh qtcj degdw dzOEzydzr » L d2Odzgd?2 o B dZOMIs q’ Hj dzH tets dzts @
Htej pdz" = t©OMisj dzd?2 Mt o dzd &3O dzd § LOMdzzy do O] |
LdHj B3dyde" = d dfmuyjLO*"drn odHBO HtjojMmd n~ tOMIs]

A j dz OB jdadj tojLbkdz sOlsse ddelstesHEZS ydd
LEMysLdydd 1 tdzj yssets gty Gdaf yjsfh OEafts fgOHEA  wiajridz]
fedzSlsso 80O Mbjfds?2 Ltd . 1 LOHOYd dhmmdziHcse O
ML sdzcedyj Mésets MlsOlskzMO, sYyJ 2SO0 kM jh dshlsd
CkmMsOtdzed Ctsor 7 teOMmisj dad 2 .

EltedH! SOts ,[ . MOGESKO 2 Q@yS 0w 0[2.5
6



ISSN 20773366} tetsB dzj 5’ { Cdsc &g’ sBigQdascl dedzsc S toj ¢ d 5 dzO.

[OljtedOdz d d3j Iswvr dMmMmdzj Hise Odz

{Bl JCI" dfmfdejcyBg Odzfy tOMmisj dzedv, fJtesdL tcOMlsO"
Htcj 8 j Mdz J tcOMmisj dzd v e [ sdzj ys sets BBlsOdzd yj ME scts
dmS emMMmise j dzdzs MtsL HOdzdzets ] @ fid § lafs das GRS tc Chrinsf ttests fr)j Isfridonc
L Jdzj ddgGRm O H j dzd W A tcj 6 dtsdzO odHTtSH Htcj 9 J mMdz" n tc C
dmMmdzj Hse Olsj dz MECdr t©OBBIS 5 dqdalstesHEZS ydd tjHSdA

CeCMmftsLdydw Bf dzO-jL @dssiy j de@ datz YIOBRSE j ¢ O, L Olsj dzj
Ohdh jdzgdesdz Hjtej o' W d3d ts ¢ fglz » O dzdj o tisy dzoz @gdzH o O stk (s
BdMfJyddts ftedyde O ditsfmls tcOfMmisjdzd?2 o fjtcor j cts

Hqﬁjls4d3®lsq’u4fr]QISJ f sdztsy j dzd § d dzted3 ] figkS tsbOas jzldchipls ol
athjd3;dzdzls’+) dzts d3j Galatgunid ifedpi?Rl ®®L tsAztsce d yifj tf & P dzfls C

OfMdzs?2 Cddej Md2Mis?2 AjHjOYdd (sstA)
O BRtOdy f todhefHA eigduisdui St ©O2sddicts O
Gy UVORBMHHNTHB dsdisteW r dilsezstja@ddnisfjtslzd 2 ¢ o tsi
sz d[1,fyp Jlayig e 2 g j"hdsmisd ddswesikzEydd o
f s L dz2Oyj deds OCC dzd BOIdL Oydsdzdetse s  yd fipdzO

oF -
@
1&

= gIESRI @
weLamgw

&

2

BE

P

s;dztsGts tcOLodlsdv;
B sCOL Olsj dz2 L sists?2 C sMis(d;

M sCOLOjd LOMmMkatskzMmMiss2 ydotsimisd;
C

Yy

(O}
&

s WWdydjdes o j mMsddsmisd ftedL dzOC O.
ow Cdzd BOIsdyj MS dJ sMmtse j dedetsMis toj ¢
jdast o i d Bt O REEHdilT s P Y O s@ls fdzv ¢ j dzj te
f5C OL QIR dzwf dmts fplgiE steOlsdode’ 7 Wisted, Mitslst
fsCOL O zv ¢ jdzj cOIsdo dzsects tcOL o dilbdw 18O dis ffdisgodgw IsC
fsCOLOIjdzj?2 ydLdzj M tstse detsfisd o Gided) o §RHdertfnj i@ HE 5
f 5 dzdz@w=10071 8 O ; Mt jo-dai 6 0 ; ZH o dzj IsiodstEqilstj0dz! dé@drOB OW
$=39120; ByJddBkifigag@des @0 BOdzdZse. [yJjditkz HjSCLOIsd
1 J stslsj dzsouts? , | W3l US BrtelOMmls j dzed W o da'jjS Sfct®IstslsH j dz dz’ o3
[' 2 Hj CtstcOlsd o dz ) st tod HJ dzj dzedd H | Y tdeQfldsthe dz' M jo tsdk
pjejlbOyddadztsdms j§ StePbEOdz [ 4 Isjyujdedj ofMjets EBHO
tdLikdz O d BMEz)yHjded j
(ML dydy ¢t JHEdd Htejoj Mdz § ¢-BaChijdsqdgyle  ed
9 j todetse 5 d3@fipfisdirpls@ ywlABR O d 8 ) des?2 Miststetsdz 56 tcOdzed 1
MOHC 52 Qarylis gadurng lo. ColtstcOY BJMYfJjyudoOjls L Oh
Chtstese d MBLHOjIl 1 fMisjlsdyuj MS difyttsdeadzdj S OGY Gz d
shhdzd 3" COjIs €& d&OdzH" O¥ b tetc s S A3t teisd yd. v gsc §f sdzm €
}
j 2
Is
f
]

wZOdzd teso sydetsy " jddj CMyEsLdydd ¢t JHCd]

L Oy dzsds Tlisd dzj d Meslse jIsMisalzj Is Co¢ tcj Stoj C
tc | B dzts fidairtsdly. | dzdz@gv 1 CMC ktemd tsdzdzO W stetsf O L Odz¢
dsdlsjdwda HtsMiskzY dz" 2 sSBL Ste tcOMmlisj dzd 2 . 1 tod

sdz! LtsoOdz ftedjd3 Wistedzdtetso Odad W nzHntsy j Mise j dzdzr
f Qo d dzO d3ff AreFHEoEss 5 . I ) Qi iighis§eds @3 tsL d y d ts dzdzts 2 Gtz
&ZzOdBtsdzy § yddadzr § dzdMmlse jdzdz § d =~ ots2dz J Aesclilussisd y,
parviflora Walter, Castanea sativaMill., Liriodendron tulipiferal., Magnolia kobusDC., Abies

alba Mill ., MetasequoiaglyptostroboidesHu et W.C. Cheng , C slstste QIS  fi dizs ¥ &Blg

odLEOd dzes?2 HBBJZOdSt?2, ybtt fsHyjté¢deOjls tsttdaed

Ot Sossa
S H A



ISSN 20773366} 5B dzj 5’ | Ctdsc &g sBEOdiscl dedzsc 8 to] ¢ d 5 dzO.

dL HJiCBKOIsd e dz Forsythia fgusp@nsélizaufbl &/ahl(Hydrangea arborescenk.,
Mahonia aquifolium (Pursh) Nutt.,, Paeonial suffruticosa Andrewg MmMtsL HOE Is grh

s5CO2di3dzj dedj oHBd HEsttsy S d oviftauslipisvie Owuzifidodesiy d «

y & Binr

tdfpateOedjdis <ML dydd ¢t dntdd HijojMmd § tOMmisj ded?

] mMsmisOo J 8 6 M ffotzfLHd=wpd d 1 fsHo dH, 1 W st 30,
tslsdzsfyw h d j ipw ¢ 24 1m) G3pApPgRdds o OlsGmd@zaceae d Rc
40 MtsdzOdzd S O HIS] ; CupressaickkabsOf Ptd@dE.a e Bt
Magnoliaceaé 2 ; fMisOdz' &OFH bpf d3j B HE M ts dats d3.

b 56 dzO f dzts Wdzstecd Misd yj M< sz s OF ts @di tg 8 alz2@dzd ® (i)
Hsdiisddzdtczs Is oadHr, ftsdmMrasHwhd] dL | thissydtsOL d O
ddzd %3 6sls BN jets Ctsdzdyd Mo Of tgts diffifs- s W s d H{s o A (Ic® Iz
o lsdzOdzls e\ jofRetis OB ted € OdzMC 52 5B dZOYls j=27,9 OB p Ogls 7 2 o
sB &zOMils j 2u;z terROEENROW , [ OHtcj OdzMC OW, wtej HJL j d3dzts s ts
Gste fejHMisOoadzjdz@r 1 odHBSdE SO HOW.
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ISSN 20773366) tctsB dzj O3'

L Csdzse bt " sBig@discff dzdzse 8 toj 6 d 5dzO.

v OB ddf yo

v OC Msdas B U M RO EPEAplGAaE b deC O § j oMy j $Isdoe desfisd

tOMmls jddf sL dydd ct JHScdy HtjojMmdr j tOMmls)ddwe
wlsOl| € ¢ td ¢d;oggd§‘ Loy |k
1 OLoOdedd ISC QtGJ-HIS Gqé{;erqu,tSt]’Jd;efnljls-chc(qutstg
s G tc s q s
| o W ) )
1 2 3 4 5 6
Cupressaceae
Chamaecyparis lawsoniana .
(A. Murray bis) Parl. NT Ms, He 69 Mied Hd r4
Metasequoia glyptostroboide :
Hu et W.C. Cheng EN Ms, ScHe 94 ff tsdzdz( r
Microbiota decussat&om. R KsMs, He 72 Mte] H 7 r
Pinaceae
Abies albaMill. LC Ms, Sc 68 fMtcj H d r
;lljncucskoralenSBSleboldet LC Ms, He 68 ftej H d r
P. nigraJ.F.Arnoldsubsp KsMs, :
pallasiana(Lamb.) Holmboe R ScHe 94 § 5 dzazC r4
Ginkgoaceae
Ginkgo bilobal.. | EN  [HgrMs,He] 94 | ftsdzded 1 3
Taxaceae
Taxus baccaté. | v | Ms,Sc | 94 | ftsdzdzed 1 4
Anacardiaceae
Rhus typhind.. | LC | Ms,ScHe| 82 | {ftdzded | 3
Araliaceae
Eleutherococcus sessiliflory i Ms. He 74 ftej H d 1
(Rupr. & Maxim.) S. Y. Hu ' d [
Berberidaceae
Mahonia aquifolium (Pursh) i KsMs, :
Nutt. HeSc 100 ¥ 5 dzde@ ra
Betulaceae
Corylus avelland.. LC Ms, HeSc 100 i ts dzdz( r 2
C. colurnaL. LC, R Ms, HeSc 98 i s dzdz(Q r 3
Buxaceae
Buxus sempervireris LC ﬁSeMSSC’ 79 Micd H 0 r 4
Calycanthaceae
gal ycant hws f| - | Ms,He | 72 | MmtjHd 12
Caprifoliaceae
Lonicera tatarical. - KSSCI\IﬂZ 100 f ts dzdz( r 2
Celastraceae
. KsMs,
Euonymus nanud. Bieb. St HeSo 92 f t5 dzdz( r 4
Cornaceae
Cornus mag.. | LC [ Ms,ScHe| 100 | ftsdzded 1 2
Elaeagnaceae
Elaeagnus multiflorahunb. | - | KsMs,He| 85 | ttsdzded 1 3

€
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l ocsHtsdzy jdadj 5O
1 \ 2 | 3 \ 4 \ 5 \ 6
Ericaceae
Rhododendron dauricuin | - | Ms,ScHe| 68 | MtejHd 2
Fagaceae
Castanea sativiill. LC Ms, He 75 Mtej H & [ 3
Fagus orientalid.ipsky LC Ms, Sc 79 Micd H r 3
F. sylvatical.. LC Ms, Sc 79 Mtc] H O r 3
IQu_er_cus robutt.. var. - KsMs, He 100 i t5 dzdzC r 3
aciniata
Hydrangeaceae
Hydrangea arboresceris - KSMs, 72 Mtcd H O [ 2
HeSc
Juglandaceae
Pterocarya stenopter&. DC.|] LC | Ms,He | 87 | ftsdzdzd 7 3
Magnoliaceae
Liriodendron tulipiferaL. LC Ms, He 71 Mtej H & [ 3
Magnolia kobuC. DD Ms, ScHe 94 i ts dzdzQ r 3
Oleaceae
. L KsMs, .
Chionanthus virginicus. - ScHe 78 Mtcd H r 1
\F/g;]s;ythla suspens@hunb.) i Ms, ScHe 72 e Hod [ 2
Chrysojasminum fruticans :
(L.) Banfi - Ms, He 93 i 5 dzdzC [ 2
Paeoniaceae
P a e o nsuffauticbsa
Andrews - Ms, ScHe 98 i ts dzdzC r 2
Rhamnaceae
: : T MsKs, .
Paliurus spinachristi Mill. - ScHe 80 Mtcd H O r 3
Rosaceae
Kerria japonica(L.) DC. - Ms, ScHe 67 Mtej H & [ 4
Neillia incisa(Thunb) KsMs, .
S.H. Oh ' ScHe 4 Medndg 12
Prinsepia sinensis (Oliv.) :
Oliv. ex Bean R Ms, ScHe 93 f t5 dzdzC r 2
Spiraea japonicd. alpina i KsMs, :
(Maxim.) Koidz. ScHe 100 Y sdeazG 13
Sapindaceae
ﬁicnegrl platanoide4.. 'Crimson i i 100 f 15 dzcz@ [ 3
A. saccharinundlL. LC Ms, ScHe 100 f ts dzdzC r 3
Aesculus parvifloraValter LC Ms, He 96 i 5 dzdzC r 3
1 ted d3j yOdaf ™

1 c¢irestOmdets? Cddej t sMid2 M s2d iyijin jow O Wdp- Saet I v RY
Ctedlsduj MCB2 koL ukvdpqiasmsondatz i dmCk [ jyHEdEOLEH ds
ftedsH’ (ENui[dRujLO%h §WpOSNAYh g2 MY o Mmhlstw ddsfECr dzd L ¢ & d
pT LT 9 0@sh g2 dzOdd3j dz ihdgj i Sty jsdacizs, HDREzdz -

2 GH*K& T C M toSKsWs C M| tots dgj MssiVdfjsy, ts WMBHs, T B3j L t5C ) j koS Is
¢ d ¢ 6 ts d3jHeisal jqdsd tHeSclsG j dzd 5 fy S isidss B,y d s ¢ j dzd s d Is .
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] LSy 5Ly efdzOH O Is dR%n)sW dds " ¢ fifj6lets AL W)s W d Is T
Mudsej dz@GA)dIsf 6 j zg®w dis™ (3

dMMmtstelsd dzj dzls + SMyfsLdydd weodw jlsfqw Edzd € Odzr dz" d
1 dzH j d3d ydz" Metasedumiss glyptostroboidéste j dzd S Is § sL Hdzj d3j dztso sG5|
bilobaLitej d&zdSCIstsoe™ 2 odH o Mistsydzs Bicrgbdts ecussati&ont] itc s d f) -
o dzd S Istsor 2 L daHdedfiape, widHdsdgfyls o j dzdz” 2 o t sSfiepdais] 4 dzH
baccataL . Edonymus nanudM. Bieb. T tcj §§ toj zdSIstsoar | 9oqdHT fn H
Ot j OdzO & ; Coir y b d dzflxoojl dadz@va Htcj o tso d H dzZOW  dzj M d dzO
dadil . l stOmdzze sdzedeclkz t A onBHWI 5 odHtse d 1
mfdmss [fafl. 1 Memisosj 1 ¢ MY =82 yiddds tdf to & Grargl )
avellanaL. [8].

1 ity j SIsde dzr d&3qd, nBtesh 5 OHOfIsdtetseo Ooh ddzd mw €
wo dzw e Wi j5HSC d m  BOdZsttOMY tesis tc O dzi=&Rdz1 B 0 tc © 1 Idzfiztze
14 Sslstster § gL dzdr r~rOtOCIsj Wz L Ejlsdpw o o3 tzd (b ts HdRES
nBtesh dd3 tderMdadstgrinuml., Corylus colurna Euonymus nanusGinkgo biloba
Magnolia kobusMetasequoia glyptostroboideBinus nigraJ. F. Arnold subsppallasiana(Lamb.)
Holmboe,Pterocarya stenopter@. DC., Taxusbaccata

ltesatSHWIS fdzdz" 2 ydqSédz teOLoadIlsdVv, dzs W stcdzdtolz®
Ctsdzd yd mise s o AdsdalyscparvifloygEdmnydaus nanyslaeagnus multiflorarhunb.,

Pinus nigrasubsp pallasiang Taxus baccata

Il tslsHjdz dzr §J G tsH ¥ Iy OdipsHdipgzts Girpddigseina@dirutizand..)

Banfi, Elaeagnus multifloraEuonymus nany®rinsepia sinensigOliv.) Oliv. ex BeanPterocarya
stenopteraRhus typhind. . | L OMmMkrEk Isj te'\Rhustypghibatce ste dzd Mis* v k&

RdzazlstctsH zyj dals M8 H O findcq e didg R MY cheds 0B DHzdzise ) (
~nOtcOCIsjtedL s Isw, o hdseodtsdz, dj o MsCts?2 L OMknaA &
d o' MsC 52 s Aug§ glE-ColstdMe jo kdzd 4 dzy 2 yOMmisd Ctesdz  ted
d tfOHO]jIs, Y O fMmlis d ydz€hanmecigp@riy "lasvsonidagA. dedirfipis big) Parl.,
Eleutherococcus sessilifloryRupr. & Maxim.) S. Y. HuMicrobiota decussataPinus koraiensis
Siebold et ZuccRhododendron dauriculn . ¢ @ | y ¢ a nt hlu, €hiohantbus virdinicss.,

Forsythia suspnsa Hydrangea arborescen&erria japonica( L . ) DC. 9 LOMEkaEk o
sktceste, B'" Mistets oatsMmMlsOdzOo dzd o O h 2 Mw § sMdzy ¢ sdzd

1 Od B m=izdjL iSBdOdgzdsRydy da) qlaBts ) Is sKeRidgdpenica Neillia incisa(Thunb.)

S.H.Oh Raliurus spna-christi Mi | | . | I Ctslstster 7 o SlsHj & dzr |
SHdsdzj sdzgdr B j GBSO . Yy Ofis d ydzts § tsB d3j tocL CBipdly SHC
sempervirensL., ¢ al y c a nt h uGastaheh csatiya€hiananthus virginicus Forsythia
suspensa | tjL kzdz sOIsj ®BBAj teL OdzgdW¥ dBsdzsH' 7 tOMiIsj dzd
W tste dzlz tCadtpalke®@ sativad Pterocarya stenoptera Wstcdiddteso Qo h d !
BdzsctsMisosdz! dz' = HJtjo! jo.

Ko jlskzls, dzts ddjuxud skmpemsidatdnallsy ¢ a nt h,uCastarfied e@awai d u s
(dHdded ydzr § § dztsHT oFagtssisanigntatis Ldpsky, F. sywvaticgLl,, Forsythia
suspensa Kerria japonica Microbiota decussata dzj o mn s d 4§ fmd &34 dzO ts
Chamaecyparis lawsoniangleutherococcus sessilifloruNeillia incisa

4 dzOB" @3 ddzd wlsdasmdlsj dz' dzts Iz d3j teGhdzaantiogs wrgiglsts d3 -
Eleutherococcus sessiliflorusLiriodendron tulipifera Neillia incisa Pinus koraiensis
Rhododendron dauricum

[ OdzdzO% Gctekf § O tOMIsjdzd?2 Bl jHJqEHAFGES D dde] 5B Hisk
ML HOo Ols s toj HIjfdy fpi@e GO ko das@aljvistcj dzdzr §| d3d Mis O,
tcOMmlsj dzd?2 o© Ldd3dzed? ¢ JjtdBH.

1 s tcjLEzdz IsOIsOd3 B Odzdzr dzts 2 syd dzs d HY] CBttOIsd o
Hsdi3d dzd telz® iy Sl{fRB) d 4 (1 49 s ©eZdgO dzep$jdettdaiiiinds’ dzg Hiz'
HJ ¢ tc Gdedfy lstas] dzdz" | d CtOmd o ts\faViWlsAlsddgr CjdCydsy Az w
i j H S H dZsj s tc d3d tc HzsClerinug mas L., Corylus avellang C. colurna, Elaeagnus
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multiflora, Eleutherococcussessiliflorus Lonicera tatarica L., Magnolia kobus Mahonia
aquifolium MetasequoiaylyptostroboidesPrinsepia sinensjfRhustyphing Taxusbaccata

| 12: 17.5 %)

tdBf yjdeC O HjSCBOIdo desMisd Hicj o fMde R Offlsj dzd2 o 1 S sL
[ sdzj y$ sets BtslsGdchlufr]Q Gt MOHO

[ itcOMisjdedY HjCtstcOlsdodz TajbpsigPted p dzdob M P is;ni{ @ pP3cjloy

[ 2H]SCBLEOISdodzr o tsftejHJ dzjelzggeS ftePrdzAar 9] stdePrizy ol o3

44 L sdadz | dL o34 dzj dzd W d 1 fMlsjilsdyj MSdJj cetigeets2 fyls
dZOMmiskzy dzj ded¥ d Hdzdlsj dz' detsfylsd o j16Q WCﬁJlSdZ-dZBGHﬁﬁ]UJ
CtdHSd) HtjojMmde §J wWOMIsjdedwe odHB ff ttOL dzr d&3d
Hi SBtcOlsdoadesmisd e My jydeOjls lftGiSHiSdZ)idlSJdZ’ dz" 2
ftcdodzy WOIsg dz Isj yjdedy oMmMicects cEtsHO.

4 yYyJjdzvs tOmMhdtejdzdv BIBKLOL detstsBtcOL dW cEBBtetsHME
¥ ts dzH tcj HE d R, 1 dzH § d3d ydzr ~ d dmuyjLOshdn o dHTBSO
mMdzj Hze h dj 90tedOdzlsT dsHEZdz]?2 (Bl dydsddz = dzOdz

- Corylus colurna + Pinus nigra subsp. pallasiana + Prinsepia sinensis| smdzse Iz
Cslif s dydd, ftej HiNlsOo dzj dzdats 2 CteOMdets € dzd 3 dzr d3d tc
f tod dejdotfd H T dzj ¢t OHOfIsdtelzs Ismw ¢ EmMdzse dw d3 ¢ tst
Emists2yder & L Ofiz"sdediz tsd3 d ip tf)grtazdedsds o dzv Carfips
colurna L Ay jelOmMC du Y s Acsde™ MiszY Ogetsoirddy d3j &lsRPBsL d yd d
Pinusnigra subsp pallasianaf s LjHe@ tc OL d Is P Szy gt H H | eI LB tc Ols d o dzts f
¢ 5B 5L adlsyiduli aiAd jjas tisHACZ dz% yx(B to O dsdzv & O fi) Is js dedf s dzBzinskefsa
sinensisH S { tsdedisvdylf tsL o Y ¥ dzapedids J dzf § s tc Ols d § dzts mptivj sls dzd 2
7 b d tHo Bfpy) 3

- Liriodendron tulipifera + Aesculus parviflora+ Paeoni a I 4 ufefiydatailzc
CefsLdydd fodtsyjd ( SsdtseduiMsd2 fteddydyf (tof
ntstetsh ts Htcj detetso Odedzz ftsyoskz). 1 ttsdzd HBR]dzOdzs”
o ' Mmis Ufriedersirontulipifera. ¢ ¢ yJ dzlssd3 € s i3 5 Aefayldgfarviftosadz @) usj fris”
Oy ztodzets?2 Ctetsdy d Crofpfiszl AL Ria@wadjjlad 21. d&@f §§ 6] H dzg
f dzO dzj Codif sL d yd s dzdzts 2 Ctolzf ¢ r fsLotsdzw jIs f s
st sLdydw tBAEZOHOJjIs ML tsdzdatsdzj I8 gz§ & tc @ lg doa] dstsi fr) Istf &
o digOdzd J Y tsfdzj Hise Olsj dz' detsy Yo J Is s bipgl gd'Ltets) figly jdafd) 2 tsek tof
dzdmisse ' n Pex@ingsadvilidslsls tScOdzy J osets HBE CtOmMdztso Olsts
Hy CstcOIsdo dzsimis! wOglddlsj & dzts) ctelzf 4

- Elaeagnus multiflora + Hydrangea aobescens.l shsoz Csli3f 5L dy o[q

I CedsedyujmMSd2 (oadHr fosWedvsl kfsts2yds shls!
fteddzydtfr . AjdsteOd dr 5 B Iﬁla@edgrtmsljnumflsr@ljtdsdajqugq@“whaoﬂz
o ded BOdedd © oiMmidaded? ¢ JtedtH]jdg Isdsdz'dC Y taxfBYdlsiaz’ dy
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Yo jlsC e . -tsfifj didgdiRdzfptinasehear s L todlsj dz' dgzd dzOctelzL S 2 ¢
Hydrangea arborescerdzO® ff jtoj Hdzj O3 § dzOdzj . 1 jtedtsH Yo jlsj dzdw
ftosHdzj 9O0jIs oadLEZOdz dzzs ftedodzj COIsj dz' desfls! ctolztftfr

- Ginkgo biloba + Paeonial suffruticosa | shdtseolz CtRBftsLdydd §
CiteteOWdyu mMSd?2 tfdteddeydy (odHT ftoeswodwesls Eflsts?
LOMEaskmss2 yder d Gldshwvishy ¢ sHds?2 W dstedhlk
9" fls zfGnkds biloba o 9 jHEMNES® fsLdyds dzO fjtedH
Paeonial suffruticosas Oy H'™ 2 dL Ctfiftsdz delsse St s dydd ddz
o j Mmj dzdzd 2 Padopiad dsaffruticosafl e o dzj S Ojls o dzd 53O0dzdj BtSGE Olsr o3
dzd ) ISinkgo bilobats € tc O dw O8 g tsdzslsd misr 2 yojls, ylsts o3 dgv
]l sHsBdOW CBIBLdyYydY dHJOd dzg0O Hdzw Wi sdelmMSda M
o sMmissydes 3 Misd dzj .

¢

tdm. 3. 1 O0ttdOdzlsr dBsHEd]?2 S(t@EftLdydtdds = dzOdzH h
¢ 7 CoryluscolurnalL. + Pinusnigra J.F. Arnold subsp pallasiana(Lamb.) Holmboe+ PrinsepiasinensigOliv.)
Oliv. ex Beanu i Liriodendron tulipiferal.+ Aesculus parvifloravalter +Paeoni a | Andréw$.r ut i co s

MOLOCIkjtedMisdCO Bkt sdsecdyuiMSde d HjSCBLOL
ftejHmMsOo dzj 2@ o kOBdIJY, 2.

v OB d&ZdYO 2
MOtcOSCIsjtedMmMlsdSC O Bdsd@steW sdzsedui MSdr d HJSCBte
tcOMmis jfdafjH dztsy j dzdzr = 9 Ot Odzlstso BsHEZdz] 2 € S

1" el [CweOf ,
| | -5 _ }Vjwdy [CtOms
1 OL o Odzd j B‘gsmmegBJ wgggélwikﬂ,uagbgo/ﬁ

1 2 3 4 5 6

MicjHdzj 2 ctelzfdfr fitemfjSisdo datst

Mg C-t5 [ ds dz 5 | oW

Hydrangea arborescerls | s | LOIL2 1 T { s5C 5w e

Liriodendron tulipiferaL. rJ 11,0112,0 {nj ézjs( de dz' | L j dz}j getizls
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l osHisSdy j dzd j SO

1 | 2 | 3 | 4 | 5 | 6
fsdzdzts? ctebkzffr  Jjtimf j Cilsdoe dztst
Aesculus parvifloraValter | 2,5 3,0 o dis q de BJ dzOW
P ° 9o, Lidzj{ d% dz d
S
Coryluscolurnal. 14,0 15,0 d U Otgls| B % M
Y ] L 4 dzd ¢ % 2§ dzfirS d
¢ tc O M dzG
Elaeagnus multiflora . . . :
Thunb. s | 2,530 L J dzj ¢ B0 2 N 4 dzls OW
: : . fme Jis . .
Ginkgo bilobal. rf 13,01 14,0 L dzj ¢ | |
Paeonia | s . sz < o B j dzOwW , {
Andrews s/ 1,520 L j dzj ( BO 2 ¢ tc O M dzG
Pinus nigrasubsp .
pallasiana(Lamb.) r ml 9,0 10,0 :S J (;iz:sdz; | |
Holmboe 4 024
Prinsepia sinensiOliv.) . . . Of to4 ( .
Oliv. ex Bean s 2,002,5 L J dzd o Bz0O?2 ‘] BB

ltedd®3juOdafj i r mIT Hjtejott rnot2dtsj 8 HWABE L JSdzjdegunilsof] mifiissQits dzd |
&dfmlse j dzdzo ? MsE0e OMIsjdzd™ o 1 CMisLdydd & Memisswdds d&o 2

17 h k¢ OLOdadigy dzts 6@ Cxfsidzilsdzlf 89 © SV sSted3dzj dzed d Isj
ted CtoJ Oydodzdetse 5 dzOL dzOyJ ddeprylus eolurfaQigddémbren julipifigta)dzd Is j to
Odzdzj 2 dz" = d dzd to vQorgdus tolurnaffPimtg Gigrasstbsp (pallasiang Liriodendron
tulipifera) tc Arfughigrd subsp pallasiang N do ts?2 Adscututpanilaral Prihsepia
sinensisElaeagnus multiflora

l1toj HiMisOo dzj dzdz" 2 OmMMmttels d d3j dzls BSY JIs B s tc
stz Odzdetse s fteddzj t©O® HAzZW ML HOdedW dBsHEZdAz dats?2
d dzls § G tc didgjtsHoCCfsj', { dzH j &3d ydz' § d BOdzsteOMmY tets Mfsted dzj dz
sLjdzjdzj dedd cttessBldhish| s stedzZDL dzOyd dedv d GGt
ldzjHtcjdzdj] cCtlstsoets MBsHEZA dtsets SR L dydsdedztsc t
Wo dzv } WYV Cas o d defls tetiztedg figaisitshdg ded W tsB N j Mise j dedatsilsd ¢
Mtsr tcOdzj dzapWispaw©Odr d dMhyj L O hylsifssHdH ek 8 Off s | digf Is,B |
foddIsdw Btd ifptn ziedieso dzj

roBBHT

jHSdd HBgep Y Htke Ok giagy ROFE s
n lsOantsdz(D d 1 fptstddy,

v f5H CwBGEdUNM 82 bt
S Wzd & & S diddgss & © © dzis OIS ) s
Cdo0Ojls kzded ¢ Odzt detsfyls MsMsOa © 1+ CMYftsL dydo
5] ftodtesHBENttOdzdz 7 3j esftedwisd?2 dhmujL O
B BjLizd OO ®Bdase tsdzj Isdzj ctisj HCdalsAe stz £ oy ] fpdizdzts ¢
sehyuimSls@d® HPEHY jCIsdodzts?2 ctekffi M § Gdzd
kv 22 OSMBd&O ¢ MY sL diyldsd ,Is &S fpeaadey. | s
Mystdydw ¢t dncdi HtejojMmd §J ©WOMIjddwe M
JHBO Ol j dzz MC 52 tcOBlsBdztso JlIf sL o Bu® B QU d ts talizr j
SHEZYyj] delsts®BIsH jrd® i Bz 50d dzj MS tets, OO f dzt] d5j tcdz
dedets? tedlsdzddSd tsMisO d ttOLoadlsdw tcOfmlsj dzd?2 o
sBMlsokzjls tsBtcOL #f de@ldp dz'lsdetinj dzdsf) UAS Betzfgls & Mtcj H

(o))
(]

HiS9 , 3

g o w

=N

Frodoff~"ITFCa e
¥

=g @ OF O
SEERnGE

3 @
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sldtsMmdlsj oz dets MR tOdz dedv tjHS IR d dMmujLOsh dn e
fejHMisOodlsj dzj 2 Wdzster , -gifiesEsdpyiivivShalin dgCdmir jlsitg) dzts |

) 6] HiNls Qo dzj dzdz’ 2 Ot w®dze) @Y Is dsH Iz dote dztef e j S s
pdzj Hicj dzd™ o L jdzjdgjdedj MYJuydoOddL Jetse Odzdy’ 7 C 6

{ OBBlO o' fitsdzdzj 20 o ©OBS OF chmlzhOthlso [123UPBIVAIA OH Odzd ™ .

s dmMsC dzdlsj tcOlskzter

1.0 j dz ¢ PtwHs jif .desj dzj Mse jHJdilg!., [L97 Y. MAB 6 e d

2.l iz r 9., .1 coB Y ed S Btcj dzf totsL dygdetsy J dzdzvy  BOdzts ff
dzd Mlsw dzgd n tetsdzd dz dzO dzd 0 H[j HallzisREES MrdsHiI @C IO H! e,
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Hrydko O.A., Kharkhota L.V., Likhatskaya E.N. Results of introduction and prospects for using rare
woody plants in the exposition display garden of Donetsk Botanical Garderi The paper presents results of
introduction trials of endemi c, relic, endangered woo
arbora | plantse of the Donetsk Botanical Garden. This ex
The exposition, including rare and plants with different sozological status, is of great interest to visitors of thel Botanica
Garden and a key @zt in the excursion route, as well as a basis for studying rare tree species.
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vef JIRrRcm T Lt Lr1v3m Julof [l vy fJ?21r3m Zzomu ]
Wii11v [ ded ysSd?2 BBlsOddyj MSd2 MOH
t &5 Rg3023r 1 te,f sded y¢, . R dyoO, 110
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N 6&kd ki ZOMsODOH | G R «
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[ sfstseo Odaseo © [ dentso)l SHESEW] NE&d yd sdzO0dz’ dzr j o ftsL dz3tsy dats fr
FtcBOdzsH j dzH totsW dztster o Efmzse dwr f StotsH dz'id totisle g et Oltadsiaif 'L dzr it
Hicj 9 j Mmdzr 7 dzOMOY H jded?2 fr]IJ’tsdz,lsOdz,dz,tsIJtstss@ﬁ@l'slzq)lsci«'»izJ sigisdg M&@2 " @
d [0O0SjjoSd. [ftjHjdjd SsiWWdydjdl' BdtdsdcdyujmMSites 1t
47 lwyjd ° &jOdkass, O &Odetdjj GfoOoMmd & §StesHd |
J CIsd o dats iylsded W fifftftdsjde i @G Is j dzj 2 LkteB OdatsH j dgH tetsW dztste” H dzv s
detse jdedz" = s jtetcdlststed 2. I BsMmdzso OdzO0O BsHJ dz &0 d d3j dzd J L C
d
s

2 11s= T

Odh Hakse d yj MSts?2 BjLtsf OMdesmisd h ORlsder 7 fstesHdz 7 Blso Odzt
s yj o' jH BiHtpsd 50, h ORldy 2 fotesHdr 2 SlkoOd, CsiWWdydi

dL BsMmdsesdz » dhistsydzd S s  Csdzsedyd M ts
t Joso Odzdzgsds BOC tetstej cdtsdaj, Wodws lsmw o
dz :Olscfadztsc; otsLHj2Mbad] dO tCtkzy O0sh ks Mt
djd dL Mmjd MCsotsLwImse j deizgsets fsdz L so Odad
i3 ObdissMW jtodzsets otSLHERO fsHES SO
by @lztzsMBd § sMdzj Hiz¥ " Jd&3 L OMtsdzj dzd § d3 4 t
fsteOy jdzdj s ofj2 Bl d Hekzedh G
OHjCoOldats?2 tsyjdeCd { Ctsdzsedyj MEsets t
Sd®d 4 € tsddgfdsd y W hgfSdeOlam J tdfttetsdedjj dgp
d2 d ftdesHssateOdzdy 7 &) tots i if e §dzy,
Is FedzjuHtsesr yd d o dzd yd dzd 4 sBi j d@3gsO
c

&

l esB dzj BO

1 Ctsdztse d Y

d fdzj HISS
7, 9, 1215].

1 Qtsdztsd3d

56 tc Odzd Y

4

d ftedsrd df &d d ojHElE W thtesifzedd] dys

Is o tsL ditsy dztsfyls d cOL o dIsqw yJ dztse j yj i

L OBtsdzj 0 O ®3sMisd d MBj elsdsmse, bddy f

. dotsHdls € ErbkHhjdeds COyd Mmiso @ J ¥zt dzdzck
J gqdzHj € MO yJj dzse j yj mMEitsets tcOLodIlsdw.

Il Mmdmlsj &3j -cliftey/d @' ydeti S sets BsdzdIststcd dzc © 1 € tsdzts

do Oov i OMmdatsmlis HdzW LHBttse! W SIsH j dz' da

gdzd dzOfMmj dzj dzdv tojcdd@® g dzd] dBydf,H Og BOHzd ®Osfifo w L d

j 2 Mmls Jd&3 BlsHjdz dZ » WOCktttss Sk Osh j2 f

52 OtesHdets? t iMfkedzdS¢d (rsdBOMMO) COC L

JHddd3 dL dzOf tc ©o dzj dzd 2 fts B MfJ uirddidzd EMmlst
ddze j Misd yd ts dzdzts 2 ftedodzj € Olsj dz' detsfylsd [t co¢ i
or Mskzyf Ols tcOL cOB sISC O Csif dzj € MO B tesf todWisd 2
otsLHj2Mlsoadw dz0O Sty Osh ks McjHlEZ d LHBe! j dzO

[ dzw Z dzlz yh § dzq v L CBdzse d yd mhedts 2 dzjsserAstOHiEsBE d § wt
HdWW j tej deyd tetso Odzdz” ~ B tesftedwisd?, tcOL tcOB 5ls Odad
dimimdzj Hso Odzd?2 d dzOf tcOo dzj dzdzr » dzO Mmdedy jdzedd o' Bt

Bl sMstso Odetsg O J [z 2 50 1 d5.H G 5 tets H2025 S d 2
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f OQtcdzd S s A GOL 59) d frdzjoeodHdz n yofmsdy M
sipsodz" @3 WOCktstetsd, GftcjHjdZVENdJd LOGtwLdzj dzdj o1
sCOLr 908N dd&dd otsLHj2MIsad) dO LHBtetss! j dzOMJ dzj dzd

A j dz d mMfndz] HODRCHA(L? Mtshistsw dzd W Hicj o 4 idz" A dzO fr
tcOMmisdlsj dz' desmisd dzO h ORlsder 7 f SlsfsH sz 35O OO OF
sOCyj sy dz¢ o0 1 WWjClsdodesmisd dMmfsd L s9 OdedW i tc
sflsdidL Oydd 1 Ctsdzsedyj MSsets MisMistswdzgdw Isj R detse j dz

[OljtedOdz d Wd@jlH" dihMhdzj His9 Odad W

l ¢Oyjmbsej GBI jClsse dMmMMdzj Hiso Odzd W dzO- dref W o f B #
YyJ telsy ceBtesHBe [ tsdzj yés2 | OtesHdzets?2 t iMmMfeedzdSd (r

1ts HOdzgdz" 5 W HO dz2OEydzr = dMmMMmdzj Hso Odzd?2 Isj - dztsa
MtejHdzj 2. [BhOW f dzsh OH! Isjrdetscjdeder » B j S Istso
10% d pEds drn § &zsh Oud [8, 10, 11].

) 2024 ¢EtHE Brdz ftesdLojHjdz tSlsBtstc ftetsB
GO jtedOdzO dzO 3 L jdzj dgj dede' = f StetsHdz' = Slso OdzO~A
hORB6diBi ded BdIsteso © d " ORIsr | Of j toj o Ol hdgods f dzts fiy Gr ¢t
fstesHdzsd3 SlsoDdg OFf PEBdAz? &zOv (6. [ 8dej ysc) (tedfm. ) .

/ A I

tdm. sOltmMij B0 byj¢ tketsttd ftotse MkeMlscOsO d te
litkoOdz Broah j2 iIs@BROd 6/O0LEr 3 O &P&O0iz0 3O 3§ 186 s g G;
4islsohOAZ Isr =~ 9 sOf dlsOdz dzOW

S \

d

| d&Omswh jj otjd" syOcd cotjddy d&O Gl OkOR
SH] ZOCIHES @ dzjls. ujdsfjtOlktd® o kkjdd d fHBE, CBSCG
B MisOr 5§ OH Oded v T #3lzl U ded i dsiiziz ygalify! fGactsel®)f d &0 2
) SEBHO 20 lso OdOT MdOBs o jdsdhdelzj OV, Mehks
HBSH Y Odd] WOSydd ) dzjj 1%. 3o Ishptighs O odd® qj tdsH wHsldn:
sCdMmdzj dedw d EOMMso e § &M dj ddy oMl dd?2 .

[lso Oz hOSIsT 56 MEGHPs o 3OO fMiej Hd dMidHE:
Bsdid s O Csdyoddv -6 dqd daz®BOYJdY p dzyfslishmv fisted ud dz
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Ztctso daw L Of ' dzjQizdz=tipddn d dfQdz' dzts G s 9" 9 jIlstcdo Odad W
100 jtej 8 Odzr dzOW L Ofyj dzj dz dzis ® ff ldzlz dzd Wodgdtc - ldas oz Cjtst s dzOY G
sCdmdzj dzd¥ d or etstcOdeds, oL BBy dets, 1 Ists odzdwjls
tcOMmisj dzd 2 , cOmMYf sdztsy J dzde" » dzO dzdy ded = BEZtetsodzv na.
s5COR)dzj &z i BMisOIlSd Metstejoh | Of f s@dRHAEZOV [ fsts Qlsaf M |
LOtesf, des ot B@desecdr d@J MsOR Jjet MdzOcO¥ s BiSdzj J
e MisteOls.

I sBstc ftesB dzdMmls! jo ftesossHddzd dj IssHBAdR Mtcj Hdzj
fp odejNdej 2 JJ Mmsstetsd (df sl iplddesihB@) Odgde dzO e
swyjdzr 7 B sOkzzso o ftysOn Mmjd mHllgetsHd? d ftots

rdzw  kEydlsO dOS s dj ddwy djlsOdzdaztss o Efdztse dw A
shdso dzts? ff jtedsHIO® jgdzjnis®Py d d Is(e dftteddd@-¢ ts[HEAs ' Y d Lindzde ¢
tcOMMmis siBdzddd ®RIs § s jtern desisd ctolzdzlsO.  Odzj j ftosB!
Ho O)IHHd MiIsd dzdzd tets 9 Odzdets?2 o SH 52 -Mdz - HstE d5ts Hdsdyds tsw tHzd & S L
fteso jHjdz dZzOBBtcOIstcds 2 O d2@ dpdsits B 1 iA®dl datlz” diz] [©Ots HstH
[ ddemls jemMlso © fJtedosHdy » tjMezemse d 1 SCsdsedd g
BdctweOydd W dzW j Isfw Cd BEGYJ jfdsls dzs B g tzdzts ¢  y JYf fiteS
1 1)l dz degsor &3 [ 16]. [dz ~mOtOCIsjtedqLizjls ddzlsj dzid o dz
tOMmMMudlsr o O4 sy WN&H el @Ay dedh d B ud MEsets L dzj B A
MH jteyx Odeds © fYtsysd ddzd o cBtodets? ff StetsH ] .

st WWdydjdals Bdsdzsceduyud MEses ftsedtsh jddw Htc] o,
fts Witedskzdzj :

-7 = (1)

CH M Mo lsdzsMpEzftey Odedw 1 dzj a3 dzls© o dzOH L j d3dzs?2 Y Ofr
vyl o Odztso tsj MtsH jtey OdedJ L dzj 3 dzls©O o Yo j, dB6/ &
RMMdzj Hizy 3" &3d o dH OB H tcj sRpUMdepseudiacrbils Parfds v o dz

robur L., Acer platanoided.., Juglans regial., Acer negundd. . polsstcOBd B dIZO 9!

dLzyd dzedwv dzdy dgvw Istejils! 8y desets MEAzZsEdzO COYHBGEE

orhjfjtej udimdzj dzdz" = o dHtse tOMmlis] ded 2 .

tjiLkd OIS d tBMEYH, dd
fiLbkd kO tOMyjlstcs o Okss et MSH] ey OdzfY dij k
sSlso Ozt ftoj HMIsOodzj dz@ o IsOB Y] .
v OB dzd yO
| Ozso 5] MbH) Y Oddj 5jsOdzdzse o dydz/edi@ds Ol
C dzj 3§ dzls
I O&—=r T TN [ Co| Pb | zn Fe Cr K Mg | Na | Mn

h., 6/ 16 | 20,3| 269 | 9,7 | 551 | 118,4| 22918,9| 3,2 | 4522,3| 349,6 | 463,5| 214,0

h
- ®BE ool 431 | 86 | 424 | 164.3| 26030.1| 19,0 | 3577.4| 3882.,6| 542,6| 3882

dddiste
h
0,017| 57,3 | 42,2| 0,1 | 53,9 | 190,2| 24190,3| 19,2 | 3218,8| 4906,9| 309,7| 225,9

10fJtioe
—
® 10016 467 | 42,0| 02 | 171,0| 123,3| 22636,3| 16,3 | 22840 | 4553,1| 132,6| 402,3

s Of dIsO¢
lrs 2,0 132,0| 80,0 5,0 130,0 | 220,0 0,5 6,0 T T 1 1500,0

[ dzv i3 sOdzdzts9 € dzOMMO s OMdesmisd 1:
HSHjtey Odedj Cd d&OatsHdlkMw o HwjHjdzORr fttdeddL
fstesH] ofmMjn dMiMdzi Hse Odedz’ 7= tslso Odzts o .
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ltejorhjdedj ftojH]dz dets H tstfdz@asdfsdss@ ] I€fpvdzyly teizz! et ¢
h "™ 9 sO0fdlOdz dzOv, ybts, ftojHftsdksydlsj d ds, MmeowL
ltcjorhjdddj SCStdeyj desteOydd Zn dzj dzOB dz8 HOJ Isfyw .
[ dzv  iBj lsOdES&ZzOPRMO s OfdatsMis d :
ltejorhjdedj fteddsjtedets?2 HBHEMsd ksl shHhtsdeyj dzlstcOyd
ltejorh jdedy Hstf Efls d d3ts 2 CBdeyJ delstcOydd b ts (
Is ©

. dz dzOw d h . 1 Of jtoj 8 Odz! dzOW . 1 tojor h jda
Ctcwh drn tslseo Odztsoe . 1 0 Blso OdzORT oh . 11,6/9 1 £01JO.5/160 dt
dzOB dz¢ H O] Ismw ez tgy Gald v ) Mk MistcOls j§ CsBOdz 50O,
EmMe ©Odoe Oj Ismw t©OMilsj dzd W ozd .

Is Cr ftejorhOdedw dagj dOBdztE HOJj IsMw Istsdz! Tislse Mk

2 Hts 3 HBdzi?2 ftjHjd ds HsfkfmisdBks?2 SCCtdyd disttO
{Mdzso ROBlsstetsdz dzOC s dzj dzgdw L Issegts L dzj d3f dzls© o s
cdzddzd mls™ = YyoOmlsdy d BteOddyjmMSises ojh jMmse O.

[ d&zv Ni o MmMkeMmMistcOIls] lso Odzse IsOSCYJ ftojorh jdadw

I1s Fe LONCOdzdeoOshdj ¢ OLOIsj dzd dzOB dz¥ H OB Isw
wojddzedWv dBtsy jls BT Is! HdzdIsj dz! detsy o' 9 jIstedo Odzdj ddzd
sBteOL e Isfqw 3 JjdzjLdmlsr j CoO0Oteydlr, Cltster §j &kl

[ dzv 3j sOwdBS&#OBRMO s OmdatsMmisd :

Is Mn fftejorhjdedy HtdedzdL dlsj dzi dets? HsHffvz mis d dzts 2

[ dzv 3j sOwdBS&OofHmMoO s OmMdtsMmisd :

ltejorhjdedy ftojHjdz des HBfkzMisddis? Ctdzyj dalstc Oy«
dZzO ofmMijr BlsoaOkOR. I tojHYBds)ydIsjd dets, or" MsC 5] Mt
9" 9 jlstcdoOdzgdjd3 afMjr tslso Odztsoe .

ltededzdL dlsj ezOtlzls] fizOdzmsikK §f Mg ®Rdzed P IN@dzts 9 dzj dz .
COdzd?2 wodzwe Ismpw tMhdetso dz" dzd S BB sdzf dzelsOdsd Md dzd ¢ Ols

10 tmdse | JqLEzyd dzdy 8 90dOdzlsOd3 dzdL dd3d Isted
Bddzsedyui Mitses fsedztsh jdzedw dL EyOj d3ited iz dz@ dzdzs
fsmstesj dzr + B dqtedyud MSdj twWWwHT da dzOC s dzj dzed v .

sstslse jIsMmlilse j dedets, W HT B d 5 dzts ¢ JRYsdyfomcadiss HAfHGIxzts h
ddd Is' odH:

[ Iso ®dz6/14: K(4,65)> Mg (4,34)> Ni (1,30)> Cd(1,05)> Pb(1,00)> Cu(0,9)>
Mn (0,60)> Na(0,53)> Zn (0,46) > Co (0,58)> Cr (0,085)> Fe (0,0090)

[ s ®dA/6 d d&3r d dz3d Is:teKs €8,07)> Cu(2,0)> Pb(1,90)> Cr (1,05)> Mg (0,96)>
Ni (0,95)> Cd (0,84)> zn (0,67)> Mn (0,64)> Na (0,49)> Co (0,38)> Fe(0,0037)

JIso @dg Of j toj 9 &KdB,7&® “Cr(3,20)> Ni (1,55)> Cd(1,05)> Zn(1,00)>
Na(0,99)> Mg (0,89)> Co (0,90)> Pb(0,88)> Cu (0,67)> Mn (0,15)> Fe(0,010)

Jsoa®dz ~ s Of dls Qdr(H28)* Na(3,32)>Cd(2,05)> Ni (2,03)>Cu(1,05)>
Zn (0,78)> Pb(0,75)> Mg (0,58)> Cr (0,53)> Mn (0,14)> Co(0,12)> Fe(0,0044)

ltezf § O Bdsdzsedyd MEse s dzOC K, GdjClzdPh NiICs € d € O dzls t

ek § O B dBdsed Mg ME KaeZis, Co - 9 Ols O:

[ dz®.roburteWw H' Bdtdsedyj MSsets ftseddztsh jdedw 1 dzj 3 dz

[ Ise Oz 6/14: PK?2,00)>Cu(1,80)>K (1,67)>Na(1,57)> Cr(0,90)> Cd(0,90)>
Ni (0,80)> Mg (0,76)> Co(0,58)> Zn (0,32)> Mn (0,69)> Fe (0,025)

[lso ®dA/6 d a3 d dzd Is:teQs 61 ©5)> K (1,78)> Pb(1,46)> Cd(1,15)> Na(1,34)>
Zn (1,15)> Ni (1,13)> Mg (1,12)> Co0(0,93)> Mn (0,69)> Cr (0,13)> Fe(0,018)

[lso Od? .y Of j toj 9 Od2u®OM>K (1,50)>Zn(1,35)> Cr(1,20)>Pb(1,18)>
Cd(1,00)> Na(0,96)> Ni (0,95)> Mg (0,91)> Mn (0,43)> Co (0,15)> Fe (0,0075)

[soa@dz "s ®f dIs @dn (&B)> Pb (1,65)> Cu (1,55)> Na (1,48)> Ni (1,40)>
K (0,90)> Co (0,45)> Cr (0,45)> Mn (0,38)> Mg (0,28)> Fe (0,021)

ltezf§ O Bdsdzsedyd MEse s dzOS sSRbdyY, Mzifla ZnldNis €Cdnd € O dzls t

Jtekzf § O B dBdtcdMd M ®csOsFee Or 9 Ols O:
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[ dzWA. platanoides tcW H T Bdtsdkzsedyj M s ts f scdztsh j dgdw
fmMdzj Hize W d2 o dH:

{ Is 9 ©.d8/14: K (5,12)> Cr (2,75)> Pb (2,18)> Mg (1,75)> Na (1,74)> Cd (1,64)>
Zn (1,24)> Ni (1,16)> Co (0,91 Mn (0,58)> Cu (0,50 Fe (0,019)

[ soa&6d d3 d di3q Is: K4 98)> Cr (2,42)> Pb (1,89)> Cd (1,80)> Na (1,36)>
Zn (1,17)> Mg (0,90)> Cu (0,85} Ni (0,82)> Co (0,28)> Mn (0,10)> Fe (0,045)

[lsoOdr Of j toj 9 B @:!8@® ¥b (1,73)> Cr (1,62)> Cd (1,46)> Na (1,39)>
Mg (1,16)> Mn (0,94)> Zn (0,84)> Cu (0,75)> Co (0,34)> Ni (0,72)> Fe (0,089)

[sea®dz "s ®f dIs Qdé(4E® » Na (2,15)> Cr (1,97)> Cd (1,93)> Pb (1,92)>
Cu(1,10)> Zn (0,97)> Mg (0,84)> Co (0,80)> Ni (0,35)> Mn (0,35)> Fe (0,062)

Jeff O BdbdEsedUuj MSBets dzOS K A2 BEfCd N €4 Mg S O dzls 1
Zn.

Jtezff © B dtdzsc d Mg FLOs €EBNiL Or 9 Ols O:

[ dz¥regiatcW H' Bdbdsecdyj MSitets edsh jddw 1 dzj d3zj dak

[ s 8 ®.d&/14: K (5,12)> Cd (2,18)> Ni (1,85)> Zn (1,83)> Na (1,80)> Mg (1,46)>
Pb(1,23)> Cu (1,03 Mn (0,85)> Co (0,84)> Cr (0,43)> Fe (0,0075)

[ seoO.&6d dF d d3d Is:iKigA80)> Cd (2,65)> Mg (1,72)> Na (1,53)> Zn (1,52)>
Co(1,10)> Cu (0,94 Mn (0,92)> Ni (0,90)> Pb (0,84 Cr (0,72)> Fe (0,0024)

[lsea®dg Of j toj 98 BRAB, 7RO VCd (2,59)> Na (1,93)> Zn (1,85)> Co (1,79)>
Cu(1,37)> Mg (0,98 Mn (0,73)> Pb (0,65)> Ni (0,63)> Cr (0,15)> Fe (0,023)

[sa®dz s ®f dIs Q& '(326* Zn (1,92)> Cd (1,85)> Co (1,53)> Ni (1,48)>
Cu(1,18)> Na (1,05 Cr (1,04)> Pb (0,91 Mg (0,86)> Mn (0,62)> Fj (0,073)

Jzf§ O Bdsdztedyud ME st dzO ¢ tsK, Qg Nizdn' Nalis € fnd € O dzls t

Jtekzf § O Bdtsdztse d HgMnSO, §gs Cr. O 9 Ol O

[ dzA. negundotcW H' BBdsecdyj MEBet tsedsh jddwy 1 dzj d,
9 d:H

{ Is 9 ©®.d&/14: Na (2,10p Cr (1,90)> Cu (183) > Mg (1,58)> Pb (1,04)> Zn (1,03)>
Cd (0,96)> Ni (0,82)> Co (0,73 K (0,72)> Mn (0,51)> Fe (0,075)

[ s ©.&6d dy d d3q Is:tKifb6@) > Na (1,57)> Cr (1,43% Ni (1,12)> Mn (1,10)>
Cu(1,04)> Cd (1,01)» Zn (0,84)> Pb (0,82 C0(0,58)> Mg (0,15)> Fe (0,0090)

[lsea ®dg Of j toj 9 @uz2,68p>"K (1,83)> Na (1,12)> Cu (1,07)> Co (0,95)>
Mn (0,92)> Pb (0,79)> Ni (0,69)> Cd (0,54)> Zn (0,48)> Mg (0,29)> Fe (0,018)

[lsea©.dz "s ®f dls Qdita [@z@6Y> Ni (1,93)> Cu (1,65)> Cr (1,35)> K (1,21) >
Cd(0,73)> Mn (0,68)> Pb (0,65 Zn (0,36)> Co (0,28 Mg (0,06)> Fe (0,062)

lkef§ O Bdtsdtsedyj ME et dzOC s Nagrded, Mg, BisZnfrikd ¢ O dzls 1
Na, Ni.
Jtezff O Bdsdzse d Mg FXCB.e s L On 9 OlsO:
O dz0OdzdL H O] Bddzj dzlsse d tOmyjlstses ¢ 0OL Odz,
dzd yor " djmv ~ndddudMsédds MsmisOstsd3 MdzOc O " da
mMf zZ2OsOydd, tc @QLdzyj tc ® B O dif ClsQa GRlgiAe] o dzd v dzd J§ dz0O
LWWdydj delstse B d 5 dzts cdLugi & jog™ == 4 =0 jdelin dglsdixfor H dzv o
HtSo Htecj o j Mdd By"td@iqls j da®2 Mise O ¢ zOC s dzj dzd ®
seudoacaciaQ.robur dzO ¢ Of dzd 9 ©j ISA. glatanoidd’ibK, Cr,Zd,J.regiai K, Cd,
Zn, A.negundd Na, K, Cr.

Is
¢
ts
d
P

Il T 9oBBHT
1 OB dz6 HOJ Isw Isj dzH j dzyd w fsolststew j diissMmisd 1 dzj o3
Bdtdzsedyj Misets f scdztsh j dedw, sO¢ d

o cwukzffbk B
ZOdBd) j djcSts ke Ode O h KdLHIOU, Zn, BhjNij dals O dss 5 dz'e
L g0y ded ™ o' hdF (R to ) veg tRgzietizse L OW JCMdetse Odr e

A. platanoided] J. regia.
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ltod dzd 3O o ts odzd 30dzedj L dzOyd dedwvw tOMmMmydlIs Odzdz n
Is ts a3, Ylsts or MtsOqdf s dzdeis Gte f dsdsH dzyd Odzsdz s tslsdetsh j ¢
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DostovalovaD. A., Glukhov A. Z., Podgorodetsk.

L Csdzse bt " sBig@discff dzdzse 8 toj 6 d 5dzO.

S. Functional capabilities of urbanodendroflora species

in rock dumps of Donbass coal mines An analysis of the state of tree plantations and spontaneous vegetation on
mine rock dumps in the urban areas of Donetsk andeykalka has been carried out. The coefficients of biological
absorption and capture of chemical elements from the group of heavy metals, as the most dangerous rock pollutants for
public health, are determined. The effectiveness of using representativabaofodendroflora to optimize the
ecological state of mamade territories is shown. The model of the least costly and effective solution to the problem of
socigecological safety of mine rock dumps is substantiated.

Keywords:ecosystem, mining rock dumpiplgical absorption coefficient
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Dyakova N.A. Content of heavy metals and arsenic in soils of some agrocenoses of Voronezh regiorhe
paper presents the results of an analytical analysis of the content of some heavy metals and arsenic in the soils of
agrocenoses of the Voronezlgien. The concentrations of gross and mobile forms of elements were found to meet the
requirements of regulatory documentation in most of the soil samples studied. A comparative analysis of the results
obtained with claras of residential soils also indisathe relative ecological weédeing of the soils of agrocenoses in
the region.
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