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THERMODYNAMICAL ASPECTS

OF THE INTRODUCTION PROCESSES

The theoretical component of the introductory gsoftem the standpoint of the laws of thermodyaasniletermined. At the eco-

system level, vegetation groups with specifioamantal con

ditions characteristic of each spheis been analyzed. The in-

formation resource approach is proposed as a lnitet analogue for the study of the structural famdtional organization

of ecosystems of different levels of the hierarchy and ten

basic characteristics are determined from their evaluation.

Key wordsintroduction, laws of thermodynamics, main characteristics of ecosystem assessment, information and resource

modeling.

During many decades on the territory of M.M. Grysh-
ko National Botanical Garden due to the unique
principle of representing live plants in botanical
and geographic areas artificial phytocoenoses elo
to natural with stable homeostatic introducing

populations have been formed. In accordance with

the laws of thermodynamics, any ecosystem cori
sists of living organisms that are independent ¢
each other, with the environmental conditions
characteristic of each of them. At the same time
each organism is directly involved in the constan

tions in the process of plant life. Life activity
should be considered as a process of regulation
aimed at either structuring (in the presence of
sufficient resources) or maintaining the existing
structure (with a limited amount of resources).
Information substructure reproduces the in-
formation flows at different hierarchical levels fo
f the formation of a structured knowledge base. In
the process of plant life, the implementation of
., functional information is continuously carried
t out in the form of regression or adaptation, while

D

transfer of energy and mass, which occurs in a con- structural information is only partially avaibalbe

dition of a balanced or unbalanced state. There
fore, only thermodynamics provides a quantita-
tive definition of the organization or disorganiza-
tion of the ecosystem.

- for external observation.
Our studies of the structural and functional or-
ganization of ecosystems at the botanical and geo-
graphical expositions made it possible to develop

Ecosystems of any level of the hierarchy (from conceptual models of natural and artificial biogeo-

living cells to biogeocoenoses) can be describe
within the framework of a conceptual structural
model that reproduces the general principles g
life, adaptation and evolution. In this case, the
conceptual model as a biotechnical analogue d
systems of this complexity level includes two sul
systems — resource and information.

Resource substructure, according to the theor
of V.I. Vernadsky, describes the dynamics of th
balance of material and energy resources ar
their ecological and physiological transforma-

2d coenoses from the standpoint of the laws of thermo-
dynamics and to determine the sequence of their
f synthesis for climatic changes; to identify the dea
and criteria for identifying ecosystems; to construct
f conceptual models of the structure of an object, in
- which each subsystem corresponds to an informa-
tion model and an adequate state parameter; to es-
y tablish the rank of the information matrix of the
e state parameter and its orthogonality; to get the-p
d mary information and to process it at the current
time scale; to check the system performance.
In particular, the first law is based on the fact

© N.V. ZAIMENKO, 2019
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that ecosystems of different hierarchical levels

3



N.V. Zaimenko

Fig. 1. State of pine plants on the botanical-geographical area “Forests of Ukrainian Plafy— corrupted, drying plants;

B — healthy plants

function due to their internal energy and external
energy source. As an example, the etiology of dry
ing out is a poorly understood and unclear sectio

of forest pathology. The one-sidedness of intert

pretations of causal relationships is generally cha
acterized by a rather simplistic approach, which
explains the root cause of any factor that is unde
standable by an expert. The drying of trees of or
or more species, especially at different stages
the ontogeny, is stretched in time and space, and
lot of factors influence the process. Taking into
consideration that those ecosystems are the mo
complex biological complexes in the organic world
the pathological process is always the interactio
of big number of organisms of different taxonomig
groups. Therefore, the problem of massive dryin
of pine trees must be considered from the stand
point of synecology and biogeocenology, given tha

death of plants at the final stage. Our recent stud-
- ies have proved that one of the primary causes of
N pine-tree depletion, not only in Ukraine, but also
in Europe, is the consolidation of forest litter, it's
- very rapid destruction, which results in the accu-
mulation of large volumes of ammonium nitrogen
- in the soil (Fig. 1). The forest floor can be viewed
e as a mixture of organic substances (cellulose, pro-
ofteins, resins, etc.), which performs many protec-
a tive functions, one of the main of which is pre-
venting soil compaction, preservation of ento-
stmophagous insects and microorganisms that in-
hibit the development of pathogenic organisms,
n supporting the biological balance of the forest ec-
osystem. The main reasons for the accumulation
j of ammoniac forms of nitrogen in the soil under
- pine plantations are:
t e consolidation of soil as a result of rapid de-

pests and phytopathogenic microorganisms caus

4

e struction of forest litter and short-term showers;
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Thermodynamical aspects of the introduction processes

« lighting of the forest, development of grassy|
vegetation, accumulation of organic matter, for-
mation of humic acids in aerobic conditions, syn-

thesis of water-soluble ammonia compounds ang §

their penetration under drought conditions into
anaerobic zone;

* lack of moisture due to reduced rainfall and
more intensive aerobiosis during drought 3; the con
tinuous accumulation of mineral salts in the turf
horizon;

« ammonium salts, which are always present in
rainwater;

« high temperatures, which leads to overheat-
ing of soil due to the rapid destruction of forest
litter;

* low content of potassium and calcium soils;

« inhibition of nitrification processes due to
high acidity of the soil.

Consequently, accumulation of ammonia ni-
trogen and soil consolidation occurs in the condi-
tions of destruction of forest litter, which leads to
the physiological weakening of pine plants and
makes them favorable for the settlement of insects
phytophagous and phytopathogenic microorgan-
isms. Reduction of the negative effects of ammot
nia nitrogen on the root system of pine plants can
be achieved by adding of potassium and calciu
salts. It is possible to radically solve the problem of
protection of plants of pine trees against dryin
out by managing the processes of soil microbio
development with the help of nitrification inhi-

Fig. 2. Japanese Garden of M.M. Gryshko National Bo-
tanical Garden. Development of closed ecosystem

active physiological state under conditions of a
hermetic volume, and which enable the discovery
of the versatile effects of stress factors, inclogli
microgravity on the vital functions and the devel-
opment of living systems (Fig. 2). In a series afss
mic and laboratory experiments that model to
some extent the influence of individual factors of
the orbital flight, one can determine the nature of
the changes occurring in different objects under
the influence of physical stress factors depending
on the nature and duration of the factor, the degre
of complexity and physiological state plants [1].
The third law of thermodynamics, or the Nerst
theorem, proves that the entropy of physico-che-
mical processes within the ecosystem in the state
of thermodynamic equilibrium in the direction

bitors, as well as siliceous mixtures that change of temperature parameters to absolute values re-

the composition and ratio of microorganism pop-
ulations, however, it requires additional research
In addition, it is necessary to optimize the specie
composition of plants in pine plantations through
the mandatory formation and conservation of th
leveling, and in the case of overall cuttings other
wood species should be planted.

The second law indicates the irreversibility o
macroscopic processes that occur at a certain
speed. Thus, in a closed isolated ecological syste
the entropy either remains unchanged, or increas
es and in equilibrium reaches the maximum bear
ings. As an example of the second law of therm
dynamics could serve integrated studies of varyi
degrees of complexity of organisms that are in an

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

mains unchanged. According to the general prin-
ciples of the reliability of the functioning of bio-
logical systems, the coordination of plant life
processes is carried out by several independent
regulatory systems, in particular electrophysiolog-
ical. Agitation, which spreads in the leading tis-
sues, is probably the first and the most urgent type
of connection between all organs of plants, as long
as the slower regulatory channels enter into force.
The exceptional importance of bioelectric proc-
esses in the implementation of self-regulation, ad-
aptation and evolution of living organisms requires
a detailed study of bioelectric potentials. The

g manifestation of the third law is the very stable in-

dicators of the surface biological potentials of the

5
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Fig. 3. The manifestation of the third law. Blooming of
Vanda hybrida

flower, especially its reproductive organs, which

remain unchanged in all parameters of the envit

ronment (Fig. 3).

The fourth temporary law, or the concept of
Prigozhyn, is based on the concept of dissipativ
structures, that is, living organisms maintain them
selves in a state of distant from equilibrium. As a
example, there are many metabolic processes th
occur in living organisms and the chemical ang
thermal equilibrium when these processes an
stopped. The principles of life cycle discretization
in the range of different durability allow us to con-
sider the plant as a purposeful system in conjung
tion with the local environment within the frame-
work of the planetary system and a global sourg

type is presented as a purposeful system of a high-
er level of hierarchy, under the control of which

is the structure formation and the choice of the
strategy of life. The phenotype is a collection of
not only morphological features, but also products
of the exchange of physiological and biochemical
processes (Fig. 4).

Thus, the system for managing the processes of
structure formation and plant life has a complex
organization, hierarchical in terms of functional
goals and mode of existence, which are laid down
in the basis of genetic knowledge.

Currently, there are two principles of thermo-
dynamics that can be used to describe equilibrium
ecosystems of introductive populations. The first
principle is valid for isolated ecosystems, that is,
entropy always increases with time and approach-
es to the maximum values in a state of equilibrium.
The second principle is for the open ecosystems,
in particular agrarian ones, namely: entropy de-
creases over time and approaches to the minimum
values in a state of equilibrium.

n Based on the above we can list ten basic charac-
atteristics to describe ecosystems of any hierarchical
level of complexity:

1 — the principle of maximum energy accumu-
lation [2]: the systems will be controlled provided
the maximum amount of energy is available;

2 — the principle of maximum energy conser-
vation [3]: accumulation of biomass;

e 3, 4 — maximum correspondence and realiza-

e

e

of solar energy resources. In this case, the gen

o-tion [4]: different type of carbon fixation in plats;

Fig. 4. Destruction processes of forest ecosystem

ISSN 1605-6574. 2108146863y difiéei, 2019, 1 1



Thermodynamical aspects of the introduction processes

5 — maximum improvement of the system [5];
optimization of agrophysical and agrochemical
parameters of the soill;

6 — maximum bifurcation [6]: high adaptive
potential of plants;

7 — the principle of cyclicity [7], or far-from-
equelibrium: ontogenetic development of plants;

8 — hour principle [8]: the term of self-renew-
al of the ecosystem;

9 — minimal bifurcation [9]: genetically pro-
grammed processes in plants;

10 —minimal responsibility and implementa-
tion [10]: sensitivity of plants to stress factors.

Conclusions

Thus, the analysis of the introduction process fromn
the standpoint of the laws of thermodynamicg
makes it possible to analyze natural and artificigl
ecosystems interaction with the external environ-

ment as an adaptive, purposefully developed sys-

tem, taking into account that the soil and plant
groups are adapted to certain biological, geologi
cal coenoses and difficult to be approximated,
The information resource approach to the esti-
mation of natural biological, geological coenoses$
makes it possible to identify parametrically the
processes of their functioning and structure for-
mation using the existing modeling theory.
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MRT = f (L/k, 1/K,, ..., 1/K )
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Fig 2. Scheme of organic matter transformation in soMRT — mean residence time& —
decomposition rate constantl/k  t.,) [1]
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pboll 0406iiela3s; aediaievoaa adiaocaseey [15], iy. 1@ 17Tiee iPajaoe aaa Aiiiae
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Eadaii aaimiocoun nToiz oié3a daais aineeie, ciédaia aca ~adaiieé Quercus

TAifaiel iaaiesen a 60aa 431ao- rubraL
66y 0a ila24ies 814624100 154- Oaceé aead Tiyipoouny sfotoiel felsi-
Opaaoe aaciiiadaaili 3¢ aaeeéeié 1aia- +4iiyi 08163+1e0 éaiopasa oa iadaee, Hé3eu-
16 16840+, 58+ M6 +& a&e%i- e& 6%MNAMG HOBTAG6AI0A Mileeead® ciasit
816 4éiéan. laioeesa ¢3 aeoiaievoada iaiga é1iN0Iai03%4, a ¢,¢, ddvoée 4eéidenoiase
A3Taoaseey 3¢ neaada @ai6 1ano iaiadsail | cia+il 1aigd 4an080&016%a. O4 04ad4azeaiiy ©

ISSN 1605-6574. 2108146863y difiéei, 2019, 1 1



fiidaddaceadel aéy 4aaaouid 3iodiadcéiaaied °0ufy 30—31 % Tiadd. Ca aaieie 6ed aaoiosa,
+e aéé’iadeciaaied aeasa oifigei, yé3 +anol 8ega +adac 24 i3 iafa Tiadd aifiyaa® 58 % as3a
iadaadaapou 6 cia+it aéasaidged 6ifaad ii- aeodsail, olaol a o6ilaad 2i0dia6éo3; eefnoy
d3aiyiii 3¢ aaoidoiiieie aeaaie. Dicaeyia- Q. rubradicéeasacolny aaas+s ifaselirga.
iT 04 ia 19eééaas 1aifal 3¢ iaéilgedaiteed ¥36ioiaa 1agidasia, yéa © aaseeeael +ei-
6 24813 3(081a0064ai0%a —  Quercus rubraldi- ieéfi 1a0ai3+iial 3 08163+i1al itassaiaiiy
aiae3coaaage iMfaa 100 i3fivacdifioait ouian Tiaad, a3aaa° iaddaads i¥noaael, a ia 3iodias-
aeao alieles, D. Chmura [17] 43¢@ia aéniia- glaaiéi aeéaai [11]. Ca aaieie [21], gaéa-
80, U &3 iadaceaii aieeaa® ia aeaiaa dadao- 8310l dicéeaad eenoy adaa idyil cagaseeou a%a
fioal é3fitaed aéinenodl, a odedaea aediudaai- aeaiaial 4adaonoaa 13édiasoiila, éiod® addoou
iy aead idecaiaeou ai snofoiial Aidiuaily 6+anol 6 44R0B6EH3., MGaN0da0s. A 6i1aad 3iodi-
aediail;, nodveoode 0dad'yiial yoono, iPasinod | a6éo3; asandoi® ia eégd 1édaid aeae, a 033
04 13aé3éa. A. Riepas 0a L. Straigyt(2008) [27] | 066ié6Miagiiz ad6ie 4af0d6801d%a. C T1a&yas
igladée 1Ma%aia ainesasedily 6 E€oas. Aifies- fa 64 odiie 0d163+iial iTassaiaily eenoy
aeawge 79 i*noacdinoait Q. rubra afié anoaii- Q. rubra® cia+il iese+eie, i*ae 6 18aead 1de-
aeee, Ui é1al Mgedaiiy nide-eieél gieé- aiaiial adaaeo iigedaiiy
faity 6 0aasii® aifesasedily 11 faiidaelied Aeva i1a3aiyii ¢ aaoiooiiieie ildiaaie
0daa'yied aineei. Ea% oial, a0él ¢'yhraail, f03€E3fiou eenoyw. rubrad 0deadaésgeé 1ad%a
Ut ia Taiaéiaiio ‘00io® i*a d3cieie aeaaie é1ai diceeaad coiiagais, ead iecuéial oai-
aocda (cae+aéiial oa +adaiiian) 3noloii a3adse- 03+iial ¢ia+aily, nidoeds+ieie 63i3+ieie
iye0URYy AG0ARROU 4af080E01a%a. O "86i0% B4 | 0a 6%ce+igie aeanoeainoyie. liaaipp+e
Q. rubradeyaeée ia 34 % iaiga 13éa1130403%4, aeanoeainos fiaad 3iodiadéiaaied oa i3ncaaes
ia 20 % — 6aepeiciaanoaceniosa oa ia 5 % — | (Nasdia 2adiia) 44044ied aifeei, D. Dobry-
aifiz63éaoniosa 1Mo3aiyit 3¢ “06iol 3¢-ika lovska[18] afnoaiiaeéa, ui iaa Q. rubradic-
Q. roburL. @eaaacouny 6 8 dacg3a iaséuited, iteTilia cor-
O éia%iied a%asiaad, aa © aani iaiassa- data (8én. 3,a). lfaieé  dicéeaa Tiaad Q. rubra
ieé éfiiedén 1daaiscisa-adnoddeoniasa, dig- 00eaac ai 5 oiésa, ofas yé 95 % 1iaao Tilia cor-
geaa 1ladd asaadaacouny cia+il saeaed, itee data 6 al€ugifio® aeiaaésa iailiop aoda+a°
a 611aad 308146803, (0adéedy). Cal2 ik 6ide- | aiaoiis+ié N0d6e00d0 aidiaiace iadeed 6 i3.
giaied e’ad ca 6+anopQ. rubraiafa fiaao AAao1d iyAipe 6aé 6ainai cia+il ieae+ip
cldigééanu ia 41—A47 % [23]. Oaiieé dicéeasas (6 5 dag3a) élivaiodas3p eaadséuied alaidic-
fiaad a cadiiaénuéed é3nad aocee cia+ii ii- +eiied Ailéoé afiad® Q. rubra(oén. 3,b), a oa-
aselidgeie. Aligsasediiy 28 i3ioacdinoail Ele é1ai iecUéip caaocidiop fAloaddaaoe oa
Q. rubraa 1deead cadsaiily, 0a 6aiodaéuil, Eeoae | 60deidaace aieias (aelg iPae 04a3+3 idee+ip
[28] aeyaeét, ui aididiase 12 i3 dicééada- 1Md2aiyii ¢ 0aéip 6  Tilia cordata).

Dbicéeasd 11add Q. rubra 6 €103iied &3401aad 0a a 6itaad 3i0d1adéss;,
Decomposition of). rubralitter in the natural and man-made oak forests

Aseddael Oitae | Odeaaesniou, i3 | xanoéa caseaséo, %

Holdsworth et al. (2008) E3f x3ii&aa, N@A 15 55

Pouyat & Carreiro (2003) Eso+63eanuéeé e, NgA 12 59

Frost & Hunter (2008) 1a¢iéinie, NoA 12 53

Kim et al. (1996) pineniifuéeé e3n, NgA 12 58

Straigyte & Zalkauskas (2012) 28 iafnaaaeal. rubrg E€oaa 12 69
Jonczak et al (2015) Caieaaic a3a0iae, ledina 12 62
Straigyte & Zalkauskas (2012) 28 iafiadeeal. rubrg E€oda 24 58
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T. Bedernichek

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

BIOLOGICAL CARBON SEQUESTRATION:
PERSPECTIVES FOR APPLICATION

OF INTRODUCED TREE SPECIES

(CASE STUDY OF QUERCUS RUBRA.)

One of the most important tasks of modern biogeochistry

is to decrease the concentration of carbon dioxide in trop-
osphere. Biological carbon sequestration is widely used for
this purpose as a simple and effective method; and seques-
tration efficiency is often described in terms of biological
productivity. Hence, the most typical way to increase the
rates of carbon sequestration is to increase the productivity
of plant communities. In this study we suggest the opposite
approach — to slow down decomposition of plant litter
and detritus in forest ecosystems. For this purpose we sug-
gest to disturb one or several segments of trophic chains
and webs. Six-block scheme of trophic transformations of
organic matter was developed: which included: biomass,
necromass, copromass (feces), liquid waste products, de-
tritus and soil organic matter. These blocks significantly
differ from each other in mean residence time of organic
matter and thus can be used for modeling of organic mat-
ter dynamics in terrestrial ecosystems. Litter @fuercus
rubra L., as one of the most widespread introduced tree
species, was used for case study. Decomposition rates of
red oak and native species in temperate zone of East Eu-
rope were compared. Application of introduced tree spe-
cies for biological carbon sequestration was shown to be
reasonable and perspective for future studies.

Key words:carbon reservoir, detritus, soil organic matter,
phytomass, catabolismQuercus rubraintroduced tree
species.

17



3bepeskerns
pi3HoMmaHIMmMSa poCAUH

OAE 58.006:581.93(477-25)
1.2. GEIAAD
jaseiiasiieé aloait+ieé fnaa 3iam 1.1. Abégea IAT Oedagie

NIIOAIIA OEIDA TAGCATAEUIAT AlOAI2xIIAT NAAO
%iaic 1.I. ADEGEA IAI OEPATIE (i. EE A). ITAZANIEAIIR 1.
AAIDEAAII2 AEAE

j40a — aea+eoe Acalaeé Néeas 3 fodoeosds filioaiil, dede fa 08406e0id3,, avsiiasuiial 4
34z 1.1. Adegea 1Al Oedasie (i. Eeca).

204336 04 1a0tae.  1areo Alfesacedily — oaéniins+ieé neeaa fmoaiil & SiReeiiAl iTedead lavsiasuial &l-
oais+i1al faao siai 11, Adegea IAl Oédae ie. Aifies  &aediiy 161444411 6 2010—2018 35. ia 0450183, Aldaik+iTal fiagd.

DPacoeioace Enifiiaéo aaloeadiils, 68aé63,, filidaiily, 6618 lassiaguitar aloas+ital faao siaik 1.1, Adeséa
Al Oédacie isfioeol 385 0aéfiiica, uf foailacol aéecliél 59 % &34 6fso; Ailidaiily, 6&1de. U 18 1&ipd 7 ae4sa,
ciédaia 5%483fii, fiesa Addseade cieéeedie 3¢ ideaials, 6e16e Aldas+iial naas. Osiieie © 3iich+3 AaTeaAii Moeys3,
438360610 5°%aé3fied aca%a 6&1de.

Aefiitage. Aaideaaiia 66aé63y fitioaiil;, 661de Aloair+iial faad 6a0a0adecoPolfy Adeeedl oaeniind+iel 4a-
Za0M0AT, O yATpeoify &3¢iliairoisfiop 4&1ofica ia é1a1 08080183, 0a Bicdar6aaiiyi 6 6eidenoe+il 4ada ofo
daélic. 1aeaianciaiia aiel lassiagninar aloaic+ital iaad 3iai 1.1. Adeeéa 1Al O&da i iadcae+aéil Adsese-
a3, éseiee ia é1al 0&4oe0id3., 14°eoll caddaaediiy © aaldeadiia 66164 Idaaladdaeeiial E3fINOAIG. 1Adfiae0ealTh
° 331a08%A0%Y A0da+4ie0 MGEYH3¢ 486361810 3348%ies aa10eaaiies aeasa.

Toai3=il aaob

Eép+1a3 fetaa; lassiiadiieé aldaic+ieé naa, fitidaiia 6e1da, a&id @aaiia 682863y o&1oe, Ee¢a, 4%16%iNakooy.
Alazeeead caasaiiy a%eias+il; facee fa no+an- | &3nfyi 3 E3Ainoain. Eial 616886%6ia 66182
ili6 &0ai® — aea+aiiy 4%8%iMarooy a oii- a34cia+acouny aaaaonoan 3 8%iiaicooyi. Ae-
430 634aisciaaiial iadaaiaeta. A oufio an- a+&iiy fifioaiii;, o&ide AN 1a&i 129a-
18803 aéosaslieie © aifie3asediiy filidaiied aazell 68aAiai0adIeé 638280488, 01i6 cacesa-
0618 3i0814086%6180 6ai083%a difeei, fafai- °dURY A806AGUIRT 3 Adcesead caaAAiiyi
14034 410ai%+ 16 Naa%a. Casepeée aaideadiied ja0a — aea-eoe fid+afieé 0aniNis+-
431011%8 04 ¢ Ciiadsiiaai® aiasiae (66U068- | (éé neeaa ® NOB6BO6dO filidaiil, 66188 ia
63016411ce) a 3i081a086%6ied 6aiddad © - 0&Be01I83%, avsliasuiial aioais+iial faas 3ia-
ieie TNadAAeaIS TTiGEYH3¢ AAI5eAAIR6 ae- i3 1.1. Adepeéa IAl Oasag ie
433 3 1108&A40POU 1036114l 11i3018e46. ESq% e
o741, & 611446 3idaifieails, 3081a6e63éiis, &i- lacadaé oa iaoiae
4108 OABHTTEIeé fecaa RMOAINAT 8- Aing3aezediiy 181adadia 6 2010—2018 84. ia
Beifial 1165040 18984083° A i0%Ré &e- 04080183, IAN
121203, O1i6 12° 42206044 Cia+Aily 6 cadasi- Oadidi «iiilioaiia 6éida» ca Tigedaiel
iiadieias+ilio anideod oa aey aifiesasediiy aecia+aiiyi — «AGeoIirHol iMoeyoe oin-
6201caad0AIAIl éel, ye3 aeieéee ia idairé 0a0eoid3;, aiaseuii»
[AGAAGIRE Aoai:ieé Ada a1l Adeg- [16], — 62808+ AOIRGPOURY 404U-&1:, E116830-
éa Al Oadagie (IAN) ° isiasaiip osiace- ii¢, Oeloe, aed & Odayi® éidl cafnoifiiadpol ia-
83%iip 6fioaitaip Oedacie. Digoasiaaieé 6 dadaeeil Ulal 0a6&0i5%€ 3i0diacés3éied Gai-
OETBeR0R=1T 4332016 BAEN A 14 i Ti- 08%4, fanaiiddaa aey cdo+iino® asaiédaiéaiiy
asania ¢ 6 filioaiile, (a0eidifiels) 66ide a3
©12 GEIAAD, 2019 816a803%¢i1¢, (é0&liveataaits). [3a +an siadioa-

18 ISSN 1605-6574. 2i081a6é6%y difiéei, 2019, 1 1



BN A0 N N A Z AN

- a3a aaadadioeaied éidenodaaéeny ianaiiadaa

decass; filioaiil;, 66188 IAN aeieéea i
0834 & 601+14ii® ¢ ¢, aile. A 611aad %oaifiea- cadaaiiyi A.A. Tsiofitiiaie, [12]. GCdacee aa-
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EQUISETACEAE: Equisetum arvende

Nota. Equisetum telmatei&hrh.
a 08188 /itee Aeadaeosuéei iiano
. «Aeadae+3» — il iaaaisisyinuén ,
fa aeny+1i6 ale3003 a3ey aseddaé, 09.07.1917;
17.06.1918 [15]; 6 aadaadkW idaanoadeail
4adaoi caioa 63¢ied é16aeo0iaa 3¢ 63, iMivey-

63, 4a07aai® 1920—1940-ié 3. Aifioaiic 6p
iMioeys3p aeasd aa+ea AE. Cadta 6 1945 4.,
B¢i3gd aianesaié caddaiae 6 i*aaaiizé +anoe-
i3 ieidailile, 0800183, IAN 3 canis+aiiy foe-
80 iMoeyosy cieééa [4]/.

POLYPODIOPHYTA

CYSTOPTERIDACEAE: Cystopteris fragilis

(L.) Bernh. /cag3hidi® noeee — &3 «Eadia-

0&», «Edei», «Eaaeél(;»/.

ae
fio.

1 060 3 aaes «a%.» — adeyiea.
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DRYOPTERIDACEAE: Dryopteris carthusiana

(Vill.) H.P.Fuchs /aiéiaa 6&iaiagia, a3e. «A3ei-

i3 &38yiéé, co%aéal.

THELYPTERIDACEAE: Thelypteris palustris
(A. Gray) Schott /caiafiail ¢ 018611 ia diciiaa-
i@ 0a a38. «Iioé d1éo»/.

PINOPHYTA

PINACEAE

aaiital Caseioy iiaee aooe iayaid aaioe-
aaii® Tndéeéta Pinus sylvestrik., aga ieid® 6aé
aea °© 30oiadoaiol 3 fo3éélal naiinas ia
60aiop°.

MAGNOLIOPHYTA

MAGNOLIOPSIDA

ARISTOLOCHIACEAE: Aristolochia clemati-
tis L. /iaaaidiayinue® noeee, d6addagliz as3-
éyiée/, Asarum europaeuin

LILIOPSIDA

ALISMATACEAE: Alisma plantago-aquatica. /

ALLIACEAE: Allium oleraceuniL., A. rotun-
dumL., A. scorodoprasuin

ASPARAGACEAE: Asparagus officinalis. /
TNOAITAR a3eyiée, a3aéll.

CONVALLARIACEAE: Convallaria majalisL.,
Polygonatum multiflorurg.) All., P. odoratungMill.)
Druce.

CYPERACEAE: Carex acutal. /aaééa Tia-
époeiéa o0a 3./, C. digitatalL., C. hirtaL., C. le-
porinaL., C. micheliiHost /43€. «Eaaéac» — &i-
@aeuil, ileeéeal, cadacaii/, C. pilosaScop.,
C. praecoxschreb.,C. pseudocyperus /dicadé —
6 aanaéi’/, C. spicateHuds. /aaiadad’é — Ocalaee
aio3xeié/, C. vulpinal., Eleocharis palustrigl.)
Roem. & Schult., Scirpus lacustris., Scirpus syl-
vaticusL.

HYACINTHACEAE: Scilla bifoliaL.

IRIDACEAE: Iris aphylla L. (I. hungarica
Waldst. & Kit. ) /éafiaeé 1adea ia aadeeid
jaaaisioyinieial noees, asey ase. «Nodie»
(50°24'43.39"N, 30°34'3.29"E), 6 1990-0° 80. aé-

s s A ~

yaea Az l&éiiee; e eleasiia 1asi+endsi-
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idediail aéa oifioa ca 2 éi *aadiited — ia
0eiéa/.

JUNCACEAE: Juncus articulatusL. /dica-
a%¢/, J. effusus., J. inflexud.. /6¢éataae [aaaisi-
dyinuélar gina/.

LEMNACEAE: Lemna minorL. /aaiaéie 3
araainoséés aiaéie/.

LILIACEAE: Gagea erubesced(iBesser) Schult.
& Schult.f., G. lutea(L.) Ker Gawl., G. minima
(L.) Ker Gawl., G. paczoski(Zapal.) Grossh. /
dichsyii & ivaadiisé 3 igeaise +anoeiad IAN/.

ORCHIDACEAE: Epipactis helleboringL.)
Crantz /éléaéuil 6 aiéiase oéiaiaeir aiecod
a%. «Aséugiyé» (50°24'50.90"N, 30°34'8.66"E);
*ioadinoaiiy iaoeiiaa 3 adeed ¢aosiaia, ainee-
ie 1agidicaeions; 6 2014 8. a&cia+aii 12 iii-
aéi ia et 31 2 6 2018 6. — 31 1if4eio ia
""" 2[22]/.

POACEAE: Agrostis capillari. /6 6aiodaéu-
lonifera L., Alopecurus pratensis, Brachypodium
sylvaticum (Huds.) P.Beauv., Bromus benekenii
(Lange) Trimen /a3&. «Di¢ita303%», d0adiaa a340i-
aa/, B. inermisLeyss.,B. hordeaceus., Calama-
grostis epigeiod..) Roth, Cynodon dactylor(L.)
Pers.,Dactylis glomeraté., Elymus caninugL.) L.,
Elytrigia intermedigHost) Nevski,E. mucronata
(Opiz) Prokud. /iiiida&e+it 6 6aiodaeuizé +an-
oeéi® IAN/, E. repens(L.) Nevski, Eragrostis
minorHost, Festuca gigante@..) Vill., F. ovinalL.,
F. pratensigiuds.,F. regeliangPaviov §. orientalis
Kern.) /a38€0e03 438yiéé, & 448aolid 1*noyo; 6
3804203 KWHA © ¢a3d: 438. «Edei», €i1a3ail,

AN 2

filieéé/, F. rubral. /4%. «A3d», ileeéeal, cada-
cail/, F. valesiacaGaudin /43¢y &3¢. «A3d» —
asaéoeona Fuaia aséyiéal/, Glyceria notataChe-

SOOI POV

Z s o~

lium perenned.., Melica transsilvaniceschur, Mi-
lium effusumL., Phleum pratensé., Phragmites
australis(Cav.) Trin. ex Steud.Poa angustifolid..,
P. annuaL., P. compressk., P. nemoralid.., P. pra-
tensid.., P. trivialisL.

Nota. Stipa capillatd.., 3i1a30ii, cieééeé aea

0&18e /6 [5] ad4 1aadaaiT: «aé. Aeadadoliénal
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iaianoesy» — ia fdeead. Oy aéacaéa ia ias-
geé Taéya AOTNGPOURY iadaitioyifiuééd nde-
6% aaélel Aeadaesueian iliafoedy ia fo-
+anité 0adeoids; AN, aga ia aeésp+aii, ul
éadouny st Eefnd &id0 (ca 2 éi i*aaaiitea 4%
Aeaoaeosiienal itianoedy), aa ains coinoal
é1aéeal.

TYPHACEAE: Typha angustifolid.., T. lati-
folia L.

ROSOPSIDA

ACERACEAE: Acer campestre., A. platanoi-
desL., A. tataricumL.
é3i1a3 a3eyiée, & 43é3eUéi0 13noyol.

APIACEAE: Aegopodium podagraria, Aethu-
sa cynapiuni. /436y Aeacaaouénal ilianoedy,
09.07.1918 [14]; iéi® &éa ai¢hdyil 00aiéyeouny
a 631486 6A00iTaAIIY6 ia 438. «Adaalaa 4%adi-
aa», «A3ligiyé» 3 «Eadiade»/, Anthriscus sylve-
stris (L.) Hoffm., Chaerophyllum bulbosur. /
carota L., Eryngium campestré. /a38é0e03 as-
eyiée, ¢okaéal/, E. planumL. /Ailoaae~it ia
a3aéoeoed aséyiéad/, Falcaria vulgarisBernh.,
Heracleum sibiricunk.., Pastinaca sativa. subsp.
sylvestris(Mill.) Rouy & E.G.Camus, Peuceda-
num alsaticunl. /aey 13aaaiiial Casaeioy ia-
alayou aaéseliéa aaoisla [14, 18 (1955, o. 7)];
fefs ~anol odaieycouny ia aadd3aéad faaais-
ioyifnuéed noeé3d/, Pimpinella saxifragd.., Sa-
nicula europaed.. /43¢. «Eadéac» — 6 4081aMi6
aeases, 2010, 2 A. Eiced (KWHA), éiasaii,
1¥oaaial Mioiaeediiy/,  Seseli annuun., S. li-
banotis (L.) W.D.J.Koch /fiidade+ii ia a3a-
€0e0e0 aseyiéad/, Torilis japonica(Houtt.) DC.

APOCYNACEAE: Vincetoxicum hirundinaria
Medik.

ASTERACEAE: Achillea collina J.Becker ex
Rchb., A. inundataKondr., A. millefoliumL., A. pan-
nonicaScheele A. setacedValdst. & Kit., Anthemis
subtinctoriaDobrocz. /438y «Edafiiat Aaido» —
ia eaniano 1aseas, 12.06.2018, A2, 1aéuiee,

.. Daé/, Arctium lappéa.., A. minug(Hill) Bernh.,

A. tomentosurMlill. /iTaaéoae odaieypouny ii-

e SANA AN AL O srae NANA £ N v 2 Z XN

caiefair yé A. ambiguun(Celak.) Nyman, aéa
& 04é a3iiicae id aéep+acil ai 1A0aé3eos yé
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yaieé a3aoea/, Artemisia austriacdacq.,A. cam-
pestrisL. (incl A. dniproicaKlokov), A. marschal-
liana Spreng, A. vulgarisL., Carduus crispus.,
Centaurea jaced., C. pseudomaculodaobrocz.
s. str. /a38é0e0® Puaieno’ aeyiéé; +afoéia
ifaeiia® iciaée, 1ddad%air 4l C. borysthenica
Gruner® s. str./, C. scabioséd.., Chondrilla juncea
L., Cichorium intybusL., Cirsium arvensgL.)
Scop., C. vulgare(Savi) Ten.,Crepis tectorun.,
Echinops sphaerocephalls Eupatorium canna-
aisioyiniéed fideés3d/, Helichrysumarenarium
(L.) Moench /438y é18i6Mo6 * 6; Eadadac aeal,
Hieracium umbellatumL., Hypochaeris radicata
L., Inula britannical., |. heleniumL. /Eadaaa¢ a-
8a; a3e. «Eaaéac» 3 «Asdlapsana communis.,
Leontodon autumnalis., Leucanthemum vulgare
Lam. /436. «Edei», 44iadadsé/, Mycelismuralis
(L.) Dumort., Picris hieracioidesL., Pilosella
cymosa(L.) F.Schultz & Sch.Bip, P. officinarum
F.Schultz & Sch.Bip.,P. prussicgNaeg. & Peter)
Sojak /i3ee 48i40a0% (436. «Digi6a30%») 3 Ada-
alaip 43a0ialp — ia 6¢é3++3 aloiae, iaéi+e-
fiaélia asdia/, Senecio jacobaeh., S. vernalis
Waldst. & Kit., Solidago virgaure&., Sonchus ar-
vensid.. subsp uliginosusNyman, Tanacetum vul-
garel., Taraxacum officinalé.., T. serotinun{Waldst.
& Kit.) Poir. /aad63aée iaaaifiayifuéed roe-
&34/, Tragopogon dubiuscop. subspmajor(Jacqg.)
Vollm., T. ucrainicusArtemcz. /a3aéde03 a3éyi-
ée, +afol/, Tussilago farfard..

Nota. Cirsium decussatudanka C. eriophorum
Scop.) — éi1430i1, cieééeé aéa oéioe /a3y
Aeaoaeouénal ilianoedy — ia easiliied aa-
éad [9 (1890, +. 4)] /,Scorzonera humilis. —
€11a%0il, cieééeé aéa 08i10e /oéacail aey
040€0183%¢, IAN, ca Eadiasdd [18 (1965, 0. 12)]/.

BALSAMINACEAE: Nota. Impatiens noli-tange-
reL. / &%y Aeaoacouéid ilanoesy [9 (1887, +.
2)]; iei® aéa M0dAAaq° Bacaddasediiy.

BERBERIDACEAE: Berberis vulgaris L.4a6-
03%4éé adaitioyinuéed noeesa, imaeiét /.

BETULACEAE: Alnus glutinosqL.) Gaertn. /
eaely ~anoéia iadaicioyinuééd noeed/, Carpi-
nus betulud.., Corylus avelland.., Betula pendula
Roth /6 ianadesediiyd 1M ansé 088eoids;, IAN;

fiifoadé+ii ooaieypouny aeéioinés iniaeie/.
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BORAGINACEAE: Asperugo procumberis,
Cerinthe minolL. / Ca3deiddl — &%y 0. «Aeao-
aé+3», 11 aikioianuéno noées 20.07.1916;
22.06.1917 [15]; Ca3deiaol [18 (1957, o. 8)]Ec-
8poeiéa/, M. sparsifloral.C.Mikan ex Pohl,Pul-
monaria obscur®umort., Symphytum officinale.
[Bze fagdaidigyifuéeie noeeaie 3 gind/.

Nota. Pulmonaria angustifolid.. /Ca38eiaou
[18 (1957, 0. 8)]; iei® aeéa 1108346 Baoaas-
aeealiiyl.

BRASSICACEAE: Alliaria petiolata(M.Bieb.)
Cavara & Grande,Alyssum calycinunk. /863a-
daéli® aseyiée, cocaéal, Barbarea vulgaridR.Br.
subsparcuata(Opiz ex J.Presl & C.Presl) Hayek /
0aiodacuia +anoeia, Aidaae+it, acaiaese las-
ai%idyinuéial gind/,  Berteroa incandL.) DC.,
Cardamine parvifloraL., Dentaria bulbiferal.,
Draba nemorosa. /ia&é1éi é18i6fo * 6/, Ero-
phila verna(L.) Besser,Hesperis matronali. /
filldade+il fa &%iiaed 3 d6addaelied aeyi-
éad/, Rorippa austriacgCrantz) BesserR. palu-
stris (L.) Besser,R. sylvestrigL.) Besser, Turritis
glabral. /4%. «Eadiaoé» — daéyaeia ia 43663%-
03 idaaisioyinuéial ndees, 1 intaeia, 2014/.

CAMPANULACEAE: Campanula bononiensis
L., C. patulaL. /&3. «Eadiadeé»/, C. persicifolia
L. /8ichdyii fa e3filaed a3eyiéad; 6 &1i*0ada-
00i® — ia noees iaa Aeacaeouéei ilanoe-
dal, ia 1aiké 3¢ daeyaei 61616° aaeeéeé ii-
ifafnisiaioieé aniaéol, C. rapunculoides.

Nota. C. tracheliurlL. / 43y Aéadaesuéial
ifiafoedy [9 (1891, +. 5)]; ief® aea 1108446°
Ba0aadascealiiy/.

CANNABACEAE: Humulus lupulug..
CARYOPHYLLACEAE: Alsine medid.., Are-
naria viscidaHall. f. ex Lois.,Cerastium holosteoi-
desFr., C. semidecandrunh., Coccyganthe flos-
cuculi(L.) Fourr. /6¢aiaae gifid/, Cucubalus bac-
cifer L., Holosteum umbellatunh., Melandrium
album (Mill.) Garcke, Moehringia trinervia(L.)
Clairv. /a38. «Eadiaoé» — iéeely +anoeia fde-
80, 8%aéi/, Myosoton aquaticun{L.) Moench,
Oberna behe(L.) Ikonn., Sagina procumberis /

a38y aaiki*nooaceaiiai é1oions, a oadueiad
afdaelod/, Saponaria officinalid.., Silene dicho-
tomaEhrh., Stellaria gramined.., S. holosted..
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CELASTRACEAE: Euonymus europaeus.,
E. verrucosu$scop.

CHENOPODIACEAE: Atriplex micranthalLe-
deb.,A. oblongifolianaldst. & Kit., A. patengLitv.)
lljin, A. patulaL., Chenopodium album, Ch. glau-
cum L. /a38. «lidé &1é6», 19.09.2014, é3¢iéa
ffaei fa 01663 Nadada acaesé; éilasaii, 1i-
pedaiéé ia dichaaieéd asaases caeaiial ao-
4%2i€6083; daiced a3ais+aany N.E. iyésiel/,

Ch. strictunRoth /ii &fi3é 0adeoids.,, +afioil/, Ch.
suecicunMurr /itafpaii; 1aéaaa hoaii aeae
60aidppou ddces+ 1adadiasa af Ch. albund, Sal-
sola tragud.. /6¢céiaze @iia; iassiaeii caii-
fieolny ia 1iifaié oaseoiasp/.

CONVOLVULACEAE: Calystegia sepiurflL.)
R.Br., Convolvulus arvensis

CORNACEAE: Cornus sanguinda subspsan-
guinea/itanpaii; 0aéle, a IAN — 6 iana-
subspaustralis(C.A.Mey.) J v./.

CRASSULACEAE: Hylotelephium decumben
(Luc ) V.V. Byalt /«Eeda, aidaie+anéeeé naa;
iafioial ioiendieeadiey», 23.08.1967, i.2. Ai-
ofipé ( KWHA); iéi® 8ifi0d ia 838, «A3d»/, H. ma-
ximum(L.) Holub /-afiof ia 42863aéad iaaaisi-
oyifiléed foeesad/, Sedum acré.

DIPSACACEAE: Dipsacus pilosus. /&3. «N&-

.....

Taaonuénar aaina/,
Scabiosa ochroleuda
EUPHORBIACEAE: Euphorbia cyparissids.,
E. virgataWaldst. & Kit., Mercurialis perennis.
FABACEAE: Astragalus cicel., A. glycyphyl-
los L., Chamaecytisus austriaciik.) Link /a3&.
«No&i» 31186+ — ia 4400634063 [aaaicioyinueiar
fAoeéos; 141aiiieé adé — ia ndées/, Ch. rutheni-
cus(Fisch. ex Wol.) Klask. /ia aadaouid aseyiéad
3 fa 4a003aéad iaaaiiayifuéeed noeesdl, La-
thyrus niger(L.) Bernh. /ddadiaa a3aoiaa, o03a-
€1/, L. pratensid.., L. sylvestrid.., L. tuberosug..,
L. vernus(L.) Bernh. /adaaiaa asaoiaa, oicnsy-
ii/, Lotus corniculatus.., Medicago falcatal.
(incl. M. procumbengesser)M. lupulinaL., Me-
lilotus albusMedik., M. officinalis(L.) Pall., Secu-
rigera varia(L.) Lassen,Trifolium arvensd.., T. al-
pestrel. /a3&. «No&i» 3 «Eadéac»; ileeéal, ans

M6eyo3;, 3iooiadéiaais/, T.campestr&chreb.,

Knautia arvensigL.) Coult.,

24

T. pratensd.., T. repend.., Vicia craccal.., V. du-
metorumL. /«Ié181 & Eedda a A0acadveén
8ano» [9 (1887, +. 2)]; ief® aéa a3acia+ait aieco
438, «Adaalaa 4%401aa», ia 0CE3ffd ¢ 4léo aifid,
Paadiitod 4% AeacaeoudTal ianoedy/, V. gran-
diflora Scop. (incl.V. sordidawaldst. & Kit.) /di¢-
fisyil acaiaae 41d%eeie ia 436. «Adfiléeé fiaa» 3
«ldyitasiiaoi® sifneeie»; id aééep+aii, ul

ia 040e0183%;, IAN 64é ae4 asadioeaieé/, V. sa-
tivaL., V. sepiunti.

FAGACEAE: Quercus robuk.

GENTIANACEAE: Centaurium erythraeRafn /
fa 6cad++3 gifid, a6y Aadieouéial iiiood; o6
2015 3. Tideeud aoel gieuaii/.

Nota. Gentiana cruciata. /43¢y Aea6adouéi-
A iiafoeay, 01.07.1899, A.A. O3 [15]; va&é
a3aés3nieé aéa iéid, éinasoil, cieé ¢3 néeaan
0eide; ed%l oiai, ia asali, ~e ciadiaeéiny
é1ai 13fivacainioaliy a ideead fd+arii¢, 0adeol-
33¢, TAN/.

GERANIACEAE: Erodium cicutariungL.) L'Her.,
Geranium pratende, G. robertianunt..

GROSSULARIACEAE: Ribes nigruni. /aaé-
éa Tidepoeiea; 6 a3eusiai-oliedano e ¢
&1é0 11106 siaik laofia, R. spicatunRobson /
a%. «Aseugiye»; eieaeuil, aéd oynil; ia ae-
8ep+aiad 3iodiades3éia diaseaiiy/.

HYPERICACEAE: Hypericum hirsutumL. /
438y Aeaoaeoieiar iMianoedsy — a é3naod [13];
é1ai 1aianoeoy ilee +adadeé», 09.07.1917 [14];
aed 1M08346° Bacaddazediiy, ie é1al ia aa-
cia+aée, aéa a3 i%a cadddaoeny 6 08aayiiio
iAdae3eo/, H. perforatumL.

LAMIACEAE: Acinos arvensifLam.) Dandy,
Ajuga genevensis, Clinopodium vulgare., Gle-
choma hederacela., Lamium galeobdolofL.) L .,
L. maculatum(L.) L., Leonurus villosuPesf. ex
D’Urv,, Lycopus europaeus, Mentha arvensig.
lia 6¢a%++3 giia a3y Aadieouéial iifoo, 6
2015 8. ifaeeuva cievail/, M. longifolia (L.)
Huds. /4aééa Tidepoeiéa/, Origanum vulgare
L., Prunella vulgarid.., Salvia nemorosa., S. verti-
cillataL., Scutellaria altissima.., Stachys palust-

risL. /aiéias aseyiée, oicidyii/, S. sylvaticd..,
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Teucrium chamaedrys., Thymus pulegioidds /6
48ia0ad%;, — 436y aid%eeée iaa Aeaoaeoueéei
iffanoeédai, 1 thiaeial, Phlomis pungen4/illd.
/add03aée iaaaidisyinuéed noeesd; yé 3iodi-
4006410 ia 83. «Eadéac» 3 «Nodi»/.

LYTHRACEAE: Lythrum salicarial., L. virga-
tumL.

MALVACEAE: Lavatera thuringiacd..

OLAANAAA: Fraxinus excelsiat.

ONAGRACEAE: Chamerion angustifoliuit..)
Holub, Epilobium hirsutunt.., E. parviflorumSchreb.,
E. tetragonuni.

OROBANCHACEAE: Lathraea squamarid.. /
838, «ABaalaa 4%oiaa» — iéeely +anoeia/, Me-
lampyrum arvensk. /436y Aéa6aaoueial ilanoe-
oy — 1T iAAaikiayinuéno noééd, 23.08.1916 [15];
iei® aifoa ia a%. «No&ie» 3 1186+, il édap &3%.
«Eadiaoe»/, M. nemorosurrL., Odontites vulgaris
Moench, Orobanchesp. (cf. alsaticaKirschl.) /&3&.
«Eadiade» — ia daeyaeic 6 a4doié ~anoei iaa-
arioyinuélar noeeos; 1 Ataeia, éinasaii, ia-
daceod® ia Peucedanum alsaticymiodaad® oaéi-
ili3+iial 6oi-iaiiyy.

PAPAVERACEAE: Chelidonium majus., Co-
rydalis cavaL.) Schweigg. & Korte,C. solida(L.)
Clairv.

PLANTAGINACEAE: Plantago arenaridValdst.
& Kit. /6caiaee gifia/, P. lanceolatal., P. ma-
jor L. /438y Aeacagouénal ilianoedy [9 (1888,
+, 3)]; iei® — odeasagiieé aéa/, P. medial.,
Chaenorrhinum minugL.) Lange, Linaria vul-
garis Mill., Veronica chamaedryk., V. dillenii
Crantz /A¢a0agsiéeé ilianoed — ia 04deoids,
2, @iaéliaadeai [10]; 04.2018 3. ie aeyaeée ii-
i6eyo3p aéad ia 6¢ad3++3 gascad ia %o 3an
aotia a3y eais+ii-noain, 1aaed IAN, agé
fa naisé 0ddeoids;, — ia 63éndaaeel,V. hederi-
foliaL., V. incanal. /aad03%aée iaaasiiayinuéed
fioeesa; 3. «Nodie»/V. officinalisL. /a3¢. «Ada-
ta L., V. spicatal. subsp.spicata,V. teucriumL.,
V. vernaL.

POLYGONACEAE: Fallopia dumetorum(L.)
Holub, Persicaria amphibidlL.) S.F.Gray /ieae+a
438, «Asligiye» — ia 8063 43¢y 1adanedap+1ai
deedddéa; 1 Tifaeia, éi1asaii, aeia.aéiaeé
caiif 3¢ &ié6 Aisidal/, Persicaria hydropipe(l.)
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Delarbre, P. lapathifolia(L.) Delarbre, P. maculo-
sa S.F.Gray, Polygonum avicularé. s.str., Rumex
acetoselld.., R. confertuyVilld., R. crispud.., R. ma-

cae+aadeeé o IAN Tipedaieé 3 oeitaeé sub-
sp.patientid, R. thyrsiflorus=ingerh.

PRIMULACEAE: Lysimachia nummularid..

RANUNCULACEAE: Anemone ranunculoides
L., Ceratocephala testicula{®rantz) BesserFi-
caria verna Huds., Myosurus minimud.. /a3€.
«Edei» — ia 880143, 25.04.2017, 1.0. EAaii/,
Ranunculus illyricusL. /a&dG3aée iaaaisisyi-
filéed ndeesq; fifdaae+il 6 6aiodaglizé +a-
0ei? IAN ia iBnaienoed a%eyiead/,  R. polyan-
themod.., R. repend.., R. sardourantz, R. sce-
leratusL., Thalictrum minud..

RHAMNACEAE: Rhamnus cathartica.

ROSACEAE: Cerasus aviurfL.) Moench, Cra-
taegus monogyra subspleiomonogyngKlokov)
Franco,C. kyrtostylaFingerh.,Geum aleppicudacg.
/iaaiaeit 1671a%iail, ca aéacaéip N.E. Ii-
fiyésia; oeifaed iitael ié ia da+eée, aea
odaieypouny 1adadsai® ai iafodiiial aeas,
G. urbanuni., Malus sylvestripill. (incl. M. prae-
cox(Pall.) Borkh.), Padus aviunMiill. /&icA3yii &
ifadédae 61816° naiiiza; ivesiail — 6 aseu-
oial-ofiieaano &3 i*ee Aeaoaesuée ii-
fafioedai 3 iinofi siaid laoiial, Potentilla
anserinal., P. argented.., P. neglect®aumg.,P. ob-
scuraWilld. s.str., P. reptansL., Prunus spinosé.
subspdasyphylla(Schur) Domin, Rosa canind..,
R. corymbiferaBorkh., R. rubiginosal. /Aiida-
ae+il ia a3aé0e0ed aéyiéad/, R.cfschmalhau-
senianaChrshan. /iadiaeii i6iascioii; asa-
cia+ail 2 décaiieyde ¢ idoeiiaeie iciaéa-
ie, yé3 ileeia a3aianoe ai oular aéad, — ia
@dap a3%¢. «AG&Taa 43ad1aa», 43¢y fo&iao (ilee-
éeal, iNaaeedil) oa ia noee3 Taisiiital
aaéd/, Rubus caesiuk., Fragaria viridisDuches-
ne, F. vescd.., Pyrus communik. subsp pyraster
(L.) Ehrh., Sorbus aucuparia.

RUBIACEAE: Galium albumMill., G. apari-
nel., G. molluga.., G. odoratum(L.) Scop.,
G. verunL.
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1.2. @eiadd

SALICACEAE: Populus albal. /i*ai3seaey
jadaicioyinuéed noeed/, P. canescen@iton)
Smith /0ai Aaif; adé3euéa aidinees aécgaiiey-
8%a BIN060U 6 44iadads;, 0a ia 438. «Eadiade»
P. nigraL., P. tremulaL., Salix albaL., S. capred..,
S. triandralL.

SAMBUCACEAE: Sambucus ebulus. /4aé-
éalidepoeiea; ae. «Assiigiyé»; 44iadadsé/,

S. nigralL.

SANTALACEAE: Thesium arvensklorv., Vis-
cum albunL.

SAXIFRAGACEAE: Chrysosplenium alternifo-

\\\\\\

SCROPHULARIACEAE: Scrophularia nodosa
/83143 &3¢yiée ia iadaicioyinuééd noeead/,
Verbascum lychnitig., V. phlomoided.. /~-afiof;
ja&éTer é10io6n6 1 6 coifoac a3aoéa V. lychni-
tis V. phlomoidés V. phoeniceurh.

SOLANACEAE: Solanum dulcamard.. /ai-
8183 83eyiée a8y Paitaecsey iddaisioyinuéed
foeéesa/.

TILIACEAE: Tilia cordataMill.

ULMACEAE: Ulmus glabraduds.,U. laevidPall.,
U. minorMill.

URTICACEAE: Urtica dioical. /Ailda&ae+it
6 iaéadlelig aieiaed naeeuad odaieypouny
iM6eyo3; ¢iciaéaie, 1adadsaieie al  U. galeo-
psifolia Wierzb. ex Opiz, aéa oeiiaed intaei
TRoaiiuTarn ie ia aa-eeél.

VALERIANACEAE: Valeriana officinalisL.
subsp.collina (Wallr.) Nyman /aadiadas3é; ase.
«Eaaeéac»/.

VIBURNACEAE: Viburnum lantanal. /«ii-
aéecd Aeaoadsuéna
[14]; 6 Tade° Biée 3iid

=
Q-
=1
O
fo)
X
\s:
_\/
o
©
o
~
|_\
[(e]
|_\
\‘

)
aaiiy IAN 6 &
87 2

acalaee Paiteecey iaaais-

idyifiieed foeea, idddaaseli

VIOLACEAE: Viola caninalL., V. hirtaL., V. tri-
colorL. subspmatutina(Klokov) Valentine, V. mira-
bilis L., V. rivinianaRchb. /43¢. «[idé dié6» — &
fanadsedii® acaesé, €iia3dil, caadcail 3¢ 016-
oii/, V. suavisM.Bieb., V. odoratal. /fiiida-
ae+il ia 03¢ied é3iiaed aéyiéad
83894 i3ee Madaaizé aea
ftaeié ¢ iasacsaiel
I/\ é_é A . =

0

fed

(0%

161 a3%¢. «Ea30éia
404d7aaiia imioéyosy éo

an

ifioaiite, 6é16e (650

ied aaniepoii 1addaaseapol 0dad'yi3, cadaseu-
gial 42820103+ oinééie — 337 aeasa, oaélae
i6aanao 23 4é4e, éou — 16, ia-
iBaééu — 1 (&3aifiasaieé  Solanum dulcama-
ra), é6ueée — 7, iaitaéoueée — 1. Osiieie ©
Moeyo3:, a2aésiied aeasa 6&ioe ( Epipactis hel-
leborineg Iris aphylla, Ranunculus illiricusa 3i.).

Al cadaeuii, i61ada03;, ia aéep+ail aaide-
aaii® aeae, iaddaadik ai ~é a 1ade® aanyoeelooy
3ficaaiiy 1AN, a iei gieées, aan 03, yeés ii-
083a6poll Pa0aadaseadiiy: Campanula trachelium
Cirsium decussaturiquisetum telmatejaentiana
cruciata Impatiens noli-tangerdPulmonaria angus-
tifolia, Scorzonera humilisxafioéia 3¢ ie€d © o3a-
é3fifeie, 07i6 a iaéadoiliio aio3edii ¢ 6 daia-

286415 455484

N\ srena o 2

ief® 64 &ifotassi ia asani. O&i-
3fiop 08400183, IAN yé ide-

° jadaadaaiiy 060 é3Uéid
ia Bai+i%¢ iazes ligedaiiy aal aeeclél
ai 0aéi¢, (Viburnum lantanaGagea paczoskfiolo-
umbellatuyRanunculus illyricusiuni).
4, adideadadiia 68aéo63y filioaiii, 6&l-
AN a3scia+acouny cia+iei 4aaaonoaf,

\\\\\\
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1.2. @eiadd

O. Shynder

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

SPONTANEOUS FLORA OF M.M. GRYSHKO
NATIONAL BOTANICAL GARDEN OF THE NAS
OF UKRAINE (KYIV). V1. INDIGENOUS SPECIES

Objective— to study the species composition and strucr

ture of spontaneous flora in M.M. Gryshko NationaBo-
tanical Garden of the NAS of Ukraine (Kyiv).

Material and methods The study was conducted in
2010—2018 on the territory of M.M. Gryshko NationdBo-
tanical Garden of the NAS of Ukraine.

Results A summary of the indigenous fraction of the
spontaneous flora of the M.M. Gryshko National Botaic
Garden consisting of 385 taxa, is about 59 % of tiogal
studied flora. 7 species, including rare ones, skwibe

30

considered to have disappeared from the naturarfl
of the Botanical garden. Populations of several edocal
flora species exist today and their conservatioream-
portant.

Conclusions The indigenous fraction of the spontane-
ous flora of Botanical garden includes relatively many spe-
cies. The great landscape diversity of the Botanical garden
with natural eco-tops for such a state of flora is important,
as well as the general species richness of the surrounding
ecosystems in the region. The nature protection role of the
M.M. Gryshko National Botanic Garden is extremely im-
portant, as indigenous flora of the Right-Bank of Forest-
Steppe is preserved on its territory. In the future repatria-
tion of the lost populations of several disappearedre
indigenous species will be promising here.

Key wordsNational Botanical Garden, spontaneous flora,
indigenous fraction of the flora, Kyiv, biodiversity.
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Deéf. 5.lad0eéoea ad580a0aiial diaseaily ¢ iagi ( ) 0a 63aaiaio aideciioaguiial &1daidaéua ¢ ad6itélb €)]
Fig. 5. A fragment ofPaeonia tenuifolid. plant: part of rhizome with a shootd) and horizontal root with a bud &)
iNG* TTa%ai® ai eenoé®a a*daciseuies ifiaer. Coad® aaiddaoeaid ififaeie (g ,) 6adaéoadeco-

aiacaoeai® ieia ififaeie (g ) fafsiitar pouny 1adadaeeailyi adddoaoceaied (a3dasisel-
167aeediiy iapol éidaiddeud ¢ 1—3 4d0iu- ifar oeio) iadfi*a oa iadadaaie 6 6a30dii
gaie 1Minagaily oa 1—3 caianap+eie &- L
daidacie gegeaie, diciFudieie a “d6io fY.Allpgaa}laaaoealee (Raicelieé) iaotia
A3elg-idie addoeeéaedii. O 6ifié a%eialio fiolaalaco
fioai® iifaeié caao® ai naiinoséiial adaaoa- Oaé iad%ia dadacoaddecacoury iddddaseailyi
oeaiial a3a0aioaiiy oa 60aidppou éfiiagoi? iofoansa asaiedaiiy faa ieioanaié iiaiéo-
ééiie aloaii. Adidsaceais 1dodaie ased ia 60aidp-

Aigifiea aaiddaoeaia oifieeia (g ,) 618i6° pouifiy. laacaii® iadiie eegd 44a40a0eai® oa
fa ABelino éidaidaeus adéseleéa iaaica ifasai® ca iaacaiitp +~anoeiip ai 31iaods-
(2—5 0a 438Uigd) yé 4ai40a0eaied, 0aé 3 44a403- 0 +e 43%0a%%uied oifieel. bifieeie aiadoa
0eaied (a3dasireuiial oeid), ui coifagail A3a63gl'yb()[]ﬁy 433 1ieé1aed oineei Bacaiie-
33¢iiyesiiicfiop adoitie ia iufo. Eieou ie 1d5aiaie. E1d4iaaa fiefiodia cadeeasdia,
Aaiddaoeaied 1aaiita 6 oaéed aineei iadaaa- yaey°© fialp dadaoiss+ia éidaidaeud ¢ +en-
230 faa 8%Ue%Mop adadoaceaies. Adadoaccaip éaiiéie «éiesiaie» 3 56adyie, €108 60aiop-
iagiie fidlee® ia iaaclio +anoei6 a26a%eu- pouny aianesaie aaiedaiiy o*+itai iadiia,
ied 1fitaei, atié aaut asassgiypouny i3ze M- 0a aadéselélia adeudaie, 3eué3nol yéeo ia asa-
alp ca nooiaidl dicaeoés (aenioip oa é3el- 143420 6361é1M03 1aaiica. 1aaiica iieed a6oe
&3fi0p 6&f0é3%a) 3 a3af60ifiop ~& fayaifiop i&- | Taéi aal adéleuéa ia firélino éioaiaaens
aidicaeiaiiai adofia (6éfi. 6). O 6UN6 A381ANI0 T4d%43 difeeie if-

2igiee a°adinoaiiy adoitée ia 8164iaaels 200U 1458468208 10 516%a 3 4%iigd. Oaseé fdal
asaadaacouny iii+acéd iaéaed aidegiioasn, jaé+ano3ga fide+eidieé ianideyoeeaeie oii-
60alsph-e aef04ia foa4e! ¢ sefiveaie, a ae- | dale BIR06 (4%aiel ia ileeeai® dalasie
alaaedia iBacaiia ~anoeéia radiia 14é183ip- “06i0fi, iaaiioaoisi inasoeaiiyi, élie6dai-
°5lify. A 08cHel0ad® 44ci0aadans; oasial aide- 6%°p, aiodiiiadiiel oené). 16é s06+iiio
ciiocaelital eéisaidaeua asaadaacouny addaoa- ONGidiie ianideyoeeaes +eiieééa, ¢iédaia,
0eaia diciileediiy oineei. Eidaidaa nenodia @&yl iadanaaée aineel, ileed a3aadoeny +ano-
gifeei adaaacaoeaiiai 1idiaesediiy iddanoaa- glad «iiielaaediiy» 3 difiéeie 14daéadou ai
gaia aldeciioaéuiei aal aend3aiei éioaia- aafdoaoeaiial noaioé
a8Ual ¢ 1—2 caiafiap+eié &idaiyie ia 8% Noanaicsii sifieeié (ss)Aaascaacoury fioi-
(6eh. 5). Uaiiy aoaiae iaacaiiiy, +anoeie. laacaiied
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peén. 6.Noanakeni® (s9 oa Aarkel (s) iifaéié  Paeonia tenuifolid..
Fig. 6. Subsenile ¢9 and senile §) plants ofPaeonia tenuifolid..

aa11°4 1481 a41 446%606a, Afié 11431 &1 oa- ifilagie a%d°iypouny iBee Maip ca &%60esHi-
880 6 A%AE%RENIRD Bificel, A64 fOAAET 40644, | Op &efioesa. le aeaseese 6 oiiio a%iaiio
GA%+600URY 14AI6IcASTAIT EeFi0aT, &efi0- foais aaa fiolilgoioeie: im | — ¢ Taiél &efio-
Ge 236863 Y& 6 AAIABA0RAIED Bifieel. Asadc- | &N daim ,— ¢ AaTia &efivaie.
iypouny &iaael ianeiaode+iel ° idaaasei O a%a%3%0iM6 Aoai® iieeie 146446aapail
1a6eed 440088aGIRT 61041AARUAI ¢ A0GA&IE 1—3 &iee. fa 6iili6 40ai® 8icac08s aifiéei
A3+l 61641 aced +3081 i8Tf0AcRG0UMY A0AAAG ca AOGIAT-

N&iseuis sineeie (s)iapol a%peé oot | ié 8icaeoes. Adiadaceaies 3 naieiies iass-
48802820%,. Nii0AGSEACOURY T4aElsa Mo | 48 0BAAPOU 4&fyOGe 316%A casdeeil 4% OifA
0&iTy 168aIPCA0%, iaAcAilly, +afoeie. [ad- calfioaiiy. Oftagie 6 6&6 4%1aes MoAias oa-
GAIiS iaaiie iMa%ai® &1 0aéed & Siiao6died &iee 4%AO%ITPOUMY FOGIAIAI BTcA_0E6-88EDA-
aineei ¢ 1—2 sefiocaie. Taiae ia 4%i%6 4% aase,, &°T008 (484, 8efi. 7).
186 F&ReU aifieie 5a0280408COPOURYT iaya- Ca iagéie RAilnoAdAsAIjie, & 6i1aad
Piop 1—2 ieciaed Eonéiiacaies i*oaiaes IAN ioT6iaeediiy iilaciaie Tiolaaiaoe+-
8ef08%a 0a aéeaieip 6164i4alp Mefoaip ¢ 166 foai*a foidialaeecouRy cageie aassaioa-
idadeeseie 3 ia-ensdiieie Tiolandieie 1& ¢i% 11011180 (a%4 i873in06a AT f&&iT,
aisaiyie ifitagie)

A 0611826 %i0314680% a 1. Eeoa® aifeeie s j im, im, v, v, g%
IB16T4Y0U Maieé 628 BiGAR08G 4% OATOAI- sst i
iy faneiiy &f foadsiiy. laie aeyasais 16ais 26 j im v v, gt
Aoaie TIOTBOTAAIAC TTAST 6 14eead a%T- ssf s
aial fioaio (1iofidoe) (8ef. 7). 38 j im, vt gt sst

A 61826 1. E&°aa i6161M08e 04 paaicai st;
gifigeie 61GIOPOUAY ca Taei a&&AvAGEIee s j im, v, vi sst s
fi&cli. 1a oulio &oai® dicaeoed iitaeie &- 58 j im, v, v, gf ssf sf
fieol Taiia%aie. Digaeoid 3iiacosies aineei 6)8 j im, v gt sst sf
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Fig. 7. Scheme stages of ontogenesigieonia tenuifolid..: seedlings
(p); juvenile plants {); immature plants (m); virginile plants );
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A.M. Gnatiuk, V.V. Gritsenko

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

PECULIARITIES OF THE GROWTH

AND DEVELOPMENT OF PAEONIA
TENUIFOLIA L. ON THE NORTHERN BORDER
OF THE FOREST-STEPPE OF UKRAINE

Objective— to analyze the peculiarities of ontomorpho-
genesisP. tenuifoliaon the northern border of the Forest-
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Steppe of Ukraine, to establish diagnostic signs of ag
stages and the sequence of their passage in M.M. Grysh
National Botanical Garden of the NAS of Ukraine.
Material and methodsWe studiedP. tenuifoliain artifi-
cially created phytocoenoses and culture. Observation
were conduct for 5 years (from 2013 to 2018). We studig
ontomorphogenesis by generally accepted methods.
Results Diagnostic features of age stages of individua
in latent, pregenerative, generative and senile periods
ontogenesis are established. Detailed morphological de
scriptions of plants in different age stages and the sequen
of their passing by individuals are shown.
Ninclusions. The peculiarities of the growth and devel-

e Ukrainian Forest-Steppe are manifested in the mulariate
o ontomorphogenesis. Established that is difficult to distin-
guish the immature plants from the subsenile ones on the
aboveground part of plants only. In the reproductive period
s is not possible to determine a degree disintegration of the
d rhizome and calculate the number of individuals. Estimat-
ing the age range in populations (both natural and artifi-
s cial), it is only possible to identify the number of above-
f ground shoots of different age states and the presence of
- generative reproduction in plant$. tenuifoliacan be grown
cein the culture and artificially created phytocoenoses of the
on the northern border of Forest-Steppe of Ukraine.

Key words:ontogenesis, ontogeny, morphogenesiBaeo-

opment of P. tenuifoliaon the northern border of the
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nia tenuifolig rare plant, population structure, age stages.
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[IBOIEIA2x[2 INTAEEAINO? iAN2iiR AAREEO
PAPEOAOIED AEA2A DIAEIE BRASSICACEABURNETT

140a — aeyaeoe 8aidacaioaoeais easiieias+is igiage, yés i
iddanoaaieésa diaeié Brassicaceae Burnett.

1a0ad%a¢ 0a ia0iae.  Ca%a iandiiy 9 dadeodocied aeasa diaeie Brassicame ¢ 6164803 fafsi°al; €aaidaoias;,
[avsiiaeuinal aioais+ial fiado siaie 1.1. Adegéa IA i Oedacie cadaia fa aloaisel-aaiadads+ied aseyieadacaaseos
idediail;, 6616e oa T0deiaid ¢a isiadaiip faceialal  141%6 ca 446480001, Easiteids-i® igiage ainésasetaase ¢
aeéiaefioaiiyi nasosnanal isésinéfia Stemi-2000 N 3 igiasaie Ad3iVision.

Décoeuoace. Aégia+ail aeainiaoeos+is 1180161a3+i® TNtaeeainos, yes iieia aeéisenoiacaace yé a2aainoe-is
&8e040%;,: 61814 andiiy, iayasniol 1aéyisaée, ¢ ¢ hiaééaiiio® 0a idicidfiou, 620a&0ad 8iciuaily cadiaéialar 616%-
oy 3 é1aT dlaseeia Uial Aidi'yaiedé, 84&u0o 11adao aécioanoe.

Aeriitate. Aeyaeait easileias+ie igiade, yés ilee6oil 460e 46818eM0aM & aa%éid 4142081a° 68€045°%, 46y 34aioe-

i fi

eia 4eéienoiasaace yé aiaanéias aey 3adioedseass,,

YR A~ ~oANA

ideyoeia idaaidcadsy, ¢ 0 io6ioiie.

03@ans; adyéed dadeodonied idaanoaaieésa aiaeié Brassicaceae, U
Eép+1a3 fie1aa: Brassicaceads, iafidiiy, 3adioed3eassy, a3aesiieé aea aineel.

Aioais+is faae © jaéacéiigeie 6aiodaie caa- eEsiade+ia, fil+4a8068i4%Ia, ¢3%4ea sisa
déaediiy 3 caada+aiily Aaidoe+ied danconcaex | Iansiiy 60aIdpCoURY ¢ aiaéaiiteiosiiies e
situ A é1e&es3yo [assiiaguiial aidais+inal aiaaiosooiiied iansiied ca+aoé3a ¢ aalia 3i-
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Erysimum cuspidatuifM. Bieb.) DC. A Oéda -
i3 0 daasiiaeuit o3aésniel aeaii ia 0adeoios,,
Alidouél;, 1aeanos [5). ligedaieé ia iaais
0a 16743 2asiie, 6 13aadiil-Cadsaize Agde, ia
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1 mm

—_—

Pef. 1.1afsiy Draba aizoides
Fig. 1. Draba aizoideseeds

1 mm

Déf. 2.1af%iy  Erysimum cuspidatum
Fig. 2. Erysimum cuspidaturseeds

Al Taasu-fiesas-
108—1,3 04—0,71,

a caledcasdia aal cacsedia, +afol —
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1 mm
—_—

Peén. 3.1afsiy  Hesperis sibirica
Fig. 3. Hesperis sibiricaeeds

1 mm
Den. 4.1af%iéia  Lunaria rediviva
Fig. 4.Lunaria redivivaseed
Hesperis sibirich. N&3ailcasiiaéniei-neass-
j iied
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3iciedii 2,3—2,9
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1 mm
Pén. 5.1af3iy  Matthiola daghestanica
Fig. 5. Matthiola daghestanicaeeds
1 mm

Péf. 6.1an%fiy  Matthiola fragrans
Fig. 6. Matthiola fragransseeds

AMANAZANNY AN L NAMNA NAX Z A Z AN NN

fi386aaoi-e16e+idaa, &3i-eé 16316y nasoes-
é, d0a+eé odiitgeé.

Sobolewskia sibiricéWilld.) P.W. Ball. Eiéag&i-
ieé diadis+ieé aea, mgedaieé 6 Adieno
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1 mm

1 mm

peén. 7.1afsiiy  Nasturtium officinale
Fig. 7. Nasturtium officinaleseeds

1 mm

—_—

peén. 8.iamsiiy  Schiwereckia podolica
Fig. 8. Schiwereckia podolicseeds

Eaeio. Aed caianaii af xaaaiit, eieae O8da. -
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Pen. 9.1afsiiy  Sobolewskia sibirica
Fig. 9. Sobolewskia sibiricaeeds
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Lunaria
rediviva,Matthiola daghestanicayl. fragrans,Na-
sturtium officinaledadaéoadia fayaidfiou 1aéy-

N

fansiiy a3 digidtidieé 1addaaeell it édap
fis'yaiéaé ( Draba aizoides, L. rediviva, M. daghes-
tanica, M. fragrans,Schivereckia podoligaA Ery-

simum cuspidatum, H. sibiric&pobolewskia sibirica
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T.B. Vakulenko, V.V. Loya, T.M. Kayutkina

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

MORPHOLOGICAL CHARACTERISTICS
OF SEEDS OF THE BRASSICACEABBURNETT
SOME RARE SPECIES

Objective— to study additional representative carpologi-
cal characteristics for identification of the Brassicaceae
family species.

Material and methodsMature seeds of 9 rare Brassi-
caceae species from the collection of the seed lezo
tory are collected in the Natural Flora Departmenof
M.M. Gryshko National Botanical Garden of the NAS of
Ukraine and obtained under the scientific seed exchange
program. The carpological characteristics were investigat-
ed using Stemi-2000 C light microscope and the Axio Vi-
sion program.

Results The revealed species-specific morphological
characteristics can be used as diagnostic criterszed
form; presence of fringe; fringe peculiarities arits trans-
parency; radicle length and position of radicle arubtyle-
dons, exotesta surface relief.

Conclusions The carpological characteristics can be
used as reliable additional criteria for the idefitiation of
the some rare speciesf the Brassicaceaéamily. Proper
identification will be helpful for the rare specieprotec-
tion practice.

Key words:Brassicaceaefruit, seeds, identification, rare
species of plants.
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The content of mineral nutrients (mg/l of soil), humus (%),
free phenolic compounds (mg/kg of soil) and pH soil under

30-year-old apple and peach plantations
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Fig. 1. The effect of application of siliceous minerals and organo-mineral mixtures on phytotoxicity of soil under 30-year
apple plantations: control — soil under the apple tree without the addition of chemical melioratits;- analcite;2 —

tripoli; 3 —KSiO,; 4 —

sapropel + tripoli + analcite 5 — potassium silicate + sapropel + analcite + tripol§ — tripoli +

+ analcite; 7 — upland peat + tripoli. Vertical bars — standard error
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Fig. 2. The effect of application of siliceous minerals and organo-mineral mixtures on phytotoxicity of soil under 30-year
peach plantations: control — soil under the peach tree without the addition of chemical meliorahts; analcite;2 —
tripoli; 3 — K,SiO,; 4 — sapropel + tripoli + analcite 5 — potassium silicate + sapropel + analcite + tripo — tripoli +
analcite; 7 — upland peat + tripoli. Vertical bars — standard error
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N.P. Didyk, B.O. Ivanytska

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

THE EFFECT OF SILICEOUS MINERALS

AND COMPOSITES ON THEIR BASIS

ON ALLELOPATHIC REGIME OF SOIL UNDER
30-year OLD PLANTATIONS OF APPLE

AND PEACH TREES

Objective— to study the effect of the application of sili-
ceous minerals and organo-mineral mixtures on their basis
to improve allelopathic regime of the rhizosphere soil un-
der 30-year apple and peach trees in the model laboratory
experiments.

Material and methodsThe object of the study is the
rhizosphere soil collected from under the 30-year-old ap-
ple and peach trees of the collections of M.M. Gryshko
National Botanical Garden of the NAS of Ukraine at the
phase of bud formation. Siliceous minerals and mixtures
based on them were applied at a concentration of 1 : 1000
and incubated in the soil for 5 months. Before the experi-
ments started, the content of nutrients, humus and pH of
soil solution had been determined. During the incubation
period, the allelopathic activity of the soil was determined
every two weeks by direct bioassay technique. The content
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of free phenolic compounds in the soil solution was ana

lyzed after 14 and 104 days after the start of the experi-

ment. Statistical analysis was conducted using the prg-
grams Statistica 10.0 and Microsoft Excel 7.0.

Results.It was established that all investigated minerals
and mixtures on their basis contributed to the reduction o
phytotoxicity of the soil and the content of free phenolic
compounds in the soil solution. The effect size positively
correlated with the term of their incubation in the soil. The

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

mixture of peat with tripoli in the ratio of 70 : @ was the most
effective in improving the allelopathic regime of soil from
under the old apple and peach plantings.

Nonclusion. The prospects of application of siliceous
minerals mixed with peat and sapropel to overcome allelo-
pathic soil sickness in 30-year old apple and peach plant-
ings have been shown.

Key wordsssiliceous minerals, organic fertilizers, apple trees,
peach trees, rhizosphere soil, allelopathic soil sickness.
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22 Eidgesia

1,15—1,95 i&/a fiedi;, oa+iaeie
faia noifgeouny ais s
0,86 ia/a neoig,
(1,69—2,81). O 641 ;
Acedill (coieiee «AAfass Oadien

63%6%a (1,69—2,08 ia/a i
iyil ¢ da@oip iafasaeedil
di¢, da+iaeie), 6i+a a

S i &
da+1a
alé,

~eeA N 7

s AN e

Qo

ee+eia fiitaasaiigaiiy

1&/a ne-

aloais+ital naas o0a iafaasediiys i. Edeaeé D34

0&1016%€ a /6éiai6%e b (2,1—2,6) &3aiia’aaéa
iiai3 ( 2,2—3,0). Aidfo éadioeiic a%a 6 6ai;, Ta-

Xus baccatdFastigiata’ 6 8ifiéei ¢ 10 iafiadaeail
dadlpaaa a%a 0,61 &f 0,89 id/a fedi;, da+iaeie 3

Ta2aiyii ¢ oinéeia-

,,,,,,

Table 3.The mass of raw and dried needles, water content widsas baccaté. plants in the arboretum
of Kryvyi Rih Botanical Garden and in plantations of Kryvyi Rih city

. . Aaza 20 saigile Aicfio afae a 6aig
. Oidia, i*fioa cainoaiiy
¢fi fiedl;, 8a+1aeie, & | Aodi, 8a+iaeie, & | %
Edeaidscuéeé aloai+ieé faa 1Al Oedagie
1 Taxus baccata 0,4683 + 0,0149 0,1894 + 0,0054 0,2790 + 0,0102 59,20 + 0,56
2 T. baccata ‘Aurea Variegata’ 0,3773 = 0,0238 0,1526 + 0,0081 0,2247 + 0,0158 59,4+£0,5
3 T. baccataHibernica’ 0,2562 + 0,0209 0,1043 + 0,0083 0,1519 + 0,0126 59,30 + 0,07
4 T. baccataGlobosa’ 0,2129 + 0,0076 0,0871 + 0,0028 0,1258 + 0,0049 59,10 + 0,15
5 T. baccataDovastonii’ 0,3214 + 0,0052 0,1351 + 0,0022 0,1863 + 0,0032 58,00 + 0,23
6 T. baccataFastigiata’ 0,3782 + 0,0091 0,1563 = 0,0035 0,2219 + 0,0058 58,70 + 0,29
janaaaediiy i. Edeacé D33
7 T. baccata'Fastigiata’, 0,4404 + 0,0108 0,1720 + 0,0038 0,2684 + 0,0072 60,80 + 0,25
biésaaoa, 148a6danoy aveesu
16ATdARUETET 0a O3138Y¢eaa
8 T. baccata'Fastigiata’, 0,4791 + 0,0127 0,2146 + 0,0055 0,2645 + 0,0074 55,20 + 0,22
616248311y TDAO «IPAIACE»
9 T. baccata'Fastigiata’, 0,4316 + 0,0178 0,1991 + 0,0082 0,2325 + 0,0099 53,90 + 0,36
¢oi. «léyeeiar
10 T. baccata'Fastigiata’, 0,3660 = 0,0153 0,1714 + 0,0065 0,1947 + 0,0099 53,10 £ 0,79
ia0é «[kai+ieé», 9-é 6aadoaé
11 T. baccata'Fastigiata’, 0,2406 * 0,0205 0,0903 + 0,0067 0,1503 + 0,0140 62,3+0,7
aoe. 16ndanueTan, 14A
12 T. baccataFastigiata’, 0,3121 + 0,0053 0,1303 = 0,0022 0,1818 + 0,0034 58,20 + 0,27
Ta0é «Jadoasnuééé»
13 T. baccata'Fastigiata’, 0,4519 + 0,0106 0,2164 + 0,0077 0,2355 + 0,0029 52,20 £ 0,56
aoe. Eineasia
14 T. baccataFastigiata’, 0,4391 + 0,0278 0,2031 + 0,0106 0,2360 + 0,0173 53,50 + 0,68
iadé «Oadiranteeeé»
15 T. baccata'Fastigiata’, 0,3821 + 0,0160 0,1669 + 0,0075 0,2152 + 0,0086 56,40 + 0,24
Alageiodan, Asisianued gina
16 T. baccata'Fastigiata’, 0,3548 + 0,0127 0,1646 + 0,0051 0,1902 + 0,0076 53,50+ 0,29
fiéadd 3iai 60-63++y 1adaiiae,
aoe. Noaiaia O3euae
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8any a d%ied ianadeediiyd. Adaseapou, Ui 6& Aéfiilaée
fiPaasaiipdily a*aladasec® +6oéeaiou 6aads- | Oaeel -eifi, T. baccatad 61iaad i. Edeasé
aaiiy ofoiieiodoe+iial aiadaos aineei ia P33 asacia+acoiny aeniéei §3aidi aee00°¢aao-
aieea iafioeyoeeaed +eiieea aiagseey. Ciai- iifio3 04 © TAdfiaeoeaiel ilael aean aey
2aily cia+aiu outal firaaailpaily ifeed fid%a- 40618870A1Ty & cAsaied ianaasediiyo iBnoa
+@0e 07 ¢idigdily nasoeicaedap+is 0061663 yé aeniéiadéivaoeaieé e3oiui-ceitai-caea-
BaIaioiTaT éfiitiaioa sineei ieé aea
Oaaéesy 4AiRHo 6818163806 0a 8adideil, a%a 6 6aly, difiéeié a1d1 Taxus baccata
6 44140403 EaId3cUETAT AToaid+iTal faas 1Al Oédag ie, 1a/a fiedls, da+iaeie
Table 4.Content of chlorophyll and carotenoids within the needleaafis baccatéorms
in the arboretum of Kryvyi Rih Botanical Garden of the NAS of Ukraine, mg/g of raw matter
Beisiose .
oisia alb N aff“?li", i N a%i'?-/
a b a+b eaoloell¢a’a eaaloell¢ ae
Taxus baccata.. 1,440+ 0,003 0,620+ 0,003 2,060 + 0,003 2,3 0,680 + 0,001 3,0
‘Aurea Variegatd’ 1,000+ 0,006 0,470+0,013 1,480 + 0,013 2,1 0,540 + 0,005 2,7
‘Dovastoni® 1,830+ 0,011 0,820+ 0,009 2,660+ 0,014 2,2 0,920 * 0,007 2,9
‘Fastigiata’ 1,950+ 0,018 0,880+ 0,018 2,830+ 0,023 2,2 0,900 + 0,010 3,1
‘Globosa’ 1,480+ 0,010 0,840+0,033 2,310+ 0,031 1,8 0,700 + 0,003 33
‘Hibernica’ 1,090+ 0,010 0,530+0,006 1,610+ 0,016 2,1 0,580 + 0,050 2,8
Oaaeesy 5AiRfio 6615103806 oa eadioeiiya3a 6 dal, 61dié Taxus baccatéFastigiata’
a ianaasediiyo 1. Edeadé b33, 14/a fediy, da+iagie
Table 5.Content of chlorophyll and carotenoids within the needl@axrils baccats «Fastigiata» form in various
plantations of Kryvyi Rih city, mg/g of raw matter
Oeiaiose NP
isfioa canoaily ab | No@ o axb/
a b a+h éadioeii¢ asa éaoioeiis ae
Ac&. Obolinueial, 10 (6ol 4 49,001  056+001 205+002 2,6  0,660,01 3,1
«léyeeiar)
T ~ "3;\/3;,\ z
lage «[af-ieé», 150+ 001 057+001 2,08+001 26  065¢%0,01 3,2
9-é éaaooaé
Coi. «Adfnass Oadie» 1,15+ 0,03 0,54 + 0,02 1,69 + 0,05 2,1 0,61+ 0,01 2,8
Ace. N. Eléa-aanueia] 167+0,02 070+001 2,38+002 24  0,780,01 3,0
(cbi. «xadaia»)
Oidaassiiy IDAO
PATACE» 1,71+ 0,01 0,72 £ 0,01 2,42 £ 0,01 2,4 0,73+ 0,01 3,3
lada6aanioy a0€eol Iofilda- 4 664 001 070+001  206+001 24  0,68%0,01 3,4
AuENAT 3 O3ioyceaa
lade «Padoadnieeé» 1,33+ 0,04 0,56 + 0,02 1,90 + 0,07 2,4 0,63 + 0,02 3,0
Ade. 16fidanneIar, 14A 1,95 + 0,04 0,86 + 0,03 2,81+ 0,07 2,3 0,82 + 0,02 3,4
AN Aanran ../\I\N\/l.3l\~lll\l\~l\
Aceiieil Alaaeioranuetdl 1,76+0,03 081+002 257005 22  0,89%0,02 2,9
o-16, Aididianiuéa gina
Neaas 3iais 60-83++y
14541148, aoe. Nodiaia 1,52 + 0,02 0,69 + 0,01 2,22 +0,03 2,2 0,74+ 0,01 3,0
Ossuae
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L Alfaoeeé alvaie+aneéeé faa 1A Oesaeid,
Oédaéia, Afdisiiaosianéay 1aganou, a Edeaié
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Oédaéia, Aldisiiaosiangay 1aganou, a Edeaié
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bia
AECIANTNIAINOU BANOAIEE OENA

RATANAT ( TAXUS BACCATA.) A ONETAERO
EPEAIBDIZEUR

O&élu — 164ieol 1 eNiiedeno eacacdedé aedci
fiiifiTaiifioll  Taxus baccatd.. ia Edeaidieid e aic-
fleeiiioe 44T efilelciaaiey a Tcaeaidiee ilile-
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e

Do
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0O&saein, filcaaiiid aleda 30 840 iacad. 14014l éfi-
nedataaieé: aécdaelind, 11861aode+anéed, oecel-
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I.I. Korshykov? 2

1Donetsk Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Dnipropetrovsk Region, Kryvyi Rih
2 Kryvyi Rih Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Dnipropetrovsk Region, Kryvyi Rih

VIABILITY OF COMMON YEW ( TAXUS BACCATA..)
PLANTS IN CONDITIONS OF KRYVYI RIH

Objective— to estimate the viability oTaxus baccatd..
by complex of indices in Kryvyi Rih area and the psi-
bilities of its use to green the industrial citiesf Right-
Bank Steppe.

Material and methodsThe investigation objects are the
plantations ofT. baccatain the territory of Kryvyi Rih city
as well as in the arboretum of Kryvyi Rih Botanical Gar-
den of the NAS of Ukraine. These plantations were created
over 30 years ago. Investigation methods: visual, morpho-
metric, physiologic and biochemical, statistic.

Results.We ascertained thaf. baccataoccurs in Kry-
vyi Rih in the form of curtains or individual plants near
administrative buildings, in parks or linear plantingdong
the highways at a distance 610 m. In the arboretum of
Kryvyi Rih Botanical Garden of the NAS of Ukraine, five
decorative forms of this species grow successfully: ‘Aurea
variegata’ (2 samples), ‘Dovastonii’ (2 s.), ‘Fagiata’ (1 s.),
‘Globosa’ (2 s.), ‘Hibernica’ (3 s.). They were planted in
1980s. In 13 investigated city plantings, except of one, the
form ‘Fastigiata’ occurs as bushes with 2—17 skeletal
branches; the diameter of these branches near thses
is 3.39—11.6 cm. The height of the plants varie3-+5.0 m,
crown diameter —1.21—5.07 m. Crown needles are well-
developed,and the proportion of the damaged needles is
low. The annual growth rate was 22.2—38.5 cand the
length, width and thickness of needles changed as follows:
21.3—29.4, 2.3—3.0 and 0.5—1.0 mm. The vital state of
the vast majority of plants is good, as well as their decora-
tiveness. The content of chlorophyll and carotenoids in
needles of five forms of. baccatafrom the arboretum of
the Kryvyi Rih Botanical Garden in November varied
within the limits: 1.48—2.83 and 0.54—0.92 mg/g of raw
matter respectively, and in plants growing in the city:
1.69—2.81 and 0.61—0.89 mg/g of raw matter. The water
content in needles was 52.2—60.8 %.

ConclusionsT. baccatain the conditions of a large in-
dustrial city of the steppe zone of Ukraine is claaterized
by high viability and decorativeness. It needs te bsed
much more widely in landscaping of cities of the §tit-
Bank Dnieper area.

Key wordsTaxus baccatd.., viability, decorativeness, sus-
tainability, plantings, Kryvyi Rih.
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OAE 631.524:58 (089):58.006
E.A. EAEAGIREIAA 1, C.A AlIPE 2
1 A&daedaieé adiasieias-ieé 1aoe «iedenaiasdy» Al Oedagié
08dag fa, 09113 Eé. anuéa tasanou, 1. Asea Oaseaa
2 Afdais+ieé fiaa 3iaik aeaa. 1.A. Onisia [aa+asuii-iacsiaial 6aiod
i

o

«@if08060 ATETA, 02 1aae0eie» Eeq ANETAT A6TTIAGUITAT 61°40N60406 T4 OacaRa PAA-Aiea
Oeodasia, 01032 1. Eeca, a6é. Neilia iaoepoe, 1
DACOEUOAOE 2IAAIOADECAOZ AEA2A BIAO  SPIRAEAL.
2C EIEAEOZ AAIADTIADEO «IEAENAIAD2R» [Al OEDA TE

1&oa aécia+eoe ¢a aaieié 3iadioadecass; 2018 8. vaénr+ieé fiéeaa 6iad Spiraea L. 3¢ &16aéo3; aaiasides
{

«le&énaiassy» 1Al Oedag ie.

1a080%¢ 0a 1&oiae.  Taveoe: acae, 43a0eae 0a 61dié 814 Spiraca ¢ B18EH3;, 43iadTIA0E0 «IEAeRaIad3y», HoaIdaIl,,
ia0taN aTaialaAT eniedeno O. bofaitaa (1971) 6idla  1aee 1950—2010 4. ia 436yiead 4adi1ea%06+e6 +adadia «Od60%6a-
00i», «D33&3Mi3 difeeie», 0a aefadsedid 6 eaiagadoied éiiices’yo aaiadiiadeo. 2ioidh 6isicaaily &ieaé 63 aifiesases-
aaée ca avadiaaie 4404aies dineei aaiadliades «l&8naiad®y» ca 1996 0a 2013 8d. Oaéfiilic+ieé fesadiaiassciaal ca
11114026%°p «Oaaieae (Spiraca L.)» (2008) 0a «xa8&f0 aaiadiaecioa Oéda. ie» (2016). NoGiRii ceiifio3éafios iaddadil ca
8-aaéliiip géaeip N. Nigietaa (1957), AdGiRil 66T AO%EEIR0s — ca 6-aaéliiip séaéip N. Pyoiesiéeiar (19 61).

Dacoeuoace.Ca aaieié eéaoagias 4adaaied sineei 1996 8., 816403y 0aéiiii*a 8146 Spiraea iadadiacaaca 20 46424 3
6 A%a0e4°%, 6 acasice ca 2013 8. iaddAaail 17 444, 6 43308434 3 7 0101, 1adeei aeall, yeeé iHodaiea a1 8168663, aai-
461120606 & 1950 8., 46éa Spiraea flexuosa Fisch. ex Cambess. Ca 148%1a 1956—1965 88. £1€aé63p 1iitaiail 18 oaéntiaie,
ca 148314 2000—2010 38. — 1 ae4ll, 2 61diaie 3 8 eélioeaadaie. ieid alia iadasiane 15 aé4aa, 5 4%a0e4, 2 o1die
3 8 806105a6°%], yé3 iacdeeaol 41 +10&8U16 Naés3¢é: Glomerati, Chamaedryon, Calospira 3 Spiraea.

Aenitaée. 2folasy 3iodlacéss, aea3a 8140 Spiraea 3¢ 164803, 4AiadNiadeo «18aenaiadsy» aada 1T+aoié iaideesios
1950-6 81é%a. Difeeie an3d 0aéfiiza 618i6pol éddoeie 6 iadéiaed eaiagadoied éiiiices3ys oa ia éiedénsé ied
a3eyiead. Anie aiiyace 43i40a0€4ilal fioaio, ceilfiosées oa Mioainoees. Aiadisé Spiraea polonica Blocki, 3i08140&1-
aaieé 6 2004 8. 3¢ idediail, 1Moeyo3:, 618I6° 3H0dTa0863¢éid iTiveys3p 6 e3iianio 63016ailc? adiadiiaded, 8i¢din-
oap+efniu éidaiadaip netnep.

E&p+1a3 ReTaa: siodiadesy, iadioadecansy, oaeiilis-igé fiéeas, aéae 6140 Spiraeal., 44iadis1as+ieé iade.

D2aSpiraeal. (0adiéda) oiaéié Rosaceaduss. | iices3é 2 iPaiddaoe ¢0 0 cidgaied aooiad
jadadiag® aeecuél 100 aeasa, yés itgedai? gaiagadoied 1asesa. Adgidacean’ aeanoeai-
a inissilio 0a n6andiis+ino eesiaos i3a- fio® difieei dias iaéaseligd aeyaéypouny 6 ia-
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Iadgei aeall, yeeé iiodaiea ai 616déos;,
adiaotiadgéd a 1950 8., aééa Spiraea flexuosa
Fisch. ex Cambess. (0d4i€da caeaenoa), yéa ia
alaeolny 6 eaiagadoied &iiiiced’yd éaadoa-
634 10, 16, 17, 18, 21, 25 (86d0eii® iifiaaée). O
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Spiraea medid&ranz. Schmidt
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f. frodbeliiRehd. (éa. 28),S. japonicaf. macro-
phylla (Simon-Louis) Zabel (éa. 29, 31)S. japo-
nica ‘Crispa’ (éa. 21, 27, 29),S. japonicaGold-
flame’ (éa. 21),S. japonicaGoldmund’ (éa. 21),
S. japonicdLittle Gem’ (éa. 21), S. japonicdlLittle
Princess’ (éa. 21, 29)S. japonicaPlena’ (&3&yi-
8a «0360368001»).

Aifgsaieé 81a0 SpiraeaR. Businsky [9] ca-
idfilicaaa oidie 3 edeuceaase, yé3 daided
fagdceace ai 46adS. bumaldaBurvenich, a3aia-
fioeé ai S. japonicaifiéléliée S. bumaldaiioeé-
1a°0uny yé é6éuoéaad oaaieae yilinuéls, ota-
01 S. japonica‘Bumalda’ (R. Businsky, 2002,
s.72.). Adénasénuéeé naasaiéé F. Burvenich
Tl 6 6&010683S. bumaldad 1891 dyé Téda-
aéa. I3¢idgd  S. bumaldaiieficaage yé
a330e4S. japonica S. albiflora(Mig.) Zabel aai
y& aadcao3p S. japonica.A3ad3ciyeoudy S. bu-
malda &34 S. albifloraééga diedaél cadada-
easoié. 1oeed, asaianaiiy o6ioi 3
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(6 «xA8e3M03...[4]» iadlaeolny, y&. douglasii
Hook. var.menziesi{Hook.) C. Presl,S. miyabei
Koidz., S. nudifloraZabel,S. rosthorniPritz.,
S. sericedlurcz. (6 «xaéé3io3...[4]» iadlaéou-
iy yé aaiasiaaoivooli S. media Schmidt),

S. syringifloraLemoine, S. thunbergiiSieb. ex
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Blume, S. tomentosa., S.
riensis Pojark.) ia cf
2013 3. [aaTayouny aea
63 «08060364001» 3 yéed U
16 4eaaii®, — S. albiflora(Mig.) Zabel 3S.
gutaZabel (836 3i00146€063¢, — 1962). 0 0aélee
ia ciagaaii. iei® eieaessy iasasiace 15 ae-

@édzeaol al 4 naéo*éGlomerati, Chamaedryon,

Calospira, Spiraea

Aefiitaee

2f10183%y 3i001840863%;, aea’a diadSpiraeag &1é3
03¢, 48iA0TIad80 «I6dénaiadsy» adda 1i+ao
Aideesi63 1950-0 aiésa. ieid afia iadasiase

15 aea3a, 5 a%40ea3a, 2 oioie 3 8 é6elineaansa,
yé3 iagédaeadu af 4 ndéo3éGlomerati, Chamaedry-
on, Calospira, Spiragayé3 610i6pol é6d0¢eie 6
iad0éiaed eaiagadoied E1iiiceo3yd oa ia éi-
ga603%éied aseyiéad. Dineeie an3d aeasa ai-
fiyaee ddiadaceaiial dicaeoéd, ceiino3ées oa
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é
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o

TADAE2E TINEEAIU

1. Aiipé C.A. Oaaiese Gpiraeal.): 114da6% / C.A Al-
ipé. — E.: Aeaadaie+1-ie3a0a0%+ieé 648iod «Ee a-
filééé 613a4dReodd», 2008. — 248 fi.

2. Eaoagia 4&04aies oificei adiadieias+iar iadéo
edenaiassy» 1Al Oedacie [Eacagicéiaa E.A., Aig-
&ril., Aiéer i.N., Adazai [.A. oasi.] Alasaieeé /

Ca cazasiiip 8da. N.2. Aaeeésia. — Asea 0O4seaa,
2013. — 62 fi.

3.1id4ac04ieT El.  A&ddaa 3 ed6us adiasieias+ial
2086 «ledenaiasdy» 1Al Oedacie / E.I. 1idaa-
odiel, N.2. Aasesi, Al Aagaaiae. — Asea 0aseaa,
1996. — 52 f.

4.1Mae+ N.b.  x3@e3fio adiadidécioa Oédasie /
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E.A. Eagapieeiaa &, C.AAipe 2
1 Afi6aadfioadiiné adiadieiae+aneeé iade

«Asdénaiasey» 1Al Oesaeid,
2 Ajdaie+anéeeé naa eidie acaa. A.A. Oneia

O+34ii-1a6+i1al 6aioda «Eifioeddo aeleiaee

& 14ae0eil» Eedanaiar iasetiasuial

6ieadofieodoa eiaie Oadana @aa+aiér,

Oedaeia, a Eeda
DACOEUOAOU EIAAIOADECAOEE AEAIA BIAA
SPIRAEAL. EC ETEAEOEE AAIADTIADEA
«AEAENAIADER» [Al OEDAEIU
O&si— 168486800 1T 4aif0i éiadidadecasee 2018 &
oaéniilie+aneeé fifioaa 6iaa Spiraeal. é; éiéadésee
adiadiiadea «Asdéenaiasey» 1Al Oasaeil.

jadddeae & 1&ofal. Taudeol: aeal, aeasdead, 6i8-

i0 & 868I08AA00 diaa Spiracadc éieedcnee 4aiadiiad-
8 «Asaeénaiadey», ficaaiiié iaoial oiaiaiar éfi-
iedéfia O. bonaiiaa (1971) a 0d+aiéd 1950—2010 a& i
6+afoeas 8daneaicadooued esnoasiesia «O860e6a0061»
& «DAaséed danodiey», & alfiasediild a eaiagadoiid
éfiilceoeyd aaiadiiadéa. Efioidep oidiediaaiey

feedeoee enfedsiaase il eacasiaal 403aani0d dan-
&iéé aafaciiacea ca 1996 & 2013 4 Oaédiiiie+afneeé
ifoaa idiaiaeecesiaase il iiiadacee «Oaaiese
Spiraeal.)» (2008) & «x3é&éfod aaiadiyécioia Oesasio»
(2016). Noaiait céiifioiéalfioe 10eadadia it 8-aaééi-
iié péagd N. Nieietaa (1957), fodidil canosionolé-
+@4ifioe — iT 6-aa8éié péasa N. [yoieoéiat (1961).

DAac6eiivaolt aaii0i eacasiaa a08aafi0d dafioa-

&6 1996 &, efesdéoey 0aéfiiia 8iad Spiraealafi+&o0-
4484 20 ad4ia & 6 4040841, & 4 6A0AEIAA ca 20188hca-
0 17 aeaia, 6 aéadeésia & 7 6161, iadani aeal,

ot Or M
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Spiraea flexuoshisch. ex Cambess. Ca iadeia 1956—1965 a4

éleedéoey iMieidia 18 oaéniiaie, ca iaseia 2000—

2010 38 — 1 440, 2 oidiaie & 8 eoéliogaadaie. la  fia-

dlaiyeieé aaiu fia ian+e003ado 15 aeaia, 5 aeadedia

2 618i0 e 8 é6el0eaasia, &ioidda foiifiyony & ~aotda i
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L.V. Kalashnikova, Z.G. Bonyuk

1 State Dendrological ParlOlexandria,
Ukraine, Kyiv Region, Bila Tserkva

2 0.V. Fomin Botanical Garden SEC “Institute
of Biology and Medicine” of Taras Shevchenko
National University of Kyiv, Ukraine, Kyiv

RESULTS OF THE INVENTORY OF SPECIES
OF GENUS SPIRAEAL. FROM COLLECTION
OF THE DENDROPARK OLEXANDRIA

OF THE NAS OF UKRAINE

Objective— to study of the taxonomic composition of the
genusSpiraeal. of the dendroparkOleksandriacollection
according to the inventory data of 2018.

Material and methods.Objects: species, hybrids and
forms of the genu$piraeafrom collection of dendropark
Olexandria created by the method of the F. Rusanov ge
neric complex (1971) during 1950—2010 in plots “Fruti-
cetum”, “Rare plants” and planted in the landscapes com-
positions of the dendropark. The history of the formation
of the collection was studied by catalogs of tree plants
dendroparkOlexandriain 1996 and 2013. The taxonomic
composition was analyzed according to the monograph
“Tavolgi” (Spiraea L.) (2008) and “The check list of Den-
droexotics of Ukraine” (2016). The degree of winter-har-

i
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diness is measured by the S. Sokolov 8-point scale (1957),
drought-resistance — by the S. Pyatnitsky 6-point scale
(1961).

Results.According to the catalog of tree plants in 1996,
the collection of taxa of the genuSpiraeacounts 20 spe-
cies and 6 hybrids; in the catalog of 2013 there are 17 spe-
cies, 6 hybrids and 7 forms. The first species that was in-
cluded into the collections of the dendropark in 1950 was
Spiraea flexuosdisch. ex Cambess. During 1956—1965
the collection was replenished with 18 taxa, from @0
to 2010 — with 1 species and 10 forms. At present it counts
15 species, 5 hybrids and 9 forms, which belong to 4 sec-
tions: Glomerati, Chamaedryon, Spiraea, Calospira

Conclusions.The history of the introduction of species
of the genusSpiraeaof the dendroparkOlexandriacollec-
tion dates back to the late 1950’s. Plants of all taxa form
parterre in park landscape compositions and collections.
They have achieved generative development, they are win-
ter-hardy and drought-tolerant. EndemicSpiraea polonica
Block, introduced in 2004 from a natural habitat, form an
introductive population in the forest phytocenosis of the
dendropark, expanding due to the root growth.

Key words:introduction, inventory, taxonomic composi-
tion, species of the genuSpiraeal., dendrological park.
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O.M. VERGUN, D.B. RAKHMETOV, S.I. RAKHMETOVA, V.V. FISHCHENKO
M.M. Gryshko National Botanical Garden, National Academy of Sciences of Ukraine

Ukraine, 01014 Kyiv, Timiryazevska str., 1

DISTRIBUTION OF NUTRIENTS IN

DIFFERENT ORGANS

OF PLANTS OF MISCANTHUSANDERSS. GENOTYPES

Objective— to investigate the accumulation of biochemical compounds in the different organs of cultivars and varieties of Mis-

canthus Anderss. in conditions of M.M. Gryshko National
Material and methodslnvestigated plants were cultiv

Botanical Garden of the NAS of Ukraine.
ars and varietiespecies of the genus of Miscanthus collected

in an experimental collection of Cultural Flora Bement of M.M. Gryshko National Botanical Garden of the NAS o

Ukraine: 1.  giganteus, fiv. Huliver (MGH), 1. giganteus,
1. sacchariflorus, f. ASMBS-3 (MSE-3), 1. sinensis, fiv. Vel

f. ASBMG-3 (MGE-3), I. sacchariflorusyfiSnihopad (MSS),
eten (MSV), 1. sinensis, f. ESBMK-1 (MSE-1)

The content of dry matter was determined accordifglt Yermakov et al. (1972), the total contensudars and ascor-
bic acid concentration — according to V.P. Krish&bg1983), the content of carotene — accordiBgRoPleshkov (1985),
the content of ash — according to Z.M. Hrycaenkal.gR2003), the content of calcium and phospheruaccording to

H.M. Pochinok (1976). Energetic value of dry pleawv mate

rial determined on calorimeter.

ResultsIn the period of full seed ripening the plant raatemial of Miscanthus genotypes accumulated dryemftbm
38.99 % (MSE-1, leaves) to 88.08 % (MSE-3, leavdsjal content of sugars — from 2.72 % (MSE-3, ¢gdas) to 10.03 %
(MGH, stems), ascorbic acid — from 4.40 mg% (MSE-3, panicles) to 40.03 mg% (MGE-3, leaves), carotene — from 0.09 mg%
(MSE-3, stems) to 0.26 mg% (MGH, leaves), ash -mflo38 % (MSS, stems) to 8.65 % (MSV, leaves),igalc— from
0.19 % (MSS, stems) to 0.91 % (MGH, leaves), phoggh— from 0.032 % (MGE-3, stems) to 0.412 % (M&SRanicles),
protein — from 4.82 % (MSE-3, stems) to 12.28 % EMIS leaves). Energetic value of dry raw was frodil387 cal/g

(MSS, leaves) to 4193.17 cal/ g (MSV, panicles).
ConclusionsObtained data demonstrated that in con

ditions &l MGryshko National Botanical Garden of the NAS

of Ukraine cultivars and varieties of Miscanthggganteus, M. sacchariflorus, M. sinensis are #heable source of nutrients

and biofuel in the period of full seed ripeningtrikiution of b

iochemical compounds in differegans resulted that accumu-

lation of it depends on genotype. It was founddbatent of sugars was maximal and content of glslmacroelements,
protein, carotene was minimal in the stems oftigatsd plants.

Key wordsMiscanthusplant raw material, biochemical propel

The cultivation of energy crops to produce alter-
native transportation fuels is a promising option
under increasing demands for fuels, decreasin
available lands and competition of food and fue
production [8]. Among common cultures that use
for biofuel production today can be highlightlis-

canthusAnderss. genotypes. Miscanthus has a va
riety of names, such as Asian elephant grass al
Chinese silvergrass. The commonly accepted his
torical origin of miscanthus is Asia. First miscant-
hus cultivation in Europe took place during the

1930s (imported from Japan). From the 1980s

these plants have started to use for the biofuel pr¢
duction [1]. Plants of Poaceaeand specifically

© O.M. VERGUN, D.B. RAKHMETOV,
S.I. RAKHMETOVA, V.V. FISHCHENKO, 2019
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rties, calific value.

Miscanthusspecies described in recent reports as
raw for biofuel production [2; 4; 10; 21].
Results of Pidlisnyuk et al. (2018) reported that
I.  giganteuplants characterized by the ability
to grow at the contaminated soils with further pro-
duction of energy biomass [9].
a-  In addition, plants ofMiscanthusspecies are the
ndhigh productive cultures and effective heavy metal
- accumulator [13]. Plants ofMiscanthus sinensis
M. sacchariflorusand Panicum virgatunknown as
ornamental grasses in different compositions [16].
Objective — to investigate the accumulation of
D- biochemical compounds in the different organs of
cultivars and varieties dfliscanthusin conditions
of M.M. Gryshko National Botanical Garden of
the NAS of Ukraine.
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Material and methods

Experimental data were evaluated by using Ex-

Plant material was collected from the experimen{ Ccel 2010. Mean values of three replicates and

tal collection of Department of Cultural Flora in
M.M. Gryshko National Botanical Garden of the
NAS of Ukraine at the stage of full seed ripening
. giganteusfiv. Huliver (MGH), 1.  gigan-
teus f. ASBMG-3 (MGE-3), I. sacchariflorus,
fiv. Snihopad (MSS)]. sacchariflorus, f. ASMBS-3
(MSE-3), 1. sinensis, fiv. Veleten (MSV),l. si-
nensis f. ESBMK-1 (MSE-1). Different organs
such as leaves, stems, and panicles were used
analyses.

All biochemical analyses were conducted usin
above-ground part of plants at the period of ful
ripening of seeds. The determination of absolutel
dry matter was done by drying to constant weigh

at 100—105 °N according to A.l. Yermakov et al.

[22]. The total content of sugars was investigate
by Bertrand method in water extracts. The con-
centration of ascorbic acid (AA) of the acid ex-
tracts was determined by a 2.6-dichlorophenol
indophenol method based on the reduction prop-
erties of AA. Both analyses carried out accordin
to V.P. Krishchenko [5]. The concentration of to-

tal carotene determined according to B.P. Plesh
kov. 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 [11]. 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 turnt

ed into white ash to constant weight according tg
Z.M. Hrycajenko et al. [3]. The concentration of

calcium was determined by the titration method
of acid extracts with Trilon B. Phosphorus content]
in plants was identified in acid extracts using mo
lybdenum solution. These analyses were done a
cording to H.N. Pochinok [12]. The procedure of

detection of energetic value was measured on cg
orimeter IKA-200. | this case, dry plant raw mate-
rial was burned in an oxygen bomb. Measuremer
of every sample was 15 minutes approximately ar
expressed in cal/g. The content of protein was de
termined by nitrogen definition (by chloramine

standard deviation are given in Tables 1, 2 and
Figures 1—4.

Results and discussions

Plants fromPoaceaeBarnhart. family well adapted
to low input conditions as well as to biotic and ab
otic stress factors [17]. Last time carry out invigg-
tions of miscanthus concerning biochemical com-
foPosition due to ecological properties of these ptan

Biochemical composition of these plants is carbon,
y nitrogen, sulfur, oxygen, and hydrogen which are

relatively close to that of other energetic crops]]

We investigated before the biochemical composition
+ of somePoaceaeplants including miscanthus and
found that the most content of dry matter and the
g total content of sugars were detected in the stafe
full seed ripening [14; 19]. Our results showed tha
above-ground part ofMiscanthusgenotypes accu-
mulated dry matter of 26.16— 5.80%, total content
of sugars — 1.27—5.13 %, ascorbic acid — 11.42—
9y 43.61 mg%, carotene — 0.197—1.113 mg%, ash —
2.06—6.11 mg%, calcium — 0.203—1.070 %, phos-
phorus — 0.023—0.121 % [18]. Moreover, in report
identified that these plants accumulate compounds
with antioxidant activity [20].

The content of dry matter among investigated
hs plants was in the range from 38.99—88.08 % (Tajl. 1
e Considering obtained data in detail it should be
d noted that in leaves we found content of dry mat-
ter 38.99 % (MSE-1) to 88.08 % (MSE-3), in
stems — in range from 44.59 % (MSS) to 52.48 %
(MSV), in panicles — from 46.23 % (MGH) to
87.43 % (MSE-3). The content of sugars was
2.72—10.03 %. This parameter on leaves was from
3.10 % (MSS) to 9.20 % (MGE-3), in stems —
from 5.77 % (MSS) to 10.03 % (MGH), in pani-
~- cles — from 2.72 % (MSE-3) to 6.77 % (MSE-1).

One of the most important features in the
|- growth and generation oPoaceads the accumu-
lation of total sugars in plant raw material. Kumar
t etal. (2010) reported that the sugar content of sor-
d ghum genotypes was higher at post-physiological
- maturity [6].
Most of lignocellulosic biomass is rich in inor-

method) according to H.N. Pochinok [12].
76

ganic components such as Ca, Mg, P, K, Na etc.
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Distribution of nutrients in different organs of plants of Miscanthus Anderss. genotypes

Table 1.The content of dry matter and the total contentsofgyars in different organs
of MiscanthusAnderss. genotypes in the stage of full ripenihgeeds

Name of species, cultivar or variety Part of plant Dry matter, % Total content of sugars, %
. giganteusfiv. Huliver Leaves 48.26 + 0.23 6.53+0.11
Stems 44,73 + 0.07 10.03+0.14
Panicle 46.23 £ 0.24 5.85+0.11
1. sinensis, fiv. Veleten Leaves 39.27+£0.21 7.12 £ 0.09
Stems 52.48 + 0.22 6.53 + 0.28
Panicle 52.16 £ 0.25 6.24 + 0.18
1. sacchariflorus, fiv. Snihopad Leaves 83.57 £ 0.85 3.10+0.11
Stems 44.59 + 0.22 5.77 £ 0.05
Panicle 85.30 + 2.45 3.81+0.26
1. sacchariflorus, f. ASMBS-3 Leaves 88.08 + 0.78 3.55+0.14
Stems 48.38 £ 0.12 5.86 £ 0.11
Panicle 87.43 + 0.62 2.72+0.12
I. sinensis, f. ESBMK-1 Leaves 38.99+1.45 7.76 £ 0.58
Stems 45.82 + 0.44 9.23+0.09
Panicle 52.72 +2.25 6.77 + 0.65
1. giganteusf. ASBMG-3 Leaves 4473+2.31 9.20 + 0.58
Stems 48.03 £ 3.22 9.34+0.78
Panicle 53.55+ 0.23 411+ 0.09

Table 2.The content of ash, calcium, and phosphorus in different organs
of MiscanthusAnderss. genotypes in the stage of full ripening of seeds

Name of Species, cultivar Part of plant Ash, % Calcium, % Phosphorus, %
or vanety

I. giganteus Leaves 6.32£0.11 0.91 £ 0.05 0.085 £ 0.001
fiv. Huliver Stems 1.48 + 0.08 0.27 £ 0.02 0.055 £ 0.002

Panicle 254 +£0.13 0.33+£0.02 0.098 £ 0.002
1. sinensis, Leaves 8.65 + 0.67 0.54 + 0.09 0.112 + 0.005
fiv. Veleten Stems 1.50 + 0.04 0.39 £ 0.02 0.053 £ 0.001

Panicle 2.24 £0.17 0.55 + 0.07 0.154 + 0.002
1. sacchariflorus, Leaves 7.25+0.23 0.64 + 0.02 0.096 £ 0.003
fiv. Snihopad Stems 1.38 £ 0.06 0.19 +£ 0.02 0.034 £ 0.003

Panicle 255+0.12 0.50 £ 0.02 0.132 £ 0.005
1. sacchariflorus, Leaves 8.02 £ 0.15 0.79 £ 0.03 0.264 + 0.001
f. ASMBS-3 Stems 2.04£0.13 0.33+0.01 0.111 £ 0.007

Panicle 274 +£0.21 0.62+0.01 0.412 £ 0.012
1. sinensis, Leaves 7.51+0.23 0.63+0.01 0.071 + 0.006
f. ESBMK-1 Stems 2.84 £ 0.05 0.27 £ 0.02 0.066 £ 0.001

Panicle 5.18 £ 0.34 0.58 £ 0.04 0.108 £ 0.002
. giganteus Leaves 5.86 + 0.32 0.81 +0.05 0.109 = 0.001
f. ASBMG-3 Stems 1.60 £ 0.08 0.35+0.02 0.032 £ 0.001

Panicle 3.66 £ 0.18 0.60 + 0.04 0.070 £ 0.002

[15]. Miscanthus ash reportedly includes 30—40 % showed that this parameter was for all samples
SiO,, 20—25 % KO, and approximately 5 % of | 1.38—8.65 % (Tabl. 2). In the leaves it was identi-
P,O, and MgO [1]. Determination of ash content | fied from 5.86 % (MGE-3) to 8.65 % (MSV), in

ISSN 1605-6574. 2i081468063%y difiéef, 2019, 1 1 77
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Fig. 1. The content of protein in different organs of plant
raw material ofMiscanthusAnderss. genotypes, %
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Fig. 2. The calorific value of different organs of plant raw
material of MiscanthusAnderss. genotypes, cal/g
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Fig. 3. The content of carotene in different organs of plant
raw material ofMiscanthusAnderss. genotypes, mg%
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Fig. 4. The content of ascorbic acid in different organg o
plant raw material oMiscanthusAnderss. genotypes, mg%

stems — from 1.38 % (MSS) to 2.84 % (MSE-1), in
panicles — from 2.24 % (MSV) to 5.18 % (MSE-1).
Accumulation of calcium in plant raw material of
investigated plants was 0.19—0.91 %. In the leaves
calcium determined in range from 0.54 % (MSV)
to 0.91 % (MGH), in stems — from 0.19 % (MSS)
to 0.39 % (MSV), in panicles — from 0.33 %
(MGH) to 0.62 % (MSE-3). Content of phospho-

rus in ash of different organs of investigated pian
was 0.032—0.412 %. Leaves accumulated this mac-
roelement in range from 0.071 % (MSE-1) to 0.264
% (MSE-3), stems — in range from 0.032 %
(MGE-3) to 0.111 % (MSE-3), panicles —from
0.070 % (MGE-3) to 0.412 % (MSE-3).

According to Lanzerstorfer (2019), miscanthus
ash after combustion contains K, P, Ca and heavy
metals. It is possible to use ash of miscanthus as
soil conditioner [7].

The protein content was minimal in the stems
and maximal — in leaves in plant raw material of al
investigated plants (Fig. 1). Generally, the conten
of protein in different organs was 4.82—12.28 %. In
the leaves identified content of protein from 10.68%
(MGH) to 12.28 % (MSE-1), in the stems — from
4.82 % (MSE-3) to 6.82 % (MSV), in panicles —
from 7.57 % (MGH) to 9.88 % (MSV).

According to Altawell (2014), nitrogen in dried
crushed sample form was around 3 % of the total
mass [1]. In our experiments, we determined ni-
trogen in the range of 0.77—1.96 % comparing all
organs.
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Distribution of nutrients in different organs of plants of Miscanthus Anderss. genotypes

The energetic value of different organs raw wa
measured in calories per g. As shown in Figure !
the content of calories was variable depending o
the investigated organ. So, we determined that o
the whole content of calories per gram was fron
3811.87 to 4193.17.

The high content of carotene was determined if
leaves, the lowest — in the stems. The contentanfoz

tene generally was from 0.09 to 0.26 mg% (Fig. 3).

In the leaf’s carotene was determined from 0.19 mg9
(MSE-3) to 0.26 mg% (MGH, MGE-3), in
stems — from 0.09 mg% (MSE-3) to 0.12 mg?
(MGH, MGE-3), in panicles — from 0.13 mg%
(MSV, MSE-3) to 0.18 mg% (MGE-3).

The content of ascorbic acid was 4.40—40.03 mg
(Fig. 4). Concentration of ascorbic acid in leavegs
from 4.59 mg% (MSE-1) to 40.03 mg% (MGE-3),
in stems — from 6.03 mg% (MSE-3) to 10.33 mg?
(MSE-1), in panicles — from 4.40 mg% (MSE-3)
to 23.99 mg% (MSE-1).

Conclusions

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

tanical Garden of the NAS of Ukraine plants of
MiscanthusAnderss. accumulated nutrients in dif-
ferent organs the stage of full seed ripening. In
vestigation showed that distribution of bioche-
mical compounds depended on the investigate
organ. The highest concentrations of vitamins
protein, and calcium, the content of dry matter
found in the leaves. The concentration of sugar
was maximal in the stems. Accumulation of
phosphorus and calorific value of plant raw ma-
terial was highest in the panicles. Minimal accu-
mulation of vitamins detected in stems and pani-
cles, ash with macroelements — in the stem
sugars — in the panicles. The calorific value d
investigated plant raw material showed the mini-
mal result in the leaves.
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1.1. A4daoi, A.A. Dasiaoia,
N.I. basidoiaa, A.A. G30diél
- [aseliasuieé aioai+ieé faa
ndsigis 1.1 Asegéa 1Al Oesag e,
0Oedazia, 1. Eeca
DICTIAE TIEEAIED DAXIAE]
0 p2CIED IDAAIAD DINEE( AAIOEIRA
MISCANTHUS ANDERSS.
1a0a — ainesaéoe jaetie+aily 4316%13+ie6 d5a+i-
’S aei 6 d%cied 104aiad ATGo%a 0a 6181  MiscanthusAn-
derss. & 0i1aa6 [asstiaguital aloaic+iial faao
3iaie 1.1. Ademéa IAI Oeda ie.
12a045%a¢ 04 14074e. Aifigsasedi dificeie — Aldoe
" 0a 616ie Aaea®a 81ad Miscanthus ¢2adai ia aéniade-
IN&ivasnies a3eyiead 344366 e68106di1, 061de ass-
jaguinal afoai+inal faad vaie 1.1. Adegea IAl
Oedagie:l.  acaaionieeén. Abesadd (MGH),I.  &s-
aajonuéeé,o6. ANAIA-3 (MGE-3), 1. 66&dieasoéiaee,
fi. Niaiiaa (MSS), 1. soédieasoéiaeé, 6. ANAIN-3
(MSE-3), 1. éeoaéfiuéeéé, f. Adedodiu (MSV), 1. ée-
oaénieeé 0. ENAIE-1 (MSE-1). Aisfio A6di,, da+Taeie
aécia+aeée ca Az 2piagiagl 0a 3. (1972), casasiie é
a0 6083%A 0a aneldasiad eefeiod — ca Al Ede-
Udién (1983) , aidfio eadioeio — ca Al ieogéiaei
(1985), ¢iee — ca C.1. Adesacien (2003), éasis®p oa

(1976). Ai&da&oe+io

G.

61716136 — ca O.l. fi-eféf
elogiaooa.
PacoEI0A0A 854 iTafl;, OLAEIHO® faRdiiy & &ifi-
88ii%6 fesTaer aaioeiPa  Miscanthusiagfie
e_
(MSE-3, 6efioée), caaasiieé aifid 6665°% Aoaiiaca aa
2,72 % (MSE-3, i66a%0y) & 10,03 % (MGH, fd3aéa),

aféioasiiaie, eenéioe — a3a 4,40 1d% (MSE-3, fid6a30§)

4%4 1,38 % (MSS, ii0dé&éa) ai 8,65 % (MSV, eefoéenél-
6%p — &% 0,19 % (MSS, fi0aaea) ai 0,91 % (MGH, ééfo
ée), 6186 — 424 0,032 % (MGE-3, i0da€a) &f 0,412%
(MSE-3, ii606a%00Y), 18104160 — &34 4,82 % (MSE-3, i&#-
fiod1;, fiediaeie foaifaeéa a3a 3811,87 éae/a (MSS, éao-
@) & 4193,17 8ag/a (MSV, i60ac00y).
Aefiiiage. A 611aad lassiaguiial aioais+ial fi
3i&ie 1.1, Aoegéa 1A Oedagie fidoe oa 6idie Mis-
canthus giganteusM. saccharifloru®aM. sinensis— 63ia

al

il;, RoeaEIRG? fafeiy. Aea+aily diciiases adodsi
d&+1aéf & 8%¢ied 16aafad iféacael, uf faéfie+aiiy

¢ 6 cagaeedil A% AANOST6. Ao 6683°% 404 1aéheiaci-
fel, a ciee ¢ 1agdidediaioaie, 18104, 16 0a easdioe-

6 — 1¥%iagniel 6 fodaead aifesasesaaied difeer.
Eép+ias fiélaa: Miscanthus 8inéeiia nesiaeia, a%-

&0

Received 26.11.2018

80

G313+ 2 Tiaeealnos, Aia8a808-+ia 630,

ISSN 1605-6574. 2108146863y difiéei, 2019, 1 1



Distribution of nutrients in different organs of plants of Miscanthus Anderss. genotypes

eidie 1.1 Avegél 1Al Oedaein,

Oédaeia, a Eeda

DANIDAAAEAIEA TEOAOAEUIEC AAUANOA
A PACIUO 1DAAIAG DANOAIEE AAIOEITA
MISCANTHUS ANDERSS.

Oaelu —enneaaiaaot iagliedied aeloeie+aneed aa-
Uanoa a 8acitd 16aafad iidoia & 6181 Miscanthus
eliacuilal aloafe+anéial

g
(Y
o
=13
[e)
(@)
e

6aaiét (2003), eagiis i
(1976). Yiddadoe+anéop o6aiiifiou fod
Tiddadeyee i ifilip agioeiaosa.

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

DAac6eioactA 1adeta iMeial flgddaaiey Aaiyi a
danoeodeuiii Atdua aaiioeita  Miscanthudaéaiéeaa-
&0 RO6TAT aduanoaa 10 38,99 % (MSE-1, éénouy) &l
88,08 % (MSE-3, &éfoly), 1auda fiaddeeaied nadasia
filfioaaéyer 10 2,72 % (MSE-3, fiivadoey) ai 10,03 %
(MGH, noaaee), anéisaeitaié éeneiot —1io 4,40 14%
(MSE-3, ii6aa0ey) a1 40,03 14% (MGE-3, ééfoly), éa-
aloeia — 10 0,09 13% (MSE-3, ficdaee) ai 0,26 id%
(MGH, &énouy), ¢ied — 10 1,38 % (MSS, foadaee) al
8,65 % (MSV, éefiduy), éastioey — 10 0,19 % (MSS, faif)
a70,91 % (MGH, ééfiouy), 6ifoida — 10 0,032 % (MGE- 3,
fiodaée) ai 0,412 % (MSE-3, iiioaaoey), isiodeia — 1o
4,82 % (MSE-3, iddaee) &l 12,28 % (MSE-1, é&fouy).
Viddadoe+aneay oaiiifiol fnooial Aadly fificadeyea
70 3811,87 éae/a (MSS, &&fioty) a1 4193,17 &ag/a (MSV,
filoaaoey).

A0aran. A onetaeyd lasetiagiilal aloaie+aneial
fiaaa eidie I.1. Adegel 1Al Oedaein fiidoa & 61d-
i0  Miscanthus giganteusM. sacchariflorug M. sinen-

i of: i-ieé 1€0a04é0i06 4auanoa e aei-

filcddaaiey naiyi. Eco+a-

o
=!
D:
lo)
s=_>;

Doan
5
ox
fo))
Q:

o}
164aiad iéacaét, +0i iaéliedied &6 cadenéo 1o aaii-
oeia. Niaddzeaied nadasia adel iaénieiaguil, a gied
fi 1aédiyedidioaie, idiodeéia e easioeia — ieie-
laeuidi & nodaeyo enneaaraaiins sanoaieé
Eéb+4a04 figtaa:Miscanthus dafoeodéiila Andua, aél-
deie+anéead iitaaiiinoe, yiadadoe+anéay 6aiiifou.
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OAE 582.475.2+581.144.2+581.522.4(477.63)
22 EIDGEEIA 12 0b. GAAXOE 12 A.b. AONAEIAA 2
1 Afidouieeé aloais+ieé fiaa 1Al Oeda.ié
0Oédagia, 50089 i. Edeaeé D33, aoé. 1adpaéa, 16A
2 E3eaiasciieeé aioais+ieé naa Al Oedagie
0Oédagia, 50089 i. Edeaeé D33, aoé. 1adwaéa, 50
CI2IA CAAAPAEAIIR 2 Ai2ZNOO OIOINEIOAOEXIED
I2AIAIO2A O P2CIIA2EIA2E OAI PICEA PUNGENSENGELM.
I,‘

A OIAAO 12NUEEO IANAAEAIU
la0a — idTaiagicoaace aivio GeTaI0%3a 3 Gadioel 4% ¢ bal¢, 1—4-a1 8180 aeeooy 4463a DA pungens Engelm. 3¢

4eadeoiel efeuldhi 6als, 6 aoee+ied fanaasediiys . Edeacé D33, 81083 caciapol Aleead adee4%a A488ETAT 180A860-
F3éi1aT 6114312006, 3 086, yé3 ¢difidapoll & iAcaadoaiaied seeosiaed eaad0oasad i3fioa.

jaodssae oa 1do0iae.  Aes3eail 0oe a06ie 43084 A% iliaa 30 5ié3a cacdeei 4% 30AIMSAITTHIO® Acaceoiial ca-
42046401y 6al:: | — fiecl-acaéedid, Il — 462880171-cAeaTa, IIl — feaddl aedaseaid 46268014 cadadacaily. 3ai&ioe ¢
oale, difeel defodaacaase adiaaneal. E3eue’iou 6&5163%e0 3 eadioeliy 4% 6 dic+ei aécia+ace ca afliiaip Aaeodi-
610118084 NO-2000.

Dacoeiivace.A 6% 45610 44044 1aéa3Elioeé Ai3ho 5615163638 & 3 b 0a ¢ 6 fdié aéyasail 6 6al;, 1adeial 8ied seeddy,
jaéfieiasiieéé — 6 44084 14001, 40608, a I3Riasuieé — 6 4-83+ii;, Bals. A 636 dificel 4caéedid caaadasaiiy dals Gii-

gEOOURY ¢ ¢¢ &3, Thideeai o 3—4-§3+ii¢ Bal;, 43044 &4d04i¢, 3 080T, 467, AiBfio eadloeil; 438 caselgaolny ¢ asel
0al¢,, alfiyaap+e 1aéneioid 6 4-83+ii;,. Aééeae 1a0aedaséilal élasiaod aieeaapol ia 46aéeéoid cadadagaii y 2—4-83+iig,
CN)ATé,, cieéaedp+e 141 3i0aineaidniou, Taiaé oy iciaéa ianaiiadda cacdaeeol 434 Aail0ei1ae0 Tiageainodé aineel.
Aéiiifaée. D. pungens ¢ 4€aéeoiel cadadagaiiyi 64l No3ééa 3 aeniéiadéidaceaia a 6iiaad aaeeéial islieneiaial
1¥fioa fAoanaie, ciie 3 °© 1adnTaeoeailp aey pediéial aeéidenoaiiy a icaeaiaiis ianaeaies i6iéosa 6%, clie.
I?éb+Té3 fiélaa: Picea pungengsialy, aéaéeoia cadadaeaily, aino 6616163634 3 éa dloeiis 438, 4déidaoeaiknod,
Edeaidcaeaey.
Reefa éiép+a ( Picea pungeng&ngelm.), ide- &laze o186, 1aiaé sidainearfiol caaadasaiiy
dlaieé andae yéig, oicoagiaaieé 6 Neaeenoed 0ai¢, 6 add6aa a3coaéui 1ioil aaspe, iaadsol 6
41020 0 [ai3+i3¢ Aladess, ipedaia a iana- 1dzead 1ailal adeeéial ianaaaeaiiy
4aediiyo ia 080e01d3;, Oédacie. O mayeail ¢ O caaadasaiic eenoy aineei ia1a%aio aied
oo [3adaaaeeachiop A iap+ifio® “8610% 3 A0G-| A%HPAGAPOU CABAR 0A seTad® BAIAI0e, Y& Aeei-
ialy ¢0 caieiaediiio® oa aéfiélp aaéidaoea- 0enoiadpol aey 163iéé seeo0ralal fidaio oin-
i*fiop, TiTageal o1di ¢ acaéeoiip 6aicp. A gef 0a 1eanoe+iinos ¢, 0 oioifeiodoe+iial aia-
fioditasé iz Oedacie afia oniteil ¢oifoal 8406 [1, 3]. ia i6eéeas® aea%a 3 Aido3aWeigela
ia NOded "006i0ad, aacia+acoufiy 4300if02éés3f-| Thunb. iféacail, ui idediaieé é1é30 eenoéa
op, a 41dTieneTtaes 8dasiiad — &eii- oa aaci- 0a é1ai ¢cidie caédaeaol 434 feioaco 6e16163e3a
fio3éésfiop [2]. Ia Edeaidsaeaey 18088 fadaeaios a 3b 0a éadioeii¢asa oidiaiase aadaoaoséiial
P. pungenddée caadacai® ia ii+aoé6 1970-0 8i- | 1ad%1a0 [4]. Aifesaaediily noaioé Paiaioiial
€34. [ef® 0idia ¢ acaéeoiei caaadaeaiiyi éiiieaénsd eenoeésa aineei ia® aaseeeadd cia-
Bal¢, © 141 3¢ (Aéieedaireed A4 Gale- -&ify asy Sicoidiy 1a6arci3a aseaiiy
20 6 1*fiuéed ianaasediiyd. Oada804diip ifita- fitiy+ile, aiadass, 0101fei0dco 0a aaaioasé-
eea3nop 6idie ‘Glauca’ ° iayaisnol aéaééoil- ied 1616aM3a a 6i1aad 3i081a0e63¢iial adaaeo.
CABAIT: BAl:, Vea 6 BiREel cAAB%EACOURY AidT- | Asasedieé 8163 6al: D. pungend 3a¢o&uoadh
iBaaenaiial a3aaeooy neilial nasoea, yéa ae-
022 EIDGEEIA (b, BARCE. 6820 +403C (ayaRfol AiPe60886EYDIRE 4%-
A.B. AORAEIAA, 2019 @6aaail aineos [8]. Nodbeodda, UPelidnou oa 13fioa
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— 48y 6&100%-

83324 3b 0a i8] — aey eaaioeiisa3a. Aisfio
is&i&io%a (N) dicoasoaace ca oidioeaie [18]

N, = (12,19 - A 665) — (3,45 - A 649),

N, = (21,99 - A 649) - (5,32 - A 665),
N.,,= (1000 - A 480) — (2,14 - [8}—(70,16 - N)) : 220.
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6 2-83+ii¢, 6al¢, ca aeiyoél addaa, yés ¢dinoa-
pou itaeecoé i énasi

O 3-83+ii¢, Bals, acaéeoia cadadasaiiy noail-
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aooiip .
A3&I3iiR03 ca aisfioll 6&1o
¢



aoél 6 4-03+ilg, Gale, io%aiyii ¢ 1-03+iip. aooi, a 6 4-03+ii¢, foaitaeél 54,5—63,9 % a3a
0aéo faio 0aiaaiodp Aiioadsaace Uial 6él- iiéacieéa 6ai, 1ad@ial 816 seedoy.
816366 b 3 fdie cagdied raiaiosa. Ofoaitasa- Oaéei +eifl, AMAoad3aacolny +30ea 0iaai-
i, Ul ¢ a3éli 6ai¢, coifidca® é3euésfol éaoioe- 0%y 6 oifieei P. pungeng aéaéeoiéi caaada-
iica3a. O a6 a00iad aiieei iadaselgeé aisiio @aiiyi 6ai¢: 1iodiiaa cieaediiy aidhod 6&l-
¢ 0 a3acia+aii 6 64l 4-a1 61é6 seeooy (ia 14,8—| 8i63¢3a 3 c¢daifoaily 83%aiy eéadioeiisa%a ¢3
33,3 % a%elwgeé, iBae a 1-03+ii¢). caselgdiiyl a3ed 0ai¢, Ul noidiatasedeouny

Adée+éia nitaasaiigdily  a/b, a oaéiee 6&i- cldigdiiyi aeaéeoiial cadadaeadiiy Gaie.
o163ee/éadioeils ae a6éa iaéaélgip a 1-03+- [3aaéuaieé aidnio éasioeiiasa 6 a3elg asél-
ii¢, 6al;, aadaa ofso adoi 3 iifiodital cidiedaa- &% dai; — 04 cae+aéia 03c%éias+ia 0daéo’y ia
gany ¢ a3él 6ai,. [aéasele® gisié afoailaeail ¢¢ N0addily 3 odeaaceé aicea ianideyoeeaes
aey nitadsaiigdily 6eisio3ee/éasioeiisae, +&iieé%a 1BAueIaT nasdaiaeua. O 6aie, P. pun-
yea Aoel fagaeuel a 1-83+ii¢, 0al;, 4a0aa 6M0 | gensitaaeudieé &%aail éadioeiiyasa iaide-
Oadeesy 1CA404seaR00 46a8e0ITAT ET61T00 & B¢, 6%Gied 316%a aee00y 6 08I A80i &A@ pungens 3°ies
O0aéliad i. Edeaeé b3a
Table 1.Keeping of blue colouring in needles of vary life year in three groliseaf pungensees in different districts
of Kryvyi Rih city

Ase vai;, oiee Cadoiee
13fioAcaiAoAify 1 2 3 4 caaaei
fem NV [T:m o Ry% |em  Rvpe  1fm  Rved  Ixpn Aves
Necil-aeaéeoia caaadasaiiy
ia a6e. xaseafiaa 10,0 93+0,2 116 6,7+03 222 4,0+03 302 75+03 351
(O&dicaniueeé &-i)
ia ace. 2aaia Nsaéa 10,0 90+0,2 92 60+04 286 37x04 429 7,1+03 391
(O&disaniueeé &-)
ia a6e. Aaooosia 10,0 97+01 51 74+02 10,1 4603 248 79+03 289
(ilesianueeé &-)
igifiaéo 1a0ae6sa’a 10,0 98+0,1 42 69+02 148 3902 242 76+03 34,3
(140aeboaséieé 8-i)
1Al «Adfi&e1sIR00ae 99+01 31 7,7+02 129 47+03 259 23+0,1 286 6,1+03 492
Edeaeé D3a» (180a-
e8060aséieé o-i)
Agageoii-cacaia cadadasaiiy
& ace. lonidanueiar 99+005 23 74+02 11,9 42%03 295 23+02 430 59+03 521
(lnéaranuéeé o-i)
iaifiiaeo laoaeosaa 98+0,1 42 69+02 109 46+03 258 24+02 342 59+03 487
(140asoda3éieé &-i)
1AT «AdRae1sIP00ae 94+01 52 55+02 163 35+02 286 18+02 427 50+03 585
Edeaéé D3a» (laoca-
863336186 8-i)
Neaaél aedasedia 4626€0i4 caaadasaiiy

AEeOETace lafiea 10,0 35+02 239 21+01 213 09+02 876 4,1+04 873
Aaiaifinéeé (0as-
i*anuéeé o-i)
[a ace. Aaosodia (- 10,0 47+01 140 31+02 225 15+02 47,3 48+04 68,2

éaianuéeé o-i)
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83(6% aaaaoanséiial naciié asacia+ail 6 1*iu- e63p, AIdyiTaaio ia Baaeuaiiy fnosééinos
éed fafaaeediiyo a 3iged 8aasiiac [1]. oloineiodoe=iial aiadaos oa caiiadaaiiy aa-
Eadioeilcae a e&30eiad aifeei aeéiiopol 086663, caéaied i3aiaioa [6, 12). Ioe iiaa-
aioeiéneaaioid 66163, © daasiisiodéoivaie, iyii3 aidfiod oioineiodoe~ied Paidioa, é3a-
aioeiboadaiaie oa sioilitadeyoidaie [12] i3i6 3 6ailesa 6 Baie, P. pungens E1&idaal 3
Aenieeé 3%adil éasioeilyasa 6 oais, dineei a P. abieqL.) H. Karst. ¢ 184843, V&3 ¢caifioace a
n3iiti-ceifaeé 1ad31a, a oaéiee 16e a3, N0da- xa0%;, a anoaiiaeait Nvoo°aes asaisiiinoaé, oaé
filaed +efieé3a dicaeyaapou yé adaioeaiod aa- fiaif, yé 3 ca Méacieéll no3éeéinos 6 asailasau

Oaaeesy 2Ai30 6iolfieiodoe+ied P8I0 6 83¢i1a%614%¢ 64l D3fida pungertsiaiaaseaiiyo 6
i&/a fedi, da+iaeie (10 + m)

Table 2.The content of photosynthetic pigments in vary-aged needIPgef pungeris plantations of Kryvyi Rih city,
mg/g of row matter (10 + m)

m
ox
o8
a»
5
D
U]
w
o

Weddie | oo a Oeisios b arbiaanedle |, | easiceiigae oeisioree/
ée da=iaeie éadioeiis ae
Néci-a6a820ia caaadagaiiy dais (ia a6é. x4deamiaa)
1 0,830+ 0,007 0,320+ 0,013 1130£0,015 2,6 0,340 + 0,007 3,3
2 0,740£0,004 0,300 + 0,005 1,050 0,006 25 0,380+ 0,009 2.8
3 0670£0,006 0,280 + 0,014 0950£0009 25 0,400+ 0,006 2.4
4 0580%0023 0,270 + 0,017 08600010 23 0,440 % 0,010 2,0
Neci-aéaéeoid caaadasaiiy dal (ia aoe. 140a868434)
1 0,800£0,011 0,320+ 0,013 11100013 25 0,320+ 0,006 35
2 0,720£0,012 0,300 + 0,005 1,030£0,015 24 0,360 + 0,008 2.9
3 0610£0,027 0,280+ 0,014 09000017 23  0370+0,011 2,5
4 05400023 0,250 + 0,017 0790£0010 2,2  0,380+0,013 21
Asaeeoil-caeaia caaadasaiiy 6ale, (ia ace. xadearniaa)
1 0,730£0,011 0,310 0,006 1,030£0015 24 0,300 + 0,009 3.4
2 0670£0,027 0,290 + 0,016 0980+0016 23 0,320+ 0,007 3,0
3 0560+0022 0,260 + 0,009 0,830£0,013 22  0,340+0,011 2,5
4 0,490+0,017 0,240+ 0,011 0,730£0,010 21 0,350+ 0,014 2.1
Acaéeoil-caedia caaadasaiiy 6ale, (ia a0e. 140a66043%4)
1 0,640+ 0,006 0,300 + 0,006 0920+0,015 23 0,270+ 0,008 3,6
2 0590+0025 0,290 0,016 0,880£0,016 22 0,300 0,010 3,0
3 05400022 0,250 + 0,009 0790£0013 22  0,310+0,012 2,6
4 0450+ 0,013 0,230 + 0,011 0680£0010 21  0,310%0,014 2.3
Rsa4el a65az0a1A 46288018 CAAAGAGAITY DAl (1 A08. x&56aMTAY)
1 0,600+0,006 0,270 + 0,006 0,870£0011 23 0,240+ 0,008 37
2 0,540 0,005 0,250 + 0,005 0,790+ 0,006 2,2 0,260+ 0,005 3.1
3 0480+0,020 0,250 + 0,013 07300009 21 02600011 2,7
4 0450+0,013 0,230 + 0,009 0,690 + 0,007 2 0,320+0,009 2,2
Neaael aedaaedid 46a8e0ia caaadacaiiy 64l (ia a0e. 140a80684%4)
1 05400005 0,250 + 0,009 0790£0016 22  0210%0,007 3.8
2 0480%0,020 0,250 + 0,015 0730£0012 21 0,230+ 0,006 32
3 0440+0012 0,230 +0,013 0,670 + 0,017 2 0,250+ 0,009 2,8
4 0,370+ 0,013 0,180 + 0,009 0,580 + 0,022 2 0250%0,014 2.3
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THE CHANGES OF COLOURING

AND CONTENT OF PHOTOSYNTHETIC
PIGMENTS IN UNEVEN-AGED NEEDLES

OF PICEA PUNGENSENGELM. IN CONDITIONS
OF URBAN PLANTINGS

Objective— is to analyze the content of chlorophylls and
carotenoids in the 1—4-year-old blue-coloured needles of
Picea pungenEngelm. trees in street plantings of Kryvyi
Rih city exposed to emissions of large metallurgical com-
bine as well growing in non-polluted dwelling blocks of the
city.

Material and methodsWe divided the trees into three
groups at the age of less than 30 years, dependimghe
needle colouring: | — grey-blue, Il — blue-green|ll—
weakly blue. The pigments of the needles were egteal
by dimethyl sulfoxide, and the quantity of chloropfil
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and carotenoids was defined using the spectrophotder
SF-2000.

Results.In all three groups, the highest content of chlo-
rophyllsa andb as well their sum was revealed in one-year
old needles (the maximum value was in the trees of the fir
group), the lowest one was in four-year-old needles. Blu
colouring of the needles decreases with age, especially
3—4-year-old needles of the trees from the second and th
third groups. The content of carotenoids increases with th

Emissions of the metallurgical combine influence blue

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

colouring of 2—4-year-old needles, decreasing its intensi-
ty; but this characteristics, firstly, depends on genotype
peculiarities of the plants.

Conclusions.P. pungensvith blue-coloured needles is

st stable and highly decorative in conditions of a large indus-
5 trial city of the steppe zone, therefore it has good perspec-
intives to be used widely for greening of settlements in this
e zone.

D

age of the needles, the maximum is in four-year-old ones.

Key wordsPicea pungensieedles, blue colouring, content

of chlorophylls and carotenoids, decorativeness, Kryvyi

Rih area.
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d3cifiaicooy. Asf n|3‘aaOT6 x3daliie, éieae helix) ia &3aisiirfAod, Tailocaisnol 3 idad3euirnol.
Oédacie (2009), iecée iadétaed foaoaé ian laéf 3¢ aéadaaied iéi iioo3a, cadacnodiaaieé
03aéshi3 aeae, ¢0 ﬁbal’ da 1616116, Taii+ani, 0 International Register of Ornamental Plant Culti-
onasaiiepp+e 1neeaiiy 1816ano aaaaioéca- vars, aii iacaaa ia +anou daouéa (Papa Yena).
03;, 0810e, a3 cadléadeany ~oaeiolaieie aeaa- O fale, 60 d1é3a 16164fT0 A.A. 3ja fAifaia-
e aifiéel, casénip® ifitoideia ¢ 6 iigedaiiy ieé oaig+eo nee 3iéai®a. Ad8+i1 830a°1T Adéu-
Edeio. 133008i6° 03fii3 cA'ycée ¢ aiaoidaie- iegaiiainal Aiadsy Aaneeiiae+a, é1edas oa
joaikéaie, yés gaéﬂ'éppc‘)uﬁy c‘)TOTééaﬁéaaI- uéaiar 406da, ¢ paeaci oa ce+eii é1io 0aio-
yi 8ifieei 3 caed+a° ¢0 ai 63eaniayiiaaied +1¢, 1afiiade ia iifday 3 aéaday e30a!
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