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0e0 foaasé. 6e+1i6 18oais aoaie aéediaoeca- Ré cacia+ail aeud, yésfi® dadaéoadenoeée
03¢, 0a iaoodaescans; (ae+adsiiy) adee aeadsedil «aediad ca idaae® e6eu00de» adee adoaesciaair 6
yé aey 1ooaa 3iooiacéoéii;, oiaioe, 0aé 3 ¢ ééaneon’éaneied péaéad 16%iée siooiacéoé-
oi+ée ¢ldo éeane+ii;, 6eidenoede. 1aiaé ca ile, dlaioe. Oag, ud AA. Adeud asaiesaiea
fayaiiios aaeeél;, 83euéino3 eeanedseasséied 3 | cae+aadle’ (iaoddaesciaaid) siodiadoaioe, yeés
0ao0i3iieias-ied géae ieoaiiy yésdii;, dadaé- aeégée ca 1ase® 866l00died a3eyile, a3a 0eo,
oaoefoeée 1Maiod aediad 3iodiasoaio®a ca yé3 fitioalil eédppouny eéesd a ideead
14ae3 806010088, 01401 1A840TA0 B0E1I0RATAAIRD | «iiAl:O» &3&Yile [4]. Oaéd Adaaasp, iP4ed%iea-
a0aac316%0%a 6 40616 aaaaioeaied, cacegesiny | 16 ideéeadale 1ié0a0ied aéas], fesa adasea-
TRoaoi+ii ia ¢'yitaaiel. 0é 63anoNao3éilp. Ua daided 16%ié0 ilita-

C 1aéyao ia iafigoaaicnol siodiacéoseiie, faiiy siosiadoaioaie 13fivaal (fitioaiiie,)
aiaioe, 6 aioaik+iii6 faas idaafoaasais idaé- oéiee aioais+iial naas a Iiideu°e (Odai-
oe+il A Tietea® Aciadce AGEIA0RCAGS: 0a | 6%) i61a%a M.Ch. Flahault (1899, 6. 1) [3, 4]
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Nitioaiia 6&ia lassiiasniiar aldais+iial fiaad 3ai 311, Adegea IAl Oesdasie (1. Eeca). itacaneaiiy 2

Asi cacia+ea, UT cae+aases Adae 14 fe%a ada- | 0A&0®1 Aea%8Aily A04aace0%0%a 408a fdeslRfiol

a0 MMakiop jaoodassciaaieie, nessueée 308140648i0% a1 Tadeuelal 1Teedaily ca

alie 18 ileeioee 1&ae® aldaic+itar fiaad. Ii- 1823 808106810 aseyiie. lai & ¢iams ¢oi-

43ai® dialoe idiadee E.I. Aedeénaiasia (1923, cOI%ea B3iesy Bee éiéliio3oaie, yes aaoise

0. 1.) 0a AA. Elxéaiesia (1935, 6. 1.), yés ia asaiiyol ai Aiioaiile, 6&1de, 3 aeéaaie 3¢

caddioee 6aaas, Ut ca idaed Aldaic+ied faa’a o | 3-¢ adoie ca diaaciéilp aéoeaifiop

1ifiéas a Taili6 aeiaaes & aeéoia aeiadi Didi6aaiily AaIIfca0 © 1adaaoiialp, aéd i&

aeéa, a a 3ielio — éepé 3 [4]. 10eed, ca 0aelal ileacieéll ae6Tas difeeie ca 18aed 86elI06de

i3ad7a0 ca ideed 3i0diacés3éied nadaassa aic- Ouiial iieleediiy, caacolty, alodeiopoury a%eu-

ifafpase6pouny 2iodiacodioe 3¢ faéaeueie 2ol Aifiesaieésa [2 0a 31.). layairion Aalifcas

iféaciééaié iaocodaescans acadaes® 0adaéoddia aey adaed adéeéiy, é3euéinos
2ig3 Alfigsaieee idagoe+il Aeiikisgoaa- 3paTa0e1aaied oa eoélioeaiaaied oaéiica 3 °

ée 1iyooy ae+aasiiy 3 iail; aeesiaoecassy é1a3+iel yaeldl ioe e6elveadaaii dinseie a

(iaoodaescassy). Oae, N.N. Oasedae+ iacedaa iy Aidosaeuil foaidaied 6iiaad, yés di+a a +ano-

0814668i0e ae+aasp+eie 6 o6 dage, éiee &1a1 [adeeeedi® 4T 0a6ed ¢ idediaied Tnase-

alie 6idi6aaee faiifca [17]. llacaieé iBas%a Uad a4l ideiaéiie Aideypou cidigdiip &fi-

+anol 0daieyeouny 2 ief® [2 oa %.]. Taiaé a%- 8034103, ¢ 4180 3iged aea%a. Aedlay+e ¢ 6uial,

[&R&ITY 310014064103, Jé3 Acaaass (& ae6iayol fiailica ca 18aeaie ieils, 44 e6eiioeacpou Bif-

ca 18203 808100010 a%6yile, 41 4001e cae+ads- | &eid, ileia Addseadce iT+a08iael &oaill «ae-

&e0 AioaIdpe deldende+is fienee 6 4% ca- 61406 ca 18ae® 8681100de». Cacae+aé 3i0d1a0dai-
aeuaiiy &36éifio’ 404a¢%16303a 0& 80BUI0AGPOU (4edTU6PoU) 6 Ad6iTAed fana-
8¢ aea+aii 66108 AAN PAI b.E. Aéii- 4aediiyo (INaaead), a& caadcia+ail aedcaiais

a0a&laa ¢ itaaao. [3] laseese acae ia 3 400- | 6i1ae aediudaaiiy, olio é1a3+ed fald 0aés
ie: 1) 13ioaas aeae oeiae Iif & a3yiee aecia+eoe yé 0adeoidsaguio 1aeiesp
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ia a-3 & A%AA%6 68Tl
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figoess+ ol 1AN yé 3
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141 fiad6 Y& 80+i6 11446, 44 fieli

idioane faoddaescans;, 3iodiacta

o;

(D;

D o
:
;

0%a.

o
Qo Ov @
=T
; 8\ o
oy
%’ =]
> -

N\~ N7

o

Q

— 8}(
93)0 9\
>3
= o
=

(¢}

w

Q

@
Qo

~

4341% 486%406° ¢ 80elnode 6 1. EecaAsclepias
syriacal., Impatiens parviflordC., Iva xanthiifo-

lia Nutt. 4, Saponaria officinalik., Veronica filifor-

mis Smith (3i1a3di7) 6 AN islieéae fiii-

oalif, ofi6 060 ° énail-adaacsio3oaie, aéa a

684ai16618% 1. Eecaa — adaacsiosoaie. Aayes

LA LANA N NI L AN

iy: Humulus japonicusiebold & Zucc., Silene
armeriaL. — 63 aéaé ° a6aiadgio3oaie 3 4 iada-

€3¢ ia aéep+aid. C olal e 1263140 ia no+anié
e

AN

|
i
03808€0183;, a3a01® é3eliéa 4adaaied aeasdAcer ne-
gundoL., Morus albal., i0ad® décaiieyde yeed
ifaee adoe aseddacaie iigédaily a3aniid 6ed

ag4%a 0 1. Eecas. Agyes aeae, idddaasil ¢ +en-

4 Aaaaeacouny, O ide® 03¢ a4 ¢* fiiefies acéeee caidae®
E08(I0638 6 Aldaid+iiio fiaas Ee;anueial 6i°a8aieodoo(err —
aloais+ieé fiaa % asaa. 1. OW%ia) [11], B0 °© & 2aliiio?
[10], Ui A. syriaca86&iioeacaase a E&oas 08 &f 6141 i0814686%,
4 61°a43MEORONUETO RAEO .
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éa addaoaoeaii-66061ied, caadaaeeny ¢ aifaasa-
fuélal 1as%a6 6 aeadeyas éieiisé: Cerasus
vulgaris Helianthus tuberosus. (3iia36ii), He-
merocallis fulvgL.) L., Lycium barbaruni., Robi-

N~ N AnAA

nia pseudoacacia., Syringa vulgari. (~afoéiai),
Vinca minorL. — 63 ad6ia é6elo6died daeeo3a
(36aa¢1E3T16%03). 1aotisfiou 3iia3 odaieypolniy
caanap+3 éiéli3;, adyéed 1adaaaeseli 0daad'yien-
0ed aaaaoias+ieé3a:lris germanical. cv., Tulipa
gesneriand. cv. 0a 3i., aéa aéép+aoe ¢ 0 ai néea-
alac Banoaa +adac a%a-

ao fniioaiite, 6é1

fnodoi3nou aénia

\\\\\\

26 oineei. jaiveeeas, 6 IAN dcaiase aidca
AO%6iT odaieypoufiy Helianthus annuug., Tri-
ticum durumDesf. 0a aayés sig3 aeae, iansiiy
yéed caiifiyol a3aasadaa+3 6 aeaeyas éioio aey
i0a0%. 146183+ 806U008I® difieeie a jag’é
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1.2. @eiadsd

IAN oaeeie &6aiasivioaie ©: Amaranthus
spp., Bryonia albal., Lobularia maritima (L.)
Desv,, Lolium multiflorumLam. 6a 3i. Oifaii 6p

Q ~ 7 I~

48016 Oaélee lleeia a%aianoe ai 8aaoeydied

4aaaonios+iz ooaae, yé Teedpolny aa-
da0a0eaii 3 ¢ iaaied ide+ei ia 618i6pou foa-
aséuitar iansiicaiai imofifocaa Coreopsis gran-
[ ot

\ N2

St

é
Astlip adeeéip A00iTp idaanoase
ii630e. C 1aiio3+ied odaa oeiiaeie ° fioa-
aseui3: Abutilon theophrastMedik., Cannabis sa-
tivaL., Perilla nankinensi¢Lour.) Decne, ¢ i¢ia-
gaié aéniaiid; — Anthriscus cerefoliunfL.)
Hoffm. 2¢ aadaoias+ied 00aa oeiias ioeééaae:
giéaelia 3 4adaoi+enaenia 1Mioeysdy Allium
ursinumL. 6 fa0eiailio aey aeaod o8iasizeai-
gediialio aasaainoais, iagi-enaéuia mo-
ey03y Aquilegia vulgarid. 6 caaié
lidepoeiéa, 46dyi ia dichaaieés Rumex ace-
tosal., &3eliéa é600ei Sedum albunh.. ia A66&6

aaciiad, aas eiéaédid é1éiiz¢, Apocynum canna-

binumL. oiui. Aééciiéeie °© ad6ia «aaciiied»
A448a010%+1663%4, €100° oiciilaedpouny iansi-
f°al oa aaaaoaoeail 3 1ifooial caseugdpol
+efaéuidnou:Bellis perennit., Duchesnea indica
(Andrews) Focke,Muscari spp., Primula macro-

NANA RN A o . A X ZuN SN

calyxBunge, Viola spp. oiui. AT 63°;, dd0ie ia-

8422200 44580a084i1-00011° 4éaé:Hedera helix
L. (61510834 A4eed® ca ieluap inans-

i
iaioi® 11édeooy ia é3€Ue10 a3eyiéad), Lonice-

s.l. (iMT+~aoéial 3iooi-
iefs caaayee aaaa-
a

ifleedpolfy iandiiyl ca ideeaie é6eluodde
Oaés aeae iapou 836 +endéuizhiol, aga ige-
deeeny fa aaeeéd asanoaill a3 iadaeiied as-
eyiié éoeuoeadaaiiy, +anoi odaieypoufy it

&6lg didacéil-aéoeai® asa
a

AAAA IAN:

Acer negundoClematis vitalbd.., Heracleum so-

snowskyManden., Parthenocissus insertA.Kern.)

Fritsch, Solidago canadensis, Ulmus pumila..,

Vitis vulpinalL. O3 4é&é ca nooidiai gélai+ei-

PPN

3 61d1a&lii © odaifidididdaie, a ca fod-

adodiosoaie. laiaé 6 ca'ycéo 3¢

Ox
w
a»
~
O
Qy
a»
@
<
o
D
=
c
©
c
3
Xy
o
Qv
D
@

gosa, Celtis occidentalls, Corydalis caucasica
DC., Diplotaxis tenuifoligL.) DC., Fraxinus pen-
nsylvanicaviarshall, Isopyrum thalictroidels., Rey-
noutriaspp., Phytolaccaspp.

C aaiasad3+ii¢, oi+éeé ¢idd 6’eaaa addia «inaa-
dladioeadiied» aineel — 0eod, yé3 iaddadaa-
pou ca ideedp idediailal iegedaily, aéa
aéeciel ai ide [1]. Nadda 404ac310%03a 0aéeie ©
aeae ca iBaB+ii-cadsaiip 1daedp adaaesd: Ag-
ropyron cristatum(L.) Gaertn., Corydalis mar-
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schallianawilld., Salvia nutand.., Tulipa bieber-
steiniana aéaé ca Pal+i-NG%aiip 1asedp:  Acer
pseudoplatanuk., Isopyrum thalictroidesPolygo-
natum hirtum(Bosc ex Poir.) Purshba 3i.

laiel 3¢ iafesaesa siodiaoesséii;, adyeu-
3 0a 6%@adel ¢ oi+éé ¢ido adinenoaiaoeée
Udi © d3a8eaecandy aeeclieed oaéniiza 83¢-
dailasads+iiai iiclaeedily. C3 fitioai-
26 &%40ea’a o AN asacia+ail: Medicago
varia Martyn, Reynoutria bohemicaChrtek &
Chrtkov , Symphytum uplandicunNyman, a3a-
oeae a oiaadAmaranthus, DiplotaxjsTilia, éii-
a%ii, Vitis 04 3. Asadeae 3 43a0ealaaiic agae,
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Aaiiei efiniaion [3]. Aadaot siodiacéiaa-

3

( Betula
mL., Viburnum lanta-
%.), aai ®iodiacéiaa-
ieie 3 cafififeie aailoeraie ( Centaurea cya-
nusL. 6aPapaverhoead..). Inoaii® aeae aéep-
+&iT a1 140883@0 éfiaio30%a.
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O.l. Shynder

M.M. Gryshko National Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kyiv

SPONTANEOUS FLORA OF M.M. GRYSHKO
NATIONAL BOTANICAL GARDEN OF THE NAS
OF UKRAINE (KYIV). 2. METHODOLOGICAL
PROBLEMS AND CRITERIA FOR SELECTION
OF ESCAPED PLANTS IN BOTANICAL GARDEN
CONDITIONS

Objective— to develop and implement criteria for the

selection of escaped plants on the example of spzoTe-

ous flora of M.M. Gryshko National Botanical Garden

of the NAS of Ukraine (Kyiv).

16

Material and methods.The object of the study is the
taxonomic composition of the spontaneous flora ohe
M.M. Gryshko National Botanical Garden of the NAS &
Ukraine. The research was conducted in 2010—2018 on
the territory of the Botanical Garden.

Results.The definition of the term “escaped plants” in
different sources is considered. The stage of theput of
alien taxa outside the culture (sintering) in diffent clas-
sification scales of the process of acclimatizatié ana-
lyzed. For the study of escaped plants in the spaméous
flora of the Botanical garden, a criterion for their selection
was formulated. Examples of different groups of aped
plants in the spontaneous flora of M.M. Gryshko Nain-
al Botanical Garden of the NAS of Ukraine are given

Conclusions.In the east-european scientific literature
the term “ergasiophytes” has become much wider thén
in the primary source and is now mainly used foretliefi-
nition of “escaped plants”. Within the spontaneoufora
of “escaped plants” synonymously are “runaways from
culture”, and within the cultural flora are closed “intro-
ducents”. Until now, there are no unified methodolgical
principles for conducting an escaped plants invemyoin
botanical gardens. The boundaries of their “out dfie
culture” have not been clearly defined. We have fou-
lated the main criterion for the selection of “esqed
plants”: the fixation of adult individuals of theaxa in two
or more spontaneous locations outside the cultivaxi
area and preferably not in the vicinity of it. Thisriterion
was tested on the example of the spontaneous flofa
M.M. Gryshko National Botanical Garden of the NAS
of Ukraine.

Key wordsNational Botanical Garden, spontaneous flora,
escaped plants, “out of the culture”, criteria, méibdology.
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yéeé a6a asaidaacaieé 460360101 naao Ep a6e0%éiial i816ano, 3iodiacesdy ivediaied ae-
(Aiag3y) D. Banks 6 Eaioli. Ca 9 d1é3a iaddao- &34 a 3ig® daasiie noaéa iiiaip aéy noaidai-
aaiiy 6 Eeodae, (1803—1812) a3 ¢3adaa 3 a%4ida-| iy adee+aciial Alooeiaios 0diyia, ciéddia
aea 6 E’p 424407 43610a084aied dineei, cieda- aeoéeod
1A 48080 081yiad R. banksiad@V.T. Aiton. [8]. Cia+ia &3¢iliaisooy 0diyia 1addeeail ca-

O édaciad Asecuétal NoTao a icaeaiaii aayee ia eega 3001408063, ¢ 0 i0ed1aied ada-
fiad%a caaaia aeéidenoiacaace aeoés 16neonio | ae3a, a 3 gia+iel coneeeyi naeaensiiassa, yes,
081yiad ( R. moschata)Od +a3adieé caddepée | aeéidenoiadp+e d3¢ididoiae noaideee iigol-
4—51, ¢ diaaeie aeoéeie, aio+éeie oa caena- aeé aailonia, yéeé fa nuaias © faiel 3¢ iaé-
p-eié 1aafiaie, yéeé ° iiioéyoiei 6 fiadad &%Uged Nadda adéidaceaied aineel (aéecuél
6 Nadaaisé 1eins bifide, ad ¢dlaéa 63304 3 1108a- | 30 oen. 0%, Nadada ied 3,5 % déiadal ia aeoés
A06° 68BE00Y ia celo. [a 1Baais 2adiie yé aeo- oaiyiae) [18]

80 01616 i+aée aééidenoiadaaoe a3+ilcaea- Naeaessy oaiyia oaélee ia° aaaip 3Moid3p
i6 001yiad R. sempervirens, yéa iiodieias+ii 2 3ai3, Ut aaed 6 XI fio. 3iicdaee o0diyiae ¢ iad-
ifasaia af i6neoniie, 0siyiae. O 3a4aaiisé 2a- giaeieé éaoéaie. I3¢itga alie 1addeease iacae
oTi® iaddea iigedaily R. arvensigiuds. Rosa gallica offifiinaliShory 0aRosa damasceiill.

Ré ae0éa 0diyiaa a NGA ¢ 1759 8. 4edilivaa- 3, [a aoiéo aiaesénuéenai aiaieiaa P. Beales [17], ©
ée fdlailag3aonued odiyiad aeasdiléoR. laeviga- | ia Nidadeeidié aedaie, a dacdéuoaoii naeae-
taMichx.) — ~adadieé ¢ aecéeie, ~anof 1aiea- 03¢éii¢, o1aioe.
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e iyia
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aa c‘)6|y|a O 6ae||ao 3¢ AoG-

N~~~ 7
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\NI/\

216, 1aéeed 1ait+anii ¢3 Nosaile, Ag3, a6él
wichuriana E&3é1 nddauop+eni ¢
agaaie, peéigéia AB60aéyia aasa
iecéod o034, iaédsaniigéie ¢ yéeo © ‘Exelsa’,
‘Whit& Dorothy’, ‘Dorothy Parkins’, ‘New Dawn’.
"0 fiéaié3 1aaiie aifyaapou aiaaeéie ai 5 1.
Oaé aea 4aa 4aaaot 6iied aeoéed 0diyia, yes
a3lg MoEyoid, iBee N1BOE dicé 448a0184
aig. @ ié(;éa F%4004ied fil003a peigeie AH0-
0aéyia, a yéed cia+iip 10ip aeyaeypouny
0303 yéinos +~aéii-asadeaied ooiyia [5].
u

O 6a(;oeuc‘>ac‘)3 noéauo i3z adoiaie 16éi-
daéyia (R. wichuria-

s rAn A

63a||ea3(‘)
(Rambler). O

R. multiflora c‘)aR uriana aeeléeﬁc‘)Tééééeé
0délee géigeid Adiéna ( R. banksiag[15].
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2¢ fiaddaeie XIX fio. 4aaaol naeaéssiiassa
i+aeeé Nddaudaace aiadeéaifiuéeé aeéeé aea
R. setigera; sigéie aéaaié odiyia, 10déiaa-

@e fo3éés fldoe ae

fitaeeal cia+ied 6égoeu()é\03a 6 faeaéos
0dyia Aldodaéyia alfiyase n&saessiiaoe Aadae
(Barbier) 6 Odaiv3¢,, Asedéfit (Jackson) 14863
(Perklns) 3 A6Tc')|'é" 33 (Brownello) 0 N@A [15]
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2foie+13 aftaéoe 308140803, 0a NABads3; aeoéed 0diyia 6146 Rosa L. 6 fia%0% 0a O&dae i®

dicaié iicaieeée Niddadeeol nacdeneiiasia, &iof-
804 aidnee cia+e0delité aéeaa a dacaeoea nasaeoee
é fiicaaied fiaoia aupuedny aic.

Eép+4a0a fietaa:Rosal., eiodiadéoey, aaéidaceaita
danoadiey, aupueany aicl, nacaeoey.
T.O. Buidina?, O.F. Rozhok, V.. Chizhankov&

18M.M. Gryshko National Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kyiv

2Mykolayiv National Agrarian University,
Ukraine, Mykolayiv

HISTORICAL ASPECTS

OF THE INTRODUCTION AND SELECTION

OF CLIMBING ROSES OF THE GENUS ROSAL.
IN THE WORLD AND UKRAINE

Objective— to explore the history of the introduction and
selection of climbing roses of the genus Rosa L.the
world and Ukraine, find out the main periods in théis-
tory of cultivation of these plants and identify #h most
important introduction and selection centers.

Material and methodslin the process of studying liter-
ary sources historical-scientific method was useelrob-
lem-chronological method provided a sequence of [gre
entation of the material.

Results.In the history of the introduction of roses, one
of the main factors was the attraction to the culture of wild

beginning of the XX century. Significant amount of wild
rose was brought from Southeast Asia, but the most impor-
tant ancestors of climbing roses that originate from Asia
are:R. chinensidacq. R. lucieadg-ranch. & Rochebr. ex Crep.,
R. multifloraThunb., R. moschatadderrm.

Based on the analysis of the history of the selentif
climbing roses in the world, three main periods cdre
distinguished: the last is the period of prehistopy 1875;
the present — from 1875 to 1967, the modern — from
1967. Intensive selection work with roses in Eumpegan
in the XVIII century. Widescale work was carried ouin
France, Germany, England, Ireland, the Netherlands,
Denmark. The revolution in the formation of a newsa
sortment of climbing roses produce&. multifloraand
R. wichurianaCrep. Barbier (France) breeders in Jack-
son, Perkins and Brownell6 in the USA achieved pian-
larly significant results in the selection of Vihayan roses
in France. M.A. Gartvis, M.D. Kostetskiy, V.M. Kili-
menko, Z.K. Klimenko, K.l. Zykov made a significan
contribution to the development of domestic breedin As
a result of the tremendous work done by the breeslea
world-wide assortment of climbing roses has beereat-
ed, which now numbers thousands of varieties.

Conclusions.The early periods of the introduction of
climbing roses in the world (the initial and the period of
intensive introduction) are analyzed. It was revealed that
R. moschatdas long been used in climbing gardens in the
Middle East countries, and in the United States (since

agrestic rosehip species. This process lasted quite a Igngl759) the East Asian specis laevigata During the pe-

time (five centuries), but had very positive consequences
for the future development of roses and climbing particu-
lars. The most intense exchange of plants occurred in the
period of the great geographical discoveries, starting from
the XV century. Long before New Era, roses were culti
vated in China and India, in countries of the Middle East
and Asia Minor. From there, with the flourishing of trade
in the ancient period they penetrated into ancient Greece
and in subsequent centuries into the countries of Western
Europe. The introduction of Sino-Chinese plants into the
botanical gardens of Europe began in the first half of the
XVIII century and reached its peak in the 40s—60s of the
XIX century. During the XVII—XIX centuries. and at the

ISSN 1605-6574. 2i081468063%y difiéef, 2019, 1 2

riod of active involvement of Sino-Chinese planf®. mul-
tiflora (1868) was introduced into Europe’s botanical gar-
dens. According to results of studying the history of culture
and the experience of introduction of climbing roses of the
genusRosain Ukraine, the main introduction centers have
been identified. The study of the history of the selection of
climbing roses in the world and in Ukraine and the analysis
of the stages of the selection process with climbing roses
made it possible to identify outstanding breeders who have
made significant contributions to the development of se-
lection and the creation of varieties of climbing roses.

Key wordsRosal ., introduction, ornamental plants, clim-
bing roses, selection.

23



3bepeskerns
pi3HoMmaHIimMmMSa poCAUH

https://doi.org/10.5281/zenodo0.3241017
OAE 502.75:581.522:58.084(477-25)

AA. ABEOAIET

iéﬁyiééuiéé éTOéi3—iéé ﬁéé 3iéi3 i 1. ﬁégg?é !Ai O&dagie

TO2IEA ORIFDITNO? 2OPTAGES? DAERIED

AEA2A DINEEI O EOXII-NOATATO EOEUOODO0IOATC?

A O NN Asinra L nme A~ A

jada — iBTadnoe i63eo ofitaiifios 3i0d1aces3;, 83aesfied
54150803+ %€ &%yi6® «Nodie Oédac ié» 6 iassiiasu c') ai ifi
CAaoRoU 83%a63iied aea%a aifeel ioe 3081a0863, &b+ i-Noaitai
iffeediiy oa 61816aaiiy siodTadéséiesd baiTTioeyssé

laocddsas oa 1&otae.  16%ie6 Ofivelifos 3i0dia0es%;, 40 8%48sHies Ae43a Bieel i51adaail 6 2015—2019 88. ca géagih
Adelica—Aaceedariiéi;

dineei 6 e6+ii-noaiaiio e6elindddoivaiic® i a aioaicéi-
N6 Aaao 3iai 1.1. Adegea Al Oédacie; a ﬁc‘)auaeoe
€06010086%0104ilc3 &f éa%0064aily, ie  1afiiediiy, dic-

ed%a
S

Dacoelioaoe Afoaitagait, it 2 ool 6RiREiTAG 308146863, 1aholl 16 (40,0 %) A434, 22 AOG6IsIi — 16 (40,0 %),
222 {6l — 3 (7,5 %), IV 06130 — 4 (10,0 %),V AOGEIU — 1 (2,5 %). Aéae ¢ 222 fjpoiaial 6nideit o3 (80 %) NGTE-

i04aée no%eés aliainoaoe+is 30d1a0o3é Gaifinioe  yo3e, aéae ¢ 22—V fodidiai (20 %) id [ioidivaage GATIOEYH3,,.

Aefiiiaée. Ca dagoelvacaie 16%iee ofitaiings 3i0dia0es3;, 40 SRE3ies 4e4%a difieel 6 86+1-f0AiTANG 86EUI06AH30TB&-
fic® anoaitagail gaaoi*iot 32 ¢ ied (80 %) &1 6idI6 aaily fioééed aldifoace+ied 3i0diadés3éied Gaifi  6eys3é. O

fiasa+eol 161 12612 63010ai0e+i® iiced3;, B3Ee%Nied Ae4%a 3 A0880eAIRH0U (6 cAadaaeaily 0a 15idlie extsi

~oaiAn N PSR-

Eep+1a2 néTaa: 3i0oTa0essy, 53aeshi aineeie, B0&lo6d6%010ailc, | &34, Si0dIA08s3¢éia IT6EyH3y.

AN .

2j0otacessy oineei — adaseecacé aﬁ iaé0

®
"8\
o]
g
Q

8680000304 1a &
e»

|
iy 630163¢iTiaitooy é6eii060630i0aiic3a. Ofirg- a36yi63 «Nodie 0éda ie [8—10, 12, 13], ciédaia
3ol 3i0o1a6éns3;, coilagaia caaoirfiop aifieei ai 163180 ONREiiNo3 3i001a0é03¢, 4 d3aésnied ae-
aaaloao3<, a iiaed oitaad 3niocaaiiy, éasooaaiiy, a3a aiadlris L. [7]. Cadaguil, 163iée onirgiinos
iglaiiigaiiy, aiciiieediiy, 0|6‘|éAaiy 3- 3|06|aoe03¢ 03aéshied aeasa oineei ia 6%¢ as-
0dia6es*éied inoeyose. O [assiz &uiio &- &yio3 & 161484401, 10ea%adiio fidaio 163i-
oait+iNo faao 3iai 1.1, Asegéa (IAN) IAl éé BAcOEUI0an3a 0d1a0803,, dineei 6 &ieaén’yd
Oédag e ia aloaicel-aaiasans+izé 43%yios «Noa- Al0AIR+ied ofioaiia caidnititaail A.l. Ala-

i@ Oédasie» & '|'6TaTaae 70-0%+i1al iad%iasd aéy- opé oa I.A. Aainiaién [4]

Ol 3i001a0é063;, oifiéel 11 aiagias;, ¢ ioedia- 1404 a1aic | 103186 OfiraiinG3

N LAA N A A N QAN £ 3

ieie aoaéiiaie guaaewaan eo+ii-Aoaitaeé i001a0é063;, dlaésfied aeadsa oifieei 6 eo+il-

€06611000606%016aiic 16luap 2,5 da. e 6 iiilio fi0diTalio e6eu06d620104aiic3 ia aloairéi-aai-

i0aanoaagaii 238 aeasa oineei. C ied cia=io ia- 40a03+1%¢ &36yiod «Nodie 0édagiex; éﬁéaﬁ-

0&iad 63itfAol Roailaéyol oaésiic aeae oinéei. aeoe caaoi*fiol o%aésnied aeasa oinéei ioe

6%iéa ORiREiifio® Si0d1a080%; B%é%fied aeasa 308140803;, a e6+ii-foailano éééU()c’)6630|

difiéei © aéoodagliel anidéoli dacoelivant 3iodi- 0aiic3 ai éa3o0aaliiy, ieialiteaiiy, aiciii-

406603, oa isiaiicoaaiiy 0aiadioé ia iaéaooi°. aediiy oa 618i6aaiiy 3iodiacés3éied oail-

D IAN 163186 6RiRaiifio? siod1a08s3;, difee MO8yH3¢.

 dloarer akiada0s- fe ey «£aaeaon e | jaoasas oa taoiae

i&it N.R. AaaiéT[11]. O iavéiaed idadyo inoai- U

i35 818%a (2015—2018) ia éé ai 63(;|3 33401103 O IAN 6 €o+ii-nodifaiio €6eu0630°0ivaiic®

UiAT 3346%1ie0 ae4%a Bifeel 6 86+ii-i0aialo ia aioai*el-aaiadao®+i’e a%yio® «Noaie Oe-
dacie» 6 2015—2019 40. idiaaaaii 163iéo on-

© A.A. ADEOAIET, 2019 Baiino3 3i001a0é03;, 63aésfied aeasa oineei

24 ISSN 1605-6574. Plant introduction, 2019, 1 2 : 2433



3
o
1

> Q»
@
=
o
o D
w
Q
D
w
=
o

™ St O
Il
(@]

QO

3ail
B3ciyoe aeae id eepd a 143%1a ea3064aaiiy,
ca 11601614 ié1asa. 1oe Tiefs islasa
eéidenoiavaase 0asisielasp C.0. Adopaai-
é13 A.A. Oaaiaiaa [1].
n

%5
w O (D? (Df
:
-
gJ)
=)
]
Qo
<
O
Ce)
m:
<
L)
(o}
O
O
o:
@
Q\
[

g30ada00dieie aaieie Bl. Aiaiasiie,
ai

A~ AN

0€aia 1édeooy 0daainoip aifiyaac 100 %, ae-
filod — &1 130 fii. xafioéia 3i0d1a0oaios
N " s

o

aaiiy ileedol iTeed i +afioe-
ie aseyiée, aa aiie aoee 3iodiaséiaaid. A e6+-
T-RoAiTaNo eé66u06062010aiic? 62 aeae ul-

ISSN 1605-6574. 2i081468063%y difiéef, 2019, 1 2

N
(0%
=13
Qo
D:
c:
=
1}
o
F:
Q»
0
Qo
[}
O
Q:
-
w
c
w
¢}
[t
o
=1
o
[

......

Clematis lathyrifolidesser ex Rchb. (1960 [3]).
Ea%006° ¢ ii+a086 +&daiy. &tatarineou o
83163 ~adaiy I
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seife. fe%a

e

*Delphinium sergiWissjul. (60-603 83. OO fio.
[6]). EA3006° 6 +adais. é1ae aicdaapoi 6 é3i63
eeify—nasire. e — aagaoieent
iifleegoufy iansiiyi oa aaa
eal® Ttagie (&1 aapol RAIAA, ide
anideyoeeaes 6iiaad diciiteedpouny adaa-
aoe
aifi
6

_\o,
Do Q>

ail géyoil 1Ta00e8068y063,, . 2iodtadénséia
6eyo%y  D. sergiifééaaa’
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Berberidaceae
*Gymnospermium odessan(dC.) Takht. (1953
[3]). EA300° 6 48043¢ Tiétaeis addaciy — ia 1i-
+a080 84%0iy. leiae aica®aapol 6 48053 1iéi-
aeid 0daaiy. 1e3a — éidiai+éa, dicédeaacol-
iy i9e 4aad3acs, 13fioeol 1—3 fafdie
Gy fan3iiyi, yéa aiciifiyol i6dade.
Y63y G. odessanum
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Rosaceae
Amygdalus nana. (1952 [3]). O&%0a

0
iiefaei® easofy, aynii. 1&iaé 61816pouny ¢

AN N ZAAA

c&*aapoll 6 fadIP. 63 — esfoyiea (1aiesh-
oyiéa), yéoaiiacaia, liogaia. DiciilaecCoufiy

)
Tadfitd (ar40ia1i 2, caéia® iefud 1,0 aa.
Scrophulariaceae
Veronica incanal. (1953). E&30
faaii, ayfiil, 60aidp° feilii-acageoie
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Moeyo3y V. incanai e
¢¢ 1étha — 1,5 da. Infaeie dicoagiaaid ia-
33aifiait, © elédne ¢ aaeeélp u3eulidniop

infaef.
Lamiaceae
Phlomis tuberosa. (1953). Ea3

ietaeie odaaiy. lefae aigsaapou
lg%a — +10ededdaiieé vaiasé. Aadie
d3gée) aldeeeiip 4
biciitae°0URAY iafsiiyi. 2i001a6€63
iMi6éyo3y Ph. tuberosaa® aaee
Biioyie — adéeéd useuiriiou
BUAMs adoiaie, caéia igtud ai 2,0

Asteraceae

Echinops sphaerocephallus (1960). E&306° ¢

4066a3¢ 1etaeid nasiiy — aaddanis. 1esa
d'yiea, adaiazedia (a1 10,0 2,5 1i), +ioe-
oeddaiia, aéodeoa aiéiféaie. DigiiteedCouny
ARy, 210814086961 GAITITIOEYE% a846

1a° cia+io +enadeéuidnou, ¢ ¢ iétua— 0,5 aa, iii-
aeieé dicisuaid aaoiaie oa iaeiiét

00aais. letae aica®aapou 6 480a3¢ iieiaers
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Liliaceae
*Tulipa quercetorunKlokov et Zoz. Aéa ii-
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Hyacinthaceae

*Ornithogalum boucheanug{unth) Asch. (60-03
83. OO0 fio. [6]). Ea%00° 6 14d@3¢ iélaeis 0daa-
iy. Tef 20U 6 +48aM. le3a — o0deaitcaa
yéodiiadaia, iaenea, i I[o
3¢ diieco ieiaiiteet®, dicédeada-

b 4% 4466%aée i iilae. ia aa-

jadaceaisé iniaei’ — a3a 5 ai 20 éioiai+ie.

AR £ S L AL AL

itaei, ¢ ¢ 1élua — 0,2 aa.
Ornithogalum kochiParl. (1952 [3]). E&306° 6
0daaid. leiae aigdsaapou 6 +asais. lesa —
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Poaceae
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Ranunculaceae
*Adonis Wolgensisteven ex DC (2953 [3)]).
0a30a 6 éason. leia 6 +adan.
le3a — Aadaoiaissgie, ‘| izéé,
i*ze 6 A. vernalis Ald3gée |a|'Tiaﬁ3||3 +a
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fiofy+3, ilaiaaedpouny. 1éiae aics3aapou o
0034k, le3a — aazaociaiasgie. Aodeée 1aii-
fansii3, ¢ ofiéel Tibgaiel aitéaeuieéi ii-
fieéii ai 6 fi caddiaaeée. biciilaed°0ufiy ia-
fisiiyi. 20871a6és3éia 6ainitioeyosy P. pra-
tensisia® idaaeeéd +endeunou 3 uleuiPiol
ifAtael, caéia® iéiud 0,1 aa.

Ranunculus illiricud.. (1953). Ea3006° 6 0daais.
IéTaTl’Tﬁéc‘)U o a6é|'3 Ie3a — aaé ofaiolgié

oa aéaébabééﬁ 2ic‘>6Taéét')3é|’a OAITIoeyo3y
R. illiricus ia° cia+i6 +endéurniou, nadédae —
aaeééé usédicnod 1nfael, ¢ ¢ ietia — 0,5 aa.

Caryophyllaceae
Gypsophilla paniculata. (60-03 3. OO fio. [6]).
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1i3—adiie. 1e3a — faifaiscaa eléléT—éa
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& “é Diciitaed®0lfy iansiiyi. E)m-
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G. paniculataia®
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Malvaceae

Alcea rugosalef. (1960). Ea306° 6 +adair—
faaiis. lefae a|(;63aabou 6 aadanis. lesa —
fi6oa 6Tg'a6 a éiotai+éa (fd3ciéadize), yéa
diciaaacouny iaTé6a|3 iélagée — 1adeéadizy,
¢ fai’p iansieiip. Diciilaed®olfy i‘ﬁl’
iyi. 2iodiadés3éia 0Ailinioeyo3y A. rugosa
a0 idadeeés +enaelidnol 3 Uselidnon Tniaer,
caéia’ iéfuo 0,2 aa.

Linaceae

7~

Linum austriacurrl. (1952). EA306° ¢ 4864, ii-

éiaeie ooaaiy, 6yn|| 00aiop° aeaéeoieé af-
i2€0 6 08aainole,. I6ialineon ¢ eeiis. lesa —
éioiai+éa ia |||'ééé3e |e|a||3aeo3 biciil-

i LI s Qora

e6°00uny iafsiiyi. 2i001a6éo inmeé-

éyo63y L. austriacumia® |éaééé
3 pseliknol Thiael, ¢.¢ 1étua —
Apocynaceae
Vinca herbace&Valdst. & Kit. (60-03 83. OO0 f0.)
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Lamiaceae

Salvia nutand.. (1953). E&306° 6 49043 11é1-
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Asteraceae
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eéypolny addiaie aai ifaeiiéi.

Melanthiaceae

*Bulbocodium versicolofKer Gawl.). Spreng.
(1952 [3]). Aea a3aitagaii 6 eleaésse, a 2002 .
[6]. Ea300° 6 4404cis. é1ae alcdcaapoi 6 83i63
00aaiy. le3a — odeditcaa naioeveaia éiai-
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Iridaceae

*Crocus reticulatuSteven ex Adams (2002 [6]).

éiéodespéaia éioiai+é
ie 0|6|opou jaié
e j8a. DiciiteedCouny
33+il), 8%agd —
i, 2i081a0e03 é|'a 0AIMMIoeys3y 1a°
j&586860 - éﬁéeuﬁnou &.¢ iélla — 0,00134.

Iris halophila Pall. (1953). E&306° 6 0daaid
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l&tae él(;63aapouoe3|o3 +adaiy—eeiis. 1633 —
0dedidcaa éidiai-éa, 6-63adenoa, ¢ aiaaei
ofiéei airéaédiel ineén, oicéoeaacouny

Hyacinthaceae
Bellevalia sarmaticdPall. ex Georgi) Woronov.
(1960) Aea a3a||aea|| o e|eaeo3¢, a 2002 0. [6]

é
ciicaédizé ieianiseess, 6|(;e6 @aacouny caddso
é’é(; iél’faa |3ae |a||eTéé|'é Adi&daoeai -

,,,,, é
matlca 1a° iaa4&eéo éﬁééUﬁﬁ()U 3 UBélicfol
iTaei, ¢ ¢ 1€lua — 0,001 aa

Muscari neglecturuss. ex Ten (1953). 0&%08 6

400&3¢ iieiaeis 6a%o0iy. lefaiiineou 6 &3io3
+304aiy. 1634 — 0deaitcaa éidiai+ea, ia éisio-
€3¢ aideciioaélizeé ietanitaess, oicédeaalouny

caando aiec ia 1/3 alaseéie. Diciileecouny

fansiiyi 3 addacacear (oééééé aie). 2

N
>
N
\
,
o
3
o

Poaceae

*Stipa capillatal. (1952 [3]). E&306 ﬁéé‘|’|’3.
gfafiineou 6 4adanis. 1e3a — adda
a3aia cadiraéa, ¢ ¢ addolaéa iadadia
TAOpé. Piciilae6°0ufy iafisiiyi. 2i0diacés3é-
fa 0ailiNioeys3y  S. capillataia® idadeeéd +e-
aeiirnol iiaei, ¢ ¢, 1élua — 0,002 da. ioe
a

éu’i3 S. capillata ¢ dichadieés ¢

A A ANz ~ 2N rAm N

iofitépaaiiy 3 a3anooiifio® é&fi-
|'06|aoeo3e|a |||oeyo3y oarai

9)>t S
c
[}
oy

A~ Q BN

¢
daéoadecaouny aseugip ~enaeuifiop oa

C/ QJ)

3e0-

, =3

~ A NAN oA

fa aapou na||n3ao
Brassicaceae
*Crambe tatarlaSebeok (1953 [3]) E&3006° 6
........ Ai.
eeé aa|—ea|'éﬁc‘)éé |a6|c;e6eéiéé f0do+a=+ie.
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T63iéa oficail IF
A&ooisé ~eaieé Taitaidcaeé, Taiiansiieé,
@o6eynoeé, a3aidodii 4—5 i, ieaei3é +eaieé
jaaioicaeiaieé, iaigsaieé. iansiiy 18d0a-
64, caadeaid ¢ aiésa, 3—4 ii ataseéiip,
23 ii gedeiip, c5%4. Naiifi*a & Ailfoa-
592000y, O 616860%, iayaie 436%06a 431482

&
146401 6 816866% & 2002 3. [6]. K404 6 4364%

aefs eeiiy, i 0ias+i. Te%a
diai+éa, aac 63aas, ¢ &idioéel geeiiiazaiel
aiséaediel iineeét, dicédeaacouny asa nasa-

POV

Liliaceae
Tulipa ophiophyllaKlokov et Zoz. (1966). O&3-

a 6 140@%é

CA L AA N

Té1aeid éa
ou

Aeeée eia yéi¢, Aiépuai
[afisiiy 618i6°0uRY yé ¢d3ed, oaé 3 iaaidicae-
faid. Naiifia ia fifnoasdsaacouny. Diciiteed-

NN Aa CAAAN 2

oolify a&adoaceaii. O eo+ii-fodilalio esdéi-

Limoniaceae

Limonium platyphyllumLincz. (1959). E4304°
6 Nasii3, uia+il. lefaiiinéou 6 aadanis.
lg3a — éisiai~ea. Co%ea i
°oufy. O &6+ii-ROAITANG
iddanoadedil adéseiéa aaiddaoeaied i
L. platyphyllum

Asteraceae

Centaurea ruthenicham. (1952 [3]). E&304°

6 +asaid, uias+ii. iéfaiitneou 6 Aaaiis.

ISSN 1605-6574. 2i081468063%y difiéef, 2019, 1 2

thenica.
Iridaceae
Iris gramineal_. (60-03 3. OO fio. [6]). E&a306° 6
40606a3¢ iietaeid 0daaiy, ia uias+ii. 1e1al-
iiféol 6 +adais, i uie3+il. 18338 — ganoe-
Adaiia éiaiai~ea. 1e1ae iaaiaicaeiais. Cosead
f

Qo
=
o«
S @
D
) [t
: S
ox
(@)
w
o
(@
2
T

i+62 4BeGUST 4 fil caAATAzEe. CE%A Ay

& 60aidpeouny. O e6+il-foailalio eoeundsd-

6 +a4daid, ia Ula3+i1. 633 — aéadiasedia &18i-
al+é

V A06RIU ONBPeiifiod 3i00iadéss3:,. biféeie
1804aiifiyol ceio, aéd id éa3oopou 3 ia iéfar-
iifAyou.

Amaryllidaceae

*Sternbergia colchiciflorgValdst. &Kit. (2011
[6]). Tmsiititéasoo+eé Aa6aiadica (140aio).

Difieeie ¢adadcail ¢ idaigdéeie iefaaie 6
a

a

N~ AN N~ AN~

AN .. '~

T6316a Ofraiifo3 3081a0863;, 40 &3aé3%fied
é

16 (40,0 %), 222 {id 3 (7,5 %), IV fid6-
i3l — 4 (10,0 %), V A0GIEU — 1 (2,5 %). Adae
¢ 2—22 {i00IAIAl Oiitwiifios (80 %) fi0IBI0AA-

: foaoe+it 30d14086% GAil-
848 ¢ 22—V AOGI&IAI (20 %) &

0aiTiN6eyo63e, ¢ ied aeae ¢ 22—

6
0 %) 4843, 22 AOGIRIl
i
o
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aaiiy 0a fioal 3081a686%¢ies HATIoE)H%
5°46°7iied ae4sa.
O TAN ia &ioaisel-a413020%+e0 4%§i6as

«Nodie Oédacie» 3 «Eadéac» ° 1aiaéias aeae,

d%cied i*noaciadiaesediu [6, 11].
&3 & 2—22 AOGIATY OiRaiifio3

~OAN
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«Nodie Oedagié» 3 «Eaadac» (ca peasip Adelida—Aacee

QA AN

aanaiéie)

Success rate of introduction of plant species in the botanical-geographical plots
“Steppes of Ukraine” and “Caucasus” (on the Wulfe—Bazilevskaya scale)

Nodisia 6ricaiifio® 3081a686%, aea%a aifieel

fa 4i0ai*éi-aaia0ao%+ied a’eyiéad

Aéa
«Noa&ie 0Oesas ié» «Eaaeac»
Adonis vernalis L. 2 22
Clematis integrifolid. 22 \%
Delphinium sergiWissjul. 2 22
Paeonia tenuifolid.. 2 2
Crocus reticulatuSteven ex Adams. 22 22
Bellevalia sarmaticgPall. ex Georgi) Woronov. 22 2
22 2

Muscari neglecturfsuss. ex Ten.
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DACOEUINAONOROANABAIN, +0T 2 AOAIAIU 6fiAeiifioe
2i0d1a08Gee 8i&pd 16 (40,0 %) Ad4ia, 2 AO&IAIU —
16 (40,0 %), 222 fO&I&IL — 3 (7,5 %), 2V AO&I&il —4
(10,0 %), V AO&I&IH — 1 (2,5 %). Aead i 2—22 fidAiaiip
6iiaaiifioe (80 %) foidiediaaee Gfolé+eand ai

fioaoe+anéee eiodiaoeoeniid  oaifii

inmoeyoee.

Eep+8a04 fejaa:eiosiadesey, daaéed sanoaiey, e6éi-

0080e0104iic, 1614, eiodiadéseliiay Moeyoey.

V.V. Gritsenko

M.M. Gryshko National Botanical Garden, National
Academy of Sciences of Ukraine, Ukraine, Kyiv

EVALUATION OF SUCCESS

OF INTRODUCTION OF RARE SPECIES
OF PLANTS IN THE MEADOW-STEPPE
CULTURPHYTOCENOSIS

Objective— to assess the success of the introduction
rare plant species in the meadow-steppe culturphgés

ISSN 1605-6574. 2i081468063%y difiéef, 2019, 1 2

nosis on the botanical-geographical plot “Steppe$ k-
raine” in M.M. Gryshko National Botanical Garden of
the NAS of Ukraine; to establish the ability of rarplant
species in the meadow-steppe culturphytocenosesno
troduce flowering, fruiting, reproduction and thedrma-
tion of introduction populations.

Material and methodsEvaluation of the success of the
introduction of 40 rare plant species was carriediton
2015—2019 on the Wulfe—Bazilevskaya scale.

Results. It established that | degree of success of the
introduction have 16 (40.0 %) species, Il degree 16
(40.0 %), Il degree — 3 (7.5 %), IV degree — 4 (Q®%),

V degree — 1 (2.5 %). Species with 2—22 degree %)
formed stable homeostatic introduction coenopopula-
tions, species with 22—V degree (20 %) did not forcoe-
nopopulations.

Ninclusions. By assessing the success of the introduc-
tion of 40 rare plant species in the meadow-steppétur-
phytocenosis, 32 of them (80 %) were able to fortalsle
homeostatic introduction cenopopulations. This indiates
a strong phytocenotic position of rare species agffi-
ciency of their conservation anéx situprotection.

of Key words:introduction, rare plants, culturphytocenosis,

fruit, introduction population.
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Fig. 1. Botanical reserveZalavskyis located in the southern surrounding of
the village Zalavia, Rokytnivsky district, Rivne ggon
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yéi¢, adiayol aa3 afivlaoss Betuleto (pubescent

tis) — Pineto (sylvestris) eriophoreto (vaginati)

Sphagnosum (fallacig)a Betuleto (pubescentis) —

ledoso (palustris) sphagnetum (fallacis).
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© 4aaiil cae+aéia ( Ledum palustre..; 40—45 %)
0a 1003%Géa i3daiaa (Eriophorum vaginatuni.;
40—45 %) (8en. 2). AT iéeaas yaono asiayol oa-
élee ae00adééia aigioia ( Oxycoccus palustiers.;
5—10 %) oa iaeiiés ifitaeie se. ao3aiiie3s-

if¢, (O. microcarpudurcz. ex Rupr.), aiadiiaae
aadaoieenoi¢ Andromeda polifolib.) 3 46yd3a Yac-
cinium uliginosunt..).

Nos3guieé fivaditaeé imedea 6oaidaieé
Sphagnum fuscu(Bchimp.) H. Klinggr. 3S. magella-
nicumBrid. Ei&1 i61880&4ia 1ieédeooy — 95 %.
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THE VEGETATION OF BOTANICAL
RESERVEZALAVSKYAND IT'S VICINITY

Objective— to describe the floristic diversity of the bo-
tanical reserveZalavsky the main element of which is the
top oligotrophic forest swamp.

Material and methodsThe territory of the reserv&a-
lavsky is part of the Rokytnivsky physical-geographical
region of Zhytomyr Polissya. Field studies were agunct-
ed in 2018 using the generally accepted method eblo-
tanical research.

Results.The vegetation of the reserve is represented by
rare plant communities listed in the Green Book dfk-
raine — the upper oligotrophic forest swamp and ext
zonal island spruce and also typical of Polissylae tpsam-
mophilous plant association of dunes of moraine-s@yn
origin.

ConclusionsThe island spruce forests of the Ukrainian
Polissya are unique extra-zonal dark-coniferous com-
nities, each of which needs protection. In this ragd, the
inclusion of natural fir trees in the botanical resve Za-
lavskywill significantly improve the state of protectionf
the Polissya landscape ecosystems.

Key wordsreserve, Zhytomyr Polissya, rare species of plants,
rare plant communities, protection of landscape ecosys-
tems of Polissya.
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1.I. TADAAIEXOE
iasiiasuiee dioai-ieé faa 31ai 1.1. Adesea 1Al Oadac i

HOMNPOIAAIAC TEPAIEDO AEA2A BIAO PRIMULA L.

AP A e ~

O EQEUOOD2 A OIIAAD 12AIxi1AT E2NINOAIO OEPATIE

1&0a — aea+eoe 1iofi1a6144iac 3 118618143+ Iciaée ae4a%a d1ad Primula L., 310814081aaied ¢ lassiiagdiiio ai-
0aid+iMi6 fiado 3iam 1.1. Adeseéa IA O&da. e, 0a 3eadiias 43a0e4%a Acafiily fABAGH3: O CA'VCEO ¢ (0 Adéeélp 1ad-
AiaeoeAaiAop 46y 43610a02AITAT Naa%aie60aa A 6i1aad E3finoaio Oédag ie.

landdae oa idoiae.  1a043%a80 alfelasedil fiedacaase iansiiy 3 difieeiesiodiadodiosa (P. denticulata Sm., P. sa-
xatilis Kom., P. veris L., P. vulgaris Huds., P.ramowi3 Losinsk.) 0a i*aeaé4ias a3adeae aéaiii;, iég asoié b. Pruhonicen-
sis Hybrids. 143%aécac®p 1ioTadiaco oa aga3eaiiy yesnied ieacieésa 4éy anoaiiagaiiy a%e1aed noaisa dneei caséip-
aaée ia ninas 11o6TeTas+i1al aiaesco ¢a%ail ¢ 1401  Ae+iéle Aeacaéaie 2.1. 2Aiaoucals, 0a dicotaéaie 1. 1. Oaaiiaa.

a%inacail 4 aosansa Tiefal, 11061613%; aeued oineei C.0. Adobeaiél, 1.A. E3dic+ieéiaa oa 1.1, Oa&isiaa.

PAcoaiioace Aifiesaseai iaseainos Siaea%a6asuilal 3106 3 5icA086 I'joe 484%A 0a I*aeAacATaes 5%4de4% agaiil,
[&8A60%; 6 60806 & 61AaG Pais+iTaT E3fif0&io G ie. 1afia 1000 iafsiel casasell 4% 0aéMiia foaila e&a 4% 0,05
411,23 &, fi6Tee’iol — 4% 51,6 &1 98,6 %. Ga Adpeé aRAak0a0°, iaeie iaiiayou a°8Tas foaie 4% iBianosa a1 a°6-
FEUNAT, 6 A%E3PEUIMNG MO THTasie ceiopol 3  1884a0aAPOU iBT0yATI AB6AIAT G180 A4aR0AG%:, 1AA&R OBAOITAT
8180 Alfiyaapol A414520RAITAT IA0%40. 4 6—8-6 3% A3340A6%. ¢'YA&YPOURY Ade® igiade A%Aiedaily 6104ae0a, oTf-
&eié 1inoGial 1A6a61ay0U 6 1MM0AAIAda0eAIRE 18574,

Aenitaée. Aroaitagait, ui 4éy P. denticulata, P. saxatilis, P. veris, P. vulgaris, P. woronowi3, B. Pruhonicensis & 6i1aad

a )
8660088 5aBABOAGIEE TTAieé Geee BicAc08s, alie caaycopoi iTAleiia fansily. AE00°CAA0PRO ATy casa-
ol 4% &%EIas+ies Taseainodé aeao 0a 6ita 61l caad®aaiiy. O iBI6AN° Bicae0es a% fanvieie &1 4&iadaceail,
ifiaeie aineeie iBIGIAyOU OFF® a%61a° foaie 3 8%iyouRy ca ildoieias+ieie igiasaie, &°Tiaodexieie iadaiaosaie 3

odiiaie iBTGTAcRAITy °Cied AR’ e@OMCATAT 68680,  2aceasidieie Tciacaie A%6Tae0 M0AI%A © A&y ididin  08% —
foyaies, Aieiaies 3 43+ 610&IS, 48y DAAIPEIIRS Taei — pAAPElR Befiose, AIAA06TA® G164, 46 11200316 —

aa nenoaia, &y a’sasiceuies niaei — eenoée, 6adaddis aey 416THeed aineei, a3+is adoiuée iiilasaiiy . 1*a +af

1i0134i14¢0 se@00°aa 61dia difieei cisipeoury: i818if0ée — nodeseidéidaiaaa ¢ ilitiiasacuiel iasdinoaiiyi ia-

diia, padieui® oa iacosi® Tilagieé — cidgaia €184 idaa nenodia ¢ iliiitasaeiel iasifoaiiyi éidaidaen a,
a%9asiteliz — je+éo6aaoa ¢ ilitiasaséliel e neiilas  aeuiel asinoaiiyi 616aidaena, daiadacean iiaéie  — é1a8i0éi-
818aidaeui® 08aa’yieno® 4adaois’+ieée.
Fep+ia3 neiaa: 1ioliiao1aaiac, 3iodiaoessy, Primula, 148416430, 148%1aécansy 1ioiaadiaco, a361as noaie aineef,
aaéisaoceaid aineeie.
Aaaeéeaip neeaaiaip 2iodiaoess,, difeei ide- ifal 8106 0a dicaeoéd 3iodiacsaioa 6 éfi-
dlaii;, 6&ide 6 e6eln6as oa alfesasediiy foai- 8040ied 6ifaad ¢ainoaiiy fidey° MMadéd oai-
daied iPeaediaed a340ea%a © aea+aiiy itaee- daoe~+il 14" a6iolaaied addioddiz+ied iveéi-
ainoaé 16i6iazediiy 1ioiiiooiadiacod oeie 134 a3aifasait al imioaaeaied cadaail.
infaéiaie, ui cacdeeou yé a3a aivbod3ei®d Osiiel aeddaél cdada+aiiy aniooeidiosd
+efieé3a, 0aé 3 4% +efieéa aiagseey [3, 4, 6, 10]. aaniyiiéasoop+ed adéidaoeaied 0daa’yienoed
Ofioaitagaiiy 6adagoadd 3 0aiica siaeasacasi- | 4adaoias+ieé’a aéy e3finoainaly, ciie 0edas ie
° 748ai6a%0e [7]. B3a 148416430 ( Primula L.)
©1.1. IADAAIEXOE, 2019 jaé+eneaiitgeé 3 jaéilpedaizgeé 6 diaef
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74,51 = 0,17

34,31+0,14
28,11+ 0,16
61,94 £ 0,15

56,14 + 0,13
95,41 + 0,12
94,20 £ 0,20

48,41+ 0,14
75,60 + 0,12
72,33+0,18

13,68 £ 0,14
17,80 £ 0,14
68,12 £ 0,16

11,31+ 0,12
14,08 + 0,15
54,32 £ 0,15

P. vulgaris
P. woronowi3
P. Pruhonicensis
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P. saxatilis
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Fig. 5.Virginal age-statea — B. Pruhonicensis; b — P. veris; i — P. saxatilis
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TONPOIAAIAC TOAAEUINO AEATA
DIAA PRIMULA L. A EOEUOOBA A ONETAERD
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O&sl — eéco+eoil TioNiadiadiaec & iaoieiae-aneea
i0eciaéé aedia olaa Primula L., eiodiaddediaaiiad a
jasetiaguin aloaie+anét naao eiaie 1. Adesét
[Al Oedaein, & 18scadaiald aeadeaia manoadiié fia-
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Sm., P. saxatiliskom., P. verid.., P. vulgaridHuds., P. woro-
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O.P. Pereboichuk

M.M. Gryshko National Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kyiv

ONTOMORPHOGENESIS OF SAME SPECIES
OF THE GENUS PRIMULA L. IN THE CULTURE
IN CONDITIONS OF THE NORTHERN FOREST-
STEPPE OF UKRAINE

Objective — to study ontomorphogenesis and morpho-
logical features of the species of the gerdmulaL. in-
troduced in M.M. Gryshko National Botanical Gardenof
the NAS of Ukraine and interspecific hybrids of thieown
selection in connection with their great promise f@rna-
mental horticulture of the Forest-Steppe of Ukraine
Material and methods.The material of research was
seeds and plants of introduced speci€s (enticulata Sm.,
P. saxatilis Kom., P. veris L., P. vulgaris Hud&. woronowii
Losinsk) and interspecific hybrids of the own selection of
the groupP. Pruhonicensisiybrids. The periodization of

45



1.1. 1ada4ié+6é

ontogenesis and the allocation of quality indicators to es}
tablish the age of the plants was carried out on the basis
morphological analysis in accordance with the methodo-
logical guidelines of I.P. Ignatieva and A.A. Uranov. The
life forms of plants were determined according to the clast
sification of I.G. Serebryakov and K. Raunkier. Morpho-
logical descriptions were carried out in accordance with
the atlases of descriptive morphology of higher plants g
Z.T. Artyushenko, M.E. Kirpichnikov and A.A. Fedorov.
Results.The features of individual growth and develop-

ment of five species and interspecific hybrids of their own

selection in culture in the conditions of the northern Fo-
rest-Steppe of Ukraine are investigated. The mass of 10(
seeds, depending on the taxon, varies from 0.05 to 1.23

the similarity of seeds is 51.6—98.6 %. During the first yea

of vegetation, individuals pass through age states from th
germ to virginal state. In the virgin state, plants overwinte
and develop during the second year of the growing seasq
In the spring of the third year they reach the generativ
period. On the 6—8 years of the growing season, the fir
signs of dying off of the rhizome appear, the plants gradd
ally pass into the post-generation period.

Conclusionslt has been established th&t denticulata,
P. saxatilis, P. veris, P. vulgaris, P. woronowii, P. Pruhon

46

D

st baceous perennials.

censis under culture conditions, has a full cycle, they set

ofhigh-grade seeds. The viability of the seed depends on the

biological characteristics of the species and its storage con-
ditions. In the process of development from seed to gen-
erative individuals, plants pass through all age states and
differ in morphological features, biometric parameters and
rates of passage through the various stages of the life cycle.
Indicator signs of age conditions are: for germ — cotyle-
dons, tap and lateral roots; for juvenile individuals — juve-
nile leaves, an additional roots; for immature — leaves are
similar in shape to adult plants, winged petiole, epiogenic
rhizome, and fibrous root system; for virginal individuals,

0 the leaves are characteristic of adult plants; lateral buds of

f

g, regeneration. The ontogeny of life forms of plants varies:

r the germ — with tap roots monopodial with the growth of
e the shoot, juvenile and immature individuals — mixed root

system with monopodial growth rhizome, virginal — clus-
n.tering-shaped root with monopodial or sympodial growth
of rhizome, generative individuals — short-rhizome her-

Key words: ontomorphogenesis, introduction,Primula,
primrose, periodization of ontogenesis, age conditions of
i- plants, ornamental plants.
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T.A. TAEUIExXOE
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0Oédag ia, 47003 i. Ed4iaiaoi, acé. Aioais+ia, 5

ACTETAI-IDOTETARx (2 TNTAEEATNO?

PINEEI DIAO  LOPHANTHUSADANSON IPE 2I[ODIAOEOZ ™
A EPAIAIAOUEINO AIOAIRxITIO NAAO

Q:

140a — i51aanoe &niedénia ainesaseaiiy
&1 & ifa

&
gazeil 434 T610° a2@AE4ITY A 611420 ESAIATAGUETAT ATdais+iTET fiadd.
la0ad3ae oa 1aoiae q

a
ae. if&saaediiy 15143441l & ESAIAIA6UEN0 al0ak+ili6 faAs 4 2016—2018 88. 1a0ad%aEl
a8y alfiesasedin fiecacaaee dineeiid cdacée L. anisatus fiv. Siniy veleten 3 fiv. Leleka. [ansiiy difeei 1odeiaia ¢ lassiagu-
ilat alodais+iTal naao 2ai 1.1. Adegea 1Al 0eda.ie. Aea+ase caélilisaiings id16Tasedily 8ifolaes 8164
Bicae080 difeei cacdaeil 4% 8103 ®eataiiy. Aecia+age "56i01ad NoTeesNol fandiiy adc Miadaaill,, iPasiotaee ca-
gaeeil 433 MOBIEA fi*ade. AlREsa 1A0844a+aa +1080¢ aadcaioe 6 0dIG Tadidaiiye. Aadsaioe a3adsciyeeny ca AGAITD
dicisuaiiy oifigei: 20 20,35 35,45 45,70 70 fil. Aééideniolacaage ieinas, aaidaciais oa agi sdpaaéiii-
aa&ias1aoiae ainesasediu.

Dagoéuoaoe bifiéeie a1ada digiitaedpouny fansiiel fiifian, 60al dppol fiaiifi*a. 18 ileéiaeeopoufy 6aioi-
aaié oa gésaieéaie, 1MooT-  ceiino3ées. Alfesased i3 dailoeie asacia+apouny cadaeuiip idenoiiiaaciop &af
13104a&0 oifa.

Agriitage. Agcia+asiiel +&iieéll a802AIAT 8IA06 difigei L. an isatus °© Tiodiagiia 1610a seeasdiiy, a fiaid
4900 2, yéa aac ¢ifad foidivaaoe adeeésd iaacaiio 1afio oa 11adoip &i6aidad fnenocaid. ¥d6iolaa fdiaesfiou

iafsily adg Masaaill, PAAI0OTAGE caglseesl 4% 0BG fivaae. EBALS fii4e L. anisatus ilio45%aAE&iE%a4° AidH-
aiace 2 446aae 4ABACHY (82 %) ° 2 44Baae &
aefPYITAT 6 222 436a4° €A%y (95 %).

~ QA

eaiiy, aaitoer.

Lophanthus anisatuNutt.) Benth. (éi6aio &a- [anol; ¢ &é16aios +eiyol foeivepaaciio
i6fitaeé) — aadaonios+ia odaa'yienoa aineeia, asp ia idioane odaaeaiiy, ineeppol sefa-
yéa iaéazeeou ai 8iad LophanthusAdanson ¢ 8i- | +Taeaseaiiy, a0aéoeail iicaadéypol a3a éaw-
aeie A6aivaco® (Lamiaceae). Aadiigsaneial. ani- | &p, Aideypol &3edaaiip caiaeaiiy éaaaiu,
satus— [3ais+ia oa Odiodaeiia Aidoeea. E6él- 00448é068eUico, 4d1i6300, danodeos, aedacéiaed
oeddiieé acdae oineei: Casdlaiee 3 Nosaieé dalaa, e16300 3 iadcou 0ae6 eaaaiu. Aaaasaie
Neass, Nasaaiy Acsy, lidiesy, Eeoaé, 13a- ¢ €10aiod &é3éopol dddiaoeci, adoaas cadai-
i3+ia Aidoeea. foaiisi ~ani 616aio Aaio- dpaaiiy, cieaeopou adoadiaelieé oené. O3i-
fitagé il+aee eoéuoeasaade 1 ané Oedac iz — | BPol eidaios Meyaal 6 ileeeeainos aééisen-
asa Edaainuéie, 1aeanos ai Caéadiaooy. oaiiy yé faagaiily, oaé 3 i3acaii;, ~afnoeie
layaisiiot 463%di¢, 163, & 163aiad oineei dinéei 6 63071daeoeid. C iaacaii¢, 630iia-
d7a6 Lophanthusia® ilanoaas adaseaoe aayes ae; fe aediotaeypou idaiadace, yé3 canoiiias-
ae 1adnidéoeaieie aey aadaaily ¢ iohien- pbol &aey cioiaiiy 3ioiile fienoaie, idioe
&1a6 681000 3 agéidenoaily ¢d yé aedddsa a0easlaed cadaispaail. ddiadace &16aiod
ja06da8uiT;, 40%dil¢, 183, idyii-adiiaoe+iig a04é0eaid uial daisiaioaisied ilésiioaa-
0a 83¢adnuél;, neataeie [16] i3¢isa, Nideypol aeddaaiip oiéneisa, Tila-
éppou éata [3, 13]. Eidaidaena &i6aioo
©1A. 1AEVUIEXOE, 2019 aeéioenoiadpoll yé noeidépaadeuieé cana, ca
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asielas+iip a3°p iiasdieé ai aeailgdip Aea+aiiy difieei a 6i1aad 3i0d1aoés3, idi-

Aeéisenotaocpou aey asliacecass; 0&%alad- | alaeee, édoop+eni otaidaie A.A. Dasdiaoiaa

gi-ied aediasa. Alaapol aey adiiacecaodse, [15], T.A. lida&e [12]

iaif¢a 3 fiié3a, a oaélee yé ioyiiud ide &ii- Uia3+ii isioyail adddoas3éiiai 1asiad

fiadadaaiis 1ai+3a [8, 14] igtataeée 1ae38, niiioddazediiy 3 aifié3aeedi-

a8 Kaa s A A 8 Ak A iy geyaii 63endaaiiy iinesaiaied oac dic-

lagag*ae oa iqotae 48066 0a Bifi06 ¢ si0AdAAEN 2—3 &T4e ca

Aifgsaceaiiy idiaaaail & Edaiaiadueiio ai- «la0Taeéié oaileiae-anéed iaagpaaieé a

oai*+ili6 fiadd & 2016—2018 39. lacadaél aldaie+aneed naaad NNND»[10] 6a 2.1. A&é-

aey ainesaseaiti Necacaaee oineeii coaced. ani- | adiaf [1].

satudiv. Siniy veleted fiv Leleka lafziiy aifigei 14836 3{0AlfeAlTRO3 &3136i1a] 188700

fodeiaia ¢ iacsiagnital ajoait+ial faao idfaiaeee geyoil aeisdpaaily aeaseaied

3 1.1. Adegea 1Al Oedag ié. Ré éfiodiél- Sifieel TAA6AAM 3 1T 646 BicAcoEs, Adis-

ieé coacie iadail aea L. anisatus yéeé €0€l- | gpadee alameei6 0a edeid eenoeials, isaf-
0 1} aocesa 3 43+ied

02A0AAANY & EDAIAIA++6® ¢ +affa 1408483
i

\ibai+iial faac i’ poefiaeesp IXisesiae iaaii?a. Aeéidenotacaase iaoiaeee Al. Gaé-
08dacie (2001). Aea-age cagiilivainos iai- 6444 [5]
Siacediiy oifioTaes iaioani®a 3 sicaeoes aifeei
cacAceil 4% T610° ceeasaiy. bagoedoaoe oa Taataidaiiy
Aifie3a 1458444+aa +10808 Aa0%ai0e 6 0BUIG | L. anisatusi 611aad %i0a1acess,, © 4aaadias+iip
11a013aiiye. Aadeaioe a%adciyeeny ca fida- | ieseadi+iip odaa'yienomh aifieellp. iaa-
il &igi3vAiTy aifiee: 20 20,35 35,45 | cAiia ~afioeia oifieel 60aisaia fefoalip il-
45,70 70 fl. feasie-ies iaiica, y&° a3%aiedapoi it caads-
Aggisenolacaace Meiias, eaaioaoior oa | eaii® a4440403% 0a O13I6pOURAY AAART iAfd6i-
aeiPapaasiii-aaaias 1aolae aifiesaseait. &7 8786 3¢ clop+e6 436iUi1e, digoasiaaied
fletias alfiesae ioiataeee acanasan ai & 33413 36106,
jaotaeee AA. Alfiasiaa [s]. 2031406408 3146 L. anisatus,a@3iUAR &
Eaoeifiies a%iasic iagae aealaed 0aéfiica | 6iiaad ESAIAIAGUSTAT al0ais+iiaT faac, 6a-
aifieei iaadaai ca fefoailp IPNI, APG IIl, 3a80488copoUNY aéfiéip iaiaceoeaifiop. Noai
6804 ifiles — ¢a «li0Aadseodcal alfiped dai- | oifieel Py 1Aaceisass aTaoee, Ui iasa+eou
oaieé OGavdagit» [11]. i1 lleee@asfioll 4a4aAiTy & 86810686 difieei

Oaaeesy 1liao1140de+i3 Meacieée 61d4idals, fiefodie aifeei Lophanthus anisatusdaoiai 81é6 aeeooy
cadazeil 434 161U° seedeaiiy

Table 1.Morphometric indices of the root system lobphanthus anisatyslants in the third year of life
depending on the feeding area

liéagieée L. anisatus L. anisatusSiniy veleten’ L. anisatus'Leleka’

letna 400 1225 2025 4900 400 1225 2025 4900 400 1225 2025 4900
2eeaeaiiy,

fii 2

Alazeeia 31,6 319+ 334+ 34,2+ 325+ 33,1+ 36,7+ 38,6+ 32,8+ 33,7+ 351+ 37,4+
éiaaidaie, +21 *16 +33 #3,1 x1,7 +26 0,8 +0,6 *34 £3,7 +21 11
fienoaie, fii

lana 154,0+ 172,0+ 210,0+ 216,0+ 160,0+ 181,0+ 253,0+ 264,0+ 158,0+ 191,0+ 239,0+ 254,0+
é16aidaie, +42 +£38 +24 +14 25 +31 #1,7 24 43 24 +27 35

MmN ONN

nenoaie, a
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.Eidaigaa nefiodia aineei

Lophanthusgaéaeeil
— L. anisatus; 2 — L. anisatuSiniy
veleten’; 3 — L. anisatusLeleka’

Fig. 2. Root system of plantd.ophanthusdepending on
genotype: —L. anisatus; 2 — L. anisatusiniy veleten’;
3 — L. anisatud_eleka’
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Fig. 3. Number of leaves in plantdophanthuson the feeding area in the phase of
mass flowering
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0 L. anisatusSiniy veleten’ 6al. anisatus —a3aii- L. anisatus— 2611,7, 0143 yé 4.. anisatusSiniy
a%aif 81,0 6a 86,3 fii. Ozed & 1840oeé 3% ae00y | veleten’ 0AL. anisatus'Leleka’ Aoaitaga a3aii-
diféei Lophanthusiiiiioadlaaee o6ididaaiiy asail 1622,4 oa 1680,0 ide i€l aeedéaiiy
a3-ied 1adli*a, ca oadoiié yéed é3elésnod 4900 fii
€enoé3a ia Nodaes casélgodaaéany oa noaii Ainesazediiy ia 4004€é 0a 4 ianoaoiis 81éé

5 402 aeyaeee 10yi6 caédeeitiol a3a iei-

aééa OL. anisatusa nadaaiulio 393,7 @0. , 6 | aaddoacs; aeyaeée idyi
u

L. anisatus'Siniy veleten’ — 244,2, 4. anisatus 3 xeasdiiy. Oae, aifeeie ¢ ieluap aeéa-
‘Leleka’ — 262,3 (8&fi. 3). A4i1a%4iT ja 456486 | BAITY 4900 fil 2A853GIyEeny aduie 836Uesi-
3 0BA0% 3% AAAA0AGS; E%UESHON Eefi0e’a caPéiRie 0a Veshieie Tleaciedaie iaacaiil,
poaasany. laéaselgel oaé ieacieé aoa 6 o3ofiane. Aldseéia &AleTaial 3 a3+ied aai-
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INTAAITNOE BANOAIEE DIAA

LOPHANTHUS ADANSON BE EIODIAOEOEE

A EPAIAIAGEN AIOAIEXANET NAAO

Oaet—isiaanoe éiiiedeniia ennedaiaaied aeieial-
1180i6iae+anéed iiaaiiinodé danoaieé aiaa Lo-
phanthusAdanson & ¢aaéfiéiifioé o i€fuaaé ieoaiey
a ofie1aeyd Eadiaiaoeiar aioaie+anéial fiaaa.
la0doeae e 140ia0. ERnsaaiaaiey i61adadio a
SREE féf 42016 —2018 34 la-

daiaiavei aioaie+anéi naao

adeashi aey ennedaiaaieé nedseece daroecdcuitd
dacol L. anisatuscv. Siniy veleten & cv. Leleka. Naidia
afodieé iMe6+ail ec laseiiagniiar aioaie+anéeial

fiada eidie I.I. Avewgél 1Al Oedaein. Eco+ase ca-

éiinasiinoe idi6ieeddiey o8iN0Ta06 idi0anfia &
[l

v Ox 2 O

dacaeoey sanoaiéélophanthusa cadeneiinoe
uaae igoaiey. Tivsdadeyee a86ioia
i 4ac 164aaade0aeuiié ifagioiase
70 figléra n&aa. Tito id4aoiiaod
iao i

e
04 4 0840 11a0Td4aieyd. Aadeéaiol 1oee+aseni |
5

o O
=
Q»
13
(e}
g
=13
[

(?égiéﬂél’éy danoaieé: 20 20,3

dacifleeapony fia-
3 1idaceapony

& ceiifioiééea.
0eill Toee+apoiy iauaé ise-
i 6 b

fioidiediaaou aielgop iaacaiiop iaino e i
&1didacp fnefnodio. Adoiotaay an
idaaaadeodenité naaioiaée caae f
aa. Eo+ped anotad L. anisatusiadépaaée ide iifnda
| 446244 12004 (82 %) & || 436244 AidAEY (80 %), AAI0-
e alniéeie aldee noaaied iéacacaee andieednoe
RAIYT, A0RAYITO6 A 11l 426344 AiGA&Y (95 %).

Eép+4a04 fétaa:eiodiacésey, Lophanthus anisatudlutt.)
Benth., 4&1é141-11d61614e+anéed thiaaiinoe, iel-

Uaal ieoaiey, aaiioei.

Oleed
fieo 1

O.A. Melnychuk

Kremenets Botanical Garden,
Ukraine, Kremenets

BIOLOGICAL AND MORPHOLOGICAL
PECULIARITIES OF LOPHANTHUS ADANSON
PLANTS IN THE INTRODUCTION IN
KREMENETS BOTANICAL GARDEN

Objective— to conduct a comprehensive study of the bio-
logical and morphological characteristics of plants the ge-
nusLophanthusAdanson depending on the feeding area un-
der the conditions of the Kremenets Botanical Gaed.

Material and methodsThe research was carried out in
the Kremenets Botanical Garden during 2016—2018.
Studied the laws of the passage of growth processed
the development of plants oEophanthus depending on
the plant nutrition area, it has been determined the soil
similarity without preliminary preparation dependig on
the time of sowing. The material for research wakamt
specimensL. anisatuscv. Siniy veleten and cv. Leleka.
Seeds of plants were obtained from the M.M. Gryshko
National Botanical Garden of the NAS of Ukraine. Tk
trial included four variants in three repetitionsvariants
differed according to the arrangement of plant20 20,
35 35,45 45,70 70 cm Such methods as field, labo-
ratory and measurement-weighted have been used.

Results.The plants reproduce well by the seminal me-
thod, forming self-seedling. Not damaged by diseasand
pests, drought and winter hardiness. The genotypaglied
are commonly adapted to local conditions.

Conclusionslt has been established that the determin-
ing factor of the active growth of plantsophanthus the
optimum area of nutrition, namely — 4900 cf which

makes it possible to form a large overland mass and power-

ful root system. It was established that the soil similarity of
the seed without preliminary preparation has a direct de-
pendence on the sowing dates. The best seeds sprofit

L. anisatuswere observed during sowing the | decade
March (82 %), Il decade April (80 %), and the highest

were the average indices of similarity of seed sown in the
Il decade April (95 %).

Key wordsintroduction, Lophanthus anisatué\utt.) Benth.,
biological and morphological features, feeding aregenotype.
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xatilis L.), Lobularia maritima(L.) Desv., Lunaria
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National Academy of Sciences of Ukraine,
Ukraine, Kyiv

2 National Museum of Natural History,
National Academy of Sciences of Ukraine,
Ukraine, Eyiv

AUBRIETA DELTOIDEA(L.) DC. (BRASSICACEAE) —
POTENTIAL ERGASIOPHYTE OF THE FLORA
OF UKRAINE AND EASTERN EUROPE

Objective — to provide systematic, environmental and
chorological information aboutAubrietagenus (Brassica-

ISSN 1605-6574. 2i081468063%y difiéef, 2019, 1 2

ceae) andA. deltoidegL.) DC., as well as to assess the fu-
ture prospects for the distribution of plants of this species
in the climatic conditions of Ukraine.

Material and methodsMaterial from field observations
of the authors, literature data and electronic resources re-
garding the genuéwubrietaand specieé\.. deltoidea

The characteristic of the morphology oA. deltoidea
was compiled from the results of the analysis of literature
data and the study of herbarized specimens of the species
used for the decoration of the “Gravel Garden” in the Na-
tional Botanical Garden named after M.M. Gryshko of
the NAS of Ukraine.

Results A brief history of studies of the gendaibrieta
its position in the main classical systems of Brassicaceae
and the degree of kinship with other genera of the family,
including Arabis L., according to molecular biological
studies, as well as floristic data regarding the genus and
species are set out. The ecological and biological specifi-
city, peculiarities of distribution and cultivation ofA. del-
toideain Ukraine and Eastern Europe have been deter-
mined.

Conclusion Plants ofA. deltoideacan be escape from
culture and can form spontaneous populations in the cli-
matic conditions of Ukraine. Consequently, the species is
one of the potential ergaziophytes of the flora of Ukraine.

Key words:Aubrieta deltoideaprnamental plants, poten-
tial ergasiophyte, the flora of Ukraine.
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I.A. ADAAAI

Addeadies adiasieras: 166 1ase «16aeRaiaa™» Al Osdac e

Oeoasia, 09113 1. A%éa Oadeaa

112OPEIA NOAIO AETAT A2ADIAE

AAIADIETA2XITAT TADEO «IEAENAIAD2R» [Al OEPATTE.
MAZATIEAIIR 2. NAZOAPIEE NOAI

aiag3c6aa0e &1a7 a8iaives ca iad%a fifioAdaaeail (2008—2017).

Ja0adeas 0a jaoiae.  AlResaseail Raitoadieé noal a%Tal: idesiall, a%asiae aaiadiiades «1eaenaias®y» a iaead
16 6a250a8%, ciedAla A641AeH 4A08ATM0AIA 6 0AGIAAIN caad6aiaied A8loTiad oa A810Tas, & daeie iasiiel
coifidap+ed A%1ae0 464% ca ideeaie a%adiae. Naroadieé foal 43584 aécia+ase a%aiTacail a1 «Naroadies 15aaee a
&30 Oedagié» (1995). Noai 16daied fafaaseail 16°paase ca 3iadéhil foaid iafaaseaii. 1odeial Sac6610aoe ii-
3%aipaase ¢ aaieie ca 2012 3.

PacoBidade.O 4335742 Alii6pol (49,1 %) THeaaear 42034 (222 6a0AA15%). AASaA A4c Tciaé 68aseaily — 16,3 %, ¢

faia°, ieaal ifeaaeais adoaainoaié ¢ainoapol ia 43eueifios aidpadoied a3eyie, iddaailiineassais — 4 adadaaiaa-
ied, ¢ aefitéel afodiiaaiiel idaaioasedilyi, 0401TaaiIT caadoaiaied élofiad, fa 4dyéed ¢ ieéd aéyacail neeuil
THeadedis a4oaainoale.Ca ffioaif3 5 51é3a naifoadieé foal a3adiaé a 93€1ié 600°4aT ia ¢idiéany, & 4a8aouio éaia-
padoied a%yiead, ¢iedaia a ianiseyoeeaed agioliad, — aaui iiedigeany (ja 0,1—0,4 4aéa). [1adegeany (fa 0,11 aa-
é3) Nafoadieé foal fa 4410 &4%6yiead 6-a1 éaadoacs, 44 0deaabou 64&6E108aA6%¢13 dlaToe.

Aeriitage. Aspage0oie fiidéode a%8iale, a3adiae aécia+aseny aéieias-ieie 6adacoadenoesaie 461076 2 6adadoa-
decoaaseny iddaaaseaiiyi eaasaied oa idgia+iip +afoéip caidiaes aadaa acda. O a%éuginos éaadoassa a2adiae ae-
yaeait fieaal TNeadeadi ianaaesedily a6da, NAdAaiul- 3 ieeuil TNeadear — a i3ioacoifioaliys ¢ iaiddeedieie ditaale.

Ca 5 dié3a a3aadeany idaia fioadse3cassy faicoadiial oaid 4%adiae ¢a aeiyoéti aaid aseyiié 6 0aoilaaiit caadoaraied

E&p+1a3 fieiaa: 4°%61aa 43406144, fiaicoadieé noai, siadén foaio, 04s6iTaaiia caadoaidiiy, aeloiie, oaasescassy
fioaio.

isediaia a3a01aa noasa Thiiaip aey foaidai- & &108&16°1RY aécia+aiiy 1Tifoideias,

iy 16&iacoataial fiaad adacca Adaiesiiees — V& ROt a3p+ie, Aiefioaie &fiodiep ca Aoaif

i&f3 fAoasiaeiiial (a%lg i*ee 200-33+i1al 44i- 837i1aed anaasedil, MB6LAIyi 6 AO36EInos,

401iad80) «ledénaiassy». Alia & 43535840 Tpélacediiyi péaieeaie, 60azailyi 6ai-

oieu afeiaital eaiagasos iades. C 1aeyas a diaaie oa sigéié idesiaieie 3 aiosTiaai-

adee+acio 3oide+io 3 favéiad o3idhou, ive- ieie +eifedaie alagseey, aeiaiselp 6o idi-

8iai6 4348146 24iadiad8s «16dénaiassy» aid- 0Aai*a, U CAAAcia+a° daiic aeyasaily iafise-

nait & Addeeaaiial 8a°nod0 fadétaed 1a e, yOBRaTal Aoaio fanaasediu, 1636 oa idiallc

yés fioaiiaeyol faoiagiia iaadaiiy Oesag ie. Bicae0es fneodass; aéy naic+aniial i5eéiyooy
Caaeeap+e fa &% 40aiaed ianasdeedil, 6%l | 53gAiu Uil 16ai6aaily 3 Aseeddy 10&s7Al-

aiodiiaaiial aaaioasedily 3 6adiiaaiial 151611186 04 E3ficadenied casiasa [4]. Ca ae-

caadoaidiiy, coifioap+2 deceée aianedie ioe- cia+aifyi b.2. Adiaéiaa [2], iitoideia nesa

alaii-éesiace+ied ailiag3é, 6 2008 6. ie 10aa- dicaeyaace yeé iaoeial-aingsaio 81aioo

i*coaaee e3fiiacieias+ieé iii*oideia noaid Ca 8acoéiivanaié 1adeial 40ai6 11i3010ei-

aseiale, acaoiae aaiasiiaceo [3]. 46 — iNiABAAIITET 83fifiaoieias+ifal 1anoa-

© .A. ADARAI, 2019 2eaiiy a3adiae [8], anoaiiagail 1asaese ii-
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N.V. Dragan

State Dendrological ParlOlexandria
National Academy of Sciences of Ukraine,
Ukraine, Kyiv Region, Bila Tserkva

MONITORING OF CONDITION OF THE AGE-OLD
OAK WOOD IN THE DENDROLOGICAL PARK
OLEXANDRIAOF THE NAS OF UKRAINE.

2, SANITARY STATE

Objective— to determine of the modern sanitary condi-
tion of the natural age-old oak wood of dendrologitpark
Olexandriaand to analyse of its dynamics for the period

2008—2017.
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Material and methods.The sanitary condition of the
natural oak wood was investigated in dendrologigadrk
Olexandriawithin its 16 sections; oak trees in technogeni-
cally polluted ecotops and ecotones; single-growiage-
old oaks outside the oak wood. The sanitary conditi of
the trees was determined by the “Sanitary Rules time
Forests of Ukraine” (1995). The estimation of theondi-
tion of individual plantations was given through éplant-
ing stock index. The obtained data were comparedtwi
similar data from the results of the previous suyvas in
2012.

Results.In the oak wood dominate (49.1 %) weakened
trees (32 class), trees without signs of defeat 16.3 %,
with minor damage — 32.6 %, dying trees — 0.9 %gedr
trees — 0.7 %. There are no healthy plantationsany
section, weakened trees grow on most landscape srea
medium weakened — in degraded, technogenically pol-
luted ecotopes, with a high anthropogenic load, there
strongly weakened on some of last. During the l&sgears
the sanitary condition of the oak wood in generdias not
changed significantly, on many landscapes, includjrin
unfavorable ecotops, it even improved (0.1— 0.4 pts).
The sanitary condition was deteriorated (0.11 po)ntn
two areas of the 6th section with recultivation wks.

Conclusions.The vitality spectra of the age-old oak
were determined by the ecological characteristick the
ecotope and were characterized by the predominarafe
weakened and insignificant proportions of healthyak
trees. In most sections of the oak groves, weaklgeded
oak plantations grow, medium and strongly weakened
grow in places with tense conditions. During the Year
period there was a certain stabilization of the stmy
condition of the oak wood, with the exception of twplots
in technogenically polluted ecotops.

Key words:age-old oak wood, sanitary state, state index,
technogenic pollution, ecotones, stabilization of the state.
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ANTIOXIDANT ACTIVITY OF SEED
OF SELECTED FORAGE PLANTS

EXTRACTS

Objective— to investigate the antioxidant activity of seed extracts of selected forage plants in conditions of M.M. Gryshko Na-

tional Botanical Garden of the NAS of Ukraine.

Material and methodsSeeds of seven forage plants researched in this study: Baptisia australis (L.) R.Br. (Fabaceae), Bu-
nias erucago L., B. orientalis L. (Brassicaceagle@a officinalis L., G. orientalis Lam. (Fabacedstis littoralis Steven,
. tinctoria L. (Brassicaceae). The method desatibg Brand-Williams et al. (1995) used to deterntime antiradical activ-
ity of plant extracts. Biochemical analyze inclufigldwing stages: preparation of methanol, ethamdlwater extracts (1 g
of dried material mixed with 25 ml of solvent); 12 hours of extraction; spectrophotometric procedure of determination of anti-
radical activity with a 2,2-diphenyl-2-picrylhydrazyl solution. A solution of radical prepared in methanol and diluted according
to method. Data were expressed in ascorbic acid equivalent (AAE) and Trolox equivalent (TE) on a gram of dry weight. Meas-
urements of extracts carried out on spectrophotometer UNICO UV 2800 at 515 nm. Experimental data processed by Excel.
ResultsMethanol extracts of investigated plants had dinaatical activity of 18.27—80.57 %, ethanol extsaof 11.07—
79.73 % and water extracts of 23.31—80.26 %. Aidmit activity of methanol extracts expressed corbi acid equivalent
was 1.75—2.72 mg AAE per gram, ethanol extrac2s-12672 mg AAE per gram and water extracts 1.82—A2068AE per
gram. Results exhibited antioxidant activity exggdon Trolox equivalent of methanol extracts Ir@® to 7.51 mg TE per

gram, ethanol extracts from 0.56 to 7.76 mg TEymen and
ConclusionsObtained data demonstrated that in cond

water extracts from 1.19 to 7.37 mg Tzen.
itions of M.M. Gryshko National Botanical Garden of the NAS of

Ukraine seed extracts of investigated forage plants have high antioxidant potential as well as leaves or shoots. Antiradical activ-
ity of extracts was of 11.07—84.60 %. All seed extracts had the least values of this parameter in the ethanolic extracts. Antioxi-
dant activity expressed in ascorbic acid equivalent was maximal for Bunias orientalis and Galega officinalis and minimal for
Isatis tinctoria. Antioxidant activity by Trolox equivalent was high for Bunias orientalis methanol extracts and slow for Bunias
erucago ethanol extracts. Investigation of seeds extracts of crops from different plant families is need to evaluate antioxidant

potential of it and recommend for use.

Key wordsseeds, alcoholic and water extracts, antiradicatigity, antioxidant activity.

The growing demand for natural antioxidants ex-
ists in food and cosmetic industries and require
the new sources of these compounds. Antioxidan
activity is an important and widely studied param-
eter of plant raw material investigation. Last time
there are numerous reports about the accumula
tion of different antioxidants in different parts of
plant organism [6]. Plant antioxidants are known
as agents that reduce the risk of many chronic dis

eases and play an important role in plants [14].

According to Kumar et al. (2017), antioxidants
include two main types such as antioxidants base

© O.M. VERGUN, D.B. RAKHMETOV, O.V. SHYMANSKA,
S.0. RAKHMETOVA, V.V. FISHCHENKO, 2019
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on solubility (ascorbic acid, glutathione, lipoic
acid, uric acid etc.) and based on the occurrence
(vitamin A, vitamin C, vitamin E, beta-carotene
etc.) [14]. Investigation of seed antioxidant capac-
ity actual concerning to active oxygen species,
which, as reported Bailly (2004), may play a role
in desiccation-related damage, particularly in de-
hydration-intolerant recalcitrant seeds [2].

During seed sprouting a multitude of biochem-
ical processes takes place, which caused radical
changes in biochemical composition. It can lead
dto a change in phenolic compounds profile and

antioxidant activity [5]. Some results showed that
germinated seeds increased the polyphenol con-
tent and relating to this antioxidant activity [13;

t
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19]. But the study of some Fabaceae seeds demg
strated that total phenolic compounds decrease
during sprouting. Thus, accumulation antioxi-
dants and linear relationship between polypheno

compounds and antioxidant activity of seeds detf

pends on plant species and, also, conditions ¢
germination [9; 16].

Investigation of forage plants still is an actual
branch of modern biology because of their use i
agriculture and, also, these plants are an impor|
tant source of biologically active compounds. In
addition, these plants can be used as medicing
plant raw material of which exhibit different bio-
logical activities such as microbiological, antioxi-
dant, anticancer effect [8; 11; 12; 17].

Objective — to investigate the antioxidant ac
tivity of seed extracts of selected forage plants
conditions of M.M. Gryshko National Botanical
Garden of the NAS of Ukraine.

Material and methods

Seeds were collected from the experimental colleg
tion of Department of Cultural Flora in M.M. Grysh-
ko National Botanical Garden of the NAS of
Ukraine (NBG) at the stage of full seed ripeningnl
this study following species from a collection airf
age plants were teste@aptisia australigL.) R.Br.
(Fabaceae)Bunias erucaghb., B. orientalisL. (Bras-
sicaceae)Galega officinalik., G. orientalid.am. (Fa-
baceae)/satis littoralisSteven,l. tinctoria L. (Brassi-
caceae).

Biochemical analyses were conducted in the
laboratory of Department Cultural Flora of NBG.
Determination of the antiradical activity of ex-
tracts detected according to Brand-Williams [4].

Extracts preparation

For extraction, 1 g of dried and milled seeds
were mixed with 25 ml of solvent (methanol, eth-
anol, and water). The procedure of extraction

continued for 12 hours at the constant shaking|.

After this conducted filtration of obtained mix-
tures.

DPPH radical scavenging activity

Obtained extracts were analyzed on antioxidan
capacity with DPPH-radical (2,2-diphenyl-2-pic-
rylhydrazyl). A radical solution prepared by the

n-100 ml of methanol. The obtained solution was

0 diluted for the next analyses (1:10). 3.9 ml of the
radical solution measured at the wavelength 515 nm

| on the spectrophotometer UNICO UV 2800 and

added 100 pl of plant extract. After 10 minutes in

f darkness obtained solution measured again at the
same wavelength. Results of measurements were
calculated by equation:

n % Inh = ((A,—A,):A) - 100,

- where % Inh — % of inhibition of radical solution;
A, — control measurement without plant extract;

, A,,— measurement with plant extract after 10 mi-
nutes.

Obtained results also were expressed in ascorbic
acid equivalent (AAE) and Trolox equivalent (TE)
on a gram of dry weight.

Experimental data were evaluated by using Ex-
cel 2010. Mean values of three replicates and
standard deviation are given in Figures 1, 2 and
Table.

n

- Results and discussions

Investigation of forage plants plays an important
role in agricultural science. Plants from Fabaceae
such asGalega orientalicharacterized by high
productivity and as N-fixators [18]Bunias orien-
talisthat belongs to Brassiceae, besides value char-
acteristics, demonstrated also antimicrobial activ-
ity [21]. It is known, that plants oflsatis spp. ac-
cumulate two indoxyl-forming substances in leav-
es, which when exposed on air form indigo [10].

> Our previous study of antioxidant activity showed
that different plants such as forage, energetic| oi
plants, medicinal etc. and it plants raw material
have the high antioxidant potential [20].

Various methods are used to identify the anti-
oxidant property of plant raw material. Alam et al.
(2012) reviewed two basic groups of methods to
evaluate antioxidant properties of samplés:vitro
and in vivo methods. The first group of methods
includes DPPH scavenging activity, hydrogen per-
oxide scavenging assay, nitric oxide scavenging ac-
tivity, Trolox equivalent antioxidant capacity, tcdl
t radical-trapping antioxidant parameter (TRAP)

method, ferric reducing-antioxidant power, phos-

phomolybdenum method etc. The second group of

following procedure: 0.025 g of radical mixed with

72

methods usually use on animals such as mice, rats
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etc. and their tissues can be used for the assay ||
DPPH method is the most widespread and simplé
assay based on the reaction of discoloration of th
radical solution [15].

Seed is a potential source of antioxidants [7]. I
our study, we used to investigate methanol, etha
nol and water extracts of seeds to determine DPP}
scavenging effect. On Fig. 1 demonstrated thg
antiradical activity of seed extracts was the lea
for ethanol extracts of all investigated plants. Anti-
radical activity of methanol extracts of investigat-

ed plants decreased in the following the order:

Galega officinalis Bunias orientalis> Galega orien-
talis > Bunias erucago Baptisia australis> Isatis
littoralis > Isatis tinctoria This parameter in etha-
nol extracts decreased in following ordeBunias
orientalis> Galega orientalis Galega officinalis
Bunias erucago Isatis littoralis> Baptisia australis:
Isatis tinctoria Scavenging effect of seed extract
against DPPH radical decreased in the following
the order: Bunias orientalis> Galega officinalis>
Galega orientalis Baptisia australis> Bunias eru-
cago> Isatis littoralis> Isatis tinctoria

Generally, methanol extracts of investigated plants

had an antiradical activity of 18.27—80.57 %, ethar

nol extracts of 11.07—79.73 % and water extracts
23.31—80.26 %. Our previous investigation of anti
oxidant activity of Brassicaceae species demor]
strated that plant raw material of above-ground par,
of the plant has an antiradical activity of diffens
extracts from 25.67 to 84.60 %, wherein methang
extracts had higher results [22].

As positive control during DPPH assay can be

used ascorbic acid, gallic acid, quercetin, rutinat-
echin [14]. In our experiment chosen control com-

1 %

Methanol extracts|
» 90 u

[] Ethanol extracts

e 80r -I» [] Water extracts
70+ T
60

- 50

1 40
t 30
5t 20

10

1IN

Baptisia Bunias Bunias Galega Galega Isatis |satis
australis erucagoorientalis officinalis orientalislittoralis tinctoria

Fig. 1. Scavenging effect of seed extracts on DPPH radiéal

B Methanol extracts
[J Ethanol extracts
[] water extracts

1

Baptisia Bunias Bunias Galega Galega Isatis Isatis
australis erucagoorientalisofficinalis orientalislittoralis tinctoria
Fig. 2. Antioxidant activity of seed extracts of selected

plant species, mg AAE/g

D

ally, methanol extracts showed antioxidant activity
from 1.75 to 2.72 mg AAE per gram, ethanol extracts
from 1.62 to 2.72 mg AAE per gram, water extracts

pound the ascorbic acid equivalent (AAE). Gener-

Antioxidant activity of selected plant extracts, mg TE/g

from 1.82 to 2.66 mg AAE per gram (Fig. 2).

Ethanol extracts Water extracts

Species | Methanol extracts
Baptisia australis 1.30+0.13
Bunias erucaga 6.74 + 0.17
Bunias orientalis 7.51+0.12
Galega officinalis 7.50 + 0.39
Galega orientalis 7.28 +0.26

Isatis littoralis
Isatis tinctoria

— 3.27+£0.11
0.56 £ 0.04 1.96 + 0.16
7.46 + 0.05 7.37+0.14
4.00+0.23 6.98 +0.21
534 +0.31 5.68 £ 0.30

— 1.19+0.17
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According to Borchardt et al. (2008), antioxi-
dant activity from DPPH scavenging activity for
Baptisia australisvas 12.99 uM Trolox per 100 g,
B. bracteataof 20.08 pM Trolox per 100 gl.epi-
dium virginicum25.95 uM Trolox per 100 gCap-
sella bursa-pastorief 14.71 uM Trolox per 100 g
[3]. In our experiment methanol extracts exhibit-
ed antioxidant activity from 1.30 to 7.51 mg Trolox
equivalent (TE) per gram, ethanol extracts from
0.56 to 7.46 mg TE per gram, water extracts fron
1.19to 7.37 mg TE per gram (Table). Investigate
concentrations of plant extracts ofsatis littoralis
(methanol, ethanol extracts),Isatis tinctoria (all
extracts) andBaptisia australigethanol extract)
couldn’t be expressed in Trolox equivalent.

Conclusions

This study indicates that seeds of investigatedafys
plants have high antioxidant potential as well aaVes
or shoots. In conditions of M.M. Gryshko National
Botanical Garden of the NAS of Ukraine selected
seeds of forage plants had antiradical activityrfro

11.07 to 84.60 % depending on extract. All investit

gated seeds had the least values of this paramete
the ethanolic extracts. Antioxidant activity expresd

in ascorbic acid equivalent (mg AAE/g) and Trolox
equivalent (mg TE/g) was of 1.62—2.72 and 0.56
7.76 respectively. Investigation of seeds extraofs
crops from different plant families is need to euvale

antioxidant potential of it and recommend for use.
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i.A. TAAEPXAIEI, i.2. AIABAEPE

[aosiiaguieé aioais-ieé naa siaic 1.1. Adegéa IAT Oesdae e
62010AOIETA®x2 CANAAE AIPIOUAE
G AEAETIAOETb ¥DOIOTAOIIIP O TEOEUOODIED

N o~

IANAAZAIIRO  SYRINGA VULGARIS..

l&0a — idlaiagscoaaoe aieea a39+e63 naddionlél, (Brassica juncea (L.) Czern.) 3 0&61i6 (Brassica campestris f. biennis

DC. B.rapa L.) yé fieaddac®a ia o3cietas+ieé noai oiféei, acaéfiaoe+i3 0a 4%6%%+i3 6adaéoadénoeée "86io6 a
6i1aad iliiédenoode a6¢éo caé+aéiial (Syringa vulgaris L.).

1a0astae oaidoiae.  N3yios a6¢es aediucaase isioyan 18 i3 a 6i1aad 43a4o0acéiial 4TNe%ao a iifoaeiad 3¢ fisdel
e3fitael “6iofi ey 1life6étiosde S. vulgaris. ATians a33+e6® nadaiofiuéle, 3 6 &ia 6 "86i0 fiitenit oa
188411 6 8°%ied £1i6ai08203%0 (2,5 04 5,0 % iafie "80i00). Aécia+ase agaéniaoe+i6 aé0eai*ion A-ifodigae,
ai’fio 6ailesa 3 a6i6M6 & "66i03, élivaiodash ifitaied oloifieiodoe+ied i*aiaiosa 6 eefioéad oa i6ed%Ao fdyio3a.

bacoeuoace Cafoificaaiiy ieaddassa fideyel ifieeaiib 46i363%€a03;, cieaediip 63010iéfie+iifio? "36i06 3 ai*fiod
oaiTéuied filede, Tioeiscass., daaien-isioana, iPadeudiip éliodiodacs., 6&1616%es 0a éadioeil 4% 6 éefioéad, fioe-
i6epaaiip 6ifiod A3yiosa. Aeyagail 6isioaaily aaaioeai fi
é3cao3p 6ioifeiodoe+iial aiadaoo.

Aeqiiale. Anoaitaeail iiceoeaiee aicea ieaddan®a, 0aéed yé #3+eoy Nadaioniea 3 0eoll, ia aéaemiaoe+is oa a%-

63+ 13 Gadaéoddenoeée 86100, a oaéise 63¢3Eias+ieé fioal difeel S. vulgaris ¢a dita agaétiaoe+iic, "ddoraoiie.

MYNQ SN PANA AN

0 daaeo3é Baidioital enieae

Eép+1as fiétaa: Syringa vulgaris.., 11i1@0&0068a, Brassica juncedl..) Czern., Brassica campestrisbiennisDC. B. rapal.,
agaeiiaoe+ia aéoeaidiou, oaiee, adion, daaien-ioaiosae, oloineiodoe~is i*didioe.

Niéoeuoodieé faa aocesa iassniaeuiial 040i3+ied cadiasa ia Mesigoaaci neosassp [9]
Aioaie-al faas & 1. Asesea (IAN) fieacail, Ui 14i%°p ¢ id&+ei “d6iotaone a
IAl Gédagie casail ¢ dicitoyasediiyi Eaas- fiedeidaads; © aéoioeyo3y 6 10eéidaiaano na-
800 I3itfioa%a Oedasie 4%a 31 0daaiy 2006 &. | daaTaes 63010iefeita ¢ acaeliaoe+igie agan-
1 299-0 100€iad noaoon iadsiiaéliial iaa- oeainoyie aianeiié a3adadasans; 1daais+ied
aaify, Ul Pa0ARGAERG° &1AT Cia+OUsAdl 48y B3A018, AE6AIA6AAI Tiaaale o1l [7]
cAddaaeaily aaidoe=+iial a3¢iliaisooy 63iied No+aniz 6201046116143, pediél aeéidenoi-
a484% 04 G034 [13]. EieaBs%6ié O1ia Midd%a | Acpol 48y Aed%eaily iecee adasnies Asis-
A0Ce6 cae+aéiial (Syringa vulgarid..) IAN ¢a- A3+ied i8Tagdi, 0aéed yé cadeno aiaesesy
&idalii;, 0a a%+eciyil;, NaBAss3, © Taiél 3¢ 0A A%AiIAGAITy A3A0AATAAIR &&NeRdal [20].
Fas01a85 634A0°% ca AMBORIAION. Al Addeead- | Alié 1A5&4Aa-APOU cAB6+Aiy BIfEaiied oa-
iial 8&Ci0d0 fTdo3a oifieei Oédagie aianail AooOMfca aey: faiad3 1Mas0oy a3a ieéd 3 oiéfe+-
fildoe, noaidaic a IAN, a faid: Eany Oédae iéa, ied dacsa; 6na6iaiiy 6307iaciaaiza oa @é3aie-
Ataaai Oideliesueeé, Atail Aliaano 3 Oadaf @34 aifeel; cidwélasediiy Aazeées 1a0aéa, da-
Abétiaa [4] 431168634 0A 16541°+186 cAad64Thaa+?a 6 4143
Ca afiiitaip ifioioeiataes aifecaseaid & '36i0ad; AidTouAe ¢ TIOROASPAAITI, ATa-
aeVAsAIT TTA00Aally Aa8TBa0eaNaT 04 633 iih 0a a%8ialh A81c*p; GAAAIA0A0%;, AAABAAT-
é1as+iial noaié ainéei adcéod ca ooedagiar ae- aaiéd "806i0%a dianesaié iadaostiaeuilar ae-
ailuidaaiiy, a nefoaiace+ia 181aaaaiy aasi- giaenoaiiy idiadaelied aiadea, caddoaiaiiy
ianoeseaaie 3 idiadéoaié iadoiiadadiaée,
© I.A. TAAEPXAIET, i.2. AIABAEPE, 2019 Aealad0éo éisenied éfiagei, canigaiily oa
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% control

éhiodiep: 1— a39+eo6y nasaionuéa (5,0 % iarie "86i00);
2 — 338+e0y nadaionuéa (2,5 %63 — 0eoii (5,0 %); 4 —
0e0ii (2,5 %); 5— &33+e06y fnadaionuéa + 0eodii (5,0 %);
6 — a33+e0y nadaioniéa + 0éoii (2,5 %)

Fig. 1. Effect of green-manure on allelopathic activity dhe
soil under Syringavulgarismonoculture (biotest — roots
growth ofLepidium sativunt..), % control: 1 — brown mus-
tard (5.0 % by soil weight)2 — brown mustard (2.5 %3 —
tyfon (5.0 %);4 — tyfon (2.5 %);5 — brown mustard + ty-
fon (5.0 %);6 — brown mustard + tyfon (2.5 %)

A~ A s

13¢303y Dadaéoadenoeé "doioialal iadaaiaeua,
fidyitaaia ia a3aoaidadiiy éial &iap+inos
[11, 20]

TAitaieie ideénaie cacia+aied 6%i-
045iTETEE © ROATBAITY caderied e3flios, il-
f%4é 6301 6eU060 3 difeei 6301ia-

aéoeaied fieoe, yes aéoeasc

\\\\\
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o
O
o

QD

e

Qo
(@)}

aaiiy "86i01aéd i810ana 3 15i0eas;
aofid [11, 18]. Cafédaiadpoi ia 64adod a30+eody
fiadaiofniéa Brassica juncedl.) Czern.) 3 0&0ii
(Brassica campestiisbiennisDC. B. rapal..), yé3

o jasTilgeddieie & O8da. i3, aed cadaeiiai-

Oaaee Naaa yé 1adniaéoeai’ neaddaciiz eéeu-

00€& cadadyée osiiel yéinoyi [11, 12].

lageie Masdaicie dénidoeidioasiie-
e aifie3acediiyie aiadaail aiosenisiou ca-
fioifivaaiiy néaddaon3a, ¢iédaia ¢ dia
sicaceae, aéy cieaediiy 630ioiéne+iino3
o0a 1e3igdiiy éial 43163i3+ied aeanoeainoaé

o o

—_
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gaaeiei e, iihadéip oiféei alaa-

aaéeé n3oeé é3ntaeé "d0io 3¢-ita iniiédelodoe

S. vulgaris¢ &3&yiée neoseidassp AN Al
Oedacie daci 3¢ iMadsaiaiip fiaseelp a3a-

b neadsad® ca oaéth ABANTD: 1 — &3+eoy
FadRiontea (5,0 % iafé “86i00); 2 — &30+e0y
fnadaionuéa (2,5 %); 3 — 0eoili (5,0 % iane

08611 (2,5 %); 5 — &36-86y Aa-
ai0-

AlGa + 08811 (2,5 %): 7 — &fiodiel (3610 fie
fie430a033). O aadsaioa
ia3iacdyie neaadaon3a dineeiio asi

S 1] figaiiz 1 : 1.

Ainesazediiy isiataese isioyail 18 19
55¢) . 5

0a 18 I°fi P&y AT&RAITY 14a61°0%1aail;, 16-
aais+il;, d4+1a8ie) Aeitapaace i3es%M0 fyi-

Zms N AN~

\\\\\\
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030108011E1E3+1° canaae aidlouae ¢ asdeniaoe+iip ' 6ioiaohip 6 MMe6elo6died fanagsediiyd Syringavul  garis L.
Noaodefioe+id 14614806 aaied i61adaail ¢ ae- a39+eoy nadaionuéa + o0eodii (5,0 %) — 63 %
gidenoaiiyi 1aédoa i8iadal Microsoft Excel +adac 18 i3, a38+e0y nadaionuéa + 0eoli
2007. (2,5 %) — 59 % +ada c; 6 i3, [3¢ agaéniaoe+ii,
o aéoealinos "86ioo6 ¢ adfianip a39+e63 nadadio-
Bagoeloaoe oa faaiaidaiiy fiiéte, (5,0 %) cad3ef Téal'l +&84c 12 137, Uf ae-
Agaéliaoe+ieé aiagsc "06i06 ~adac 1 13 Bhey yaeyemy fiogioepaaiiyi 8inod asoanosa ia
alaaaaiiy neaasaediiy, adiane aéyaea iaya- 25 % 014l élioaiep.
{3100 630101éfe+iTfo3 10—30 % uial éliodiep, Asgeis+igé fioai "86i06 aiaéscoaace ca
Ut ¢cOITagait, éitasait, 1nooitael aeaeéu- anmitaip cia<aiu 1A, yéeé sasaéoade-
iaiiyi eaadseuied 10aais+ied niiede, aoidei- (ofol) gaéaniéé iada43a ‘d6ioiaed oaaién-
ied 120a4ie3033, yé3 ia aoee caadyid 6 aoiso3- idl6ansa caédeell a3a iayaiiinos 16aais+iie
ga03; aal 1addddaaée ia ¢¢ 1M+a0éiano aoair | da=iaeie, 633 +iial ﬁeeaaé dineeiied dae-
(8efi. 1). Oaéa 0aiadiosy caddsaasany aey a30+¢- oié oiui [16]. Asacia+ail cieaediiy 83%aiy
6° fiadaioniels (5,0 %) 3 +&dac 3 i3f. O id16an3| TAI "86i06 4 1,1—1,6 6ago ia2aiyii ¢ éfio-
4anodoeons;, 1daaid+ile &%Miane canoifiiaaied diédl +adac 1 i3 1*iey dicéeaad fneaddaonsa,
fieaadacsa onoaitaedil &3o-noeidepaaeiieé Ut ifeefa iyiieoe jaadiazediiyi aseuied
aiéea ia 6Tﬁé‘|'é—‘é0é’1 010é (8 — 63 % uial T64ai3+ied nifedé (0aade. 1). 1de oulio da-
éliooiep), yéeé ada iacd3elgel aéy 0aéed daéoad idivansa aoa siodineaii asaiiaiel,
adotaiosa: (‘) oii (5,0 %) — 44 % +adac¢ 12 1¥i, | 0142 yé 6 éiiodies — inisail asaiaiel.

Oaasesy 1Aieea neaddansa ia aeiaises 4316%13+1ed 6adaéoddenoee "d6ioo A 611aas iitecelo6d&dyringa vulgaris
Table 1.Effect of green-manure on dynamics of soil biochemical characteristics @ydielga vulgarisnonoculture

Aspd+eoy Raddioniéa 06l A3p+edy faddiofiéa + 0&oii
Briyot | Efiosisn
5,0 % 2,5% 5,0 % 2,5% 5,0 % 2,5%
1Al 1A

1 220,00+ 6,6 140,0x4,2 165,049 180,0x54 200,0+ 6,0 173,0+£ 5,2 192,0 £ 5,8

3 200,0£6,0 185,0+5,5 196,0+59 2150+64 232,0+£6,7 210,0+£ 6,3 2250+ 6,7

6 180,0+ 54 230,0+6,9 250,0+5,2 2850+85 270,0+8,1 280,0+ 8,4 297,0+ 8,9

12 235,0+£7,0 300,0+£9,0 2850+75 330,0+9,9 310,0+9,3 350,0+ 10,5 3050+9,1

15 210,0+x6,3 3350%+10,0 3200x9,6 370,0x11,1 342,0%+10,3 400,0+12,0 3850%115

18 190,0 £ 5,7 344,0+£ 10,3 3250+9,7 362,0+10,9 340,0+x10,2 431,0+x129 410,0%£123

Ao 6aienied mineoe, 1a/éa

1 850+25 1212+36 1120+34 98329 92,1+28 1150+34 105031

3 96,1+29 111,0+33 1051+31 951+28 90,2+2,7 1000+ 3,0 93,3+28

6 1102+33  961+29  902+27 75122 831+25 710%21 80,024

12 953+28  760+23  820%25 68320 752+22  580%17 65,1+1,9

15 924+28  672+20  731%22 56017 650+19  420+13 482+ 14

18  1020+31  621+19  703+21 571+17 602+18 40,1172 50,0+ 1,5

Aisfio 8616M6, %

1 151+0,04 160+005 151+004 1,70x005 1,61+005 171+0,05 152+0,05

3 1,71 + 0,05 1,62 + 0,05 1,71+ 0,05 2,01 + 0,06 1,81+0,05 1,91+0,06 1,73 £ 0,05

6 1,81+0,05 1,93+0,06 2,11+0,06 2,40+0,07 2,20+ 0,07 2,551+0,07 2,33 0,07

12 1,60+ 0,05 2,42 +0,07 2,20 £ 0,07 2,72 £ 0,08 2,51+£0,07 2,82+0,08 2,61 +0,08

15 2,00+0,06 2,71+0,08 2,50+0,07 3,01+0,09 293+0,09 3,51+0,10 3,21+0,10

18 1,90+ 0,06 2,90 £ 0,09 2,60 + 0,08 3,21 +£0,10 2,72+0,08 3,42+0,10 3,11 + 0,09
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Table 2.Effect of green-manure on the state of the photosynthetic apparat8griiga vulgariseedlings

Aadio Oeisivse, 14/100 & fedi, oa+iaeie Eaf’ijééﬁgjjé, a+b/
AiA&36 ) ) 1008 | s s ae
a b a+b alb nedi;, da+iaeie
xadac 6 i3 BRey aianaiiy eadsaosa
1 157, 7+ 4,7 97,5+29 2552+ 7,6 1,62 £ 0,05 55,2+1,6 4,62 +0,14
2 167,2+ 5,0 103,0+ 3,1 270,2+£8,1 1,62 + 0,05 59,5+1,8 454 +0,14
3 175,2+5,2 120,0 + 3,6 295,2+ 8,8 1,46 £ 0,04 625+1,9 4,72 +0,14
4 176,6 £ 5,3 108,4 + 3,2 285,0+ 8,5 1,63 £ 0,05 58,1+1,7 4,90 £ 0,15
5 183,0+ 5,5 127,0+ 3,8 310,0+£9,3 1,44 + 0,04 64,0£1,9 4,84 + 0,15
6 190,0 £+ 5,7 113,0+ 3,4 303,0+£9,1 1,68 + 0,05 65,0+£1,9 4,66 £ 0,14
7 143,6 + 4,3 75,0+ 2,2 218,6 £ 6,5 1,91 £ 0,06 40,0+ 1,2 5,46 + 0,16
xadac¢ 18 i1 iBney aidnaily neaddacsa
1 170,2+5,1 110,0+ 3,3 280,2+8,4 1,55 + 0,05 64,0+1,9 4,38 £ 0,13
2 155,3+ 4,6 105,0+ 3,1 260,3+7,8 1,48 + 0,04 56,0+ 1,7 4,65+ 0,14
3 200,0 £ 6,0 1350+ 4,0 335,0+£ 10,0 1,48 + 0,04 69,0+2,1 4,85+ 0,14
4 181,054 126,0 + 3,8 307,0+£9,2 1,44 + 0,04 65,0+£1,9 4,72 +£0,14
5 221,0+ 6,6 154,0 + 4,6 375,0+ 11,2 1,43 + 0,04 729122 5,14 £ 0,15
6 206,0 £ 6,2 1440 + 4,3 350,0 £ 10,5 1,43 £ 0,03 69,8+2,1 5,01 £0,15
7 1452 + 4,3 80,0£24 2252+ 6,7 1,81 + 0,05 40,0+ 1,2 5,63+0,17
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B. rapal., ageaétiace+anéay aéoeaiinou, 6aiea, ao-
16f, da&ién-inoaioeag, oioineiodoe+anéea ieaiaiod.

N.A. Pavliuchenko, N.l. Dovhaliuk

M.M. Gryshko National Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kyiv

PHYTOTECHNOLOGICAL FOUNDATIONS
OF FIGHTING WITH ALLELOPATHIC

SOIL SICKNESS IN SYRINGA VULGARIS..
MONOCULTURAL PLANTINGS

Objective— to analyze the effect of brown mustarBras-
sica junceaL.) Czern.) and tyfon @Brassica campestris
biennisDC. B. rapal.) as green-manure on the physio-
logical state of plants, allelopathic and biochenaitcharac-
teristics of the soil in monoculture conditions ofilac
(Syringa vulgaris..).

Material and methodsSeedlings of lilac were grown for
18 months under greenhouse conditions in pots with gray
forest soil after monoculture ofS. vulgaris Biomass of
brown mustard and tyfon was added to the soil jointly and
separately in different concentrations (2.5 and 5.0 % by
soil weight). The allelopathic activity, redox potential, the
content of phenolic compounds and humus in sail, the
concentration of the main photosynthetic pigments in
leaves and seedlings growth were determined.

Results. Application of green-manure contributed to
increased humification, reduced soil phytotoxicityand
the content of phenolic compounds, optimization ofe-
dox processes, increased chlorophyll and carotermid
concentrations in the leaves, and stimulation ofesdlings
growth. The formation of adaptive reactions of thgig-
ment complex aimed at stabilizing the photosynthetap-
paratus was found.

Conclusion.The positive influence of brown mustard
and tyfon as green-manure on the allelopathic and bio-
chemical characteristics of the soil, as well as the physio-
logical state ofS. vulgarisplants in the conditions of the
allelopathic soil sickness was established.

Key words:Syringa vulgarid.., monoculture, Brassica jun-
cea(L.) Czern., Brassica campestfidiennisDC. B.rapalL.,
allelopathic activity, phenolic compounds, humus,edox
potential, photosynthetic pigments.
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1.1. AAIZIAA, A.O. EAATI, 1.E. AIDIGAIET |
iasliasuiee afoar-ieé faa A1ai 1.1. Adesea IAT Oedac i

AiD20 NADOAITIA2AIEE OA A. AEEAIOIEENOEE
(JUGLANS CORDIFORMISVIAOIM., J. AILANTIFOLIACARR.)

A OITAAD E2NINOATO OEPATE: IPANGIEE 210BIAGES?
OA TADRTAEOEAE AEETDENOAIIR

l&da — &ifesaeoe 3fRotdp %i0dTadess3;, 4310 aea3a &1836a — Juglans cordiformis Madim. 6a J. ailantifolia Carr. & 611436
Esfiifiodio O&da ie; ivaaeoe irandiée 4aaaoids+iis, 63eanioyiiaails, 3iodlacess, 6ed ae4a o E3iinodio Oeda ie; 1edan-
éeoe 1adNniaéoeae ¢ 0 aeéisenoaiiy.
1a0ad%ae 0a1401ae. 1084140 difédaseail — 4a3a010%+i iafaaaeaiiy 3i0dia 0é1aaied aea3a a1as Juglans — J . cor-
diformis 6a J. ailantifolia. Alfig34eediiy 51484401 ca cadaeuitideéiyoeie idotaeéaie 6 6i6dén3éies iafia Aeediiyd a%a4s-
80 a&iadieias;, [aoMiasinal aioais+ial Aaas 3iail 1.1 Adegéa IAl Oédas e oa Fhiéed iafassediiye i. Eecaa.
DAacoelioaoe Aecia+ail ¢céil- 3 1i6aIfRo3éesfiou J. cordiformis 06a J. ailantifolia. Aea J. ailantifolia 18ig célifioléaeé
(3-4 4aee) 0a MfoBIN03¢eee (2-3 aace) NMa%aiyii ¢ J. cordiformis (2 04 4 aaee a34iT1A%AIN). Aiagse a16%i3+i1al eeaas

J. ailantifolia — 41,2 %, UT 408&+3 438Ugd 1183aiyii ¢ J. regia.

Aegfiitaée. 1n6o6IMo3éesfon J. ailantifolia (2-3 4a&e) aeyaesdll iéee+1p 118%AiYiT ¢ J. cordiformis (4 dage). Aifié-
deediiy ainood aiolosaida ¢ iadiiad iMéacaél, Ut Ba  +af ciesedily 0ailadaoode 1a30dy aisfo aioidsaka  d3¢éel
ca%Um6°0uRy. A J. cordiformis Ao ai016%ai*a Adés fdaiiaéol 522,67 14 /100 & ool da+iaéie, a 4. ailantifolia —
378,95 14/100 & fiddie, da+aefe, Ul Ba0aadased® dastoace a3coaclied Mifioadaeedil ca wéaeip ¢eilio3éeinos
N.R. Niéigtaa. O4&é imeacieé a J. cordiformis 16310 2 4agaie (i*aiadcapol 8363 1aAliRa 1ei66141 6180  484&0a63%), &
a J. ailantifolia — 3—4 4aeaie (i*aiadcapou iadiie 1ei6eiar 8ied ia anp aiaseéio, 3iias 1*aiddcapol 1ad  fie THoai-

{30 4416 816%4). J. ailantifolia 0a J. cordiformifizeia 4&é18en0Tacaaoe a Naaiai-iadetalio aiiinaasno a3 E3iinoadio
Oéda ie yé 63iic 6ad+1as aifeeie. J. ailantifolialiddaac® 41420614141 caiélaediiy 6 Tifopeeadé 186%a 0a ¢anoino-
aaiiy aasiinis+ied cadiasa aey i*aaevaily éial ceil  no3ééino3.

E&b+1a3 fié1aa: 08140863y, 31adioadecassy, a316%i3+ieé neeaa ie14%a, 4314616143+ 18 INTa8eainos, aasioe+is ei-

jeée, 43iadliaode+ia dadaéoadenoeea, aioioaie.

Ol+a cadasiieé addae 1d&anoaaiedsa aiad A- | aopol a ¢eed N3é Aid36a NaddAITas4iTAT J. cor-
8% Quglany aifieou adeeéeé, aiie igedais diformisMaxim.) 34 aééaioieenoidi (J. ailanti-
14aidsedil 3 60adidioadii a 2adhi® oa Agds, — folia Carr.).
a%a %aaaiiie, +anoeie Aageainieénal Baifosi- O éda¢ iad 2asiie o® 4i536e alfeou iTeeda-
aa ai raik+ii-cadsaied Asiagaca 3 4aéd +&dac | 3. Oiddwd alieé 46ee Aad4did & é6éilinsdd 6
Eeoaé ia no%a af Rilide, & 0adiee ja idadeeéed Odaisss, aleeaianineel ajoaicéni 0.0. Cs-
a3eyiead 6 daéiiad Ikais+itg, Odiodaguiis, 0a aletian 6 1886 8., 6 N@A — 6 1860 8. [12]
[3aaaiiie, Aidoeée. A O@édaci® eoéuoeadpol aééciél 10 aéasa
C 1930-6 a1é3a OO0 0. 6 NDA 0deaac naede| 18de® fidiae 1aftalal aediucaaiiy aio36s
03¢éia 81aioa ¢ aeadadiiy olieigéadaédiied fi&d0aiTasailal cataeaid a 1950-8 diéad OO fic
fit303%a. O30l foaifagyol id éesd i6iaé 6 Oapeésanigsé 1aganos. A.2. Atadiaieineeé [12]
A15%0%A. AEe0aes Aasddial Notad aeéidenoi- a3épgia aenitaés, Ut éoelneadaane a nasoaii-
asaieé iieeia & 0aéed faied oitaad, ui 3 aio36
©11. AAHIAA, A.O. EAAI, 1.E. AIDIGATET, 2019 | aieinuéee (J. regial..).
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ima'ycail ¢ oei, Ul aayé3 6+ai® adaseapol
168ai3 aede oOidiaie, a 3igd iadiaée. 0ae,
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6 J. sieboldiana,
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J. ailantifolia

Fig. 1. Inflorescences and fruits oJuglans a — male inflorescences af. ailantifolia; b — female inflorescences of
J. ailantifolia; ¢ — ripening fruits ofJ. cordiformisd — ripening fruits ofJ. ailantifolia; e — fruits ofJ. cordiformisf —
fruits of J. ailantifolia

(8en. 1).1afgoaai® asaéid 0a a80iias iihaaee A 611320 Eé°aa ide 1aniodeediic 44544 6foda-
0e0 ae4a dicoaegiaai ¢ ianadeediiyo Aefoaa- ifagaii, uf 3iootadéraai J. cordiformisoa
éianai 6aiodo (AO) J. ailantifolia &ifiyaee daidiacéoeail;, dace dig-
Ca 8acoelivacaie %adioadecacs; anocailasail | aeoed Adieaé Uids+ieé. Ca 6-aaélip oéa-
aaiaohiaode~i3 iléacieée oineei (0adé. 1) éip Eaiidda — 5—6 4aea. O4iielas+is seoie

O?ééédy 1A3iasnaoseia C)ééaé(‘)é‘é‘érj(‘)ééé ié,ﬁé}é’aeélu #1536 6 Aefidaasiano 6aiods
3 [agsiiaéuiiio aloaid+iiio naaod 3iaik 1.1. Adegéa IAl O&dasie

Table 1.Dendrometric characteristic aduglansplantings inExhibition Centre

and M.M. Gryshko National Botanical Garden of the NAS of Ukraine

ioiazeaily iihaétaial D@ 310314080, Ase, diee Aefiioa, i | Aaiaos
Acd 120833360 0124084, i
AG AR a6 |ian ko | AR Ab 14N Ad iAﬁw
J. cordiformis  I3fi64aa 13644 64- 1950 1957 67 60 14 12 45 40
BAISIA6E-  i514086%
5%
J. ailantifolia  iaacania  O8daginuea 1960 1960 57 57 12 135 50 55
ARG URUETAIR-
aasfuea
263331
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Juglans: 1 — J. ailantifolia; 2 — J. cordiformis
Fig. 2. The content of anthocyanins in sprouts of repre-

sentatives of the genuduglans: 1 — J. ailantifolia; 2 —
J. cordiformis

o

O 7y ~ AN

diféeéi cacia+aied aea3a asailasaapou adaaoa-

63éi1i0 1ad%ad a 8aasiie:  J. ailantifolia— 197
aika, J. cordiformis— 203 ai3.

Ceiifo3éé3nou J. cordiformigioaiiacéa 2 aaée
(Iaiadcapoi 3163 1adiira ieideial aa-

0 oiéoé
aa0ao63; )]. ailantifolia— 3-4 daéé (ifaiadcapou
Tadiie iei6eial oiéo ia anp aiaaeeio, 3ias
iBai&dcapoi iadiie hoaiid aaic 8iesa). Aa-
dadaa J. cordiformisoa J. ailantifolia 6i8i6pou
Taei, 3143 — aaa nof C
diciai¢ ie ia fiolaaooad, a
cia+ig® 0a aéédaes.

J. ailantifolia— &fié

rran

AAAAAAAA

dieie airfoli ai0T6%aRA 6 Taal-
iad, anoaitaeait, ut  J. cordiformisa3élg ce-

J. ailantifolia

A

[P

ié dacailtaeie 1agsiaaie, aeniéeie oaiia-
i

AN AAANYY N

e
5206318 3 6GOp 1A°08Y, AT6%6UPROU Aea+4ily
| OGO

u

20TAE0 Aaied (AT TIHOGIR0% A0S
a04°a Bifieel. Asaad 8efi0e%a ioh-
(16 &301%6 PAiyE%a — 6 188%4

Oaagesy 2lieacieée alainal daseeio eefioésa iddanoaaiessa 8iao Juglans
Table 2.Indicators of water regime of leaves of representatives of the geiglesns

A Aodaca aiae eenoceaie

Aodaca aiae eenoceaie

Aodaoa aiae eenoeaie

Aed +834G 1 &d P&y caide, % +&34¢ 4 &ia PiEY GAI80, % +834G 24 &4 PAEY CATB0, %
J. ailantifolia 5,0 13,0 46,0
J. cordiformis 1,4 12,0 26,0
Oaaeesy 3N03¢&3Mol a1 aa%i0e+ied +eiieésa idaanoaaieasa 8146 diahuglans 4aé
Table 3.Resistance to abiotic factoisf representatives of the genilisglans points
Aea
liéacieé

J. cordiformis J. ailantifolia
Ceiinozééesnod 2 3-4
[ihobTRoéé3nol 4 2-3
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Al330 &doaNasaieé oa 4. aéeaioteenoeé (Juglans adiformis Maxim., J. ailantifolia Carr.) & 611aad EfAo&io...

Oaaeesy 4A%16%13+ia 0a yésiiia 6adaéoddenoeea ielasa iddanoaaieéasa aldaglans
Table 4.Biochemical and qualitative characteristics of fruits of representatives of the deglens

isfioa .~ lana | Dave jana iase- Aisiio iafia Aisiio Awiio
IO Aea s x iadeéaoishp, N xxiar s oxx pmsan LA
¢oifoaiiy iéfag, a i eaoirp, a ya0a,% yaoa, a 8%3333,% | &%€éa, %
IAN J. ailantifolia 4,8 2,0 35 23,0 1,3 62,8 41,2
J. cordiformis 5,0 2,1 3,2 37,0 1,8 60,2 43,1
J. regia 12,0 15 6,0 40.0 5,7 59,5 11,0
AO J. ailantifolia 5,8 2,2 4,2 225 1,6 60,1 40,1
J. cordiformis 54 15 31 38,0 2,3 61,4 41,1
J. regia 13,0 1,1 5,0 35,0 7,7 58,4 15,0
Aaaioéaieé ioaio3ae ai iindoe aeasa a1ao iaéidigd olaueio 1adeéasrp — a J. regia
Juglansaécia+ase ca 180iaeéip Eopisdaiel (1,1 1i), iaéa%eiugo — a J. ailantifolia (2,2 i),
(1975). Caroifiiaaii eaaidaoidii-iieuias ia- iaéa3lgéeé aino yaoa — aJ .cordiformig40,0 %),
olae 163%iée 1TNOBIN03éEiIn03 iaéidigeéé — a J. ailantifolia(22, 5 %)

J. cordiformis— 27,8 %.
J. ailantifolia 1108446°
A30636e0 alae a eenoéadl. ailantifolia & AAGAA-
iUno noaitaea 12,5 %, 6 J. cordiformis— 10, 4 %.
Oaéei +eifi, J. ailantifolia 1108846° a%iigi;,
€3eUéinos atae o3aiyii ¢ J. cordiformis
Aea+aii alaieé ddaeeél £enodsa (0aae. 2).
Ca 24 &ia a. ailantifoliadodaoa aiae fnoaitae-
éa 46 % a3a 1adaéiiial iiéacieéa, 6 J. cordifor-
mis — 26 %. O& fasa+eol 167 08, Ui agiadiao-
aaiiy aieiae éefioéaie J. ailantifolia a3aa6aa-
°oUfy aaas+3 gaéaea 11dlaiyii ¢ J. cordiformis.
Dacoélioaoe eaaidaoioii-ieliaed aifesasediu

Bao0addaeeail a3coaelieie ninoadaseaiiyie

D

<
%)

|
- =
o
ox

w

D
=

7 . cordiformis® AG3éés-
gei a1 aasioe+ied +eiigésa a oitaad Esfi-
fi0dio iia3aiyii ¢ J. ailantifolia (0aaé. 3).

O ¢ca'yceéo ¢ oei, uf iefaé  J. cordiformia
J. ailantifolia® ¢ fio34aieie, a oifiéeie TeTaiii-
fiyou uie3+ii, idfadaait ¢o y
i3+ieé aiaé3¢ imo3aiyii ¢ J.

[aéidigo iano ieiasa caosen J. ailan-
tifolia (4,8 &), a iaéa3€iw6 — &J. regia(13,0 &),

D o

Ofm
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Aea=aiiy 4316°%1%+114T neéeaao alase3a  J. cor-
diformis J. ailantifolia 0a J. regiaidiadaaii a
IAN. Onoaitagait, ui ¢ca ailnoii eeedo aiie

asaasciypouny iacia<ii, iaéa3elga éial
8370l — 6 yao® &15%6°% aésaioTEend
OaiTa3aiial — 62,8 3 61,4 %. Aidio 43864 6 J. cor-
diformisiioaitaeoi 6 Nadaaiuio 43,1 %, 6J. ailan-

tifolia— a7 41,2 %, Ui a0de+3 43elgd 1d3aiyii
¢ J. regia. 108@iaid iaié 8aco
i

—_ =
R

élioaoeé ocaiaeeo-
bouRy ¢ &048a060ieie aaieie [20], y&3 -
0aadaae6pol 6ad+Tad 63iidnou 161434 aifé3aaes-
aaied aeasa. A 6i%adaneoans i. Oianiol (Eaia-
aa) 167adaail a%io3is+i3 ainesaseadi
&13°0°a [&d0AITA%AIAT :
C yndaaeiny, ui 1osaiyii ¢

formis 0a J. ailantifolia i3fioeolu 60de+3 a3élga
aseéa.
Aéfitage
2{081a0€063p aid%0a nadoaiiasaiial oa aééeai-
oleenoial a E3iifiodio Oédacie dicii+aoi a
1950-6 o1éad OO fi

e

fufié

ofaoi

J. cordiformisA&636e0 aiae a éenoéad. ailantifolia

4 fadaaiuno noaiaea 12,5 %, a a J. cordiformis—

10,4 %. O& fnasa+eoul 187 08, Ui J. ailantifolia
a
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oa
fioaifaééa 46 % a3a 1adaeiiial néacieéa,
cordifamis — 26 %, 01407 aeiadiadaaiiy
ae éefnoéaie J. ailantifolia a3aadaacouny aaas+3
paeawea ieRaiyii ¢ J. cordifemis. Dacoéloaoe
sa&dA0TN-MelNaed Alfieasedill Pa0addased-

A~

J. cordiformisCa 24 aia @. ailantifoliado
eé

sre AN AAX N A~

TAN 7

iN6o1-

oaiiyi géage N.N. I'yoiesuéiar.
FO38BIFO0
ieae+1p 1Md3aIyIT ¢

Q rras

J. cordiformig4 aaée).
Aifiésazediiy aisiod aioiosakra 6 i

aeyaeél, uf ?a +an ciéeseaiiy 0aiiad

Ta308y ai*no aioio3aita 83ceél caselgdeol

J. cordiformis— &i 522,67 14/100 & fi66i¢, da+i-

aeie, 6 J. ailantifolia —378,9518/100 & fi60ie,

a-1aeie, Uuiia0addased® dacdeloace a3coaéi-
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03 HifEsase6aaied ae4sa,
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i& ascéaeuiial aecia+aiiy

J. cordiformiq2 aaée).
Aiagsc &%6%3+11al fieeaas ielaca iBa0aasaca
0ao+1ao 63ii*iol yadad. cordiformi®al. ailantifolia.
fiofl eeedd alie a3adsgiypouny facia+-
i al éseuéesnol a yao® argsoRa
0a fagodiiasaiial — 62,8 3
61,4 % i510e 58,4 % 0J. regia AiSfio 43%6éa &J. cor-

diformis fidaitaéou 43,1 %, 6J. ailantifolia —
41,2 %, Ui a0de+3 a3elga iisaiyii ¢ J. regia.

Alfieaszedi ag4e © sviieie dineeiaie e aey
TCAGAIAITY 19710, 038 3 46y 5AB+IAl,, iBTefE:-
A7i0°. GA BAGOEII0A0AIE AAFA0IB8E Si0BTA08H%-
ied aeidiadaaiu onoaitagaii, ui J. ailantifoliaa
5itaad E3finodio Oeday ie 1aie iadiideoeaieé

i100446° alaacéiaial caleiaedily a ifogee-
aeé 1ad%a oa canoinoaaiiy aasiifi>+ied cadiasa

A
aéy i*aaevaiiy éiar ceiifio’éeinod), e J. cor-
diformis yéee aeyaeany no’eé3gei ai aasioe+ied

rrx A

—eiieésa.
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O&el — ennedaiaaou enoidep eiodiacéoee 4a66ae4ia

i8a6a —Juglans cordiformisladim e J. ailantifoliaCarr. & 6fi-

é1aeyo Eaninoadie O8aeIT; aaanoe eoiae iaieasi  aé

vaediaisasediine eiosiacéoee yoes ae4ia a E&iinodie

O&daei0; 1+400e00 180/IAE0SAN &6 efiilelciaaiey.
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iifaledoied ianaseadiey €iodiadcoesiaaiitd aéaia

d1aa Juglans — J. cordiformésJ. ailantifolia. EAféaaiaa-
@4 i51aaaaii 1t tataiseiyodi idotaeéai a éieeae-

Oe1i0d fanaseadieyd Toadca Adiadisiace favel-
fasuial aloaie~aneial naaa eiaie i.0. Adegél
[Al Gadaeil & aidianéeed ianaseadieyd a Eedaa.

DPacoeinaoi.livdadedia ceil- & canodion
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aifiol J. cordiformig J. ailantifolia AéaJ. ai

q] ntifoliaia-
a4 celifoiééeé (3—4 daeea) e candoionoié+eané
(2—3 4aeea) 1t idaaidiep fi J. cordiformig2 & 4 daeéa
filloadonoadiin). Aiasec 4eideie+aneial nfoaaa iel-

14 11a0addaee ieudadp oaiiiinou yada  J. cordiformis
J. ailantifolia. Niaddeeaied seéda a 161440 enfiedal-
aiito 4é41a 184402340 02614 6 J. regia(62,8 € 61,4 %
1084 58,4 %), iladdaeaied adééa a ié1aad J. cordifor-
iN0aaeyao 43,1 %, a ieiaad. ailantifolia— 41,2 %,
. 8 J. regia
0aiat. Canooionoié+eainold. ailantifolia (2-3 aaé-
féacaeani ieeed it Ndaaidiep i J. cordiformig4 aae-
83). Enfiedaiaaied nladdeeaiey aiolveaiia a iladaad
éacaét, +0of af adaiy fifesediey 0aiiadacosn aic-
604 faddaeaied aioloeaiia dacel badee+eaadony. O
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formisiodiai 2 daeéaié (i1aiddcapo éiioa 1aaaa
161g€1al diaa adadoacee), a 6 J. ailantifolia —3—4 4aé-
gaie (iaiddcapo iadae i6ieéial aiaa ia anp aeeiq,
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O.M. Aboimova, V.F. Levor, 1.E. Doroshenko

M.M. Gryshko National Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kyiv

THE JUGLANS CORDIFORMISMAXIM.

AND J. AILANTIFOLIA CARR. IN CONDITIONS
OF FOREST-STEPPE OF UKRAINE: RESULTS
OF INTRODUCTION AND PROSPECTS OF USE

Objective— to investigate the history of introduction of tw
species of nuts —Juglans cordiformislaxim andJ. ailanti-

folia Carr. in conditions of Forest-Steppe of Ukraingp sum
up the results of long-term purposeful introductiorof

these species in Forest-Steppe of Ukraine; to ond the
prospects of their use.

Material and methodsSubject of the research — pe-
rennial plantations of introduced species of theryes Jug-
lans— J. cordiformisand J. ailantifolia. The studies were
carried out according to the generally accepted rhetls
in the collection plantings of the Department of delrol-
ogy of M.M. Gryshko National Botanical Garden of the
NAS of Ukraine and in the urban plantings of Kyiv.

Results.Wintering and drought tolerancd. cordiformis
and J. ailantifolia was identified. Specied. ailantifolia
less winter-hardy (3—4 points) and drought-resista
(2—3 points), compared with]. cordiformig2 and 4 points,
respectively). Analysis of the biochemical composition of
the fruit confirmed the nutritional value of the naleus
J. cordiformisand J. ailantifolia. The fat content in the
fruits of the studied species exceeds thatlJinregia(62.8
and 61.4 % versus 58.4 %), the protein content in fruits of
J. cordiformids 43.1%, in fruits ofl. ailantifolia— 41.2 %,
which is three times more compared with regia.

ConclusionsWinter and dought resistance od. ailan-
tifolia (2-3 points) was lower compared td. cordiformis
(4 points). The study of the content of anthocyanénin
the shoots showed that during a decrease in air pena-
ture, the content of anthocyanins increases sharpty J. cor-
diformis the content of anthocyanins in winter is 522.67
and inJ. ailantifolia— 378.95 mg/100 g of dry matter, con-
firming the results of visual observations on theate of
winter hardiness of S.Ya. Sokolov. This index & cordi-
formisis 2 points (freeze the ends of shoots last yesyeta-
tion), and in J. ailantifolia 3—4 points (freeze shoots last
year for the entire length, and sometimes freezests last
two years).J. cordiformisand J. ailantifolia can be used in
the garden and park economy of the Forest-Steppeldk-
raine as valuable food plantd. ailantifoliais particularly in
need of additional moisture in the dry period. Thaese of
agronomic measures to increase its winter hardiness

Key wordsintroduction, inventory, biochemical composi-
tion of fruits, bioecological features, abiotic factors, den-
drometric characteristics, anthocyanins.
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oflie idladaeuiaaii eaoeiip) & 1808—1834 40. aietiaoa. Oae® aeieiooaieeid oa fadéial ainei-
6 30 ofiad: 20 ofita — in folio, 10 — in quatro. | iaé2 éadoeie idédiae ifaea iaiagépaaoe eega
ledafip 6T AGAAITy © &161151A% 38pAOdA- spagia, yea ofiel a%+0a36a edanc 15edi4e 3
03¢, (4éecliél 2000) difieel, oaadel, iaécase®a, | aey yéi; «ie00°aino3, éiée diddead ifdaa+eée
3ioioe+ied iaiyoié oa aaiadacs+iz éadoe io¢3d'y 13a4aiiial 6oanoa, 1adaeaiias Giade,
Tnésenée o3ia éieeiial &1iieaéod aoéa aifieou fiisde xsiaioani, fnoiaie aeid iaa aceéaiaie
aefielp (2573 iBORUEES 0a8ade), eod 1Aa8- | E3013 Oe6eé 18dal, — 64 &ilbe aeedoy» [6]
6262 836(183f0l 434631048 1apoll 6 Nal:d 6Tiaad O 1827 5. 16&énaiad Adiaienad 1adéc6aa ¢
ifaia ¢adaiiy oulal oiteaeuiial aeaaiiy, adesea a1 Aadésia, 44 idleeed &1 0aii3o ai%a
ciédaia, asaesiodéa Neioaaniteunuenal oi- O 1829 8. 6 fdidiaTas a%eiaa E.A Addiadoaa oa
430Me0a06. O 0d8UT6 ofiad ouial oiséasuiial i*adaeida A Dicd a3 caséiiea iadetao iai-
aeaaiiy Tiefaif 1iaidiee, 6 4410 — acééasd- diee &1 DI, 12808060 yéi;, idiesd +~adac No3a-
it afoaiiie+f filfoad4eeaily 0a 1a0ddtase iPaBTiAcHues 3eaieio, O8aE, A&oas, Pais+ia
daladce~ied 3 4adliaode+ied aeitdpaait, ua Ocadddeecey EANPENUETAT 118y, DACO&UOA0e (6%
6 &4aid — dacoeuoaoe ciiéfas+ied oa aiaolid+- | ifaidiees 0a édeoe+ieé aiagsc 30adaodde eyace
ied aifie3asedit. Aaa ofie idenay+ai éaia- a ifiilao aaiofiile, idag® Adidieuaca «Oaio-
gadoal E184eé01°8 3 jai'yoieéal 00¢aiied daseuia Ag3y» [5], yéa foasa iadeip iadétaip
iadiaca. Al Reeaas ouTal aeaaily adiayol oa- | 1itA6a06%°p ¢ AATIOOEIES, 0a E&3aoieNa®;
élee 4aa ofie 4a1a0ao3+iial aoéans, éadoe yéi- ouial 6aasio. C 6%01adiadass+ii¢, oi+ée ¢idod
at noafoai fa 1iia® adfadce+ied oa aasdtiao- cia+iéé %j0adan foaitaeol féeaadieé A bica
de+ied aeiddpaaiu Adiaieuaoa a &éniaaess, [14] Tiefi 63 Ti&idiees, & yéiio adoaéii 16a-
04 4aa ofie, IBeRAY+4M iTE%0e+%¢ A41A020% | 6aGOAGecIAAIA BIfEiifOl A%4A%4AieD PG
Eaceifuél;, Aidoeee. A 188aiN6 ofi® iadd- Iia2aiyity 6ed fiefsa 3¢ Ad+aniél foaii
aail édeoe+ieé aiaédc 3fioids; aaiadads+ied gineeiital éoeadd aa® ¢itao afoaiiaeoe
434608€00°% ¢ [iafio Na3os. [agassleip ca fa- cidie, yé3 a%adoeent a aéinenoaiad ¢a ifoaifs
fiyai © afoais+ia +afoeia Gilal asaaiiy 190 &ie%a. Oag, ief* ia O5aes 46aed &*aesiieie ©
(16 ofi*a). A Tidaopaaii® aloais+ii;, +anoe- aeae 81a6 Nypripediumoias yé i°a +an itaidises
ie, 168% G+aniesa AéMidacss,, aéoeaio 6+anol | Acialéiaca a aiosilaaiit iaitdoeaied é3iad
adaa iFiaoueeé ajoaice E.N. Edio. O ofiad outal 8aa%io 1afiai ¢ainoage  Nypripediuncal-
oual iidiaioasuiial aeaaiiy, idenay-aied ceolus N. guttatumoaN. macranthorj14].
AT0aiRss, Tiefiail a3 0a 1a8iaca+4is iae «Iigi 44coiiel iaisall 4081 iBaan0aac0e
aeae aifieel, iia6a0s+it Tida6UTAAIR 8- a14ili6 0ai8® Aafil 12048%AE0IeE a0, afid of
aefa Melastomaceae 0a 63#limosa i61adaait ie fa Aufarai® ¢iadii iof yaeua a idaafiiio
B4a°G* ceaesa faial Na®o6, 6 4ai6 oliad ae- | Ma%0’ 0a & aee00® CAies, ii+eiap+e 4% ooiai-
a&2AAIT Tiae 63014&13620%, [1,2] iif0A4é * &1 A&13640%;, 116°A A 40AI%0IeE fiea-

[adasaeuit ¢ Tidaopaaiiyi 1a0ad%assa aén- eyo», — iefaa 1eaénaiad Aoiaieuao [8]. 2 1as-
idaeoé Tedénaias ofi Aoialenao i6ae3ec° gel iadeeasedilyi ai a0%eaily ouTal iai*os a
adeeés eleueliol foacdé oa ififadac’é ¢ ge- | seeoo0y foad oeéé eaéo’é ¢ ivediaiciaanoaa,
Sieial elea aceiaiai-isesiaie e idiasal §&3 &% i51+e0aa 6 ASSEINUETO 6*a8sMieoaos
Ofiiifal iel A0&1 Ti6a%eTaait 636 ia681aed 41827 8. Adeeeé 6iiiss 6ed E366% 3 idiilge-
ida0l. Nadaa ies iilasead iPfoa iP4a0 6ieda | 6%y 6ieATAe4AA0% T0AE%60AA0R (5 MoABE M-
ia0&7a1-604ieei*d 24146a06°+i80 jadefi*a «Eas- @0iadil ai iaiefaiiy adaiasicit, o0oiaa-
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8adoeid Aiianasod, 6 ad6&iio — aenasoeail 66-| oifieel, a adaassé Adiaieuaoa oa Afiieaia
aleei® 0a afiodoe+ia fideéiyooy idediae oa 3n- Bfioead 6 oef. aeaa oifeel, a3euga iéfaeie
013%p A&TABA0°%+180 A°4E3800% 3 TiefPa iBeaT- | s acee itaeie a&y jacee. A jaie éesd
ae. 0830% ol 18enay-aieé 1aeyas caiied oa A&ianioass 4661 cadail aeecliél 4 oen. aeay, ¢
idaanied noas. O +a0aadono ofis aadaai ied 1200 ida3aMs a+aiei [15]

Tiefi idivaais+ii;, ivesiae Caies. Ré Thifanieiaeieé iiai¢ iaoéial; aen-

6 03aaiy 1859 &. Aoiateiao Magd, caseoea- oeiesie — 6301aa1asa0%; Adiaieuas aeyaea ca-
ge idcadadgaiel «Eifiiii». A% 18%ya ise- edaeidiol 8icilaced 8ineeiiings 434 eesiaoe+-
fiayoeoe cadddgacuieé ofi 6% i0ad® aefia’o- | ied 6ifa, caélifi*diifios gedioil;, oa aefiio-
éaiip cadaélied caélifivaiifioaé ioaais+ii- ii¢, ciiaeéniinos dineeiilal iedeag, dicdiaea
ai ac00 oOa €iai acaciias, ¢ épaeiip. i4006 ééafied’eas’h se€00°aed 61di 3 iia'ycaa

ledénaias Adialenao © caniiaieén o3¢e+- aloais+i6 4aiasao®p ia eegd ¢ i6ifioidl, a é
ife, 3414020%, IB%AIVEUN, 6E3A0EIES;, 08 6% | ¢ +afill, A41&Tas+{ip 3016% Oa TAeAToNE-
0154188a03% . A3i ¢dTaea gia+ieé aianié 6 dic- a°p. liavéeape aeae dineel ia 03, yé3 ¢oifi-
48016 1aéaed afP0 ideaTAIe+e5 iace. oapol iliaeiiel 3 02, yé* foaidppoi 6AaGii-

Aaladce+i3 0a 4adiiaode+ic aeisdpaaiiy, aaiiy, Aoiaieuad caidiilioaad a&y noaiio
a 0aélee 06iddwa dicdlacdieé Adiateuaot 04013 «afii63as3y», yeeé ° cadaeuitasecaaiel
14074 54714020%+180 1310%3a 4288 GITA6 a+4- | 6 A&T4T0AIRG3 [9].

N6 ai&fioe cia+ieé a66aa 6 A&TTB6TEIA]D Oiasiasa0%+ i 4d,, Te&enaiaa oii Adi-
0a 0%ce~i6 datasaop Oaiodaeuil;, oa [3aaai- aleuaoa fioaifaeyou ia eegd oaidaoe+ieé, a 3
iTe, Aiddeae, Oi0sasii;, A, 0a 2435%fiiel- | i5ac0e+ieé 30AdAM ¢ O+8e Cidb %0BIA08H%;
a1 1*ainodiaa. Oaé, iiaidieedp+e 2fiiai®p a3 oifieel. 3a +an coieiée fa 1. OAiddeoad a3
*34i8,4 a1 Nicoda-idaasa a Asaiazs, Aoi- | &épia Aeniiags o ia 6iili6 Hoaias Haeia
ATeliao ifadadaaa aaiaoass+ieé 16163eu edag - aediudaaoe 0diiR+i3 difieeie ¢ i&oip ¢6 ii-

ie 3 aiadwd anoaiiaea, Ut 4i60d3ely 2fiaidy aaéleidl iaoanaeaily ai aloait+ied faasa
yaeye iiaip aefiiéiassia ieaof [1] aaoiie, ofaoi caidliticaaa idofa fiooidi+an-

Aviateniao yé Tniaiiieleeied asaiyeu- oi¢, 3i001a6es3;, oifieei, yééé Pcidgd iadda
iTe, 6E31A016TES,, 6 A%41i% 13A6® «[81 3¢T0AdI- ped1eTAl canoInoAAIN. 2¢ caadcaiial Asiaisi-
i3 &3, 0a 61 ioedAily odiea ia Caiiké off iafsiiy & 16aiaeddays alvais+ied naaca
80&3» [4] (1817) ai&dwpa ¢oaiaa oi+ée ¢ faia- Adsesia oa ladesea a6ee aediuai* Bonplandia
éfatp 0aiiddaoodip idaiial 1ao%ias aieo a geminiflora Gyrocarpus americanus, Lobelia fulgens
1ai6 €313p facaaaee ¢ ¢ 3¢1oadiip. O éiegs fa- Ipomea longifoliaSalvia caesiaa %igi a4éae. Caé
A&43411 18806 6 114%0° 6ad006 BciTa%e6 0aliada- | A0sa cail+a0éiaaia %i081a686% A 2adii6 44-
060 iaco&iEs AT 0a 1aéBIETAREIAT 1*fiy63a fiyoesa aeaca aineei fatal Naoo. fiaaé-
ca &fififalp 14074%a 3¢Toadl. [6Tie3ae6aaa- aeéiaoaddaé d3cied aea’a diadDahlia (Georgina)
ge a%a0esaily 3¢i0ad 4% pedioe &33¢, Aoi- (8efi. 2), caaacaieé Adiaieuaot 6 2asiio, aaa
afetao caidiifivaaa éfioaiosp éfioeiai- ii+aoié éoelioodiei fidoai eeideeei [9, 12].
0aBiIH0: 0a eai+iiio? 8&%a06, ¢a%4i ¢ Aea+ap+e i6edi46 A6R4IET 3 ANAAS+T A+4-
yéip éfioeidioacuieé éesiao 6adaéoadeco- ieé ia %@ ia cadoiooe 6aade fa iddaoeaieé
°0URY &% lip 33céel 1adaiaal ¢eiiaed 3 630i%0 aieea epaniely, a3yeuiinos ia ide,. Nilfoasaap-
0&IT4BA008 EAIVIT ¢ 'yesgel 1edai+iei +& 3{0AiMeAI6 4880486 08T*+ied &% I*a4ai-
éesiaoii, o1+ alie Taeaaa ileeool dicoagi- iic, Aidoeée, Adiaieuad 146aaaa+aa 6aoanodi-
2622081 1A 141% peaios. 0%+i3 janEsace AGieUAITy &37PA A BaiAoe.

Ajddeéainiea aénidaaessy Asialeuaoa aan- «Aedoadh+e 44634 ia 44dpeiad oa nNoesasd &,
62 Adee+Acieé ABEAA 6 iPgiaiiy 6&Tae Caiil, EhAe & G0 854, 1a0 fia%06 iBed*apoi fidad 3 1aé-
e6Es. 181 63 fiasa+aol 08 6208e: A +afie Esi- | A00f TIeIesily A°%46ac6 ia 44a iAUAR0Y — 4838
iay a+aiei 46&t a3aiii aeecliél 8 oef & Gaaseed 6+aieé [9]
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«Essay on the Geography of Plants» [9], yéa °

iadpei iddaééaal ¢ 60aidocuel;, ia aiaesé-

filléod eeane=ii;, 6301aaiadans+ii¢, 16ao? a+aii-

al. O 2014 5. 1édaiei agaaiiyi i2a iacaip

«Alexandar von Humbildt. Das graphische Gesamt-

werk» [11] Ti6aé3étaaii imaia ¢aoaii
0a6%é ¢ 6Mn30 04aiola e

i

O

|
beéfi. 2.Dalhia coccinea fésaieé 3i
Fig. 2. Dalhia coccinea (Eiediazy), iassiiagiic iadoee. A éi
o58IAE )

liefiop+e adée+id 4%61a4 430da1 Dracaena | €éaa, 8% iépfié3da Humboldtiana, Conepatus
draco(dén. 3) ia 1nodias O&iadesd, Adiaieluao ca- humboldti, Spheniscum humbo)d®3a &ifeei
ciaea, Of Al 43A1%4 ca A%ULIOU Taiyore
~ NN ~ - Ve e ~ 6

ie6 jadiasa» 3 «Eadoeie idediae» [6—8). Aa3

foaiid i9a6® iadaéeaaail itiacuéip ¢ 6dai-

00cueTal 19ea%iaes. Oa ° nasa+aiiyi aaeeéiy

ifaaae i°i6%a 4t aeaaoiial nitaaso+ecieéa. O befi. 3.Dracaena draco
2008 3. 6 NGA a6ét aeaaii éiedas Aviaietaoa Fig. 3. Dracaena draco
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Az 1aéuieé

Humboldtia 0a aanyoée aeasa aineei (iaide-

ééaa, Lilium humboldtii, Quercus humboldtii, Sat

lix humboldtiana, Utrifiularia humboldy)i
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ALEXANDER VON HUMBOLDT —
THE FOUNDER OF PHYTOGEOGRAPHY
(to the 250" anniversary of his birthday)

Objective— to elucidate of life way, contribution to foun-
dation and development of phytogeography, plant intro-
duction and conservation of phytodiversity eminent Ger-
man geographer and naturalist Alexander von Humboldt.
Material and methodsAnalysis of Humboldt's scientific
works and publications about his life and sciertifivorks and
publications about his life and scientific activis is made.
Results.Achievements of Alexander von Humboldt in de-
velopment of natural sciences are regarded. Thiestific ac-
tivities as founder of physical geography, compaeablimatol-
ogy and phytogeography are characterized. Importanof
Humboldt's phytogeographical concepts for plant ir@duc-
tion and conservation of plant diversity are undiertd.
Conclusion.Written in first half of XIX century scien-
tific works of Alexander von Humboldt are actual inur
time. These work are modern in interpretation of mg
phytogeographical problems.
Key works: Alexander von Humboldt, phytogeography,
South America, plant introduction, conservation of phy-
todiversity.



