o [AOAAEUIEE ATOAIRXIEE NAA iai 1.I. ADE@EA

3(79)/2018

Jumpooykuia

Plant introduction

12/EIADTAIEE IAOEIAEE AODIAE .

IAEOU 4 PDACEIADE e EEA

CI2NO

04i8%y, 180146 3 idagoe+id afidéoe

3j0aTacéns, aineéi

AIAD2EET 1. 3an6iée 3i081a6863;, Pseudo-
tsuga menziesi{Mirb.) Franco a 6iiaad aaia-
81&133+i1a1 1a8éd «Oaifioyiacu» IAl Oédag ie 3
NEPNAD AA. fifageaifio? 6a203iiy oa ielal-

fiedify  Schisandra chinensiurcz. ) Baill. ¢a
6iia 3001a6es%; a idadiaddaeriiio E3ifioaio
OBOAGLIE. . v 9
Caddaaeaiiy d3cifiaitooy aineei

APEAIPAIEI AA., EEEIAIET b.I. Cisie

6 iadéiaed iafiaasediiyo ca idooedaceé iastia

(ia T0eéeads Eoaniiéoonuéial iadés (Oao-
E3ANUBATAB.)) . . .. 17
IAAAAARA A A., 2EURIET 1. Cagdeei*fiol

fiodig®a ii+acéd 0a%0%iy aadaaied &ineel 4%

GI%f &%iaoe+ied oita ia xaorasaues. . ... .. . 29
Asig1a%+i Titaeeainos 3i0dia0éiaaied aineei

El 11, T2EU (2., INOAIPE Al

liofiido1aaiac e2oiliicaedied (éenofiaaied)

a4éa%a dlaoRhododendroh. ex situ . .. .. ... ... 39

CONTENTS

Theory, Methods and Practical Aspects
of Plant Introduction

ANDRIYKO M.I. Results of introduction of
Pseudotsuga menziegWirb.) Franco in condi-
tions of dendrological parkirostjanetsof the NAS
ofUkraine.. . ........ ... ... ... . 3

SLIUSAR G.V. Peculiarities ofSchisandra chinen-
sis(Turcz.) Baill. flowering and fruiting under con-
ditions of inroduction in the Right-Bank of Forest-
Steppeof Ukraine . ........................ 9

Conservation of Plant Diversity

HRYHORENKO A.V., KLYMENKO Yu.O. Chan-

ges in park plantations in a short period of timern(
the example of Krasnokutsky park (Kharkiv region)) 17
MEDVEDEV V.A., ILJENKO O.O. Dependence of
phenodate of the beginning of flowering of tree pta
from changes of climatic conditions of Chernihivgion 29

Biological Peculiarities of Introduced Plants

SHUMYK M.I, KLIUIENKO O.V., KORKULEN-

KO O.M., POPIL N.l., OSTAPYUK V.M. Ontomor-
phogenesis of summergreen (deciduous) species of
the genuRhododendroi. ex situ. . . .......... 39

©laosiiaguieé aioais+ieé fiaa % 1.1. Adegéa AT Ogda. ie, 2018



0adiial 1adiia oa 1a&iitai;, nefoaie aayéeed

aeasa oiad Coelogyndindl. (Orchidaceadluss.) 52
IAODOGEAAEX b.I., EIDGEEIA 22,

178 61-03¢361a3+1a 6adaéoddenoeéa ieeéd Be-

tula penduleRoth & 611446 Edeaidseay. . . . . . . 58

ladéiciaanoal oa caeaia a6asaiesoal

NONETAA 1.1. Agae diaeie Pinaceaelindl. 6
aaiasioeiss iolieneiaed 3o noaiaie, ¢lie
OBBAGLTE. .. o 67
PAAXOE i.b., AONAEIIAA A.B., EIDDE-

ETA 2.2, lig@daiiy 0a se@00°caadihion 0duis
T884M0a4aieé3a 8140 PiceaA. Dietr. 0 idéaidise-

{36 jafadecdiiyd 1. EoeaééP3a . ............ 75

RAKHMETOV D.B., VERGUN O.M., BLUM Ya.B.,
RAKHMETOVA S.O., FISHCHENKO V.V. Bio-
chemical composition of plant raw material of sweet
sorghum Sorghum saccharatugh.) Moench) geno-

ATEET D.A. Ciifiosée3ion oa i1sicine’éaiol
503 d6i0Tedeaies odiyia, 3od1a6ei-

aaies ai [aosiiasiiial aioai+ial Aaas 3a-

i3 1.1, Adeoea AT OBBAGI® .. ...\ 91
Addaoe jacee

Taiyos Nasasy 2aaiiae-a Aaeeda. . ........ . 99

GYRENKO O.G. Peculiarities of morphological
structure of elementary shoot and shoot system of
some species of the gene@oelogyné.indl. (Or-
chidaceaguss.) . ............ .. 52

PETRUSHKEVICH Yu.M., KORSHYKOV L.I.
Morphological and physiological characteristics of
the Betula pendulaRoth pollen in Kryvyi Rih city
conditions . ... 58

Park Science and Park Architecture

SUSLOVA O.P. Species dPinaceaelindl. family
in dendroflora of industrial cities in the Steppeone
ofUkraine ........... ... ... ... .... 67

SHEVCHUK N.Yu., HUSEJNOVA E.R, KOR-
SHYKOV L.1. Distribution and viability of three
representatives of genugiceaA. Dietr. in road-
side plantations of Kryvyi Rihcity ........... 75

Physiological and Biochemical Investigations

RAKHMETOV D.B., VERGUN O.M., BLUM Ya.B.,
RAKHMETOVA S.I., FISHCHENKO V.V. Bio-
chemical composition of plant raw material of sweet
sorghum Sorghum saccharatuth.) Moench) geno-

BOIKO R.V. Winter resistance and frost resistance
of cultivars of groundcover roses introduced to
M.M. Gryshko National Botanical Garden of
the NAS of Ukraine........................ 91

Losses of Science

In memory of Sergyi lvanovych Galkin ....... 99



Jlleopia, memoou i npakmuuxi acnekmu
(HMpoOyKuil pocAuH

OAE 674.032.475.772

I.1. AIAD2EEI

'A"éaaeaaiéé adiadieias+ieé iadé «Oainoyiasdi» 1Al (')éé\ég,ié

0Oédacia, 16742 xadidasaniueéa 1ae., 2+iyinuéeé 8-i, n. OdifRoyidol

12PANOIEE 2IODIACED?Z ™ PSEUDOTSUGA MENZIESI(MIRB.)
FRANCO A OITAAO AAIADIEIA2x{IAT TADEO «OBINORIAOU»

(Al OEPATTE

l&da — i3a4e0e i*anaiee 3i0d1aoes3, Pseudotsuga menziesii (Mirb.) Franco 6 43ia67iadéd «Oadinoyiadu» 1Al Oédas ie
ca dacoenoacaie aea+aiiy aeiaisée +endediino? 0a see€d0°¢caaociinios 3i081a06aioa (Aaiadaceaieé dicaeoie, ceii-
fo3eé3fiod, iTROBIA03EE3N0U, NO3EE3M0U &l a3¢, a3loe+ied 0a adsioe+ied ~eiieésa).

12040%a8 0a 14otae.  [aadaail a3aniinos 167 431e143+1® Ti1aeeaino® P. menziesii 4 611420 4aiadTe1as+i1al 1adéo
«Odifoyiadi» 1A Oédasie. Aea+ail iNGaT- 0a ceilio3éa3nol aeao, andaitasail ifitageaino? 8ifnoeo 3 dicaeods. Ae-
ETBeM0AI TEUTA%, 3031A686%® 0a AFBOTENER® 140T4e.

Dacoeiivane 20d1aoéiaais dineeie aéas P. menziesii © 1iTaeeal iddhideoeaieie 3 aéfléifioséaeaie. A 6i1aad aaia-

Agfiiiate. P. menziesii &ifi0A0IUT 242i00AAAMY &1 1*04480 01, 6a8a8088&¢6POUMY Aefitélp fioéasiiop &l iariaeyo-
66260 6i1a aiaé3eey oa cadaiopaaiu, 1a° aefies aaédaoeai® asanoeainos.

Eép+ia3 fielaa: Pseudotsuga menziediddiacéssy, 4316143+ 1niageainos, ceiiio3éasniol, iineoin03éasfioil

o
et

2i081a08063%y — Taef ¢3 filiia3a caadasediiy oa Aeéiaerioail einas, 3i0dia0es3eéi oa a3i-
caada=aiiy a3cinaicooy aifieei. ia iilaeeas 1180616143+13 1aoiae.

64340 canedaiaopou aéae, 4aaadiiy yeeod 6 éoeur  Alfiésaeedily +enaeniiinos aeao 161adaaii ¢
0000 & Oéda. i® i eepd cadéligeou a%dcina- aééisenocaiiyi 1acassaesa aioais+iie siaai-

300y O€ide, a é ° ai63euiel ca ainitaasnuél- 0adecand; Tadéiaed iafasdeedit 6 1957—1960,
odiieie iciagaie. Al 0aéeéd aea®a jaedseeol 2005—2007 0a 2015—2017 &d. 16%ié6 oOfide-
Pseudotsuga menziegllirb.) Franco (ifiaaai- IR0 3i0a1a0é63;, casénipaaée ¢ aééidenoai-
OfiGaa laicena), ivediaieé anaae yeéi;, dicoasi- iyl 1a0dd3aesa iiioadaaedil ca fioaiii 3i08i-
aaieé 6 cadlaizeé +afoei Pais+i;, Alddeée. 4067132aie0 oifeei ca 1aotan 1.A. Eaesis+ai-

1404 dtaloe — itaae0e Banoiée 3i0dia0e- éa [7] (6 i1aed3eans; ). déaea iv3iée: dineeia
03¢, P. menziesiid aaiadiiadés «OdiRoyiaci» diciifeedo0liy faiiisali — 5 aaes3a, aal noi-
IAl Oéoag ie ca dacoeiivadaie aea+aiiy aeia- aed iandily — 4 aaée, iandiiciineou, aéa ia-
i3ée +enaediino® oa seed0°¢caaoiinos 3i0aiac- fisiiy i& NGTaed — 3 Aaée, 1eea°, aea ia iansiio-
0aida (adiadaceaieé dicaeoie, celifoséésnod, iTNeou — 2 4aée, ia ieed® — 1 4aé
MNGBTNG3éE3M0n, NO3EE3nRou al a3, &3ioe+ied o3 Cadiosaep gegié idiaiaeée a nadiid ca aa-
aadsioe+ied ~eiieéa) @3¢Uéa oeaxida ai ¢0 1ailal aigdaaiiy, -
e e s @3euéeé a 0died iiiy+io 1Maiad geagée gaeaét
la0ad*aé oa iaoiae 3icedeaabouny 2 ana faniy Sice30acouny. C4%d
[644ia0 aife3aaeadiiy — 3iodiadéiaaid a3cii- caténipaase ¢ 430aa, yé3 ¢difioapou yé 6 ad6ii-
aséfas oineeie ‘ééaé P. menziesid iafiaaaeaiiyo 480 1Mfiaaéas, oaeé 3 iMaefiél. Asaasediiy ese-
aaiagiiades «Osinoyiaou» (112 aég.) saoie 4% afily isiaiaese 140Tall isinoial

36+i1al 1ddaoedaiiy. Al 1ifi*ad oa 1adaaii-
©1.1. AIAD?EE], 2018 fisail;, Tadiaée iansiiy caddssaaee 6 néeeyiiio
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1.1, Ajaseéan

U3l caédeoiio 1néas a noéoiio ioidieTa- Nif+a0é6 &1 fiéeaas oiao aéep+age 18 ae-
ifi6 ioeiruaiis. &34, 12 ¢ yéeod asaiineée ai i*ais+iiaiadeéai-
Agy anoaiiagaiiy noséeéinos iodiacoaioa a flees, 6 — &1 Ac3Eniieed. e 6% iadatiane 5 ae-
6ilaad 6aasio aécgia+aee 1noéoi- oa ¢eiifio3é- &%, ciédaia 2 iPaid-ifaiadeéainuéed (- P. mac-
&37i00. NOGTRil iTRGBIN03EETM03 4846 aifiésaaed- | rocarpa(Vas.) Mayer, P. menzies)i® 3 ag3éfiiiéed
aadee ascoagii ca 6-aaéuilp séasip N.N. Tyo- (P. brevifoliaW.C. Cheng & L.K. Fu, P. forrestii
i@6UTAT [11], yea i40444a+a° 0483 40a4a63;:| Craib, P. sinensi®ode) [12]. A 2adTis 6 é1edé-
0 — difiéeia aéia a3a11iode, 1 4aé — 6aiy a3a- | 03y0 aloaid+ied faadsa oa aaiadiiacésa odai-
iaga, anedapol 8363 iadliza, 2 4ace — anedac | eypoluny i ans aeae &iad. iaéiieedaidaip ©
a%éuga ~anoeia 0ai¢, 2 +anoeia 1adiica, 3 daeé — | P. menziesjiyéd ¢ 1826 8. idioyaii iaéeed i2a-
adaaedil idigd iieiaéie 0ai¢, 4 4aee — a aaiid foie300y iacedace advaeansp ia ~anou aiaesé-
aiaeie 6aly a0da+ac 000410, 5 4483 — dineeia | AUENAl aloaiséa Adasaa Adagana. lacad «indasi-
ia fodazeaal a3a iiode. OfibAa» aa%a 6daibociieeé &ioaié Eadd©d 6
Qaéoe+io (ieliao) ceilioséesnou aineei 1867 8. Cadayée A. Adagano op dineeid 4 1828 &
aécia+aée ca 5-aaeuiip wéaeip i.E. Asiaa 40&T 42a4ail 6 86610686 a 2aaiic. ¢, aediuod-
[3]: 0 —Taia aéiadgaiiy oa cadedaéu oinee- pol 6 fadad 3 1adéad, a a aayéed daéfiad afia °
ie, 1 4aé — TiMaikiop Tigélacedieé aaoosa- daaeéedip é3niaip é6euooaip.
€1aéé 1ad3i, aéa oineeéia idiaiased® oifoe ¢ Aeaseypou d3citagae ifidaaionoae ca enéii-
a3+ied a3eié aal ifitaépeouny radifioéaie, ali Bai¢: var. viridis (Ca&aia), var. caesia(ii*da) 3
2 daea — Tigéiasedil 1ielaeio aiaceeié aaos- var. glauca(aéaéeoia). Aazaouia ainesaieéaie
03aéiaiaiiadiia, 3 aaea — iigéiaaediiy 101i- anoaitaeadia noaoefoe+il cia+éua &3¢iedy 6
Ep° id &%&lgad +aados® alamxéie aasodsaéiaian iTéacieéad i61adéoeaiinos 6ed o3ciiaeadsa
iadiia, 4 daea — iigéiasedill adoolaéiaian [2, 4,9, 10, 12, 13]. «Caeai3» d3¢iiaeae inaaai-
iadiia faia°, ifaeé iaasd oicaedacouny ¢ Hae a%alinyol ai i6eaddaseied aéioeira, «aéa-

Aeaiaeé fesaa cadaieéa 6aisia aeciaraee &l ioliceeied. A.A. Eiaasiia [8] 6éacoaaa ia 3f-
i€ q i .

ca ciaideidie iciadaié ca afmiaip fiia- ivaaily a Oedayi® and d3ciiaea®a, yé3 1apol
03aéiiT;, 83080a060& [6], adalacé fécaa pé%a- | ieces 1a540%ied 6181, 8108% a%ad3ciypoury ca
i3 — ca eé+éieaie, Jiaal oa Npéiasedi- iiooieias-ieie oa a&leias-igie iciasaie.
iyie 48084 [5]. A Oada. 1B iaéaseliolal iToedaily iaacea inaa-
o a70M0aa cAedia, 5%éT 0daieyeouny fieca 3 eésd
Bacoeuoaoce oa iadiaioaiiy ) 6 4415 1616040 aéyacaii aaalonodas f3so.
I?seudotsugg menzigsiédaia éfa Adeoainiély, jafifaa iyaa ifidaajonoae iaicena a Oe-
Eiedia’; ai Eag0idi, oa &% Oediiedaifueial dac i3 aaaseany caaayée Ol. Adiaiag+o, yeeé
0caddazeaey 4l Eafiéaaied &% [1] (Gefioiie). Ad&ae | ¢ 1950—1960 88. 416634 4a3a07 conesl aay ii-
aedo odicoasiaaieé ocalase Ocaddasesey &% 387 j0eydecas’; aead, foaidpp+e &3fias eosuoode
ai 51°1kais+ii¢, gedioe [14] 3 a 63616 1a° i1 ca ¢, 6+anop. [a é1at 46ié6, & cadaiiio 8aasii
oyeei®fiou ¢ 1Baii+3 ia 1*aaail 4eecuél 2000 éi, 0adacie eediace+i3 oa "86i0ia® 6ifae ¢oin-

3¢ cadiao ia fodsa

300 &éi, caéiap+e aéecuel | oaiiy gia+iip i35ip 1434l &1 0aéed 6 i5e-

\\\\\

1418i 8. O Adeoaifilieé Eleoia’, difiecasedaaieé | siailic adhae®. Adseseé aiafie a siosiace-
aea PaRIaCoury & &loe &1 aefoe 10001 1.8.1., 6% ae40 a Caeadiado® ¢aiaea RB.I. B&ysoa,
6 Eafiéaaied &idad — &l 1600 1 1. 8. 1., 6 Eaé3- | yeeé dicsiaca daeiiaiaass; uial idediaf-

07Bi%;, — & 18001 1. 8. i. Daéli Adeoainuel,, &1 iilaeaiiy décioa [13]

Elesiad;, Aageidoiia oa 104416 1z 42° 3 51° Aa138a06°%+i8 iMeedaiiy j051a0é1aaied d%-
Pai+ii¢, gedioe caaayee ihiaeeainoyi ees- ifae4a aeao a OBday i aefiacoeail 6 4aaaouid
1200 0a "doioiael oliaai ° iaéa’eug fideyo- 1026y5, agd aifis Mailal fenodiaoceciaailal
éeaei aey ¢oinoaily P. menziesii 14846386 13f6acoifioail d3cifaeasa oa o1di
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Natural habitat of distribution of Pseudotsuga menziesii
(North America)
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1.1, Ajaseéan

%1130 13fiyo%a 2015—2017 89. i& éewa i ca-
2 Tacedil, & 3 14 a0da+ase 06548, 6i+a

Ai1482060a 6 addAfi3 2015 8. ai-
, 6 Aadiiz 2016 8. — +31,4 °N.
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State Dendrological Parkirostjanets

National Academy of Sciences of Ukraine,
Ukraine, Chernigiv Region, Ichnjansky District,
village Trostjanets

RESULTS OF INTRODUCTION OF PSEUDOTSUGA
MENZIESII (MIRB.) FRANCO IN CONDITIONS

OF DENDROLOGICAL PARK TROSTJANETS

OF THE NAS OF UKRAINE

Objective— to sum up results of the introduction ¢fseu-
dotsuga menzieqiMirb.) Franco in the arboretumTros-
tjanetsof the NAS of Ukraine on the basis of the study o
the dynamics of the population, characteristics of the vita
capacity of the introduct on the grounds of its generative
development, winter-hardiness and drought resistance

h

stability to the activity of biotic and abiotic factors.

Material and methodsThe biological peculiarities of
P. menziesiin conditions of the arboretumTrostjanetsof
the NAS of Ukraine are presented. Its drought and winter
resistance, growth and development peculiarities were
studied. Field, introductory and biomorphological meth-
ods were used.

Results. The introduced plants oP. menziesiare per-
spective and highly resistant. In the conditions of the arbo-
retum, they grow, develop and propagate well. They almost
do not suffer damage from frost, drought and pathogenic
organisms.

Conclusions.P. menziesisufficiently adapted itself to
local conditions. It is characterized by high resistance to
the unfavourable environmental conditions and diseasks
has high decorative properties.

Key wordsPseudotsuga menziesitroduction, biological
peculiarities, winter-hardiness, drought resistance

ISSN 1605-6574. 2i06ia6é63%y aifnéei, 2018, * 3
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AA. NEPNAD

jasiaguieé aivaiz+ieé naa 3iai Il 56(3;21?@1 !'AI' Oédagie

INTAEEAINO2? OA202(iR OA TEIATI@AIIR
SCHISANDRA CHINENSIS(TURCZ.) BAILL. CA OIIA

PVIEN

2[OPIAOED? A TBAAIAADAZEINO E2NINOAIO OEPATE

140a — ¢'yiicaaoe MHtaeeainos 4316143, 6a3osiiy oa ieTaliledily Schisandra chinensis (Turcz.) Baill. ¢a 6iia 3i0di-

40803, 4 [6aaiaddaseiiio E3iifiodio Oédasie.

la04d3aé oa 1a0iae.  Alfnesaeediiy 18143aai1 4 2016—2017 88. ¢ aeéidefoaiiyi cadaéuiiiseéiyoed 1aoiasa
A T 4108

aioais=-

la el aifie*acedii A06e difieeie S. chinensis 8163662, A%44%60 ABE3A0BCAGY;, IETATASS Bifieei [A0WTiasiiia
i1al fAaao siaic 1.1. Adegea Al Oedae ie.

Dacoeuoaoe Aifiesaaedii 4316143p 8ica@086 S. chinensis ¢a 6i1a 308140863, a [daaladdaaeiiio E3fifiodio Oédag ié.
OBeaa63M0U 14d%1a0 28840283, difeel 434 iT+a080 A&niyital ileid666 &l iailal Tiadaily eefioé3a foaitaeol 6 A&daa-
{16 200 &34. i+a0ié 6a%0%0iy S. chinensis 6 diéeé AlNesaeediu d3acia+ail a Ill 436443 64301y ca foie A6aé0eaied
0411432063 351,9—424,7 °N. OA20%TY 03623° & RAGAAIING 28 4% . 210&IfARRON CAAYCOAAITY i614%A casiaeeol 4%
facaaitialaiaie, 0aiiddaodoe 1as0dy a 1ad%ia 6a3odiiy: Gielaia 1ialaa 1adagéiaseal caiegdiip éasole, oianeaié
a1 fiifioad3aacouny dicaeoié aadaoieenoyiié ¢ iacia+itp é3¢uésnop yasa (1—5 @0.). Ca fideyoéeaed oiia iléac-
66 caa'ycoaaily iélaca Aoaiiaeol 6 NAGAAINNG 88 %. ii+aoie Aica%aally ielaca — 6 6%6° Madily ca Acie 4636084
26 0418620060 2673,9—2690,7 °N.

Aénitaée. Ca 6ita 3i0614686%; A idaataddaeeiiio E3fifodio O&da. e difiéeié S. chinensis 18161ayoi itaieé oeéé
8icae0éo oa © iadiiadoeaieie a6y pedieial aisiaadeedily a Naasaieooal. A 3081a6eo%i%é iveyo3, S. chinensis
aeyaeaii aanani sineeie, Ui aiad3ail adadiadaace i6e aééidenoali Mnaaéialal 1a0adsaed iansiicalar 1oi-
aaediiy. Anoaitagaii aefies ileacieée 64802801ITM03 0a ae00°¢Aaa0iiRos ieééd S. chinensis.

Dicgedaiiy anidoeidiod ieiaiaed aifieei ca iliieé iaeaaeéol ai iadgis €a0adadias; e3eas-
daodiié 3iooiadéiaaies iiaed aeasa 3 610l filééd oineei, daéliaiaiaaied aey asaiia-
Adaeéeaa oilaa caada+aily eoelondied 6%010a- | eaily fee 16 1adaaoiis [6, 13]. 1é1ae 3 ja-
fic3a. Eeiliieé éedaéniéeé (- Schisandra chinen-| fA3iiy éeéiiiieéd i3Aoyou é3aiaie, daiieuid
sis(Turcz.) Baill.) — 1aéi ¢ 0aéed aeass, yéeé ca- | fAiédée, 6eaalii; ae, idaais+i3 éenéioe, ao-
fEoaIan° ia aidiaaseediiy a e0&u06d6. 04 o3ia aeeuis da+1aeie, aedid 0a a63di3 163;, 1déoe-
0ad+1aa, adéidaceaia oa é3¢adniéa dineeia [5, | ie, 06éde. 0 aééidenoiadpol aéy aeaiotaeai-
6, 9]. Eial igiae, eenoée 3 1aalie leedou a00e iy 19a1ada03a, yés ¢ 4aai*d +ansa canoiitadpoul
aeéioenoai a 6ao+iasé ishieneiainos. C yasa ee- yé ofidcop+eé cafnsa i6e 63ce+ilé aoii3, ae-
iliieéd aiodpou éerceu, aaedl, idiGiea ia- fiiazedii® 16aaiscio, iadaialo iadaiadaioa-
¢, & Eliae0AdnuENo aediaiecoas aeéisenoi- eAaiis, dadanodids, asiolise. Aifesasediiy
aopou aey aedioiacaiiy ia+eiéé aey 6oéasie, TM0aii30 6ié3a aiadée aaiaoiiaioaéoisid, ii-
6816808034, 1adi46aad olul. N3é agéidenor- é1i610a8018i6, aioeadonio, aioeiéneaaioio
aopou aey ad6éandaaiiy aei. C eenoy 3 &ideé cada- | aéoeaidnou iddiadacsa eeiliieéd éeoaéniuéi-
Oppol ~aé, yéeé ia° daeieé éeiiiieé adiiac a1 04 da+1aei, aea3edied ¢ iual. Idaiadaoe
S. chinensis— 0©3iia é3¢éadniuéa oinéeia ¢ eeifiieéd aeéioenoiadpou yé cansa 1616s-
aaaiotaaiieie aeanoeainoyie. A Eeoas ée- gaéoeée a0ei6 0a 3igéd 3i0aé63¢éied cadail-
dpaaiu, aey raaeudiiy ainodioe i3+ifal
© AA. NEPRAB, 2018 aa-=aiiy, noeidepaaiiy 1616an3a 6adaiadacs,,
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oéaiei, iBaatuaiiy digoiiale, 3 63¢e=ii;, adyeu- 6i1a 30814683, a I5aalaadaeeiiio E3fii0AI6
i3, i3é e3e6aaii® 06aadeselics, adligRasi- Oedag ie
i, afoie, cadaidbaaiil id+3ee oa iedié ofut L
[5, 6, 9, 13]. 166% i&1a%a, &3eadnues asafoe- | 1a0ad*aé oaiadiae
a1f0® iapol 6a%08e, jadiie, sefioge oa 61d&- | Aifiesasedily 61484414 & 2016—2017 53. T47e-
idaeua eeifiiees. ol &ifig3azediiy aoee difieeié  S. chinensiglede-
Difigeié eeifiiees aeéisenoiacpou a icé- 0%, A%A%es asediadecas’,, ieialaed aineel IAN.
BAIii aey 1615iaily astoaiié oa Ao 46- Oaileias+i® filfioadasediiy idialaéee ca
a%adel. [aéa%elis 43eidaceai alie a 1&d%a «ldoiagelé oaileiae-+anees iaaepadieé a
0a20%1y oa alfioeaaiiy ietasa sioaie+anees naaad NNKD» [7].
OA& yitii-iaiti+ee6dfiieeé aiadize ¢ 65aa- FEEO0CCAROPAOU 8886 aécia+ase 140TA
iaiotaaiel Aeaii-aciénieel oeili adaaes. i8i8Tu6aaITy & daadeciaaiiio fidddaiaeu?
S. chinensisagéaeéol &t 6146 SchisandraMich., (1 % adad-adado ® 10, 15 0a 20 % dic+ei fiadadi-
diaéié SchisandraceaBlume. [12]. O4 °aeieé | ¢e€), ye3fiol ieeéd — éiaiei i&oiali [8]
id&afioaaiée 5146 Schisandra élodeéé odaiey- o
odUifY A PAl+I-H6%1%6 14 a58a86, Oadiee | Dacoeélioace oa iaaiaidaify
a3 iipedaieé 6 edac iad Neaiis, 0a i*aaaiii- Eelliieé éeoaéniuéeé — aaaaoios+ieé éen-
Co3aily, Ag3c: a 13ai+1-No3ailio, Oaiodas- ofiaaieé +azadieé ¢ iodaeidie aéoseie
io 3 13aaaiii-No3aiiio Eeoae, (1aiu+aes- nodasaie cadaiaseée 8—10 i. 16143 adadoa-
8%), Eidde, nocaié ~anoeir Oageaias, Eaial- | 0eai® iadiie i%a +an oinoo 1adeaapol noiaac-
aee’, Aooiai®, 14iaes, aayeed oaéliao 2iad, 0é 44044 aal aeée éoula ca alaefieéiaip
Assie, ia Rififtées fosdiaas [1, 5. AOd3eéTp, Bacéiap-efu aiaide ia 1,0—1,51
O ias3ifaeuieé aroas-ieé faa 3aMm iofoyail iad%ias adaaoacs,.
1.1. Adegea IAl Ogdagie (IAN) eeiii- Ca dAcoelivacaie oaiieia+ied MAifoada-
ieé aoet siodiaseiaalt iandiyi, jooeiaiel aeaill 6 180°%4 &ffie’azediu 6foaitagail, uf 46y
6 1949 8. ¢ Daaadianuéial iavéiar-ainesaiai eeiliieés, yé * aey ciged oineei, ianoaiiy
300600 83fTATAT Alfiilaadfioaa oa a 1951 . 3¢| iaaied 6aiiéias+ied dag dicaeoés ia'ycaia ¢
Noicoeifieial caitasaieea (iseiidnueeé iaéfie+&ilyi Aicie 46&éoeaied 0&iiadanss,
edaé). N3yio® S. chinensisa@diudi ¢ fansiiy, V&6 aécia+apou géyoii *adadsies nasaaiti-
4687 aefidazedil fa 4l0aitei-a81a0a0%+i6 &- al4iaed 0aiiadaosd aéua ca +5 °N. Ca 6ia 3io-
eyieo IAN «Aasaseé Nosa». Nasdeoseio oi- | O1a086% a 18aataddaeeiiio E3fiinodio Oadasie
4106 ¢ eeiiifeen yé ieiaialp e6eiosdip a ii+aole 44880403, oifieel a%acia+ail 4 40643
IAN 8igii~aa 2.1. @aéoai 6 1950-6 5iead [2]. a&eaa? 4404clY ca fagtie+aily fdie Aoaeoeaied
e eledesdy eeifiiees iadasiace ilaa 0811462060 32,1—104,8 °N. Ada&oaoeaieé ia-
200 difieei. Nadaa fdyisea iadeial ietesiy, 8314 03¢AA° & AABGAAIUNG 200 &3%.
aediuaied ¢ diodiadéiaaitai iansiiy, asasa- [i+a0ié a6oiiccadd;, S. chinensigdeiaga’ ia
daii 1adgeé fido eeiiiiees Naaiagé-1 [3] i80006 aaéads eaoiy (1—5 ea0iy), a 6 Il aaeaa®
Eeiliieé casersatouny iagiilgedaiip eosi- 84%01y AITOAG3AACOURY TT+aoie 6a303ily Bif-
0681p a Oedacsis. O& ¢oiiagail 3ainoao gel ca fioie 406460eaied 0Aii&da060 352—
ada+ailyi 4%61a%;, 6icadodd difieel ca oiia 3i- 425 ° N (0a&g. 1). Esiaol 6a%0%iiy ideiaaal ia
08140863, ciedaia a%eias;, 0a20%iy 0a iETali- Il adéaad odaaly. idcacdeeil 4% fidie &oae-
gaiiy. Oaé® ainésasediiy islaiacee A 2. Eieaa- 084aied 0AITIada008 08eaa&3NoOl TAd8%A0 HA303-
feia [5], Al Eigi-iieyifiueeé [4], 1.1 Oosi- iy & diee alfe3asedily foaitacea 28—29 &%.
fiaa [10], Liang-Chen et al. [11], 4é& a %iged | O& aéacoe ia anaifivace+i3fiol aeas a 6ilaad
daéiias 3iod1acess, . 3081a08063%, THeiee difieeie eeiliieed fo¥ée3
1404 oi4ioe — alfgsacoe Titageainos a%i- af aieeas -eiieesa aiaeseey. fi-aoie aicds-
é1a3;, 0a303iiy oa iealiigaiiy S. chinensiga | aaiiy i614%a fiiificdd3aage 6 fadii
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@aiiy Schisandra chinensis (Turcz. ) Baill. ¢a 6i7a 3081

Den. 1.1a07+61aa 42084 0a ¢ad'yciSchisandra chinensis
Fig. 1. The female flower and the ovary &chisandra chinensis

aieenoésa, oeéeés+ii oig-

Oagei +eifi, difieeie seiiiieas i516i- ofé & Tifa2 1apoi oAifeala dieaad caaada-
AyoU TTaieé 6886 Bicaddes ca 6iia Hosiaoe- BAI1y. Ca 6i7a 3(051a680%;, a%Acia+ail ilae-
63, a 15aalaadailio E3fiioaio Oedacie ® | e aciaaee 6oaidally A35ia08iae0ies
ofi6 © iAdRiIAcORAIRIE 48y pedieial Aidi- aasle.
ad4zAITy A AAAAIeE0AT. Ca iagéie aaieie, 8%Ueou iasphore
Easoee seiiiiees edAlTai-4%3, caias, 0e+&181a8d 2 1a01+61a85 eadie d%ia (6 oe-
ae%ioe+il;, (1adaed acaiiediiiacaily) oidie, +8i61486 — 8—13, 6 1a0i+61a86 — 9—14)
43214001 & 2 fil, fa 41A5e0 ea%0eTPeead (a04. 0348 2).
(ataceeiip 2—4 i), ¢2adaf it 1—5 @0, 6 iacs- A3i80A6 AiTeASITRE, AEBAAACOUNY ¢ AAAA0UTS
| e

183 4360e3 ca 0e+eiéias ¢ a3elgip é3euésnop BUdied ia éasoéieieed O Aeadeyas idddeeéiy
iaapnoie (0ade. 2; 8efi. 1 0a 2). iaepiioee 1y- pepa+6e (484. 8efi. 1). 1aoi+ee (8103, 6oai-
fienos, aediasedii-aesioe+ii;, 6idie ¢ 1éa6aeip daid 1aiel ielaieenoéi. I6eéii-éa neay+a,
+@ cadinodailp 4ado3aéip, dicitail fitdaedi, dicirtaia eacddaelil 6 aeaeyas idééii+éiaial
Ui © Gadaéoddiip iciaéip ideiroeaied ae- A0383%0Y. EGag, i€laieenoeéa a aréaglisé ~anoeis
a3a [4). Ai6od3aid iaeprioée 1aoi+&iaed éas- facliéiaiz, oddisiaguieé é3iaou iveéii-ée
Oaaeesy 100eaa63M00 1453140 6a303%iy 0a TT+a0ié ainoedaiiy iefasaSchisandra chinensis 2016—2017 89.

Table 1.The duration of flowering and the beginning of ripenin§abfisandra chinensia 2016—2017
B ii+aoré " Esidsi t Odeaas3fiou, | i-aoieé aifoe- e
643031y 2o. %031y . &% aaily istaa .
2016 20.04 351,9 18.05 616,9 29 20.08 2673,9
2017 28.04 4247 25.05 735,2 28 23.08 2690,7
Oaaeesy 20a0ae0adefi0eea oe+eielaed 3 iaoi+éiaed easoBchisandra chinensis
Table 2.The characteristic of the male and the female floweiSabfisandra chinensis
SN Alazeéia 6a3081- Asaia08 Eseésriol Aefiioa Eceug3fiot
Easoéa aax oo AAZNAN AT ieal saaa o AA1GAT A S amas s
I°eeee, ni eacoee, ni |aepn0|e, 0. caaycs, ni oe-elle, 0.
1aoi+éfaa 3,6+0,8 1,9+0,1 111 0,6+0,1 —
Oe+éiélaa 24+04 1,5+0,3 10+ 1 — 8+2
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pef. 2.0e+&ié1aa 83308a 04 iéé1é Schisandra chinensis

Fig. 2. The male flower and the pollen dchisandra chinensis

~ N AnAA

+ano&ial dicaaicieé. Oaga acaiaa iveéii-ée
i i1

aeéanoeaa aayeei ioeisoeaiel ifédeoiianisi- diudaaiiy ieeéd fa gooé+ied nasdaiaeuad ¢
e 3 %iia %4 iacalp «488i%fiiaa ideeit:- 10, 15 04 20 % &ig=eiii fiadadice ieacaé,
éa» [4]. Caa'ycu ¢ aafia iaficiieie ca+aoéaie, uf fioeiaeuiei © nddaataeud ¢ 10 % dig+e-
iédoaea, ouselidia ¢ aléa, aadiodacuieé 4% il fadadice. 2ioaifieaid ididifoaiiy ieeéd
idyieé, aidcacuieé — agiogeeé. [amiis ca- fillfioad’aaée +40ac 2—3 &ia iBfiey 1ifi’ac ia fa-
+aoée ajaodiii® aal éaii*eiodiii®, édaneio- daaiaeud. @oo+id caiegdily iaoi-éiaed
0&4&yoi3, 18006ae3, ¢ iafieaiél i66886fiii, 60al- éa3%0ié 6 140@6 &la6 043031y caddcia+6aact a
daiei cia+iip é3uésnop ée3oei, cadeedir a fiddaailnio ai 60 % cad'ycoaaiiy iéfasa, +adac
ifiifas, ¢ aiada aedaesediei ofanoei &idioéel aad aiae oaé ieacieé cieceany ai 11 %. Ca
06ie6epiifi. lapol aaa 3i0addiaioe oa aivo- oifa cadosaaiiy ieeéd a aéneéaoio® as ia
59i% iaiiicace o 2082 oiifio 310yl 20 4%

10 oe+eiié ¢ &1- | Ul Nasa+eol a7 ifee€ed’iou eidi odedagial
dioéeie oe-eieiaeie ieoéaie 3 adeées+ii aeéioefioaiiy 6 faeaeéséié o6iaios.
dicisuaieie ieeyeaie (aéa. oef. 2). Oé+eéi- Easoée &eiliieéd sigédeaapouny iataii-
ée fieaaeéi acoasaioséiaa, a inilas caineeni +afil, ia 1aite eai® jayai® aoolie, éacoée,
6 é1oi0éeé feiaiadé. leeyée diciPuaR ia y&3 6420000 0a ye® a%avalee. Oe+eiéfas easoée
a'ycagioyd iadagaénit aal i°a aifodei esol ii+efapol 6a’foe ia 2—3 &lae dailgd &%
Taei af failaf a aiséaénizé +anoeid. 1eééias iaoi+é7aéd 3 cadddeopou 64%0%iy ia 3 &lae
cadia 43%ial éfelios, 3-aidicis 3¢ fito+afioib B¢i3pd. O0eaaesnou 6a%0%iiy 1édaile, &a30éé
aég aédeeeol &% 1Maiaied oifa 3 foaitaeol 6 Aa-

0ad3yie adaioacs; oineei ai ifaed oita ae- e-eiélai;, — 1—3 aiae.
diudaaiiy. Aiaé3c nasaeicdadaied 1eeélaed Eeilliieéé — 0a 1adddaeeii 1ailaiiia &ii-
cAdai eeiliieéd aeyaea, ui 6adoeéuidiol éeéfa ¢ dicaseuiinoaodaeie éasoeaie, aéa idve

Oaaeesy 3AMA0ae+ i3 iléacieée i&14%a  Schisandra chinensis
Table 3.The biometrical indicators @&chisandra chinensis fruits

. afia Esguesioi Atazeeia lafia
adazaoisenioyiee, a i4e6%, 90. aagaoisenioyies, i isiaiceeee, a

2016 9,6+21 24+ 1 10,7+ 1,7 1,02 0,40

2017 10,729 30+3 6,5+ 14 0,62 + 0,20
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Fig. 4. The fruits and the seeds &chisandra chinensis
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A.A. Néphas
javetiasuiné aioaie~aneesé naa
eiaie I.1. Adegél 1Al Oédaein,

TNTAAITNOE OAAOAIER E
IETANGAIER SCHISANDRA CHINENSIS
(TURCZ.) BAILL. A ONETAERD EIODIAOEOEE
A TBAAIAAPAEIE EANINOAIE OEPAEIU
O&si —anynieol TAtadiiifioe aéiaiaee 6adoaiey e
““““““ Schisandra chinensig¢Turcz.) Baill. &
OfiéTaeys eiodiadcesee a daaladddseiié EARTAOAIR
Oesagid.

1a0&deas & 140fa0 . Efifisdataaied isiadaai
2016—2017 &4 fi efiitéliciaaiedl Taudideiyond 14of-
aa. Tandeoi effedaiaaieé a0ee danodieéy  S. chinen-
sis@léedesee 10446 aeeeeiaoecacee i6141a00 dafi-
odieé [aoefiasiilal alcaie+anéial faaa eiaie
i.1. Aoegét IAl Cedaegio.

DAacoeioadlERNEAATAAIA AeT8Taey dacaeoey S. chi-
nensisa 6f&Taeyod eiodiadesee a daaiadddeeiié EA-

Q i

EE

a

T018+4iT & 0040Uaé a38aaa aidaey e noiid yooae-
04i00 04aiT1adandd 351,9—424,7 °N. Oadodiey aseony
a idaarai 28 fnooié. Eidainealinou caaycuaaiey iel-
id0eéla 6adodiey danoadieé: oiélaiay aleeaceaay ii-
dlaa i6a1yonoacao Tingaiep 6adoéia, ansaanoaed ~aar
ie1aeéia ia iefatiieeed (1—5 eenoiane). ise aeasi-

i8eyoilo onefaeyd 1éacacdéu caaychaaiey iglala
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ATf0eAa40 & NBAATAT 88 %. [a+aél ﬁTgééé ey ief-
ala — a éiioa aaaonoa ioe foiia yooaeoeails oai-
1802068 2673,9—2690,7 °N.

A0afal . A 6fiéTaeyo eiodiacesee a ivaaiadddeseiié
Eafifiodie Oedaeil dafodiey S. chinensisidioiayo
einé oeéé é‘gaé()éy e yaeypony iadnidéoeaidie
48y gedieial aidadaiey a naaiaianoal. A eiosiace-

oefiiié ilioeyoee S. chinensig(iyagait aasaiiita
danoadiey, +oi ialadiaeil 6+eotaaou ide naiaiin
daciileedige aaiiial aeaa. Oﬁ()e‘\ﬁéeéiﬁ aonieea
iféacacaee 6adoeéuiinoe e aeécianiiiaiinoe iteu-
60 S. chinensis

Eép+&a04 fétaa:Schisandra chinens{3urcz.

Baill., éi-
0diadeoey, oaieiaey, aeieiae+aneed ntaaiinoe,

fioiia yo0aeoeailo 0aiiadanod, vadoaies, ié

PN} O~ A

gaied, 4éTidode+anéed 1adaidoda.

G.V. Sliusar

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

PECULIARITIES OF SCHISANDRA
CHINENSIS (TURCZ.) BAILL. FLOWERING
AND FRUITING UNDER CONDITIONS

OF INRODUCTION IN THE RIGHT-BANK
OF FOREST-STEPPE OF UKRAINE

Objective —to investigate of peculiarities of biology of
flowering and fruiting of Schisandra chinensi§Turcz.)
Baill. under conditions of introduction in the Right-Bank
of Forest-Steppe of Ukraine.

Material and methodsThe study was carried out in 2016
2017 with using of standart methods. The subjecte$earch

16

were the plants o8. chinensifrom the collection of the ac-
climatization department of fruit plants of M.M. Gishko
National Botanical Garden of NAS of Ukraine.

Results The biology of the development @&. chinensis
is explored under conditions of the introduction irthe
Right-Bank of Forest-Steppe of Ukraine. The duratio of
the vegetative period from the beginning of the apy sap
to the complete fall of the leaves on the base@id-term
studies is an average 200 days. The beginning efflbw-
ering phase ofS. chinensiss marked in the third decade
of April for the sum of effective temperatures 39—
424.7 °N. Flowering lasts on the average 28 dagsrdless
of weather conditions. The barking of the fruits gends
on the average daily temperature of the air duritige
flowering period of the plants: cold rainy weatherevents
the flying of insects and consequently the pollinah of
flowers, as a result of which there is a small nuentof
fruit on the fennel (1—5). Under favorable conditits the
index of fruit barking reaches an average of 88 he be-
ginning of maturation of the fruit of theS. chinensids
noted at the end of August for the sum of effectitem-
peratures 2673.9—2690.7 °N.

ConclusionsIn conditions of introduction in the Right-
Bank of Forest-Steppe of Ukraine plants db. chinensis
pass full-cycle of their development and are promising for
wide introduction in the gardening. Two-domed plants
with same-sex flowers were found in ti& chinensiintro-
ductive population, which should be taken into account
when using seedling material of seed origin. High indica-
tors of the fertility and viability of theS. chinensipollen
were revealed.

Key words:Schisandra chinens{@urcz.) Baill., introduc-
tion, phenology, biological characteristics, sum of effective
temperatures, flowering, fruiting, biometric parameters.
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]

3éléfia niooaie,
aénii). Caséfi-

iéaid fiéacail oaélee €faias naae, aéa¢, oy-
alas iinaaée, aaeyaeie oa eoeée. Aeasee, a
yeeo cefadi aea ia 1ad a%€uwga 4 7aéiedu 6
fiéeaas ianaaeediiy, asaiiieee ai aeasesa, 6
yéed aeiadi 3¢ 4ea3a ia 1addaa=a’, da dicaey-
aaéeé 1ésail.

Naaial-iadeias eaiagadoe inaseyee ia és-
filas, 1a0éias, eo+i3, fnaaias, 0aadeyosi® oa aéu-

pa001 iBaie. Tadasiacaase 1caaiaio iei-
06, Y86 caéiaa laeieé 08T 8aiaBados, 0a ¢
asaiiore
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cieéee 3 a340eae N.N. M'yoiesneiar. C 11 ae-
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caeegeéiny iaiga Neiaeie (47), ¢i
I ~ ﬁ . ..

€00y ideieieéiny.
leai fanadeedill 1adéd 1997 &. iaddaail ia
defi. 2. Cia+ia +afoéia a3éiaed aasaa, 1ot yés

N4

ef. 2. :
cdaadadaa 6 1960 d. I.E. Eéia [5], ae3itivaaeany
¢ fanaasedil. Caeegéceny foad® addadAbies
albaMill., A.concolor Ginkgo bilobd.., Juniperus
virginianal., Larix deciduaMill., Picea abiegL.)
Karst., Pinus nigraArn., P. sylvestri&.., Thuja oc-
cidentalis L, Acer saccharinum Fagus sylvatica
‘Laciniata’, Populus alba.., Quercus robuyiQ. ru-
bra L., Tilia cordataMill., Ulmus glabraHuds.

[2én0adcgd 6 1adéd aaddai Acer saccharinum

aaaii ceaiaeiny. laiaé, ca ne
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Ai iiifaied 1addaaseap+ed aea%a iaédaeaol
Fraxinus excelsiot. 0a Acer platanoides. 1a

, 1654185 4%yiead aiie 60ai3ppol +efods iafia-

asediiy, aea 6 a3eueino® aéiaaésa ianaaaedily
i3gais. O ianaasediiyd ¢ 1addaaseaiiyi  Fraxi-
nus excelsiobdaieypouny Acer platanoidesUl-
mus laevisU. glabra Quercus robyrd iafiaaaeai-
iy0 ¢ iadadaeeaiiyi  Acer platanoides — Fraxinus
excelsiorUimus laevi®aU. glabra.

Cia+i3 181ud caéiapou aeasee 3¢ éenoyied

Fra-
xinus excelsigiAcer platanoidedJimus laevi®a

U. glabrg, +afoéa éieeiidl ¢ ied ia iadcaaeuse

5 1aeieéol 6 neeaas ianaaesediiy. xanoi 6 caéed

odiaoéiaai aeae, ui caéiilioii ¢ 1aéyao ia
aaeeéd oaéniinis+ia 4aaaonoal 1adéd.

lieeia ideionoeoe, Ul 6 a3eyiee aeaeyaa-
éé ¢iansi 3i 3 iadeo. Ada-

Oaaeesy 1Aagain ieile Edanite6onienal iadéo
Table 1.Krasnokutsky park area balance

. i&10a

Eaoaaiesdy ieiu Py | %
Icdeaidia isina 12,00 88,2
Ad&sass 0,03 0,2
Aldczeée 0 1aéaai+eée 1,07 7.9
Araiéie 0,50 3,7
onutan 13,60 100,0
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Deéfi. 1.1eaitaaiiy 0a 6aé0°0 Edaniieconiienal iades (1997 8 .): A—iiaeeazl. Eadacdia; A —iiaeea 22 Eadag sia;

A — aBiae & ia+80; A — 0802016% Eleewililal a66% aoecas3eilal dichadieea; A — agioaiea; A — fiaacaia caacsiaa.
Oiiladans+i3 giage, agéidencai ia en. 1—5: 1— 40434832 — 80¢ i aal 60iaaidioe; 3 — fio%ia;4 — iPARdIA

fo%ia; 5 — 14idleed; 6 — "80i01aa 416144 a4l 41d3%eeéa; 7— f0dseéd — NG3a039 — alaiéla; 10— aaeadaél, oddiié

0a faigyiié é1al 0a+3¢; 11— diidyaéiaaieé fdee; 12— aaida; 13— aag;14 — &% 0a aa&s — ao%a &1 1adé06;16 —
183°10a0%y ieaid 1Baid+ — Ba&ait; 17 — 130 (ciaé aeéidenoalil ia dén. 3, 5); 18 — &dideclioagl ia ¢ ¢ a%ai*oéa
(ciaé aeéidenoail eégd fa 8ef. 1); 19— icaéaidia 04de0idy iaded (0adeé ¢idfio ciaé 1a° eégd ia def. 1); 20—

ia° éega fa 6en. 1)

Fig. 1. Krasnokutsky park planning and relief (1997): A — I.N. Karazin's grave; A — I.I. Karazin's grave; A — caves en-
trances; A — former acclimatization garden territory; A — gazebo; A — farmstead building.

Topographical signs, used on Fig. 1—b:+— buildings;2 — ruins or fundaments3 — wall;4 — supporting wall5 — fenc-

ing; 6 — dirt road; 7 — trail; 8 — stairs® — pond;10 — spring, stream and its current directiodl — orderly slopel2 —

dam; 13 — bulwark;14 — trench and bulwark;l5 — park entrancel6 — plan orientation North—South;17 — bridge
(a sign used on Fig. 3 and 5}8 — horizontal and its mark (sign only used on Fig. 1)9 — planted park territory (such
meaning only applies on Fig. 120 — meadows outside of the park (such meaning only applies on Fig2 1} fruit gar-

dens outside of the park (such meaning only applies on Fig. 1)

BRey 1917 &. (iSfiey ideieiaiiy aiaeyao ca eai ianaasedil iadéo noaii ia 2016 &
Tadéfl) 6p 0ade0id3p Tifodiial cadiiea na- jaadaaii ia oen. 3. Aietaia é1ar asaisiirnol

1ifita Fraxinus excelsiprAcer platanoidesa 3i- 434 1eaié 1997 8. — cadeaddéu aeaé oa aseugic,
@ed 4ea3a, 60aideage iafaaseaiiy, MMasais ai +afoeie ianea3a 3¢ Picea abiesyéo Aide+eie-

1i62aied, yé3 acieéapou ia 1303 a3aaia. ée iaadcae+aéiliinogéeds aiéé (2009—2011).
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DPen. 2.1eai ianasseaiu Edaniieoonuénar iadéo (1997 8.):  1—Quercus robuk. (0,02 83, 0,2 %)2 —Fraxinus excelsidr. (4,66
aa, 38,9 %)3 —Acer platanoidek. (0,90 aa, 7,5 %)4—Acer negundb. (0,05 aa, 0,4 %)5—Aesculus hippocastandm(0,04 aa,
0,3 %); 6 —Populus albd.. (0,04 da, 0,3 %)7 — 3ig® aeae eenoyied 4a6aa (& —Juglans regia. (0,01 da, 0,1 %); & Juglans
mandshuricaMaxim. (0,02 aa, 0,2 %))8 —Pinus sylvestrik. (0,12 aa, 1,0 %)9 —Picea abiegL.) Karst. (0,78 aa, 6,5 %)10 —
3ig® aeae 6aiéied 4adaa (& — Pinus sibiricaDu Tour (0,01 a3, 0,1 %); & -Abies concoldrindl. et Gord. (0,03 &a, 0,2 %); &4 —
Abies albauill. (0,07 &3, 0,6 %));11— aea3€, 6 yélio aeladi 3¢ 46434 ia 1adaaaseadl (& —w 06+l 0ATdaIa fanadeaedily 3¢ 83¢ied
46434 (0,47 &a, 3,9 %); ° — adadadiaaia a3481aa édaieie iFanaaeedieie siodiacoaioaie (1,37 83, 11,5 %); ee — 0460183y
dichiaaieéa (6aiéid aeae — 0,22 &a, 1,8 %,; eéefoyi® @ae — 0,10 &a, 0,8 %))12 — 3ig® aeée éefoyied é6uca (Cornus mak.)
(0,04 &a, 0,3 %)13— iéfataeé fiaa (0,12 aa, 1,0 %);14 — aaéyaéia, €6ée (1,80 &a, 15,0 %)5 — dya 3¢ &éfoyied 44044 0a
éousa (¢ —Aesculuhippocastanurh. (0,01 &3, 0,1 %); € —Gymnocladus dioicuf..) N. Koch. (0,01 &a, 0,1 %); 3 —Betula pen-
dulaRoth (0,01 &4, 0,1 %); ¢ -Cornus mag0d,03 &a, 0,2 %)),16 — dya 3¢ Gaiéied 4adaa (adc 6304dii¢, Tigia+éé —Picea abies
(0,95 aa, 7,9 %)é —Thuja occidentalis. (0,03 a3, 0,2 %); & —Pinus nigraArn. (0,08 &a, 0,7 %); | —Larix sibiricaLedeb. (0,01 aa,
0,1 %)); 17— 1édaia eenoyia addaal (i— Quercus robyf — Populus albd..; T — Fagussylvatica'Laciniata’; 8 —Quercusubral..;

fi —Tilia cordataMill.; 6 — Ulmus glabraHuds; 6 —Acersaccharinuni..); 18 — 18314 6aiéid 4a8aai (g €20adii¢, Tigia+-

éé —Picea abiesd — Pinus nigraArn.; 8 —Larix deciduaMill.; 6 — Pinus sylvestris- —Ginkgo bilobd..; @ — Abies concolor
(Gordon) Lindl. ex Hildebr.; U — Abies albap — Thuja occidentalisy —Juniperus virginiana.)

Fig. 2. Krasnokutsky park plantations plan (1997):— Quercus robut.. (0,02 ha, 0,2 %);2 —Fraxinus excelsiot. (4,66 ha,
38,9 %);3 —Acer platanoidek. (0,90 ha, 7,5 %)4 —Acer negunda. (0,05 ha, 0,4 %);5—Aesculus hippocastanum(0,04 ha,
0,3 %); 6 —Populus albd.. (0,04 ha, 0,3 %);7 — other species of deciduous trees (aluglans regia. (0,01 ha, 0,1 %); a —-Jug-
lansmandshuricaMaxim. (0,02 ha, 0,2 %));8 —Pinus sylvestrik. (0,12 ha, 1,0 %);9 —Picea abiegL.) Karst. (0,78 ha, 6,5 %);
10— other species of coniferous trees (&Rius sibiricaDu Tour (0,01 ha, 0,1 %); & —Abies concoldrindl. et Gord. (0,03 ha, 0,2 %);
&4 —Abies albaMill. (0,07 ha, 0,6 %)); 11 — an area where no species prevail (& — artifiplaintation created with different
species (0,47 ha, 3,9 %); °— degenerate oakenhwiertain planted introducents (1,37 ha, 11,5 %); s nursery-garden territory
(coniferous species) — 0,22 ha, 1,8 %; deciduousaps — 0,10 ha, 0,8 %)};2— other deciduous shrubs speci€3ofnus mak.)
(0,04 ha, 0,3 %);13 — fruit garden (0,12 ha, 1,0 %)4 — lawn, meadows (1,80 ha, 15,0 %45 — a row of deciduous trees and
shrubs (¢ —Aesculusippocastanurh. (0,01 ha, 0,1 %); & —Gymnocladus dioicu@..) N. Koch. (0,01 ha, 0,1 %); 3 —Betula pen-
dulaRoth (0,01 ha, 0,1 %); ¢ -Sornus maf0,03 ha, 0,2 %));16 — a row of coniferous trees (no letter markerPRicea abie$0,95 ha,
7,9 %); & —Thuja occidentali$.. (0,03 ha, 0,2 %); & —Pinus nigraArn. (0,08 ha, 0,7 %); | —Larix sibiricaLedeb. (0,01 ha, 0,1
%)); 17— separate deciduous tree (i -Quercus robyl — Populus albd..; T — Fagussylvatica'Laciniata’; 8 —Quercusubra
L.; i—Tilia cordataMill.; 6 — Ulmus glabraHuds; 6 —Acersaccharinuni..); 18— separate coniferous tree (no letter marker)Rieea
abies 6 — Pinus nigraArn.; 8 —Larix deciduaMill.; & — Pinus sylvestris- —Ginkgo biloba..; 8 — Abiesconcolo(Gordon) Lindl.
ex Hildebr.; U — Abies albap — Thuja occidentalisy —Juniperus virginiand.)
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Deéfi. 3]sal iafiaaeeail Edafilieooniueial iadés (2016 8.): 1 —Quercus robuk. (0,02 &4, 0,2 %)2 —Fraxinus excelsidr. (4,80 &3,
40,0 %);3 —Acer platanoidek. (0,96 &a, 8,0 %)4 —Acer negundhb. (0,05 &a, 0,4 %)5 —Aesculus hippocastanum(0,04 aa, 0,3 %);
6 —Populus alba.. (0,04 &3, 0,3 %)7 — 3ig® aeae eenoyied 438aa (a —Juglans regia. (0,01 &3, 0,1 %); & —Juglansmandshurica
Maxim. (0,02 &&, 0,2 %))8—Pinus sylvestris. (0,12 &a, 1,0 %)9 —Picea abiel.) Karst. (0,11 &3, 0,9 %)10— 3ig® 4eaé 6aiéied
430644 (a2 —Pinus sibiricaDu Tour (0,01 &3, 0,1 %); & -Abies concoldtindl. et Gord. (0,09 a3, 0,7 %); & -Abies albaill. (0,07 &3, 0,6
%); 11— aé43%, 0 Yéio aeiadi 3¢ 484%4 14 186a4aaeaC (& —p00+iT I0AIBAIA iariazsedily 3¢ 83¢ied ae4%a (0,47 a4, 3,9 %), © — 4440a-
&laaia a%adiaa ¢ 1édaieie iranassedieie 0diaccaioa  ie (1,64 &4, 13,7 %); e — 0a0e018% dichadieéa (eediyi aéaé — 0,39
aa, 3,2 %));12— 3ig® deae éefoyied éouca ( Cornus mak.) (0,04 aa, 0,3 %)13— igiaiaeé fiaa (0,12 aa, 1,0 %); 14— aaéyaeia,
é6ée (1,94 aa, 16,2 %); 15 — 8ya 3¢ &enoyied add@aeouRa (¢ —Aesculusippocastanurh. (0,01 &3, 0,1 %); € —Symnocladus dio-
icus (L.) N. Koch. (0,01 &&, 0,1 %); ¢, -Gomus mag0,03 &3, 0,2 %))16— dya 3¢ 6aiéied aadaa (aag €°0adil, iigia+ée —Picea abies
(0,13 34, 1,1 %)@ —Thuja occidentalis.. (0,02 &4, 0,2 %); & —Pinus nigraArn. (0,08 &3, 0,7 %))17 — 1684ia éenoyia 436441
(i — Quercus robyii — Populus albd..; i — Fagussylvatica'Laciniata’; 8 — QuercusubraL.; i —Tilia cordataMill.; 6 — Ulmus
glabraHuds; 6 —Acersaccharinuni. (afiéda°, 6daseaieé fidéth); 18— iédaia 6aiéid 44d0aal (Aac 6304dil;, ficia+éé — Picea
abies 6 — Pinus nigrad —Larix deciduaMill.; 6 — Pinus sylvestris- —Ginkgo bilobd..; @ — Abiesconcolor(Gordon) Lindl.
ex Hildebr.; U — Abies albap — Thuja occidentalisy —Juniperus virginiand.); 19— a3yiéa, ia yé3¢é fiolyol anidoe3Picea abies
(0,56 &3, 4,7 %)20— 8ya 3¢ aniceedicea abied Thuja occidentalig0,22 da, 1,8 %)21 — 1édaia anicea aadaal

Fig. 3.Krasnokutsky park plantations plan (2016)..—Quercus robuk. (0,02 ha, 0,2 %)2 —Fraxinus excelsidr. (4,80 ha, 40,0 %);
3 —Acer platanoidek. (0,96 ha, 8,0 %)4 —Acer negunda. (0,05 ha, 0,4 %);5 —Aesculus hippocastanum(0,04 ha, 0,3 %);
6 —Populus albd.. (0,04 ha, 0,3 %),7 — other species of deciduous trees (duglans regia. (0,01 ha, 0,1 %); & —<Juglansmandshu-
rica Maxim. (0,02 ha, 0,2 %));8 —Pinus sylvestriks. (0,12 ha, 1,0 %)9 —Picea abie¢l.) Karst. (0,11 ha, 0,9 %);10— other species
of coniferous trees (& —Rinus sibiricdDu Tour (0,01 ha, 0,1 %); & —Abies concoldtindl. et Gord. (0,09 ha, 0,7 %); & —Abies albalill.
(0,07 ha, 0,6 %));11— an area where no species prevail (3 — artifiplahtation created with different species (0,47 /&9 %); © —
degenerate oakery with certain planted introducen{ts 64 ha, 13,7 %); &8 — nursery-garden territorye@dduous species — 0,39 ha,
3,2 %)); 12— other deciduous shrubs speci€ofnus mak.) (0,04 ha, 0,3 %);13— fruit garden (0,12 ha, 1,0 %}%4— lawn, mead-
ows (1,94 ha, 16,2 %)15— a row of deciduous trees and shrubs (@esculusippocastanurh. (0,01 ha, 0,1 %); &€ —Gymnocladus
dioicus (L.) N. Koch. (0,01 ha, 0,1%); ¢ —-€ornus mag0,03 ha, 0,2 %));16 — a row of coniferous trees (no letter marker) Picea
abieq0,13 ha, 1,1 %)# —Thuja occidentali&. (0,02 ha, 0,2 %); & —Pinus nigraArn. (0,08 ha, 0,7 %));17 — separate deciduous
tree (i — Quercus robuii — Populus albd..; T — Fagussylvatica’'Laciniata’; 8 —Quercusubral.; i —Tilia cordataMill.; 6 —
Ulmus glabraHuds; 6 —Acersaccharinuni. (wither, mistletoe stricken));18 — separate coniferous tree (no letter marker)Ri-
cea abiesd — Pinus nigrad —Larix deciduaMill.; 6 — Pinus sylvestris- —Ginkgo bilobé..; 8 — Abiesconcolo{Gordon) Lindl.
ex Hildebr.; u — Abies albap — Thuja occidentalisy —Juniperus virginiand.); 19— an area with withere®icea abie$0,56 ha,
4,7 %); 20— a row of witheredPicea abiesnd Thuja occidentali$0,22 ha, 1,8 %);21 — separate withered tree
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aeeé 145%4 (1a iveesas® Edanineooni

Def. 4.Eaidepadoieé igai Edanileoonieian 1ases (1997 a.). O
(7,4 83, 61,7 % &% TcAsATal, 161U3); 2 — Tad&iadeé (2,35 &4, 19,6 %)3 — &6+2é (1,0 43, 8,3 %)4— faaiaeé (0,12 &4,
1,0 %); 5— daaoeyaieé oa éiai agaiaioe (1,13 aa, 9,4 %)

Fig. 4.Krasnokutsky park landscape plan (1997). Garden and park landscape tyjpeswooden (7,4 ha, 61,7 % of plant-
ed area);2— park (2,35 ha, 19,6 %8 — meadowy (1,0 ha, 8,3 %% — garden (0,12 ha, 1,0 %% — regular type and its
elements (1,13 ha, 9,4 %)
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Noaidaio 6 1960-0
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Cadaéll 6 1adé6 a0él aeaaeaii 576 aéc. anio-
€e0 4a26aa (41 —Picea pungeriBngelm. ‘Glauca’,
13 —Larix sibiricaLebed., 518 —Picea abies)ia
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Dbeén. 5.Eaiapadoieé isai ESaniieoofiuélial iades (2016 8.). O éié faaial-iadeiaes eaiagacoa:

(7,9 a3, 65,8 % &34 icaeaidiig, 1e1ls); 2 — ia

éed yeei (0,56 aa, 4,7 %)

de1aeé (2,75 aa, 22,9 %);3 — 86+ieé (0,39 a3, 3,3 %)4 — fadiae
(0,12 &4, 1,0 %)5 — Baa6eydieé oa 6141 a6aIai0e (0,28 44, 2,4 %). 081142 a6y 14563 a%yice: 6— adeyiee afi

1— esfiiaee

ben. 5.Krasnokutsky park landscape plan (2016). Garden and park landscape tybes: wooden (7,9 ha, 65,8 % of
planted area)2 — park (2,75 ha, 22,9 %8 — meadowy (0,39 ha, 3,3 %% — garden (0,12 ha, 1,0 %% — regular type
and its elements (0,28 ha, 2,4 %). Areas that are not typical for paBks: withered spruce areas (0,56 ha, 4,7 %)

+& 1RG4+ N6 AdTaayieis ¢@ calsiagi 86¢-
. !

Fraxinus excelsiaraAcer platanoideis © iédafiip
Tadé3a. 1adée iapol aal daidacaiodaace éi-

a3ii6 oinééii*nou (6 6ed oi

I J—
borig, aai iddanoaaéyoe iiaip 1adéiaeé éaia-
2a00 ¢ adéeélp é3elésfiop daeyaei oa aena-

Quercus robur
entinis+it¢, adddaaacs;

fioadiaeii® iaoée

(*féy 1917 o. i
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Cisié 6 12061880 janaaseAaiiyo ca iA00eaAseE TA%A (A 088saA® ESANIIBOORLSTAT 14086 (DAdE%AMIIEA 149.)
OBdacie 0a IPfiey 1939 8. — 6 cAGaies 1a8af| AeA%%, 6 yeed aiaal S¢ A% 14 1Ad4AdeaP
OyB) ¢ 166 afaiiada it-eiase 8336aa0eny (Ta%4ied &1 a3adaataall;, 4°adiae) oaéle ca
Taiia*+2 easoieeia® ifeeie, 1Mos — aal- 3a66iie casinoaily aaeyael. Casiioaily aa-
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CHANGES IN PARK PLANTATIONS IN
A SHORT PERIOD OF TIME (ON THE EXAMPLE
OF KRASNOKUTSKY PARK (KHARKIV REGION))

Objective— to determine specify changes in taxonomical
composition, plantations and landscapes of Krasnokutsk
park (Kharkiv Region) in the last 20 years.

Material and methods.Researches were conducted in
1997 (Yu.O. Klymenko) and in 2016 (A.V. Hryhorenko,
Yu.O. Klymenko) Species and cultivar compositionseve
specified by en-rout inspections. Park territory kdbeen di-
vided into allotments by dominating species, alloent areas
have been calculated. Garden and park landscapeshzeen

determined according to the classification by LRubtsov.

28

Results.It has been determined that in the last 20 years
taxonomical composition of the park dwindled. Dueot
an attack of European spruce bark beetle the matprof
Picea abieplants that were already weakened by droughts
withered. Fraxinus excelsiodominated areas expanded,
same happened with areas where no species pretlaike
similar to degenerate oakery), in landscapes aresmrr
rangement favored wooded garden park type.

ConclusionsNegative taxonomical composition, plan-
tations and landscapes changes are observed in Krasnokut-
sky park. Plant elimination of certain introduced species
takes years while certain other introduced species can get
small in numbers or eliminated altogether. Besides ex-
tremely low temperature in winter, droughts and pests
should be considered the most common causes of sudden
plant deaths. Taxonomical composition and landscape ap-
pearance revival of an old park is impossible without con-
ducting sanitary and landscape tree cuttings, which are
currently forbidden.

Key words:old park, taxonomical composition, planta-
tions, landscapes, changes.
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1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 Z
Years
beni. 1.Ci%eé nadaaitnziy-ii¢, 0aiiadacdde 114308y (1960—2017 83.): 1 — RAdAAilNRAy+ia 04iiadaodda; 2 — é3-
i3y 08aia6 aéy Nadaaiunsny=ii;, 0aiidadaoode
Fig. 1. Changes of average annual temperature of air (1960—2QIl-A:an average annual temperatu2;— a line of trend
foran average annual temperature

Oaagesy 1IN&daAitNRAY-ia 04114020062 18308y 4iNE%ase0aaied iad%aca

(1a04181e143+ia f0aiosy 1. Ideedee, xaditasaniea 1ae.)
Table 1.Average monthly temperature of air of investiggtedods (the meteorological station in Pryluky, €hihiv Region)

Naaaaiunsfiy+ia 0aiiadaccda itasosay, °N

b3é 03 =} 2 =] =] ec% = = =}
2 N O o% o @ =) o% [i= o = o%
Z 0 i 8 % M z < =m L
1960 -5,4 -6,3 -3,4 6,8 14,8 19,7 21,5 17,7 11,2 8,4 2,6 2,3
1961 -5,1 -2,6 2,4 8,6 13,0 19,6 20,1 18,3 13,1 7,2 1,7 -4,7
1962 -2,7 -5,0 -1,5 9,7 15,3 17,1 18,1 18,4 12,9 8,0 3,7 -4,6
1963 -16,2 -5,8 -4,9 6,0 18,3 17,3 21,9 20,9 16,1 8,2 3,2 -8,9
1964 -8,2 -10,0 -5,5 7,3 13,2 21,8 20,2 16,6 13,7 8,2 0,8 -0,3
1965 -6,0 -8,4 -1,5 4.5 12,6 17,4 18,5 17,2 13,9 54 -2,6 -0,1
1966 -2,9 -2,9 2,7 111 16,2 16,4 20,5 19,6 12,0 10,3 1,6 -4,1
1967 -11,3 -8,7 -0,1 9,2 17,7 17,8 19,6 18,7 14,8 9,9 3,5 -5,8
1968 -11,0 -58 -0,9 9,9 15,2 19,7 17,7 19,3 13,9 6,0 0,5 -3,2
1969 -9,7 -7,9 -4,3 6,9 14,2 17,1 18,8 18,2 12,3 5,8 4.7 -7,5
Néaéaiy -7,9 -6,3 -1,7 8,0 15,1 18,4 19,7 18,5 13,4 7,7 2,0 -3,7
2008 -4,0 -0,7 4,5 10,9 13,9 18,1 20,3 20,6 12,9 9,8 2,9 -1,2
2009 -4,8 -2,2 1,9 9,4 15,0 20,7 20,8 17,9 15,8 8,5 4.4 -4,0
2010 9,4 -3,6 -0,8 9,8 17,6 22,1 24,4 23,8 14,3 5,6 7,4 -4,2
2011 -4,8 -7,6 -0,3 9,1 16,4 20,4 21,8 18,8 13,9 6,3 1,6 1,2
2012 -45 -10,8 0,3 11,9 18,2 19,6 22,7 19,5 15,2 9,6 3,9 -4,9
2013 -4,7 -0,8 -2,1 9,7 19,3 21,6 20,0 19,2 12,0 8,3 59 1,4
2014 -5,9 -0,8 5,8 9,6 17,7 18,0 21,8 20,7 14,3 5,7 1,6 -2,8
2015 -2,0 -2,1 4,0 8,9 16,1 19,1 20,6 20,5 17,7 5,6 3,7 0,7
2016 -7,6 1,1 3,6 12,0 14,8 15,9 — 22,9 13,7 4,2 0,4 -2,8
2017 -6,3 -3,7 5,2 9,9 14,4 19,1 19,8 21,5 16,1 7,6 2,7 1,8
Nééééiy -5,4 -3,1 2,2 10,1 16,3 19,5 21,4 20,5 14,6 7,1 35 -1,5
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aey Nasaaiunsny=ii¢, 0aiiddaoode

Fig. 2. Changes of average monthly temperature of air in Mar@h— an average monthly temperaturg;,— a line of trend

foran average monthly temperature
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al 43&lig daiiuial 1i+aoéd 6a303iiy, ¢iédaia

a 6120 4aiaoiiadceos «Osifoyiddi» ia 2 ( Aescu-

lus hippocastanurh. 3 Syringa vulgarid..) — 15

(Catalpa bignonioidesaCorylus avellana..) ai3a

(0aaé. 2). O 50 % aeasa idenéldaiiy i+aoéo

0430311y noaitaeér 6—10 aica.

O 0448, 2 1Aa3AAIT 813036108 Aa8%A63%¢, 430
+2086 623037y, BicdadIaa ¢a Aoaiaadoip
6131681p [1] ® 11ae6%eTaaiip [4]. C 63a56-
aafiyi o7&, Ut 180% 66i8-
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4,06 —

cia+aiiy CV 54,16 %

(48y Ligustrum vulgare A 63€116 4éy AGEoi-

Oaasesy 2Nas34iUT83+i3 4a0e 11+a086 642031y 448

QAN

&aied difeei a 6i1aad 43iadiiades «Odinoyiasi» 1Al Oéda ie

€06 6a303iiy a
ioyané 6a3odiiy
(0aaé. 2). N&daa aifiesasedied a
cadasoapoiAcer saccharinum, Cornus mas ne-
gundo, A. platanoidesdaoa ii+a0éo 6a3odiiy 6
ied fieenil aaape (NV — 37,2 %). Oaé, 6 Corylus
avellana iaédailga aaoa iM+adéd 6a30diiy —
10.04.2013 3. iacidigeé €146%6%°i0 aadp-
aaiiy 1m+aoéo 6a3%03iiy (18,8 %) — 6 Syringa
vulgaris faédaited casaoaiiy — 04.05.2016 8.,

Table 2.Average annual dates of beginning of floweringpofly plants in conditions of dendropdrkstjnetof the NAS of Ukraine

1960—1969 88. 2008—2017 9.
~ . Asapeeaiiy
Aea _Naoaaly | Nadaay cv cv | fodieo ii-aoss
8308 1:3086 | 8308 11+2080 % [ | oay.aisa

06a303iiy 06a303iiy
Corylus avelland. 07.04 23.03+13 15,34 39,17 67,89 15
Acer saccharinurh. 13.04 08.04 + 6 7,36 27,12 19,41 5
Cornus mas. 16.04 11.04 + 6 7,30 27,01 17,41 5
Forsythia giraldiand.ingelsh 24.04 10.04 £ 6 7,55 27,48 18,37 14
Acer negundab. 24.04 14.04 + 6 6,80 26,07 47,85 10
Acer platanoidek. 28.04 19.04+6 6,70 25,89 34,55 9
Buxus sempervirems 05.05 27.04+4 5,41 23,26 19,9 8
Sambucus racemosa 05.05 28.04 + 4 5,04 22,45 18,32 7
Chaenomeles maul@ilast.) 07.05 28.04+4 5,04 22,45 18,25 9
C.K. Schneid.
Cercis canadensis 10.05 05.05+4 4,32 20,77 12,26 5
Aesculus hippocastanum 10.05 08.05+ 3 3,78 19,45 47,90 2
Syringa vulgas L. 11.05 09.05+3 3,53 18,79 37,95 2
Lonicera tatarical. 19.05 10.05+ 3 3,81 19,51 40,08 9
Acer tataricuni. 24.05 19.05+4 4,26 20,65 22,21 5
Padus serotingEhrh.) Agardh. 27.05 19.05+4 4,15 20,37 21,72 8
Robinia pseudoacacia 30.05 2205+ 4 4,60 21,45 21,40 8
Rosa rugosahunb. 31.05 23.05+3 4,03 20,07 17,72 8
Ptelea trifoliatal.. 07.06 01.06 + 4 4,48 21,17 14,05 6
Amorpha fruticosa. 10.06 01.06 + 4 4,57 21,38 14,28 9
Ligustrum vulgaré.. 18.06 08.06 + 3 4,06 20,15 54,16 10
Rhus typhyna.. 22.06 17.06 + 4 4,85 22,02 29,29 5
Tilia cordataMill. 24.06 11.06 + 4 4,25 20,61 37,26 13
Spiraea japonica.. 28.06 16.06 £ 5 5,22 22,85 33,46 12
Catalpa bignonioidea/alt. 03.07 18.06 + 4 4,70 21,68 26,28 15

Ideizoéa
Note:

ISSN 1605-6574. 2i081a6€063%y oiriéeéi, 2018, 1 3

— fiadaaiiieaaadane+ia a%a6eeaiiy; NV — é146%3°i0 4ad3paaiiy.
— standard deviation; NV — a coefficient of varying.
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Table 3.A sum of effective temperatures is depending of the method of her calculation

Noaoefnioe+i ileacieée
Naoaa- M | |
A iy aaoa

Ccv

Am g Aasraioe 8icdas6ies noie 464804aied 08iiadao6d
06a30%iiy

T [ 2 | s [ 1] 2] ] 1] 2] s

Acer saccharinurh. 07.04 940+9,1 340+13 46,0+1,6 28,71 4,26 4,97 30,46 12,62 10,90
Cornus mas. 11.04 1440+3,5 53,0+x1,7 650+13 11,03 544 4,12 7,67 10,26 6,38
Acer negunda. 15.04 172,0+3,2 680+13 81,0+0,8 10,13 3,99 243 588 5,83 3,00
Acer platanoidek. 19.04 2220+34 96,0+22 110,0+1,3 10,74 7,01 4,04 483 7,29 3,67
Buxus sempervireths 27.04 322,0+4,9 1570+£3,1 171,0+1,8 1532 991 558 4,75 6,30 3,26
Chaenomeles maulei 28.04 329,0+5,7 162,028 1740+2,0 17,86 8,77 6,17 543 542 354
(Mast)C.K. Schneid.

Sambucus racemosa 28.04 330,0+6,2 161,0+ 3,7 1740+25 19,60 11,57 7,88 5,93 7,21 454

Cercis canadensis 05.05 435,0+6,9 229,0+3,4 241,0+2,1 21,71 10,75 6,50 4,99 4,71 2,70
Aesculus hippocastanum  08.05 472,0+9,4 253,0+2,8 266,0+2,2 29,71 8,83 6,97 6,29 3,49 2,62
Ligustrum vulgaré. 08.05 1009,0+ 15,9 631,0+4,4 645,0+2,9 50,22 13,77 9,15 498 2,18 1,42
Syringa vulgaris.. 09.05 491,0+8,1 266,0+ 3,5 279,0+£2,5 2551 11,20 7,92 5,19 421 2,84
Lonicera tatarical. 10.05 4950+ 8,0 268,0+3,4 281,0+2,5 2540 10,88 8,14 5,13 4,06 2,90
Padus serotinéEhrh.) 19.05 649,0+ 7,7 3740+5,0 389,0+3,9 24,41 1564 12,25 3,76 4,18 3,15
Agardh.

Robinia pseudoacacia 22.05 692,0+ 158 403,0+6,1 4150+5,0 49,99 19,14 15,71 7,22 4,75 3,79
Rosa rugosahunb. 23.05 722,0+10,3 426,0+ 4,7 440,0+3,5 32,46 14,86 11,00 4,50 3,49 2,50
Ptelea trifoliatal. 31.05 883,0+9,0 536,0+4,9 551,0+3,7 28,44 1558 11,68 3,22 291 2,12
Amorpha fruticosé. 01.06 875,0+ 10,3 539,0+ 3,8 552,0+£3,0 3250 11,96 9,42 3,71 222 1,71
Tilia cordataMill. 11.06 1067,0+11,0 688,0+4,2 695,0+ 3,3 34,92 13,34 10,54 3,27 194 1,52
Spiraea japonicd. 16.06 1162,0+ 14,0 754,0+6,7 768,0+6,3 41,96 20,24 18,89 3,61 2,68 2,46
Rhus typhynd.. 17.06 1187,0+8,6 768,0+4,7 781,0+35 25,66 14,17 10,49 2,16 1,84 1,34

Catalpa bignonioidesit. 18.06 1205,0+11,6 788,0+5,2 802,0+ 3,7 34,85 15,62 11,02 2,89 1,98 1,37

Taeisoeéa | — casdaic cia+aiiy 4a0e M+a08o6 6a30siiy; — f&daaiiteaaadace+ia a3a6es8aiiy; NV — &146s-
63010 aas3paaiiy; 1 — +5 °N 3 aéud; 2 — aeua +5 °N 13i6f 5; 3 — iéaaia iacdiaoe+ia 66ie63y.

Notes: M—a average value of date of the beginning of flowering:-standard deviation; N\\—a coefficient of varying;
1—+5 °N and higher; 2—higher 5 °N -5; 3—a smooth mathematical function.
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Caeaeseidfiou fnosiesa ii+ao

AN

408€024ied 0411802008 4 1854813 131iy63 04 (0 | CA'YCeO i cacia+aigie iléacieéaie. A3gu-
fifeo+aiiyie 3 aaocaié i+acéd 06asosiiy 26 adée+eid 1a6%0%i0a 61646y03;, 1addaeace
(0adé. 4). Dicdadoiée idtadée aey 08U10 aeasa: | ide dicdadoied nodie adaéoeaied 0aiiadanod
3 fiodTén 6a303iiy 6 8a30i3 ( Acer saccharinulp | ca afiMi&Tp fidaiaadoii;, o1di6ee (> +5 °N
08aai® (Aesculus hippocastanyirh +adais (Tilia —5) 0a igaaile, 1adaiaoe+iis, 66ied3:. Aey Acer
cordatg. Aiagsc 1440aeaied dAcoEl0a0%a aéyaeal saccharinuma 4200 i1+a086 64303y a3eusip
fayaidiol osiilal Taasiail 18Tieoséial i30Tp aiéédaa odieiaeé oddeeel 4adaciy.

N A xQ30 AA N N QAr o~

Oaaeesy 4Aieea 04iiadanode 1asody 1608ied i3fiy6sa ia iodiee casacoaiiy 44084ied oifiee
Table 4.Influence of air temperature of some monthes on terms of the beginning of flowering of woody plants

Nilfi24 8i¢dad6iéd fivie 46460eaied 0aiiadaosd

Ay 1 2 3 4

I (o] - [ m o] « [me] « [ m [¢

T

Acer saccharinum L.

A8dacaii -0,861 0,082 10 -0,880 0,071 12 -0,856 0,085 10 -0,858 0,084 10
Epoeé -0,356 0,276 1,3* -0,560 0,217 2,6* -0,336 0,281 1,2* -0,584 0,209 2,8*
Epoeé + 4384caii -0,873 0,075 12 -0,896 0,062 15 -0,861 0,082 11 -0,864 0,080 11
N3+&ii + epoeé + -0,869 0,077 11 -0,889 0,066 13 -0,857 0,084 10 -0,851 0,087 10
+ 4464cail

Aesculus hippocastanum L.
Ea304il -0,890 0,066 13 -0,883 0,070 13 -0,811 0,108 7 -0,869 0,077 11
A88acail -0,345 0,279 1,2+ -0,327 0,283 1,2 -0,293 0,289 1,0+ -0,308 0,287 1,1*
Ea304il + a3064gaii -0,923 0,047 20 -0,898 0,061 15 -0,746 0,140 -0,684 0,168 4
Ea304il + 4364gaiu + —0,919 0,049 19 -0,892 0,065 14 -0,730 0,148 -0,655 0,181 3,6
+ époeé
Eas0dii + 43064cail + —0,919 0,049 19 -0,888 0,067 13 -0,728 0,149 5 -0,655 0,181 3,6
+ 8poéé + id+ail

Tilia cordata Mill.

Odaaaii -0,879 0,072 12 -0,877 0,073 12 -0,876 0,074 12 -0,874 0,075 12
Ea304il -0,293 0,289 1,00 -0,242 0,298 0,8 -0,163 0,308 0,5* -0,164 0,308 0,5*
4adacaiu -0,178 0,306 0,6 -0,089 0,314 0,3* 0,103 0,313 0,3* 0,158 0,309 0,5*
05344Il + ea%oail -0,913 0,053 17 -0,911 0,054 17 -0,851 0,087 10 -0,896 0,062 14
Odaaaiu + éasdii+ -0,960 0,025 39 -0,960 0,025 39 -0,825 0,101 8 -0,782 0,123 6
+ 4adacail
Odaaaiu + éasodin + -0,958 0,026 37 -0,957 0,027 36 -0,779 0,124 6 -0,684 0,168 4
+ 438acail + epoeé
Odaaail + easodii + -0,959 0,026 38 -0,957 0,026 35 -0,786 0,121 7 0,684 0,68 4
+ 4304cail + epoeé +
+ A3+ail
igeisoeéa: r — éia36®io éi0aeyo3,; m K — iiiiaia ioeaéa &1a6%0%°ioa &i6deyos; t  — iléacieé aifoiass-

fifio® 8146%0%i0a €1086y63%;; 1 — aeud +5 °N —5; 2 — eaaia jaddiaoe+ia 60ie6%y; 3 — +5 °N 2 aéud; 4 — fidia
&1aa0ied 0aiiadands; *— &1ads6%°io 616aey63, 1aainolassies.

Note: r — a coefficient of correlation; m— a basic error of coefficient of correlation; +- an index of authenticity of
coefficient of correlation; 1 — higher +5 ° N —5; 2 — a smooth mathematical function; 3 — +5 °N and higher; 4 — a sum
of positive temperatures’ — the coefficient of correlationis unreliable.
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V.A. Medvedey, O.O. lljenko

The State Dendrological Parkrostjanets
National Academy of Sciences of Ukraine,
Ukraine, Chernigov Region, Ichnjansky District,
village Trostjanets

DEPENDENCE OF PHENODATE

OF THE BEGINNING OF FLOWERING

OF TREE PLANTS FROM CHANGES OF CLIMATIC
CONDITIONS OF CHERNIHIV REGION

Objective— to reveal the direction of the shift in the timing
of the beginning of flowering of tree species in the con
ditions of the dendropark under the influence of change
in climatic conditions in the period 2008—2017 vs 1960—
1969 as well as to conduct a comparative analysis of diffe
ent methods of selecting of temperature indexes durin
recalculating of positive temperatures into effective one
and to determine the effect of individual winter-spring
months on the phenodata of the onset of the flowering o
the species.

Material and methodsThe subject of the researches —

of flowering: with the beginning of flowering in March —
April, May and June. To characterize the thermal regime
of the periods studied were used the air temperature pa-
rameters of Prilukskoy meteorological station. Data pro-
cessing was carried out using the computer program “Ex-
cel”. Observation of the phenological phases of develop-
ment of woody plants in the period 2008—2017 were
conducted as per method of L.S. Plotnikova (1972). The
statistical data processing of these phenological observa-
tions was carried out according to the method of G.¥ai-
tsev (1981) in the modification of V.1. Ivlev (2014).
Results.The conducted researches established that over
the past 10 years in Chernigov region the annual air tem-
perature has changed towards warming: the average annual
air temperature increased by 1.8 °C, in winter — by 2.7 °C,
in spring — by 2.4 °C, in summer — by 1, 6 °C, in-a
tumn — by 0.7 °C. The greatest warming was observed in
March — by 3.9 °C. The increasing in air temperature
leads to the movement of the beginning of flowering in the
direction of acceleration, which in the dendropark condi-
tions varies within 2—15 days. The optimal option for re-
calculation of positive temperatures into effective ones is
the formation of the sum of effective temperatures by a
smooth mathematical function. A close inverse correlation
was found between the sums of the effective temperatures
5 in some months and their combinations and the pheno-
L data of the beginning of the flowering of tree species.
r-  Conclusions.An analysis of the results shows that the
g formation of the sum of the effective temperatures neces-
5 sary for the blooming of the species occurs from the begin-
ning of the year. The greatest influence is manifested in the
f month preceding the month of flowering of the species.

Key words:climate change, tree plants, the beginning
of flowering, the shift of the phenodata of the bieging

three groups of species of woody plants that differ in term
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Defi. 1.i81810ée 0a padienis niaeie Rhododendron

albrechtibicaidoaiiy fidadeei*d eefoésa

Fig. 1. Seedlings and juveniles &hododendron albrechtiDeployment of true leaves

O f3yi63a R. canadense, R. luteum, R. molld
R. mollesubsp.japonicum, R. vaseya 4—5-¢é 3%

dicaecés Miiinoddcaace 1adadla ai iefaial
daiddaoeaiiar foaié, 6 R. albrechtii —a 7—8-é
d%é. Asacia+ail maeied 6a20siy. O R. cana-
dense, R. luteum, R. molle, R. malldspjaponicum,
R. vaseybidivaaginy se€0o°caacia iansiiy.
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befi. 2.i8iaioee oa paaiseui iniaeie

Rhododendron mollsubsp.japonicum.Bicaidoaiiy fiidadeei’d eenoésa,

caddaayisity asieioeey oa a3aiedaiiy ridi'yaieaé (1adassa ridyiosa af 2iiaoodiiar a3e1anal noaid) ¢ rdyiosa
Fig. 2. Seedlings and juveniles &hododendron mollsubsp.japonicum.Deployment of true leaveslignification of the
hypocotyl and dying off of cotyledons (seedling transition to the immature age) in seedlings
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Rhododendron vaseybicaidoaiiy

6242ei30 eenoésa 3 ii+aoié ¢adda-

Fig. 3. Seedlings and juveniles Bhododendron vasefdeployment of true leaves and the beginningighification of the hypocotyl
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6% — 20
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AAAAA

6 0a a
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Al Eiseoesadiér, I.E. Tiieea, Al TRoaitpé
jaoetiasuine atoaie-anéeeé faa
eiaie I.1. Adewéi 1Al Oédaein

Oeédaeia, a Eeda
TioNpOIAAIAC EAOIACAEAIDO
(EENOIAAIUO) AEAIA DIAA
RHODODENDRONL. EX SITU

O&sl — ennedalaaot TiTadiiinoe oidiesiaaiey
iid01e1ae+anéeed nodoeoosd e iddaieciia aaaioadee
é iadi 6nétaeyi ia ia+aéuiad yoarad 1ioiiiooi-
daiaca 6 éenoiiaails aeaia dlaa Rhododendroh., ei-
081406€814aii00 & [aceliaguineé aivaie+anéeé faa
gidie 1.1, Adewél IAl O8daein; a0yaéou ésdeoe-
+aféed 1a0elal e éeieoedopued 6aéoisl ia dacito
yoaiad dacaeoey ed nayicada a onelaeyd iadae+iié
€06£100600.

1a0doeae ¢ i1aofan. Taudéo effiedaraaiey — éio-
dladoediaaiiia éenoiiaaila aean diaa Rhododen-
dron(R. albrechtiiMaxim., R. canadensé..) Torr., R. lu-
teumSweet,R. molle (Blume) G. Don., R. schlippenbachii

Maxim., R. vaseyA. Gray., R. viscosun(L.) Toor.). Efi-

fiedataaiey i81aaaait & 2005—2017 34 a 6iéiaeyo ca-

8600147 a86ioa & ia 6+afioéad f0adéa éaiagadoiial

fiodie0aélnoaa iaoeliaciial aioaie+-aneial faaa eia-

ie LI Avegél Al Oédaein i 1audideiyodi

1doiaeeal. Enilelciaase daéndiaasee bR Eiia-

daotae+ (1981), A.O. Cadoaaier (2006), E.I. Elégaa-

aié (2009), 1.N. Aéaénaiadiaié (1986), E.A. Adaasi

(2006) ¢ ao.
Dacoetoaoise naiaf

il daciiieediee a dneiae-
aiee Tioelaguitnd onetaeé
& oaieesa (ididifoée, pad-

o

yo ex situ (ide 14afia
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daifaio i ndaaiaiep i idediaidie oneiaeyie 6aa-
& 7a0aN0 Teialitadiep ( R. canadense, R.
teum, R. molle, R. mollkubspjaponicum, R. vaseyi
ata0. Teo+aii0a &afitd naeadodsuncascpo 1
anoanoaaiili (Aac ailiaeuilc & édeoe+anéed yaea-
i 0a-aiéé ia+aelitd yoaiia fiofiidsiaaiaca 6
40 enneaaiaaiino aeaia siaiadiasiina. Aey nayi-
a 61a1aaiasiiia atdaueaaied a onelaeys cagdeoial
0

QAL A

Qo

u-

61aeil eéall ia 146400 yoaiad dacaeoey

paaieelita, énaoosita (3—10-iany=+-

ftae). 19e 1aaniad+aiee Toeiaglind onetage

5 eieelita e 1etata aaiddaceaita

& fidiaedii 1a0ainyo oneiaey 10&8001al a486ioa

243410e30pOMNY, 4234y afidleeed Aaidia. Yol

cAado Td8adiinteee aey oidiediaaiey Meioai-

1 Taai B0NM0AAITNG 1Mideyoeé e Todida
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@ O
(@)
o

=
Qo

T
ox
an

61aa: éiodiacéoey, aead oiaa Rhododen-
efigonnoaaiiay imoeyoey.

M.l. Shumyk, O.V. Kliuienko,
O.M. Korkulenko, N.I. Popil, V.M. Ostapyuk

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

ONTOMORPHOGENESIS OF SUMMERGREEN
(DECIDUOUS) SPECIES OF THE GENUS
RHODODENDRONL. EX SITU

Objective— to study the peculiarities of formation of mor-
phological structures and mechanisms of adaptation t
new conditions at the initial stages of ontomorphogenesi
of deciduous species of the gen&hododendrorintro-

duced in the M.M. Gryshko National Botanical Garden at

ISSN 1605-6574. 2i081a6€063%y oiriéeéi, 2018, 1 3

the NAS of Ukraine; to identify critical periods and limit-
ing factors at different stages of development of their seed-
lings under the conditions of primary culture.

Material and methodsThe object of the study is the in-
troduced deciduous species of the genBbododendron
(R. albrechtiiMaxim., R. canadenséL.) Torr., R. luteum
Sweet,R. molle(Blume) G. Don., R. schlippenbachiVa-
xim., R. vaseyA. Gray., R. viscosur{L.) Toor.). The study
was carried out in 2005—2017 in greenhouse conditions
and in areas of department of landscape construction of
M.M. Gryshko National Botanical Garden of the NAS
of Ukraine according to commonly accepted methods.
We used recommendations R.Ya. Kondratovych (1981),
A.U. Zarubenko (2006), 2.1. Koksheyeva (2009), M.S.Ale-
xandrova (1986), L.V. Vegera (2006) and others.

Results. At seed reproduction of studied deciduous spe-
cies of rhododendrons undegx situconditions (while pro-
viding optimal lighting conditions and humidity in the
greenhouse (seedlings, juvenile and immature (1 year old)
individuals) and the open-ground (immature, virginile
and young generative individuals)) at the initial stages of
ontomorphogenesis, no critical periods were found. Seeds
of investigated species have a high germination<{986 %).
The seedlings were characterized by the rapid forioat
of vegetative organs and by accelerated formatidnttoe
generative sphere. Which contributed to the earlieom-
pared to natural conditions, flowering and the firdruit-
ing. (R. canadense, R. luteum, R. molle, R. msllbsp ja-
ponicum, R. vaseyi

Conclusions.The obtained data testify to the natural
(without any abnormal and critical phenomena) progss
of the initial stages of ontomorphogenesis in alvestigated
species of rhododendrons. Growing conditions in gme
houses of the rhododendrons seedlings are requibaty at
the early stages of development (seedlings, juveraind
partially immature individuals (3—210-month)). Immatire,
virginile and young generative individuals under timal
conditions, quite satisfactorily tolerate open-grawd con-
ditions, successfully adapt and produce germinalsieeds.
That creates the prerequisites for the formation wiable
artificial population and for the further selectiorof resist-
ant to urban environments ecotypes.

Key words:introduction, species of the genuRhododen-
dron, ontomorphogenesis, artificial population.
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iitaa fefiodia, 11667615+ iilaseainos.
1402 — aea+eoe 1180161a3+i6 4041a0 &&a-
idioadiial iadiia oifieei 0016 4éa%a dia6  Coe-
I

0aC. cristataLindl.).

AN NNAZN A~ AN

4e6e peyo i08iadoaaily 3 aifnesased
itle oa iaalita ca afilitalp AOAdATIEST-

fiélia STEMI 2000-C (Carl Zeiss, [®18++&ia).
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Dacoeuoace oa 1aaiaisaiiy
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Tadiia oa 1aaiital, nenoaie adyées aeasa aiaé Coelogyne Lindl. ...

b

ped. 1.N64ia acaiae 4€aiaioadsiial iadlia  Coelogyne
ovalis a — a0¢ié; b — i%aeadcey; c — adoiliéa; d — inaa-
ala6etaa; e — eenoié; f— éasoéa

Fig. 1. Scheme of elementary shoot structure Gbelogyne
ovalis: a — node; b — internode; ¢ — bud; d — pseudobulb;
e— leaf; f — flower

0,4—0,7 fil caagedeee. afooii® 4—5 a6¢E%a
i&f6ol iegia® 1P6a1a® eefioge, Bicide yees
MAOGOITAT GaS&UPOPOURY 4% 1,2 &1 3,1 fil Gaa-

ailaceée 0a &% 0,6 &1 1,3 fil caagedpee. Aaa

i3aeadcel fivaitaeou 0,3—0,7 fil. [a 63¢ a3eyios

dicoagiaai® 3—4 iacogi® adoiuée, dicid oa
11300 yéed ¢aseligbpolny a aédiiaoaguiiio
jaioyiéo (&4%a 3,8 ai 6,1 ii cahdepée oa &%
1,4 & 3,5 il cadwedeée). Adoiuée neeasa-
poufy ¢ 4 aal 5 éefoéiaed idoéiidassa oa ais-
gaeuii;, 1aaenoaie.

1 Addoaoeaia +~anoeia iadiia néea-

AAAAAAAAAAA
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peén. 2.Nsaia a6aiaé é&iio Coelogyne ovalis
Fig. 2. Scheme of clonal structure a€oelogyne ovalis

Nooasooy dicacaacouny eegd i*fiey mnaial
61816aaify indaataceiae oa &enoésa, oiaot
[7], 1-2-88%06184 (3ia® — 3-64°06143),
cadalaseée af 12,0 i, Neéaaacouny ¢ 8 iaoaia-
8%, 1a4fa adaeod., dici®d yeed caseigdouny a

.0 o N ea>¢ ey

aia N 0aias3a éioioes (a%a 0,2 ai
3,1 fii), fafodiieé 1aoaidd faéaiageé (a3
3,3 &f 8,4 fil), aéud dicoagiaaieé — aaui
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TNaaaia6enaa; e — eenoie; f — éasoéa

Fig. 3. Scheme of elementary shoot structure @belogyne
speciosaa — node;b — internode;c — bud;d — pseudo-

bulb; e — leaf;f — flower
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DPeéf. 4.N648ia a64iae &é1i6  Coelogyne speciosa
Fig. 4. Scheme of clonal structure ocfoelogyne speciosa
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e
f
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b
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b
b Cc a Cc
peén. 5.N641a 46414 46a1&i0adital 1aalia  Coelogyne

cristata & — a0¢ié; b — Baeadcéy; c — aoosiuéa; d —
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Fig. 6. Scheme of clonal structure d€oelogyne cristata
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Recommended by A.l. Zhyla | OF ELEMENTARY SHOOT AND SHOOT SYSTEM
Received 22.03.2018 | OF SOME SPECIES OF THE GENERA COELOGYNE

o LINDL. ( ORCHIDACEAEJUSS.)

A.A. Aédaiél

jacefiasuiné aioaie+aneeé fnaa

giaie I.i. Avegel 1Al Oedaein,

Oedaeia, 4 Eeda

Objective— to investigate morphological peculiarities of el-
ementary shoot of three species of the gen&@aelogyne
Lindl. (C. ovalisLindl., C. specioséBlume) Lindl., C. cris-

tata Lindl.).

INTAAIINOE NOBIAIER YEAIAIOADIIA] Material and methodsThe raw material derived from
TAAAA E TTAAATAIE NENOAIU living plant collection of M.M. Gryshko National Botani-
IAEIOIDUO AEAIA DIAA COELOGYNELINDL. cal Garden of the NAS of Ukraine. The study of vegetative
(ORCHIDACEAEJUSS.) and reproductive organs was performed by dissection and
O&BU— ego 80U 1156161a8+AMETA fOBTAIRA yEaIAi- study of buds and shoots using “STEMI 2000-C". To
0A0ITAT 11434a BafoAieé 0BA5 aeaia 8iaa Coelogyne characterize vegetative and generative organs used atlas on
Lindl. (C. ovalisLindl., C. speciostBlume) Lindl. 2 C. cris- | descriptive morphology of higher plants.
tata Lindl.). Results.Rhizome part of shoot consist from 63 spe-

1a043ea8 & 180140, ERGIAINE 12080848 ie6-4f ciosg to 13 (C. ovalig meromes, on which are formed
&¢ 616638688 eA00 danoaieé faveliasuiial aioa- from 2 (C. cristatd to 4 (C. ovali$ axillary buds; ortho-
ia-Afe1aT Raaa eidie i Adegétr IAI Oasasi. tropic vegetative part consist of 2—4 meromes. Generative
Ec6-aied A33A0208AI06 & SAIBIA0808AIN6 Td3aiTA part of C. ovalisdevelops only after complete formation of
isialacee 16041 idAiasesiaaiey e effeaataaiey the pseudobulb and leaves and from the upper bud devel-
i1-48 & M1A&&14 A Miup ﬁoéé"ﬁ‘éé?ﬁ Tia «<STEMI ops a shoots of the next branching order. From the upper

2000-C» (Carl Zeiss, Addiaiey). Aéy 6

&
A8360358H0SBREA- bud of C. speciosdevelops a shoot with synanthous type of
0a0€4i00 & A3iadaceails 16aaiT en]TéUgléaéé aoéani

inflorescence. From the upper bud @. cristatadevelops a

T TIeAA03ANE 1156161588 A0Res SaR0AiRe. shoot, which completely forms only a generative part, and

DAacoeloaotEisidaéuiay +anol Madaa fifoieo éc from below bud develops a shoot of renovation.
6 (C. specioga— 13 C. ovali$ 1202145 é i 6161506 Conclusions.The obtained results |r_1d|cate that plants
dafiiieieedit 2 ( C. cristatd — 4 €. ovali$ 1ac6witd of the genui:oelogyndagve the vegetatlvely-generatl_ve el-
ii~8e, 1300dfiiay — e¢ 2—4 18041431 é ®& C.ovalis ementary shoot_C. ovallsplar_wts have h_ysteranthous |r_1f|0-
A4j35a0eaiay ~anou 6a<;éééaébﬁy iified oidiediaaiey rescence and di-monochazial branchlng typ€,. speciosa
ifaadieealy & sefouda, a ifada 1ainasdiey — e plants_ — synanthous devglopmental m_florescence type
4805146 it+ee. O C. speciosac Aad5iaé ii+6e dacae- and di-monochazial brgnchlng typeC. crlstataplan_ts —
4330y 11434 A AGTAidIO) O&if fifs éébéy.() C. cristata heterarjthous type of inflorescence and mono-dlcha5|al
&c 4405646 i+ée 1a T'aagoaony 14838 6 éoldiar 618- branching type_ of shoot. BPlants of all species under study
163680y Of6UST Aaiadaceaiay +anol, a éc Safiel- observed the simultaneous development of two shoots.
24iilé ieaed 1T+ée — 11ada Taitagaiey.

Aoatal. bafoaiéy diaa Coelogyneéiébc‘) aadsaoa- Key wordstropical orchids,Orchidaceae, Coelogyrshoots,
0eail-a4i40a0eainé yedidioadiné iada ©  C. ovalis | shoot system, morphological characters.
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i
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AN P 9 ran

T&0eo alfiesaaediiy — fasaeicsadaieé ieelé B. pendula ¢ alfilie jafnadsedill ¢ d%iei 836183f-

074N, & eee00°caA0RA0l — ca ATiATD &14T i616Tu6AAITy & 8a410a018ie0 6i1aad. Acicapaaiiy casénipaace ¢

aeéioenoaiiyi iotdasaié AxioVision 4.8.2.0. (06-2010).

Pacoeiivace. Aeyasaii iddaoeaieé aicea ia +161as+eé 441401630 B. pendula 4i%fi%é idlien&Taes 2aidedifoa, ae-

0&Tied aac3a aaolosaiiiindos 3 61iialal a%aly caaddaiaiiy 6 i3ios. Ca aifodl;, a3; aeéea3a 1a0as0da3éied &nasiaosa

a2aiyit ¢ oifieeiaie 44ia0as®p Aidais+iial fiadd anoaitaeait cidigdiiy diaseeie Meysii;, i ia 6,6 % (30,3 04
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Table 1.Morphological parameters (um) of pollé@etula pendulaRoth in plantations of Kryvy? Rih city

1 3fivacaifoaiiy ikl’é\éé }'nin ITlax | i+m NV, %
1 Edeaidsciieeé Aoais+ieé naa 5} 25,9 35,9 30,3+0,18 5,8
(&liosiet) A 26,1 36,7 30,7 + 0,20 6,6
e ) 24,7 34,3 30,0+ 0,19 6,3
2 Néaad «liéyia éacié» A 250 355 304+ 017 57
e e A s ) 24,2 36,2 30,3+ 0,20 6,7
3 1age Addica AOI A 25,5 33,9 30,4+ 0,17 5,6
4 Ao, xAsEANA: P 23,5 33,5 29,4+ 0,19* 6,4
aoe. xaoeaniaa A 22,7 35,7 29,3 + 0,19* 6,3
5 ace. Aeaeosicaataniea b 23,4 36,0 29,4 £ 0,22 7.4
: A 23,7 34,6 29,4 + 0,21** 7,0
...... s A D 23,4 34,4 29,0 + 0,18* 6,2
6 idifil. lacacosa’a A 24,8 34,0 29,3+ 0,17 5.8

*%

7 IDAO «i3ais+ieé ACE» 2 55 ;’ gg g 223 ’(:)L f 8 ’225** g ’?
g 1RO «Adhaetalooas Eseace 1> 21,7 32,0 27,6 + 0,22 7.8
D3%» A 21,7 33,6 28,3 + 0,20%* 7.0

O AANAA

ideisoea P—ieysia a%iu; A — deaacisrasiies 8% 408. Aai © fivaoefioe+

Noiipadioa idé: * — p =99 %:** — p = 99,9 %.
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EEY: o S gacié» oa iades Adsica AOI, 6ad0eelfio
= | S4% €686 40€a fioaoerioe+il gia+oul idiglp if-
3 Lo~ JRaiyii ¢ oifeeiaié ¢ aaiadas®p EAN. O aa-
< 9%, R 834, V& caifioase a%ey aiva ¢ aenieel aaoi-
Sgfg| ! 1 1° OBaIAITBOI! 101N, AABAATY &36183A00 HAd-
cos oeéiial ieeed adea idigip ia 8,3 %, a ia
g o o aseyieas, dicoagiaaied &%y 140a8655%ies
2. So- g oN éfiasiasa (i*aiACE, Asi0), — ia 26,3 %
Te iT52aiyil ¢ efiodiediel ianaaseaiiyi
23 Nada ot N&iees 8agoeuoace iodeiai a 8iaio 1.A. 3a-
g SRR uaiel oa E.I. Oeeanals, (2012), yés aifiésaae6aa-
— éé aieda 3a0100aifTB0Ie6 Aaca ia 6Ad0eél-
_ 8o o @2 3ol Té&&laed ¢adai B. pendulad i. Aadiade
2l g 858 Pt o (ad3ake Teacied ia ideaidiaei®s a%kyiead
o8| o°% Aoaiiaéa 85,9 %, 6 &fiodieiiio iafaasedii® —
2 % % S o Ny ™ o 96.5 %)8]
= l2 < 34 P PN AE€0O°caa0RA0U T8&80B. pendulad Affidie
g g 5° afiadeediiyc i. Edeaeé D4 ia idchacucaasa
2| & & o 50 %: 1aéfiéiasiia — 49,1 % (6 difeei Aida-
g o ggg | 't tae o+iial fiaad), itiaguia — 14,3 % (6 difieei
58| o L= ¢ iafaaseaiiy a3y Ad0I%0) (48a. daaé. 3).
g 2 | 0o daded jdaefieeé 6%ail aee00°caadiial ieeéd
g | 88 ssece  ° fiOO°Al AieeAAC 1A dAidIa6e0eaid caaoi3fiol
g 8 i oifééi B. pendulad iafnaasediiyo Edeaidsee-
S| 3| tig | annnINGR | @y Olesd yees iadiucasce a eadoans.
5 % " ie0 oitaao, adéa noaoenoe+il ¢ia+oul lai-
£ & g n A Neo oo oip dlasecia ieeeiaes 0doaie aaiyil ¢
% 3 pSoF | 159550509 @86l ¢ 44044 3¢ a4iadas®p EAN. @agassiou
g e 518TR0AITY 0a afaseéia ieeéial; odoaée °©
g e ° 5 NS @ aazeéeadie 5adacoaBRMOEEAIC 168EG, TRE%EU-
S| | B | & | °°TUeorTen | e casddh-opon Eliedodiommisiieiol
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Table 3.Quality of pollen and length of polle

ubedBetula penduld&oth in plantations of Kryvyi Rih city

A s QAN NN rn Xanoea Xanhoea FAA  a wss ARAA
| 'snoag'.’.‘f’,a“y 6as0eE0NET Vo | iiotena iecas, cv, 9 | Alaeiaieeeidic v,
ineei 0886, % % % 0004ée, iéi %
1 Edeaiddcuiéeé aloais+- 91,4 + 0,66 2,2 49,1 + 0,60 2,7 459+ 1,51 327
i@é faa (efiosiet) '
2 Neaas «lieyia eacié» 91,2 + 0,68* 2,3 44,9 + 0,67* 3,2 421+ 1,16 27.3
3 Tade A&aigca A0l 91,1+ 0,68* 2,8 43,3+ 0,67* 3,2 41,8 + 1,34* 318
4 ade. xaoeaniaa 86,8 + 0,73** 2,5 32,7 £ 0,31** 1,7 39,1+ 1,19% 302
5  aoé. Asdeodicaaraniea 83,6 £ 0,57** 2,0 34,9 + 0,40** 2,2 39,0£0,80* 203
6 81l 180468604534 81,0 £ 0,78** 2,7 30,1 + 0,98** 5,6 37,2 + 0,95** 254
7 IPAO «i*air+igé ACE» 74,2 + 0,69* 2,5 27,0 £ 0,63** 3,8 352+ 0,87 948
8  TAO «Adnaéidlsooas 60,5 + 0,72** 2,9 14,3 + 0,20** 1,7 33,7 £ 0,76** 22,4

Edeaeé b3a»

Aai® © idaceRoe-iT cia+6uT a%aikiieie ca t-658046%1 Noupaaioa ide: * — p = 95 %; ** — p = 99,9 %.

Karst. 0aP. pungen§ glauca(Reg.) Beissn. [5, 16],
alfigsazedieie 4 686 sed dachiad 1. Eoeaeé
P3a 2¢ T'yoe aeala iaéidigd 6adoeéuiial
26806 a0€1 Aéyasail 6 P. abies(86,3 % (EAN)
04 46,5 % (AdI20)). Tia3aiyil ¢ élioaieai
(EAN) iagaseig® a34isiiiios ca 6400eéish-
Op 1€€é06 anoaiiaeaii 6 P. pungens$ glauca(a
2 dage), oia3 yé 6B. pendula— éega a 1,5 daco.
liasaiyii ¢ éliodiedl (EAN) aed0°caaoizhol
€886 a oinéei B. pendula,yé? ¢oifioaée a3ey
AdI30, a6éa idiglp a 3,4 daco, olad yé 6
'yoe 4easa oaiéiedé — a 1,1 (P. pallasiana)—
1,7 daco(P. abies).C iBaaéuaiiyi d3aiy 0aoii-
aaiiiaf azediiy é%6Ué3iou 0adaodiiiadii-

jadaios
anieéés iaéneiagdlil caélgeeéany 6  P. abieq6
10,3 daco), iaéidiga — 6 P. pallasiana(6 3,1
daco), a B. pendula —a 3,2 dacod. . pendulaada

é1a%yie dica
01died oifaa

B. pendulaiaé3ol
fia&o ifsed aooe i
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PENDULA ROTH A ONEIAERO EPEAIDIAUR

O8el — idTajacecesiadoil éa+anoal & aeciafniin

iAol 10eu60  Betula penduldRoth, a4 i1861iacde+a-

a 140aé-

e6dae+anéed éliaeiacta, 4066106 dacia aaoiodai-

=13

éed 0adaéoadenoeée ifa ageyieadi adaaini

fiia0a & 684ai046i1aaiié Ndaal & Edeaié bia

1a0468a¢e € 180140, Tauaeo effeaaiaaiey — nadeed-
fladaiiay itetoa B. pendulaég affitie fanaseadieé i
iai éie aif0l & éa+anoaaiitl aseyieai

daciti éiee+anoa
a 4 Eo6eaié Dia leédiisdiasaod
f

ayoiitéepoaiota

T06U60 afoiaeee 17 foaiaadoiié 1a0iaeéd, eco+ace
fi iiudp 1eésifiélia Carl Zeiss Primo Star (Addia-
iey). Oadoeeniifion 106160 Tivdadeyee éiaidi 1&-
01all, a eeécidfiiitaiiiou — A Miuup aa 1616a-
Ueaaiey a aaidaniaitd onetaeys. Eciadaiey io-
uanoaéyee i efilelciaaiéal 161adaiid AxioVision
4.8.2.0. (06-2010).

DAacoeli0aotAnyaEail iaaa0eaila aseyied ia idee-
figlé &aiaoi6eo B. pendulayiefifieé i8Titgeaiins
idaaiseyoeé, atseliinsd dagia adolodaifiiieoa e o6i-
fiatal 6a1aiy caadyciaiey a ai6iad. 16e fodi aaé-
fioaée afasinia iacasecdae+aneed énaefaoia i
fidaaidiep i danoaieyie adiadasey Aldaie+-anéial fa-
aa 6noafiagail 6idiugaied ageid ieysiié e ia
6,6 % (30,3 & 27,6 8i), yeaaoideasliial aéaidoda — ia
7,8 % (30,7 & 28,3 iéi) aéeil 10600aa1é 0864ée — &
1,4 8aca (45,9 & 33,7 i8i), &iée 6adoeéiié 1eiot —
41,5 daca (91,4 & 60,5 %), seeciafiiiiaiié i0euo0 —

4 3,4 daca (49,1 e 14,3 %), 6adee+aied ~anoiod ailiaceé
a3,28aca (3,5 ¢ 11,1 %). A idiugéaé nodiaie aeeypo ia
1060066 a06&TII0a dagh adolodaiiiidoa e 634ai0asii-
daifay nodaa &isiaa a 6aefl.

Aoata. 16aeféié 421401660 B. pendula+6afioagod-
ié

icadénoaep aoiindasiial aicasda, iyolié
acaoaee 6adoeeuiinoe e aeécidniiiiaiinoe iteu-

, & 0aéaed 6871aaiu 44 ailiaguiiioe ileefi efied-
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& 0diaiy cadsycidiey a 1610geaiiao aisiaad noai-
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Eép+8a04 féiaa:ianasesdiey Betula pendulgiiéioa, dac-
1480, ailiagee, 6ad80eEuiNol, aeecianiiiiaiiod, ite U-
b4aay 0d64éa, Edeaié Dia

Yu.M. Petrushkevich I.I. Korshykov?

1 Donetsk Botanical Garden, National Academy
of Sciences of UkraineUkraine, Kryvyi Rih

2 Kryvyi Rih Botanical Garden, National Academy
of Sciences of Ukraine, Ukraine, Kryvyi Rih

MORPHOLOGICAL AND PHYSIOLOGICAL
CHARACTERISTICS OF THE BETULA PENDULA
ROTH POLLEN IN KRYVYI RIH CITY CONDITIONS

Objective— to analyze the quality and viability of pollen
Betula pendulaRoth, its morphometric characteristics,
depending on the influence of emissions of metallurgical
combines, exhaust gases of vehicles and urban-technical
environment of Kryvyi Rih.

Material and methods.The object of the study was
freshly harveste®. pendulgpollen from eight plantations,
which are subject of different quantitative and glifative
effects of air pollutants in Kryvyi Rih. Microprepeations
were prepared according to the standard method, re-
viewed using the microscope Carl Zeiss Primo St&d(-
many). The fertility of the pollen was determinedybio-
dine method, and viability — by its germination ured
laboratory conditions. Measurements were made inidx
Vision 4.8.2.0. (06-2010).

Results. There was found out negative influence on
male gametophyteB. pendulaof industrial enterprises,
exhaust gases of cars and even background level of pollution
in the city. For the acute emission of metallurgical combines
compared with the plants of the arboretum of the botanical
garden a substantial decrease in the length of the polar axis
was made to 6.6 % (30.3 and 27.6 um), the equatorial
diameter to 7.8 % (30.7 and 28.3 pum), the length of the
pollen tube — in 1.4 times (45.9 and 33.7 pm) the amount
of fertile pollen — in 1.5 times (91.4 and 60.5 %), the
amount of viable pollen in 3.4 times (49.1 and 14.3 %),
increasing the share of anomalies up in 3.2 times (3.5 and
11.1 %). The pollutant emissions are less influenced by
exhaust gases of motor vehicles and in general the urban-
technical environment of the city.

Conclusion. The male gametophyte oB. pendulais
sensitive to the effects of atmospheric airpollutants,
therefore the fertility and viability parameters of the pollen
and the level of its abnormalities, can be used to reflect the
degree of exposure of the airpollutants and the level of
pollution in the industrial cities of the Steppe zone of
Ukraine as well.

Key wordsplantations of theBetula pendulapollen, size,
anomalies, fertility, viability, pollen tube, Kryvyi Rih.
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446aaP. pungensEngelm. f. argenteaBranner
i5eiaaac 21 %. A&UT iaigip &36UEMOp A4-
daa 18danoaaeai® aéaePinus pallasianad.Don 3

Picea abieqL.) Karst. fidoaiiaeou 2 %, 3iged
aea3%a — ia 186aaeuce 1 %. O iB3iiliéed neaddad
P. pungensaéize 0daiéyeouny iaé+ano3ega, 6+anol
¢¢é alanadeediiyd noaitaeou 58 %. Cia+ifiai-
@a 6 1%léed néaasad aasa®inus pallasiana
(18 %), Picea abieg14 %) 02P. pungens$ argentea
(6 %). O avee+ied iafaaaediiyd ¢oifnoac iaigd
aadaaPicea pungen@tl %). xafoéa Tiiaei Pi-
nus sylvestrifoaitaeou 25 % a3a 66 idaanoaa-
ieé3a olaeié, Pinus pallasianaaPicea pungens
f. argentea— 11 16 %. Daidacaioaoeairnou 3i-
20 4643 ia 1adaaeuse 1 %.

laéaed & 610 0eiad fanaseedil 1A04adaeapol
44084a 4% 0 21—30 81é%a (8en. 1). O 1adéiaed
fafiaaaediiyo fa +anoéd oaéed 4adaa ideiadal
47 %. Cia+ip é3euésfiop 4adaa idaanoaaear
a3éias aodie 11—20 oié3a (22 %) oa 31—40 oié3a
(19 %). O i%iiéed 1adéad aeyagaii 10 % iiei-
480 43044 43611 £ 10 &iesa. O 63¢ a3eiase 4601
fa ~anoés adda®icea pungerideiadal 80 %, ia

N~ Az

41—50 oié%a. N&oaa ied iadaaaseapol niaei
Picea pungeng0 %).

aeae — 5 %. O 1a06ad 2 % 43044 aifyace a%eo
e
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Fig. 1.Age structure of species &finacead_indl. family in
plantings of industrial cities in Steppe zone of Ukraine

daisciaaiiio nasadaiaels ivécaiaeol ai ineaa- 4434 oiaeie Pinaceaeiapol 6idigeé noai,
gaiiy oa 1adda+aniiar noassiiy addaaied oin- a3anooi? iciaée iigélaseditl oa 6aidia, 1a-
éel, 6oazediiy ¢06 Gaididaie 3 gésaieéaie, daa+aniial anedaiiy aseié 3 4ad63aie, oiio ¢0
a00a+aiiy ieié se€00°caaoiifio® cadladail ai 22€00°¢aaoi3fiou 16%aiT 6—8 daeaie
ainyaiaiiy iaae? ¢ 0 3nidaaiiy [9]. [agaseiga 8303700 cAld1a86 44084 — 6 1ad-

Aifig3aaeail .2200°c4201300 44084 6 13iees | €1aed ianadsediiyd (90 %). O [éaddad +anoés
jafiadsediiyo o3cied 0eRa. A3Bugsiiol 4&d0da | 0aééd 4adaa foaitaeou 86 %, 6 adée+ied ia-
Oaaeesy 10aéfiinis+ieé néeas ae43a diaeie Pinaceaelindl. 6 4454aie6 iafiadeediiyo
idliefetaes isno foaiale, ¢lie Oédagie
Table 1.Taxonomic composition of speciesRifhaceaelLindl. family in woody plantings
of industrial cities in Steppe zone of Ukraine

A xafioioa, %
Aéa
iadée féaase aoee+is fafnaasedily

Larix sibiricaLedeb. 0,01 0,33 —
Picea abiegL.) H.Karst. 0,09 3,85 0,1
P. abiegL.) H.Karst. ‘Nidiformis’ 0,01 — —
P. glauca(Moench) Voss 0,01 — 0,04
P. glauca(Moench) Voss ‘Conica’ 0,01 — —
P. pungengngelm. 2,85 15,84 2,78
P. pungeng&ngelm. f.argenteaBranner 1,05 1,46 1,08
P. pungeng&ngelm. ‘Glauca Globosa’ 0,01 — —
Pinus mugdurra 0,01 0,19 —
P. pallasianaD. Don 0,52 4,97 1,04
P. sylvestrig.. 0,46 0,54 1,68
onuial 5,03 27,18 6,72
ISSN 1605-6574. 2i081a6€03y difieei, 2018, 1 3 69



fiadaediiyo — 75 % (0aaé. 2). O iadéiaed ia- O 12661486 ianadsediiyd 0a NEAAdAd iaé-
fiadaediiyd aéyaeaii 6,0 % 44daa 6 16eai3+a- &%elga E3eUE%NoOU ¢aldiaes addaa iacdaeada ai
ifi6 fioaid (4-5 4aé3a), 6 neaaoad — 7,0 %, 6 | aséial; aoodie 21—30 dié3a — 40 0a 53 % a34ii-
adeeé~ied iafiadeediiyd — 7,5 %. xanoéa aa- | a3aii, 6 acee+ied iafiaasediiydo — ai a3éiai;,
d3a 6 aodeed 1dedid+ailio noar (2-3 aaee) as0ie 31—40 &ié3a (27 %). Uial &ineei o
ficaitaeon asaitasaii 3,5, 5,5 0a 7,5 %. O idedis+ailié noaid, of 6 iadéiaed ianassedi-
13ilié&0 fanadeediiyo d3¢cied oeisa aéyaeail iy0 O0a Neaddas iaédseued (0 ~anoiod oaéie ca-
0aélee afiedap+3 (1 4ae) oa NGd® aadadada (0 ap-63éniaall 6 a3éiasé asoi® 21—30 aiéa (3,6 oa
833), ia ~afoéo yéed ideiaaaél 0,5 % oinéei 4,6 % asaitasail). O acee+ied ianaasediiyo

6 1adéad 311 2,0 % — 6 1éaddad o0a adee+ied| Aa3elgiol 0aged oineei aeyagail Nacda aadda
fafaaaediiyo &%é1 11—20 0a 21—30 aié%a (4,8 0a 5,2 % a%-

Oaaeesy 2(64ai0aaeaisnon 44044ieo dineei 48434 dlaei®inaceaelindl. 6 janaaeeaiiyo 83¢ilal 4366

A 2e00°¢AR0ITIO3 (%)

Table 2.Representation of tree speciesRihaceaelindl. family in plantings of different age and vitality (%)

AEE00°¢caaoizfiod,

Asgias aaoie, aiee

aae £10 11—20 21—30 31—40 41—50 Oiuitat
Taoee
0 0 0 0,5 0 0 0,5
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0,3 2,2 1,0 0 3,5
4 0 0,5 1,0 0 0 1,5
5 0 1,72 2,64 0 0 4,36
6 0 1,16 21,2 4,28 0 26,64
7 0,8 2,49 15,26 8,13 2,32 29,0
8 8,96 15,26 3,48 5,97 0,83 34,5
Néadse
0 0 0,7 0 0 0 0,7
1 0 0,83 0,28 0 0 1,11
2 0 0,61 0.1 1,23 0 1,94
3 0,17 1,74 0,96 0,61 0,1 3,58
4 0 0,76 1,13 1,42 0 3,31
5 0 0,34 3,42 0 0 3,76
6 1,28 11,4 19,15 1,42 0 33,25
7 1,14 8,65 32,48 2,7 0 44,97
8 0,85 5,25 1,28 0 0 7,38
Aodge+i3 janadeediiy
0 0 1,1 0,7 0,27 0 2,07
1 0 0 0,1 0 0 0,1
2 0 0,71 1,84 0 0 2,55
3 0 2,27 2,7 0 0 4,97
4 0,87 2,13 2,18 1,92 0 7.1
5 0 2,69 3,06 2,7 0,17 8,62
6 0,7 8,0 5,32 2,87 3,22 20,11
7 1,57 3,57 13,15 15,16 3,75 37,2
8 0,35 0,7 3,14 9,15 4,97 17,31
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Fig. 2. The dependence of healthy trees percentage from age in plantings of industrial cities in Steppe zone of Ukraine
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Pinaceaelagaiedd danisinodaiai
aony Picea pungen&ngelm., 1634
316 4 128630 ATR0AAEYA0 57 % (10 TaU44
danoaieé ennedacailal naiaénoaa), a neaasa 58 %,
a 688+106 iafaseadieyd — 41 %. A aicdanoilé nodoe-
0033 id4TaEaAPO 4A53A0Y & Alcdanod 21—30 &80 (47-%
% — & Néaadnaod, 30 % — a 6ee+ino fanaee-
aidianéed iaséad atyaeait 90 % caiditand
danodieé, a néaasad — 86 %, a 6ee+ilo fanazead-

A0aian. A 6netaeyo odaaiecediaaiiié ndaal fodi-
iié ¢li Oédaeil 6 aedia naidénoda  Pinaceaeddda-
@aied aeeciaiital Atnolyiey isiendia
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O.P. Suslova

Donetsk Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kryvyi Rih

SPECIES OFPINACEAELINDL. FAMILY
IN DENDROFLORA OF INDUSTRIAL CITIES
IN THE STEPPE ZONE OF UKRAINE

Objective— to determine the species composition and
to estimate vital status of plants éfinaceaelindl. family
species in industrial cities of the Steppe zone of Ukraine.

73



Material and methods.4416 plants of thePinaceae
family species in decorative plantations of generae of
industrial cities (Pokrovsk, Slavyansk, Avdeyivka, Konstan-

tinovka, Khartsyzsk, Yenakiyevo, Makeyevka) were invest

tigated. Determined species, number of individuals, their
age and life condition. Viability of plants was assed
on the 8-point scale of L.S. Savelyeva, vital statason
the 5-point scale of V.A. Alexeyev.

Results.In the course of our investigation, we identified
seven species, three forms and one cultivar of three gene
of the Pinaceaefamily in the examined stands. The most
common tree species iRicea pungengngelm., with rep-
resentation rate of 57 % (from the total number of plants ir
this family) in parks, 58 % in squares and 41 % in roadsid

trees from the age group of 21 to 30 years (47 %n— i
parks, 62 % — in squares, 30 % — in roadside plags).
In the city parks we revealed 90 % of healthy planmated
by high viability score, in the squares the sharesuch
trees was 86 %, and in street plantations it was¥g5
Conclusion. Under the conditions of urban environ-
ments in the Steppe zone of Ukraine, the decreadevia-
bility is observed in the species Binaceadamily at the age
of 40 years. The research data obtained should &lesh

rainto account when planning the reconstruction of dera-

tive plantations and replacing the very depressedda
shrinking trees of species under investigation.

e Key words:types of urban plantings, representativeness,

plantings. The age structure is dominated by middle-aged age structure, vitality, vital status.
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i.p. BAAXOE 12 A.b. AONAEIAA 2 22 EIDGEEI 12
L Aiduiees aioai+ieé fiaa 1Al Oeday ie
Gedacfa, 50089 1. Edeace D¥ a6k 1adpasa 16a
2 Edealaiguiees aloai+ieé fiaa IAT Oedag i
Oedacia, 50089 i. Edeacé D3 a06. 1adgaéa, 50
NMZEPAIIR OA EEOO2CAAOIZNOU
ODUIO IPAANOAAIEE?2A DIAO PICEAA. DIETR.
O IDEAIDIAEI2O IANAAZLAIRD i. EDEAEE P2A

jd0a — iBTaiag3c6aa0e se00°cAA0RON OBUTS T344M0AAIRE%E 3146 Picea A. Dietr. 6 &3°%€ie0 0a i52aEYGIAeH fa-
fladsediiys 1. Edeacé D3 46y Aecia&ily 140MiAe0ea TT4asleTaT (6 aee10enoaily & Tcaeaidii® 1o No&iaial
ideaisiaNa’y.

ja0da3aé 0aidofae. Aifiélaseail fioal iafasaedil, 60aid4&ied odiiia idaafoadieééaié 8140 Picea a pafioe aais-
Brodaceaies daétiac 1. Edeaeé DA, 1adgddoiel 14014l aga+ase ¢ o 1BROAcAInoaily, eseuésiol ftael, a3e, a3a-
1400 f0Taa0da 0a 4enios 43044. 18%°i01aieé 436 HaTéied aecia+ase ca &38iesfiop 1601alé 0a claidgidie Tciadaie
(é7638 B4, Oidia édiie, aefioa adddaa 3 43aia0d [01aa0da).
Dacoaiioaoe.A &33¢ied iafaaseaiiys 436y aaoliaadfiodasds 3 4 4680 ia 1084idiaei’s 040801630 1. Edeaéé P33
odaieypouny ode idaanoaaieée 8iad Picea: P. pungeri§lauca’ — 4038 (58,8 %) 4adaa, P. pungens — (IL88 %) 4a8aa
04 b. abies — 1643 (23,9 %) 44044a. Aslig3fiol 44084 iaddaeadl af 436141, 480ie 30—A40 81é3a. AFe00°aéé fdai 83¢ii-
4367480 difieei — cadaceugial «cAid1a%». Adsesead B Icacaiaii® 13noa 4333304° P. pungens ‘Glauca’ caaayée aefiesé
A4ai0eAaI3é caaoiinos oa 43815a0eAainios.
Aéfiitate. Ca éniddeni asliaode+ied iféacieédsa P. pungens, P. pungens ‘Glauca’ 6a b. abies ° fid3éééié &1 6d4l-
045i1a4aii1aT Aadaaiaeua i. Edeaeé D34 3 iadhiddocaidie a6y iTaaslisial b adéidenoaiiy a icAsaiaii i3foa.

A&y 48666806 HAONOBAEUIRS 110, & YEes néfi- O iBiieneiaes 1#fioas, iaseal nodiais
saiodaall isliefeiad aediaieooal, Gasae- giie O8dacie, 4884aP° BifEeie pacasT Moad™
04814 GaABOAIAITy 1a%0dy, PaAcUAiee b, boU, Giéaedoufy ¢ 5 A%ETas+ia i0%6Eiou & 6da-
ST6ABIR iAadzeal® ivie 17881669200 0 CIAi- aAiiy oaidTAAIe O il@élaceaily pe%icea-
BTy iyl Ga8%A0%, AlANEHIe oMM ca- ie. Naaas +eiieesa, 8108° idaaoeail aiseaapoil
@Ay 118308y, A TGaIsIa8AIT 654AIT0AG- 2 4808aP Sifigeie a 190as, 14id ¢ 30980
A8ITAT fiadAATAcUA ARBeEO Bi6l A%A%adabOl | 1O TIFPFAR° AAOI0BAIMING0, Jees & &esd
CABAR iafiaaaeaiy, THenee naid Alie © jasse- T0B0p° TA%08Y pesaseacie a8y 43044 file6ea-
igie ¢ iginoeie eliidiiacidaie idaaoeaies &, &€ 6URBIITH° Oa CAABOATR° 36i0 1° 44684
jaeu, fide+eiaies 654ai°ca6®p. CAEAR ia- 18, CAAAA0 ;] 18641+ * ilgélaaediiy, Taseal
fiadieedily & fai0adii-caneried ciiad iaaeiel B 1a866aaiM® fa 46886y [13]. A4aTiEpoai-
iBlieniass iP4iaecinoa iPanesppoi 06346- o8, iodaieyb+e & e&v0eie iféei, B6a6hol
E&IOPAOU 114%08Y 6 1BeCAITeD B10adEas 0a ° o0 428aif, Gitaselipbol IBTGAR 60TeI0acs
1aGai-icie 433°5aIe 46V TTPedAITy AASH- [4]. 1843Gi8+T4 46Y 4303 iAaEe0ETA4 IAASTA-
iiEpOAIoa 6 aeoEia® Gaéiie oA, Ca A8aR0a- | Acedily 6 36i0° éiita a08% 0a 58186 Aiafieaie
(Péieé 1454 AA0AAI iANAGERAITY 6ol Ae- GanoINvAAITy GETBeN0es fileaeé a6y idereiaaiiy
86+208 3¢ i13°08y 150—300 64/4a caadoaihaa+2a.| OAIAIY P06 3 6UTAG & ceilaee 145%4, T6ea6
44684 GeTaiaaip aaip [11, 12]
Bib. BAROE. AB AGRAETAA O a6ee+ies iafiadsediiys i48%el canoimi-
22 EIDGEEIA, 2018 a6hoi GATER, Y83 A GiTaas 1o aeefiohoil
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i.b. @8a+6e, A.b. Adiiaéinaa, 2.2. Eldgeéia
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Age structure of three representatives of the gehigeaA. Dietr.
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Te@daiiy 0a ae@00°caa0Rfol 081D i34andadiessa 8ia 6 Picea A. Dietr. 6 id2&idTeei®d iafaasediiyo 1. Edeaé b3

e

7
51
am

8546 32613,
0 Tftael (13,7—21,0 %), & D. abies— &% 35
i 953 Tfitaei (7,6—31,3 %).

acedliiyo y
10eaidieei30 0adeo0ia3yd

~ 2O

éfiad i*foa daospaaéa aa 247 &i 1697 ini-

(48,9—78,7 % &34 cadaéuii;, &3e0éifnos yeei
P. pungens— &34 63 ai

8éi ia 46eenyo,

Oaaeesy 1E3eie3nou 43044 08016 idaanoadieé’a dRideaA. Dietr. 6 4361426 4006740
0a ¢0 a31ia0de+i3 6adaéoadernoeée 6 i5eaidiaeiso iaaeadiiyd i. Eaeaeé b3
Table 1.Number of trees of three representatives of theugd?iceaA. Dietr. in age groups
and their biometric characteristics in roadside miations of Kryvyi Rih

. Essia%00 N Asliaose-i 5asasoddefoeee JEAON0ARE
oaei Freia 44544 A 838RA, I A Aoal 44344
adoie, diée SR aiee Aefiida aascaaa, A3aiaoo corad,
acg. i fioiaa6aa, fi aae
29,7+0,2 10,0 £ 0,4 193+1,1 1,6+0,1
20-30 20 25 18,5 26,4 37,4
351+0,1 11,7+0,1 25,6+0,3 1,50 + 0,03
P. pungens 31-40 367 6.1 717’5 719,9 742,4
> 40 1 42,8+0,4 14,9 +0,2 41,0+1,9 1,1+0,1
29 5.4 15,8 27,6
10,9+ 0,8 238+1,1 1,9+0,2
20-30 o 30,0 21,1 13,8 31,8
P. pungens B 35,7+0,1 11,9+ 0,1 25,6 + 0,2 1,60 + 0,03
‘Glauca’ 31-40 421 5,6 17,3 17,8 42,2
+ + + +
> 40 a5 48,1+ 0,7 14,6 £ 0,3 38,7+ 1,0 1,20 + 0,07
8,2 10,9 16,0 33,8
29,8+ 0,2 10,5+ 0,4 184+ 1,3 1,4+0,2
20-30 18 2,5 17,4 29,8 48,8
359+0,1 12,0+ 0,1 23,8+0,3 1,60 + 0,04
P. abies 31-40 337 5,9 15,9 22.4 46,9
> 40 ” 43,7+0,4 13,8 £+ 0,3 333+1,2 1,10 + 0,07
5,0 11,5 18,1 30,0
ideisoeéa o-endeiieéd —Ii+m; 6 ciaidiiééd — CV, %.
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i.b. @8a+6e, A.b. Adiiaéinaa, 2.2. Eldgeéia

Oaasesy 2A38, 836183N0U 43034 0a ¢ 0 &3T1408e+i3 6ad

ANANQ XA NANAN

aéoadenoeée 3 seeooaeé noal

0315 idAAncaaieasa diadPiceaA. Dietr. O 13418130 fafiadaediiyd 6 d3cied daéliad i. Edeacé D34
Table 2.Age, number of trees and their biometric characteristics and the vital state of three representatives
of the genu®iceaA. Dietr. in roadside plantations of different districts of Kryvyi Rih city

Agisirfiodaceaieé
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84044, 4éc.

Adliaose+is 5asasoaseRoees roma
AEeoolaeé

Aefitoa 485443, A33i808 . g?f"' .
i A0Ta4003, Al aaoaa, aae

Picea pungerBngelm.

197 355+0,2 122+0,1 26,4+ 0,3 1,40 £ 0,04
6,3 15,4 17,5 37,7
30 33,7+0,3 11,7+0,1 26,6 £ 0,4 14+0,1
4.5 6,2 7,7 48,9
57 36,1+0,5 126 £ 0,2 26,9+0,8 1,6+0,1
9,6 12,8 23,3 41,4
58 33,605 9,9+04 240+ 1,3 1,6+0,1
11,4 28,4 40,7 45,3
16 34,3+0,5 11,0+ 0,3 243+1,0 2,0+£0,2
54 12,2 16,0 36,5
40 35,0+0,2 10,4 £0,2 23,1+0,8 1,9+0,1
4,3 12,3 22,0 35,8
Picea pungen'§&lauca’ (Regel) Beissn.
237 36,0+0,1 12,1+0,1 26,6 + 0,3 1,60 £ 0,04
6,3 18,1 18,2 42,7
30 35,6 £ 0,6 13,5+0,2 28,1+0,8 1,3+0,1
8,5 7,6 15,3 41,0
71 35,8+0,2 126+0,1 26,8+ 0,5 1,3+0,1
5,2 8,5 15,2 39,9
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4%60 A4a%+3 (>40 31634) 13e3°0 6 e

ANA 2

41 20 87633, 68 Ga%8UAiN ¢

~AN

é
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aea 6P. pungens— 49 %, &. pungen&lauca’ —
34 %, OP. abies— 31 % &34 4énioe 6 20-83+i1i6

N\ A AL

a303. A 63616 4404aa and oaéfiia diaoPicea

79 7.

a1a4da dicaeiais. 181 6a Nasa+aou 3 e20a8a0008-
i3 aais. Oaé, aefioa 44-63+ied 4a0aaP. abiesd

22 é&siaoiiad (6 6édac inuéed) 2inoeoood é3io

A3gisoiuel, 1Al aadepaaea 433 18,6 &1 24,4 1,

78

a 4321408 noladaoda — &% 16,4 & 22,8 i [2].
bifieeié P. abiesd layouéiio é3niesoas (Ai-
iaotiea 1a6.) 6 436° 36 5ie%a 1ase aefiios a fa-
2,5 1, 4321408 nofaacda — 28 i, a

daaiunio 12,
45-83+i3 430a4aP. pungens—18 1 0a 22 fii [8]
Asiip agocAieé Bassasliee iBea*0 Bineei
00U10 0aéniiza ifaeia Tyniece oei, uf a és-
3¢ied ianaasediiyo i3fioa afie fodeidpol
&3%Upé Nac0ea, iBee 6 &3,

O daidacaioaceaied aea3deas 3¢ 397—471 aa-
daaa, yé3 idaana jaéi CIET
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Continuation of the table 2
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-|3 = = = =
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AAARI68ARIASE a4 35,3+0,2 10,9+0,2 24,1+05 1,9+0,1
4,0 12,3 14,9 32,4
Picea abiegL.) Karst.
A0 X raA X A 35,6 +0,2 12,2+0,1 240+0,4 1,6+0,1
3
Qaoianuéeé 213 72 77 26.7 50.0
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10,1 9,1 18,8 36,0
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6,2 12,8 18,1 44,3
1803663536106 55 36,7+0,3 10,7+ 0,2 23,1+0,7 1,8+0,1
5,4 11,8 211 40,8
503 A s Tam A S £ 389+15 13,0+ 0,5 26,8+ 1,8 1,1+01
-|3 pnit At A - = =
Oaiooaguii-I*nuéeé 16 156 147 265 304
ATa3e6aR 16066 39 345+04 12,2+ 0,3 23,3+0,9 1,4+0,1
6,7 12,8 23,4 38,9
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iinoé & aaéidaoeaiinoe.

A . I éniiedeno aenaose+anees ie
€3é P. pungensP. pungenGlauca’ & b. abieioié-
604&10806i1a4i1¢ N6aAa A4 Edeaié DI ¢ iadiiaeoea-
0 a&y aaeliaépdal ed eniiéuciaaiey a igaeaiaiee
io1aa.

2
uo.
=5

R =) D
|
(0]
a»
o

Q

E&p+4a04 fietaa: 61 Picea A.Dietr., 481iadde+aneed

jafiaseadiey, Eaeaié Dia

81



i.b. @8a+6e, A.b. Adiiaéinaa, 2.2. Eldgeéia
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1Donetsk Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kryvyi Rih

2 Kryvyi Rih Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kryvyi Rih

DISTRIBUTION AND VIABILITY OF THREE
REPRESENTATIVES OF GENUS PICEAA. DIETR.
IN ROADSIDE PLANTATIONS OF KRYVYIRIH CITY

Objective— to analyze the viability of three representative
of the genusPiceaA. Dietr. in linear and roadside planta-

tions of Kryvyi Rih to determine the prospects for their
further use in landscaping of the cities of Steppe Dniepe
Area.

Material and methodsWe investigated the state of the
plantations formed by three representatives of the geny
Piceain six administrative districts of Kryvyi Rih. Using
the route method, we determined location of these planta

S

tions, number of individuals in them, age, trunk diameters

82

as well as height of the trees. Approximate age of conifers
was determined by the number of whorls and by external
characters (color of needles, crown shape, tree height and
trunk diameter).

Results.It was established, that, in linear plantations
along highways and in plantation groups on the roadside
territories of Kryvyi Rih city, the most commonly found
are such treesP. pungensGlauca’ — 4038 trees (58.8%),

P. pungens— 1186 trees (17.3%) aritl abies— 1643 trees
(23.9%). Most trees of all the three taxa belong to the age
group of 30—40 years, and the vital state of different age
plants in the vast majority of them can be categorized as
«healthy». The significant role in the city greening is played
by P. pungen&Glauca’ due to its high adaptive ability and
decorativeness.

Conclusion.Due to a set of biometric parameter®. pun-
gens P. pungensGlauca’ and P. abiesare quite resistant
to the urbotechnogenic environment of Kryvyi Rih ahhave
good prospects for their further use in the cityegming.

Key words:genusPiceaA. Dietr., biometric characteris-
tics, vital state, roadside plantations, Kryvyi Rih.
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1 M.M. Gryshko National Botanical Garden of National Academy of Sciences of Ukraine
Ukraine, 01014, Kyiv, Timiryazevska str., 1

2 Institute of Food Biotechnology and Genomics of National Academy of Sciences of Ukraine,
Ukraine, 04123, Kyiv 123, Osipovskogo str., 2a

BIOCHEMICAL COMPOSITION OF PLANT RAW MATERIAL
OF SWEET SORGHUM (SORGHUM SACCHARATUNL.) MOENCH)
GENOTYPES

Objective— to investigate biochemical properties of plant raw material of cultivars and varieties of Sorghum saccharatum (L.)
Moench in conditions of M.M. Gryshko National Botanical Garden of the NAS of Ukraine.

Material and methodslnvestigated plants were cultivars and varieti€oghum saccharatum collected in experimental
collection of Cultural Flora Department of NatioBatanical Garden of the NAS of Ukraine: S. sacfuan (SS), S. saccha-
ratum, cv. Botanichnyi (SSB), S. saccharatum, cweigodar (SSE), S. saccharatum, cv. Medove (SSMga8charatum,
cv. Yantar (SSY), S. saccharatum, f. AMBR-1 (Ind{&SA-1), S. saccharatum, f. AMBR-2 (Kazakhstanp£&2), S. sac-
charatum, f. AMBR-5 (Kazakhstan) (SSA-5).

The content of dry matter was determined according to A.l. Yermakov et al. (1972), the total content of sugars and ascorbic
acid concentration — according to V.P. Krishchgile83), the content of carotene — according to Bl&shkov (1985),
the content of ash — according to Z.M. Hrycaenkal.g2003), the content of calcium and phospheruaccording to
H.N. Pochinok (1976). Energetic value of dry plant raw material determined on calorimeter. Content of photosynthetic pigments
in leaves detected according to M.M. Musienko et al. (2001).

Resultsln the period of milky-wax seed ripening the plant raw material of Sorghum saccharatum accumulated dry matter
from 21.11 % (SSA-1) to 46.41 % (SSB), total content of sugars — from 8.64 % (SSE) to 28.65 % (SSA-1), ascorbic acid —
from 11.39 mg% (SSA) to 35.96 mg% (SSA-2), carotene — from 0.16 mg% (SSE) to 0.92 mg% (SSA-2), ash — from 2.32 %
(SSY) to 4.02 % (SSB), calcium — from 0.503 % (SSA-5) to 1.127 % (SS), phosphorus — from 0.037 % (SSY) to 0.148 %
(SSM). Energetic value of dry raw was from 2928.77 Cal/g (SSE) to 4075.62 Cal/ g (SSA-5). Ratio of photosynthetic pigments
content was 1.26 (SSM) — 6.20 (SSB).

ConclusionsObtained data demonstrated that in conditions &l Msryshko National Botanical Garden of the NAS
of Ukraine cultivars and varieties of Sorghum sacattum are the valuable source of nutrients an€ubldn the period
of milky-wax seed ripening. Among investigatedtgee® SSB characterized by the most content ahaler and ash,

SSA-1 — total content of sugars, SSA-2 — vitamins, SSA-5 — energetic value.

Key words:Sorghum saccharatymlant raw material, biochemical properties, energy valuation.

Sweet sorghum&orghum saccharatu¢h.) Moench) ferent species oBorghumMoench resulted about

is a subspecies of sorghurBdrghum bicolofL.) active selection work [21; 22; 26]. Sweet sorghum
Moench) developed for its high stalk sugar content has been identified as a possible ethanol feedstock
rather than for grain production [29]. This warm| because of its biomass yield and high concentra-
season tropical grass is reported to be the masttion of readily fermentable sugars [8; 11; 13; 19;
widely adapted species among cereal grasses thaB3]. Feasibility of ethanol production from sweet
perform favorably in dry environments [18]. Sor-| sorghum juice and bagasse for second generation
ghum is important food crop in many areas of Asia, ethanol production has already been presented in
Africa, and Latin America. In the United States| many studies [7; 16; 24; 27; 28].

and Argentina sorghum is used primarily as animal Kumar et al. (2010) were resulted th&orghum
feed [25]. Last time numerous reviews about dift saccharatum(L.) Moench. can be recommended
for harvesting at both physiological maturity or

© D.B. RAKHMETOV O.M. VERGUN. Ya.B. BLUM post physiological maturity due to high level of
S.1. RAKHMETOVA, V.V. FISHCHENKO, 2018 sugars [10]. Physiological study dh saccharatum
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showed that these plants can be used as bioindi

As reported Rooney (1978), fatty acid composi
tion of sorghum grains its free fatty acids (70—
90 %), where palmitic acid was prevalent [25]
Methanol extracts of different species &orghum
showed an antiradical scavenging activity of 31.13
86.48 % [32].

Objective — to evaluate plant raw material o
S. saccharatunfL.) Moench cultivars and varie-
ties by biochemical characteristics.

Material and methods

Plant material was collected from the experimen-
tal collection of Department of Cultural Flora in
M.M. Gryshko National Botanical Garden of the
NAS of Ukraine in the milky-wax seed ripening
stageS. saccharatun(SS), S. saccharatuntgv. Bo-
tanichnyi (SSB) S. saccharatuntv. Energodar (SSE)
S. saccharatuntv. Medove (SSM) S. saccharatum,
cv. Yantar (SSY)S. saccharatur, AMBR-1 (India)
(SSA-1), S. saccharatunf, AMBR-2 (Kazakhstan)
(SSA-2), S. saccharatumf. AMBR-5 (Kazakh-
stan) (SSA-5)

All biochemical analyses were conducted usin
above-ground part of plants in the milky-wax ripen-
ing period. The determination of absolutely dry
matter was done by drying to constant weight &
100—105 °N according to A.l. Yermakov et al. [3]
The total content of sugars was investigated b
Bertrand method in water extracts. The concen
tration of ascorbic acid (AA) of the acid extracts
was determined by a 2.6-dichlorophenol-indo-
phenol method that based on the reduction prop-
erties of AA. Both analyses carried out accordin
to V.P. Krishchenko [2]. The concentration of total

carotene determined according to B.P. Pleshkov.

The procedure carried out in petrol extracts by
spectrophotometric method using 2800 UV/VIS
Spectrophotometer, Unico. Mixtures were left in
a shaker for 2 hours and their absorbance w
measured at the wavelength of 440 nm [5]. Th
level of total ash was determined using the metho
of combustion in muffle-oven (SNOL 7.2-1100,
Termolab) at 300—800 °N until the samples turne
into white ash to constant weight according to

f

J

J

a)
-

Z.M. Hrycajenko et al. [1]. The concentration of

84

a-calcium was determined by titration method of
tor of presence of soil residues of herbicides [23].

acid extracts with Trilon B. Phosphorus content in
plants was identified in acid extracts using molyb-
denum solution. These analyses were done ac-
cording to H.N. Pochinok [6]. Procedure of de-
tection of energetic value was measured on calo-
rimeter IKA-200. | this case, dry plant raw mate-
rial was burned in oxygen bomb. Measurement of
every sample was 15 minutes approximately and
expressed in Cal/g. Photosynthetic pigments iden-
tified in acetone extracts at 662 nm (chlorophy),
644 nm (chlorophyllb) and 440 nm (carotenoids)
using spectrophotometer Unico UV 2800 accord-
ing to M.M. Musienko [4].

Experimental data were evaluated by using
Excel 2010. Mean values of three replicates and
standard deviation are given in Tables 1—3.

Results and discussions

Knowledge of genetic diversity has an important
impact on the improvement of crop productivity.
Plants fromPoaceadarnhart. family well adapted
to low input conditions as well as to biotic and
abiotic stress factors [14]. Last time carry out in-
vestigations ofS. saccharatumconcerning bio-
chemical composition due to ecological proper-
ties of these plants. It is relates with drought resist-
ance of plants [30]. We investigated before bio-
chemical composition of som&oaceaglants and

y found that the most content of dry matter and to-
tal content of sugars were detected in seed ripen-
ing stage [9; 17; 31]. Also, we detected that these
plants are potential source of antioxidants [32].

Content of dry matter among investigated plants
was in range from 21.11 % (SSA-1) to 46.41 %
(SSB) (Tabl. 1).

The knowledge on sugar components at differ-
ent phenological stages of crop growth and identi-
fication of appropriate stage of harvesting is el
for sweet sorghum commercialization and value

t

aschain sustenance. Variations in sugar content at

different growth stages revealed that the sugar

d yield was high at physiological maturity, but high-

est at post-physiological maturity [10]. Compared

d to other sorghums, sweet sorghum produces less

grain but contains a large amount of readily fer-
mentable sugars in the stem. Sweet sorghum stem

ISSN 1605-6574. 2i06ia6é63%y aifnéei, 2018, * 3



Biochemical composition of plant raw material of sweet sorghum (Sorghum saccharatum (L.) Moench) genotypes

juice can be used for sugar, syrup, and ethanpl

production [18].

Accumulation of sugars in plant raw material
of S. saccharaturplants was in range from 8.64 ¢
(SSE) to 28.65 % (SSA-1). According to Koaw-
ski et al. (2009), content of sugars in different
part of S. saccharatunplants was of 37.86 —

142.61 g/kd12].

Concentration of ascorbic acid was from
11.39 mg% (SSA-5) to 35.96 mg% (SSA-2) and
carotene — from 0.16 mg% (SSE) to 0.92 mg%
(SSA-2).

As shown in Table 2 the content of ash in plant
raw material was from 2.32 % (SSY) to 4.02 %
(SSB) (Tabl. 2). Content of calcium was in rangesfn
0.503 % (SSA-5) to 1.127 % (SS), phosphorus —

Table 1.The content of dry matter, total content of sugars and vitamins in above-ground parts
of plants ofSorghum saccharaturfi..) Moench depending on cultivars and varieties

Sample | Dry matter, % Total content of sugars, % Ascorbic acid, mg% Carotene, mg%
SS 30.75 £ 0.07 18.31 £ 0.57 27.49+1.01 0.39+0.01
SSB 46.41 + 0.70 9.58 + 0.49 18.21+0.21 0.45+0.01
SSE 42.70 £ 0.59 8.64 £ 0.58 19.96 + 0.65 0.16 £ 0.01
SSM 30.05+0.18 2245+ 1.37 2298 £ 1.08 0.26 £ 0.02
SSY 25.54 £ 0.56 20.58 £1.98 13.46 £ 1.55 0.20+0.01
SSA-1 21.11 £ 0.05 28.65+1.44 26.05 £ 0.38 0.42 + 0.02
SSA-2 29.06 £ 0.46 14.05 £ 1.37 35.96 £ 1.90 0.92 £ 0.02
SSA-5 30.77 £ 0.02 18.78 + 1.80 11.39+1.31 0.26 £ 0.01

Table 2.The content of ash, lipids and macroelements in above-ground parts
of plants ofSorghum saccharaturti..) Moench depending on cultivars and varieties

Sample Ash, % Calcium, % Phosphorus, % Energetic value, Cal/g
SS 3.78 £ 0.59 1.127 £ 0.125 0.140 = 0.007 3949.53 £ 55.60
SSB 4.02+0.30 0.733 + 0.006 0.040 = 0.003 3865.88 £ 97.67
SSE 299+0.13 0.610 £ 0.020 0.090 £ 0.001 2928.77 £ 85.70
SSM 2.50 + 0.06 0.927 + 0.066 0.148 + 0.003 4001.22 + 88.91
SSY 2.32+0.09 0.727 + 0.033 0.037 £ 0.004 3881.14 £ 96.21
SSA-1 2.68 £ 0.03 0.780 + 0.017 0.095 + 0.001 4039.93 + 33.80
SSA-2 3.42+0.11 1.027 + 0.045 0.053 £ 0.004 3350.73 £ 79.81
SSA-5 2.82+0.23 0.503 + 0.065 0.116 + 0.001 4075.62 £ 110.20

Table 3.The content of photosynthetic pigments in leaves of plarBoafhum saccharaturfl..) Moench
depending on cultivars and varieties, mg/g (fresh weight)

Sample Chlorophylla Chlorophyll b Carotenoids Chlorophylla/chlorophyll b
SS 0.141 + 0.002 0.025 £ 0.004 0.166 + 0.001 5.67
SSB 0.247 £ 0.034 0.040 + 0.005 0.287 £ 0.039 6.20
SSE 0.120 + 0.008 0.053 £ 0.008 0.173 £ 0.016 2.28
SSM 0.206 £ 0.004 0.163 £ 0.006 0.369 £ 0.011 1.26
SSY 0.245 £ 0.002 0.061 £ 0.002 0.305 £ 0.001 4.02
SSA-1 0.302 + 0.004 0.104 £ 0.008 0.406 £ 0.011 2.92
SSA-2 0.193 £ 0.003 0.036 £ 0.002 0.229 £ 0.003 5.37
SSA-5 0.194 £ 0.005 0.054 £ 0.009 0.247 £ 0.015 3.69
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from 0.037 % (SSY) to 0.148 % (SSM). Energetid
value of dry plant raw material was from 2928.7
Cal/g (SSE) to 4075.62 Cal/g (SSA-5).

As resulted Kozowski et al. (2009), content of
calcium in different organs ofs. saccharatumvas
of 3.04—12.05 g/kg, and phosphorus was of 1.16
2.45 g/kg [12]. According to Kozwski et al.
(2007), energetic value of different organs of thes
plants was 16.63—18.10 MJ [20].

As resulted Faheed et al. (2005), the pigmern
contents of plants ofS. bicolorsubjected to salt
stress via a gradual increase in NaCl concentrg
tion, were higher than plants in normal condi-
tions [15].

We determined that ratio of chlorophylls accu-
mulation was in range from 1.26 (SSM) to 6.20
(SSB) (Tabl. 3). These results showed that the le
resistance to stress factors of environment can e
hibit SS, SSB and SSA-2 plants, where chloro
phyll b accumulated less than in other plants.

Concentration of chlorophyll a was from
0.120 mg/g (SSE) to 0.302 mg/g (SSA-1) and
chlorophyll b — from 0.025 mg/g (SS) to
0.163 mg/g (SSM). Carotenoids in leaves ac
cumulated in range from 0.166 mg/g (SS) to
0.406 mg/g (SSA-1).

Conclusions

Based on obtained data, it can be concluded thg
in conditions of M.M. Gryshko National Bota-

nical Garden of the NAS of Ukraine plants of
S. saccharaturaccumulated nutrients in the stage
of milky-wax seed ripening such as dry matter, vi
tamins, macroelements etc. Maximal content of
dry matter and ash was detected in plant raw m3
terial of SSB, total content of sugars — in SSA-1
ascorbic acid and carotene — in SSA-2, calci
um — in SS, phosphorus — in SSM, energeti
value — in SSA-5. Minimal content of dry matter
accumulated in plant raw material of SSA-1, total
content of sugars, carotene and level of energet
value — in SSE, ascorbic acid — in SSA, ash ar
phosphorus — in SSY, calcium — in SSA-5. Vari
able level of sugars (8.64—28.65 %) and calorif
value (2928.77—4075.62 Cal/g) allow concluding
that selection work with more productive forms

/
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should continue.
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[aseiiasiinar atoaic+ital faad 3iam 1.1. Abégea

[Al Ogdagie:  S. saccharatur(SS), S. saccharatuny. Bo-

tanichnyi (SSB), S. saccharatumgv. Energodar (SSE),

S. saccharatunty. Medove (SSM),S. saccharatuntyv. Yantar
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90

@aieéaagini noodial aduanoaa 10 21,11 % (SSA-1) af
46,41 % (SSB), fiadasdia — 10 8,64 % (SSE) &i 28,65 %
(SSA-1), afiéidaeiiaie éenéiod — 10 11,39 18% (SSA)
an 35,96 ia% (SSA-2), éadioeia — 10 0,16 18% (SSE)
470,92 18% (SSA-2), ¢iel — 70 2,32 % (SSY) &t 4,02 %
(SSB), éagtioey — 10 0,503 % (SSA-5) &f 1,127 % (SS),
0ifi6ida — 10 0,037 % (SSY) &t 0,148 % (SSM). Yiadadde-
+a ~éély 6aiiiiol NOGIAT AadUY filfioadéyea 16 2928, 7eaé/a
( E) & 4075,62 éaé/d (SSA-5). Niioilgdied 61oi-
fieiddoe+aneed '|'éé|é’(‘) a— 1,26 (SSM) — 6,20 (SSB).

a

aal’l ua naeaaoaeunoaopo 1

9
|
. O
=
g.»
e
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@
QJ
‘<

fiaaa eidie 0.1, ,56 gé IAI Oeédaeil fidoa e 616-
10 Sorghum saccharatugaéypony 6aiiti enoi+ie-

il 180a04&UI006 aduanoa & aelofieeaa a 1aseia ii-

: 6 fideinoe naiyi. Nodae ennedaraai-
SB 06adaéoadeciaaény iacaielugei

ANg AA N

06 aaiioéiia S

fifaddeeaiedl no61aT adlianoaa e ¢ied, SSA-1 — iae-
aiélgel 1auel niaddeeaiedi nadadsia, SSA-2 — faé-
aiéligel iaddeeaiedl aeoaieiia, SSA-5 — jaéaiéu-
46 y1A5aA0e+A1eT6 BATTTOUD.

Eép+8a08 félaa: Sorghum saccharatyndanoeodediid
064, deioeie+anéed iitaaiiinoe, yiadaaoe+-anéay
6aiitnou
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bD.A. AIEET
iagsiiagiieé aloai-ieé fiaa %14 1.1 Adepea 1Al Oedayie
O8dac fa, 01014 1. B4, ade. Odyceaniea, 1

CEIINO2EE2NOU OA TIDICINO2EE2NOU NiDO2A
¥DOIOITEDEAIEO OPIRIA, 2/lODIAOEIAAIED
AT IAOAIAEUIAT AIOAIRXITAT NAAO %ais 1.I. ADEGEA

Al OEPATE

1a0a — 16%i@0e ¢elifio3éasnol oa 1iaigifo%easnion 20 ATB03A “306ioTedeaied 0diyia 3¢ 6164e63,, lassiasuial
aloais+ial naao 3iaie 1.1. Adegéa 1Al Oesay ie.

1208538 0aidoiae. 1884140 &lfesasedil — 20 ATBO3A 081Yia faaials, 4d6ie « 36I0TTEd A 3¢ 6164803, 1a6%-
jagniar atoais+ial faas 31ae 1.1, Adegea 1Al Oeda. ie. Menias ainesasedily celifio’eainos idiadaail 6 2012—
2017 88. ia 04520153, Aldais+ital Aaao ca 1aoiaeeéip I.E. A&diaa (1957) ¢ alitaiaiiyie 1.A. Adnf+&oiialé (1975).
1187¢TM0%¢83700 AlfEsaaoaace 18014l 13y1Ta1 idN16Tee6aaiiy 1adii*a 6 2014 8. 6 8241640153, 2if0&06006 Naa%a-
jeooaa IAAI Oéda. e ca iaoiaeeip «Eaaidanisn oa ifeiias 1aotae aécia+aiiy 116iciN03éainos ieiaiaes i1a%a 3
8681063» (2013).

DAcoeiivace. Dacoeldace alfiedaseaily ceiifioléeifio? (ileliae 14014l iPa0addaseail acoeiivacaie Alfes-
&cediiy 1181¢IN03éEIN03 (8a41da01diel 140T4N). 14014 iayiTarl idiidlee6aaliy 1adiia 1a° 14044a4e, Tneseiée
43° 1aeéeafiol aéyadoe iT0&i63éi6 A03e3fol fildos 0a ileed 460& aéeTdefivaieé yé Aefidan-1aoia.

Aefiitage. Aifigsasedi® Adoe “doioTiedeaied 0dlyia 1apol 83¢ieé A6l celifio3éeinos 0a 1idigifio3éeinios.
I'yoiaasyou a0, yés © jaéassla ceiifioééeie 3 11aigino3éaeie (iMdAIBéI fodéeeie 4l «edeoe+ied» 0alia-
8a0068), iaie daeliaiaiaail a6y aceidenoaily a icAeaiaii 6 16aatadddseiiio E3fiiodio Oeda ie.

Eep+1a® fietaa: “doiolineseais odiyiae, ¢elifio3éasnol, 1181¢Ino3éasion, ileitase 1401a aifesasediiy 1161¢T-
fid3é&ifios, 14014 idyial iohidiaecaaily iaaiia.

ARTaasnuél-o3iip Tciaélp fao%a 0diyia geaaiiyie 04iiasaood [15]. Naddaiy ceiiaa
(Rosal.), y&3 e6éi0eacpoll 6 43585e016 "d0i0d | 04aiiddaooda i1a20dy fioaitagéou —4,5 °N [14].
Idaa1a804ei1al E3filfiodio Oédasie, © ¢ 6 ceil- iaiaic 6itae ° iiiaieie ~eiieéaie, yés
fi03¢&3fiou oa iiaicinoséésnon. O3 iliyooy ia °© €31300pol 1afiaa aééisenoaiiy nido3a odiyia
oiofzeieie: celino3é3niol — 04 caaoi*nou aif- aicaedidiie ivaatadodeeiial E3niniodio Oedag -
éeiilal 10daiscio aeodeidaaoce ioloyai ie. Canoinoaaiiy iaaifnoaoiul ceiino3ééed fis-
ceilaial oa daiittaaniyiial 1iassias asp anui- 0%a 001yia 1adaada+ac 1aia'ycéiad cadacia+ai-
ai éfiiedénc ianiseyoeeaes iaiaied oiia; iy ¢0 6€de00Yi aceiéd, Ul 1108aad° 1adad3ael-
118icTN0%éé3ol — lleeeea®niol aac 6géiaaedil @6 3 0804140 caodao. Olio 1adei+adaiaei
aeodeidaaone ieclié® a3a i ceiias odiiada- caa&aiiyi iadéiaed onoaita, giédaia laosi-
0060e [7]. jaguital aioais+iar naao 3iai 1.1, Avegéa
Asélig3niol fid+anied fildo3a 0d1yia dianesaié IAl Gésacie (IAN), © ifisoideia nasoiaed

fiaial idtasediiy ia © aifioaoiui celiioséée- fiagdénséied ainyaidiu ¢3 noaidaiiy fidosa
e a6y ldaatadodeeital E3ninodio Oédagie 0diyia ¢ aefiéei nodiaial ceiiio3ééeinos, 3io-
Eesiaoe+i3 6ilae aceiéd oa dail iaaanic oa- d1a086%y iacédaued nioo%a &l AN, aines-
daéoaddecopolry iecliéeie asariieié oaiia- acediiy ¢0 celifio3ééinos oa i1aicino3éeéinos
daoddaie 1a30ay, iano3ééei aal idainoaoisi a 611440 16aa1a8d4eiial E3fifiodio Oédag ie.
fi3aiael 1Méoeaii, a3aeedaie, d3¢céeie éi- Aazeéeadi iaioyin iaoéiai-ivaéoe+iie, oi-

qi0e IAN © aicaiaea filoei&ios ceilfio’éeed
© DA. AIEET 2018 081yia 0a aidiaadesediiy ¢ 0 a icaeaiaiiy
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0 1985 3. ia 4ac® IAN a6é1 caéeaaait aiede-
6% iTale, Aaaiale, asoie 0oiyia — « doiofii-

é0eaid» [16], fidoiaeé fiééad yéi¢ iifo3eil

Tauél, E.I. E&iitou-
,.E. Doaoiaa, A.i. E6oeuca, E.i. Naa+og,
e I ~ N ~
I

I. OCadaas®i, 1.2. @aiaseia,

u
6+ siaierae [1, 10].
a, Uf alfesaseaiiy
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ox g:; (@]
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it A86i& 0814 A TCABATAIR.
&if

1802 — 76%ie0e ceiingéesriol oa 1iaigl-
03610 20 [i30%a “36i0TEeAIes 08T 3
&16486° S0iTAT 410413+ (141 AaA6 %i4-

ie « &oioiiedea» 3¢ é1edéns;
IAN, siodiaoéiaai® a 1985—2011 88.: Akhtar,
Anadia, Blanc Meillandecor, Nandia Meidiland,
Fair Play, Heideschnee, Kent, Les Quatre Saisons
Lovely Meilland, Magic Meillandecor, Nadia Meil-
landecor, Nature Meillandecor, Nozomi, Patte de
Velours, Prodige Ecarlate, Red Fairy, Rote Max
Graf, Scarlet Meillandecor, Swany, Sweet Meil-
landecor.

e
cia+aiiy i1eicin
ioyiial ioiidieedaaiiy — @00+ieé fiif
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+joede cdacee (iaéi eliodieuieé 3 0de aey Noo6isit iioéiasediiy 163ibaaee ca 6-aaéi-
daéiiaiaiaaied 0aiiadaods idiiidisedaaiiy iib géaéip: 0 — Tigéiaesedil idia® (0 %),
—20, —25 0a —30 °N) éfeeiial 3¢ aifie3aeeaaied | 1 4ae — facia+ia cidia caaadacaiiy, ieél-
fifdo%a azedil &l 20 % oéaieie, 2 dace — nadaaisé
@aeaeésnol cieaeaiiy 0diiadaodde a éaias? A0GERI Teéiaaediiy oéaieie (40 %), 3 dace —
-5 °N/aia, aéfiices3y &leeils, caaaiis, OAiia- fieeuid Maélasediiy oéaieie, +306&1 Ninoa-
32008 — 4 afa. [3rigy idTiidiaedaaiiy cdacee d3aacouny 1Maoasiiy iaae? igéiasedil;, oéa-
aééiaee ¢ éaidde 3iadaiineee 6 Gietaia 13- ieié ¢ digéie (60 %), 4 dage — adaed Neéuid
03, aa a3aadaaginy iinooditaa aiciidieedaaiiy iipélacediiy oéaieié: alia any 11a0d3ea,
Oéaiei. Paeaédniou Paaeudiiy oaiiadaosdde 14aes ¢ digeie oéaieiaié +16i® (80 %), 5 aa-
i a33330%aaii® cdace’a — 5 °N/ATa. 14 caddd- | &%a — iTaia caddadel oeaieie, yéo a 18daied
@aeuilio aoar 0aiiddacsodd iBadeudaace ai A8iaaead iaileecedl asaiédaieoe asa sigle
ésiiaoiie, ~an aéniices3s, — 7 a3a. (100 %). N6ia anss 814636°io%a &id2aipe 20,
Aiaofiz+ieé ajaesc istataeee ia imada-- ide Mileedii® ia iadaeueé aaé ieéi-
i85 c83cad, cotacdied éach 2 cilioaaiesd ia a2ediiy (5) 168411, oeaieie — 100 aagsa, Ui
1844140016 féed ¢ 1Madaaiul iaidnaiip aéacoe ia ilaié cadeaaeu iaceoa.
fiioaeélp 4630adeid. C éieeiiy, +anoeie 1aaiia Cadaeuieé siadéniaaieé aae igéiaseaiiy
4067 cB1a8aIT 1T 3 ¢d3ce (+Adac ada4eio Ta- (C2Al), yéeé 528380860 cadasiieé AOGIEil
diia, 40cié o0a iicdiaeei3é ¢cd3¢ aooiuée), yés iigélaeediiy 1adiia Biey éial idhiidiaed-
aiagscoaace ia 1%éeainénn I1AN-10 ide aaiiy (16é caaaité 04aiiadaoods) oa iaasiail
caleugdiic 6 10 dacsa. Aiagscoaase 1edain i8TI1a63¢iT 8164ep° ¢ 0Giiai 118iciRo3¢-
8180, éaiasé, 440daeid, Nadoaagio. €1No3 AB00, 1a+~efépaaéé ca 6idioélp [11]:
Oaaeesy 1CeiTN03éesfiol fido3a 6ioliTedeaied 0diyia (2012—2017), 4ase
Table 1.The winter resistance of groundcover roses cultivars (2012—2017), points
. D3¢ ainesasediiy Naosaaize aae
Nigo (ROGET
2012 | 2013 | 2014 | 2015 | 2016| 2017 CRITNO3éE1T03)
Magic Meillandecor 5 5 3 4 4 5 4
Sweet Meillandecor 4 5 3 4 4 4 4
Nandia Meidiland 4 4 2 4 4 4 4
Anadia 4 4 2 4 3 4 4
Rote Max Graf 4 4 4 4 4 5 4
Scarlet Meillandecor 4 4 3 4 3 4 4
Lovely Meilland 4 4 2 4 3 4 4
Fair Play 3 4 3 4 3 4 4
Patte de Velours 4 4 2 4 4 4 4
Prodige Ecarlate 4 4 3 4 3 5 4
Les Quatre Saisons 5 4 3 4 4 5 4
Red Fairy 4 4 3 4 4 4 4
Nozomi 5 4 3 4 3 4 4
Heideschnee 4 4 2 4 4 4 4
Swany 4 4 3 4 3 4 4
Nadia Meillandecor 3 3 2 4 3 4 3
Nature Meillandecor 2 3 2 3 3 3 3
Blanc Meillandecor 3 4 2 4 3 4 3
Kent 3 3 3 2 3 3 3
Akhtar 1 3 2 2 1 2 2
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naéaaele jaaiia adoiuee

C2Ai = (ReA +ReA,, +RPA, )13, | DAc6&loace 0a Ta&ialaaiiy
NZAnaéaaele [EEGES = A &ige A'3éaié3p +A3 a48aaeie + Qé. Ié,63Ta aTﬁesa é~|,|,y (2012 2017) UTas_ i

+AB 63eficaaee 04iia0a0686 —15 °N ¢idiatase
A3 = Na=, 5—6 &34, 04iiada06do —20 °N — oidiailase
aa NeA — ficiadieé siadéfiaaieé aae ofii- 1—5 &a (16d°% ceie 2015/2016 3.), oaiidda-
40203166 aseyiie iaalia (Haddaeie iaalia 0086 —25 °N — 6 2014 3. (6idiataze 1 aiae)
A&7 a6cea, AT 4d0iUee); A3 — fadAaie ade- | 0a 6 2012 8. ( 6idialase 5 a3a), 0aiiada06d86
fitaaieé aae ilgéiacediiy odaieie; Na — fia- —30 °N — 6 2012 8. (didiataee 2 a%a) [14].
daai3é aae ipélacedily ogaieie (4% 0 &t 5); 138 ~af 'ITéUTééG aifiesaaediu ceiifio3¢eir-
s &iiPae+ieé &180%10 (46y eaia®h — 8, 03 fii50%a “BoioTieseaies osiyia 467 anda-
58 éTaé —_ 6, 46y 4A5AATE — 4, A8y HAdOAAL- ifagait, ui aifnesaaedaaid iidoe iapou d3¢i?
i6 — 2, a6y 486iuée — 20). iiéacieee celiifioléeino’ — &% 1 &l 5 4ae%a
Tesibaaily C2Al iaiaiaeee ca 100-43&(- (0aae. 1).
iib geaeib. _ Acgi aeasedii 008 a06ie o0’ ¢ Bciel -
Orie dicdadoiee aeéiiail ca Afiiaip 167 i1 fio3ééinio? af 6pélasediu. AT iaéa’els ce-
asaie Microsoft Excel (2003). iTﬁ(‘)3ééé("2 N(ﬁ() éé3fiol ai ileéiasediu 4—5 aa-

€34) asaianaii nidoe Anadia, Nandia Meidiland,
o Fair Play, Heideschnee, Les Quatre Saisons, Love-

Oaaseny 2lieagiese Ndiginoseetrios ly Meilland, Magic Meillandecor,Nozomi, Patte de
(62&1I5A0TBIRE 180714) FIB0%E B6IOTITEdRAIED O8Tyia y » Viag ,Nozoml,

Velours, Prodige Ecarlate, Red Fairy, Rote Max
Table 2.Indicators of frost resistance Graf Scarlet Meilland S P t Meil
(laboratory method) of groundcover roses cultivars rat, car~e° 0_9' ,an Aef:,?r' “‘{‘E{”Y’W"Yee ,?' -

landecor. Nadaaizé d2aail ¢eiifio3ééifios (3 aa-
Cadagliiee siadefiaaiee ée) iaee fidoe Nadia Meillandecor, Blanc Meil-
Nigo aac llg€lazeally landecor, Nature Meillandecor, iéciiééé 33aaii
—30 °NI = (1—2 aaee) — oo Akhtar.

_ ] Ofivaitagail 1adodiail |6| T003éi0 é10a-
Magic Meillandecor 13,8 14,1 38,5 51,2 AOGTATAL A

3 2 3
Sweet Meillandecor 16,4 154 244 351 | &VOPC Al ¢ ”Of' ial
Nadia Meillandecor 16,1 20,1 50,3 49,8 06. Iotadaait Mscaiyed

—15 °N *

~20 °F 425 R

Randia Meidiland 135 205 27,5 588 | IIOICII0%€EIN0® 0a celifio’eeinos (0aae. 2).
Anadia 91 206 665 507 Ca o0acoelioacaie eéaaidacioied aifesaesediu
Rote Max Graf 17,6 21,2 42,8 46,7 A0ET aeaseail 0de addie fido3%a ca nooraiai ii-
Scarlet Meillandecor 18,3 22,6 23,0 4406 dIGIN03¢EIN0s: jaéasels 11d1cIio3ées — C2Al
Loyely Meilland 16,2 23,4 42,6 61,5 a33 0 a1 21,5 4aé3, iTéTgAﬁC‘) Ga3 ng| a3421,6
Fair Play 182 236 535 832 | 47499 4384 04 IAIBICIAO%E® — C2A[ 50 436%

Patte de Velours 16,6 24,8 43,2 66,8 3 436004,
Prodige Ecarlate 16,5 25,1 38,8 52,1 R 5T 6AAI A& 8 —20 °N
Les Quatre Saisons 11,1 26,7 295 555 Aéy idilidieeoa |y iaal*a ioe — —

Blanc Meillandecor 13,3 28,0 451 50,2 | 08iiadao0de, yeo iaé+ éﬁ@ 28 3 iaeodeaaecsd
Kent 192 290 592 575 63énodpou 6 |6e6|a|' 0 6ifaad ciie aifie3asedi-
Red Fairy 723 294 559 54,0 iy, ai faéadselg 11di¢ifo3ééed asaianail
Nozomi 132 308 414 417 filooé Magic Meillandecor, Sweet Meillandecor,
Heideschnee 60 337 479 780 Nadia Meillandecor, Nandia Meidiland, Anadia,

Nature Meillandecor 8.2 349 353 763 | Rote Max Graf, & 1idicifio’ééed — Scarlet
Swany 93 359 426 504 | Maillandecor, Lovely Meilland, Fair Play, Patte
Akhtar 193 695 71,3 833 : )

de Velours, Prodige Ecarlate, Les Quatre Saisons,
iaeispéa: * — cdacgée cacgiadage ap 048iiddacose Bla_nc Meillandecor, Ken_t, Red Fairy, NOZ_‘.’A”,‘!'
~15 N 6 idedTAIRs 611aaG (i iBiiilecaaeef); Heideschnee, Nature Meillandecor, Swany, &i ia-
** __ 04114020084 idMidlee6aaiiy —20 °N. 1101¢Tfo3€éed — Akhtar.
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ainaeuil o1eiaieie. ioe ioiiidisedaaiid
Tadlita ca 0aiiadao
aeyaeéeny niooé Nandia Meidiland, Les Quatre
Saisons, Nature Meillandecor, Magic Meillande-
cor, Prodige Ecarlate, Lovely Meilland, Swany,
Patte de \elours, Blanc Meillandecor, Heide-
schnee.

A&y idTiidTee0aaiiy iaaiica ca 0aiiada-
068e—-30 °N fidoé Sweet Meillandecor, Nozomi,
Scarlet Meillandecor, Rote Max Graf, Nadia
Meillandecor a3zianail ai asdie Toaio3éil
fio3éeed a7 «@8deoe+iéd» (25 da —30 °N) oi-
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landecor, Sweet Meillandecor, Nadia Meillande-
cor, Nandia Meidiland, Anadia, Rote Max Graf,
Les Quatre Saisons, Prodige Ecarlate, Lovely Meil
land, Swany, Patte de \elours, Nozomi, Scarle
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Meillandecor, Blanc Meillandecor, Heideschnee)

jaie

Q70 ss,

daénidiaiaail a6y aeéisenoaiiy a ica-

AN N Qs

837aii® 0 10421440410 E3fifodio Oedag,ie.

TADAEZE TINEEAIU

1.

10.

11.

12.

. Adnn+ oifaa l.A. Dich. Aeielae+ane

. Aanesidaa 1.b. Eiodiasesey dic a Caiaaiié

.Aanesidaa 1.p. Ae

.Adsia I.E. 14

.Easinaa AR. Oeceiéiai-aeiveie+aneed i

Aiaofiz+i3 ifeacieee ye ed2040% cellfioéalnios
a806e06 0diyia 8146 Rosal. a 611aad E3ifioaio /
1. Péastaa, O. bixie, i. Aaeosaiel, 2. Etaasu //
Asfii. Eua®a. 6i-06. Nas. a%eias+ia. — 2011, —
Aéi. 56. — N. 245—249.

. Aadfieay A E Eciiaiey oeidiieanoia & algdaaa-

fed 1144ata a nayce i ifdicionolé+eainoup ada-

1967. —223 .

a
gdeoee / 1.A. Aaff+ oitaa. — Agia-Aca:

(O]
. >

aéde / 1.p. Aafieetdaa. — Maineaesna: jao
1999. — 184 .

falae+aneed iiiad
47a 81aa Rosal., 8i081400864i06 & éa
fa6é: 03.00.05 / .b. Aaneeudaa. — iiaifneaesne,
2002. — 33 fi.
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Q
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X
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o
(0}
o
D

0
0ee 4083406
0ey danoaieé e cagail
Adr. 5. — N. 93—106.

. Aadiedai 1.A. Ninolyied iely & iaigionolé=e-

o
alfou ie1atans danodieé / I.A Aaiedsn, A.C. Te-
fefa. — 1.; iavea, 1964. — 242 f.

e

fifioé célifioiéifioe iaéioidns AidoTa dich
ohanee=iié / AR. Easitaa // 0. AIEE yoe
jafee+ind & 646asM0Aa4aii0o dafoaieé. — Neida-
ofiféen, 1991. — 0. 22. — N. 38—44.

. Eeeiaiel C.E. Pich (Eiodiaosediaaiits e eseu-

02228064104 ia 0edaeid): Eacacsia-fidaai-iee /
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R.V. Boiko

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

WINTER RESISTANCE AND FROST RESISTANCE
OF CULTIVARS OF GROUNDCOVER ROSES
INTRODUCED TO M.M. GRYSHKO NATIONAL
BOTANICAL GARDEN OF THE NAS OF UKRAINE

Objective— to evaluate the winter resistance and frost re-
sistance of 20 cultivars of groundcover roses frime col-
lection of M.M. Gryshko National Botanical Garden d
National Academy of Sciences of Ukraine (NBG).

Material and methodsThe subject of research —
20 cultivars of roses of the garden group “groundeo’
from the collection of NBG. Field research on wintere-
sistance was conducted in 2012—2017 in NBG accomglin
to the method of N.K. Vekhov (1957) with supplemest
of M.V. Besschotnova (1975). Frost resistance wasds-
tigated by the laboratory method of direct freezingf
shoots in 2014 in the laboratory of the Institutef &lorti-
culture of the National Academy of Agrarian Sciense
of Ukraine using methodology “Laboratory and field
methods for determining the frost resistance of frtrees
and crops” (2013).
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Results.The results of studying of the winter resistancé
(field method) are confirmed by the results of studying o
frost resistance (laboratory method). The method of direc

freezing of shoots has the advantages: it identifies the pp-

tential stability of the cultivar, and it can be used as an ex
press method.
ConclusionsThe investigated cultivars of groundcover

resistance. 15 cultivars, which are the most winter-resist-
ant and frost-resistant (potentially resistant to «critical»
temperatures), we recommended for using in landscaping
in the Right-Bank of Forest-Steppe of Ukraine.

Key words:groundcover roses, winter resistance, frost re-
sistance, field method of the winter resistance, method of

roses have varying degrees of winter resistance and frostdirect freezing of shoots.
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