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Introduction.Accordingtoofficialdata
oftheinternationalprogramLIFElaunched
by the European Commission as “the
financial instrument for the environment”
and coordinated by the Environment
Directorate-General, the issue of impact of
globalclimatechangestoEurope’sfloraisa
challenge [15]. According to the latest
studies, approximately 2080 plant species
(more than a half) of European flora are
assessed those that could be threatened by
substantialchangesinvegetativegrowththat
are featured by significant shifts,
prolongationsorreductionsof
phenological phases (namely flowering).
Thiseffectisthemostevidentinmountainous
andtheMediterraneanregions[16].

The climate changes in Ukraine are
mostly synchronized with global ones,
although based on the conclusions of the
internationalgroupofUNexpertscurrently
thecountrydoesnotbelongtothecountries
which are the most vulnerable to global
dynamic.However,accordingtotheexperts’

observations, further intensive growth of
average annual temperature may result in
change of the majority of natural and
climaticlandscapeofthecountry[1].

Basedonnumeroushydrometeorological
features and data the national specialists-
climatologists came to the conclusion that
thefeaturesofnewclimatestartedforming
in Ukraine for the last 10–25 years. The
analysis of changes of average annual
temperatureformorethan100yearsallows
to establish that the global warming is
evidentwithinthelastdecadesandbecomes
more intensive every year. The following
data can be used for demonstration – the
average annual temperature in the city of
Kyiv in some periods was as follows: 1881–
1960 – 7.1 °С; 1961–1990 – 7.7 °С; 1991–
2013–8.6°С.Thewintershavebecomenot
socoldandwithlesssnowandthesummers
have become significantly hotter. However,
therearedifferentandrathercontroversial
data and conclusions with regard to this
issue.Sometimestherearerapidchangesof
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obtaining data regarding the amount of
effective temperatures for the flowering
phasesoftheexaminedspecies.Phenological
observations for the period 2009–2013 were
conductedbasedon themethodofBulygin
M.E[3]andstatisticalplantbiomentricswere
calculationbasedontheapproachofZaytsev
G.M.[6].Theinformationwasprocessedby
meansoftheMS“Excel”.

Research results. For the period of
research2009–2011theinventoryofbeautiful
floweringshrubswasperformedin100parks
ofthecityofKyiv.Itwasrevealedthatplantsin
thecityareasofpublicusearerepresentedby
20speciesofbeautifulfloweringshrubswhich
isonly6.7%ofthetotalnumberofspeciesof
thisgroupofplantspresentinthecollection
fundsofbotanicalgardensinthecityofKyiv
[14].Amongtheexaminedplantsinthecity
parks the most common are only 9:
Chaenomeles maulei (Mast.) C.K. Schneid.,
Philadelphus coronarius L.Maxim.,
Viburnum opulus L., Forsythia suspensa
(Thunb.)Vahl.,SyringavulgarisL.,Spiraeax
billardiiDippel,SpiraeajaponicaL.,Spiraea
vanhouttei(Briot)Zabel,CornusmasL.The
timeandcharacteroffloweringoftheshrubs
oftendeterminetheirplaceinthelandscapes
of gardens and parks. It is impossible to
arrange the composition of plants without
clear knowledge of flowering periods and
their duration. In order to be able to
determine duration of decorative nature of
plantsinthecityofKyivbyvirtueofbeautiful
floweringshrubsandtomakeanysuggestions
withregardtotheextensionofrangeofthis
groupofplantsforuseinthecityparks,itis
necessary to have reliable data on the
flowering periods of species available in the
cityofKyiv.Beforeprovidinggroundsshowing
the dependence of phenological phases of
beautiful flowering shrubs on climatic
indexes, in our opinion it is necessary to
understand to what extent the climate
changescanbetracedinthecityofKyivfor
theperiodofourresearch(Fig.1)

temperatureupto10–12°Сperday.Usually,
insuchperiodsonecanobserveatmospheric
disturbanceandnaturalphenomenasuchas
heavy falls of rain, thunder storms,
hailstorms, high wind, massive storms etc.
[7].March2013canserveasanexampleof
such natural phenomena, since in that
month the  amount of precipitations
exceeded the average norm for more than
three times (pursuant to official data, the
amountofprecipitationwas305%compared
tothenormalone)[5].

According to the scientists [12, 2, 14
etc.], if the tendency to global warming
preserves, it will cause changes of weather,
thewarmingwilldisturbsteadyfunctioning
ofecologicalsystems,affectnaturalresources
as well as sanitary and other conditions of
people’s life and will have influence on
variouselementsofliving.Thus,whileusing
woody plants as main components for
improvement of urban landscapes, one
cannot ignore the fact that their seasonal
biorhythms directly depend on climate
changes. In this respect it should be noted
that during many decades seasonal
developmentofwoodyplantsarestudiedby
theleadingscientists.Inparticular,theworks
ofRubtsovL.I.(1952),MysnykG.Ye.(1976),
KolisnychenkoO.M. (2004),etc. shouldbe
mentioned.

TakingintoaccountthatUkraineisone
of theworldregionsvulnerable toongoing
climate changes, the main task of the
conducted research was to reveal how
phenological phases of beautiful flowering
shrubs depend on climate indexes in the
areaofKyiv.

Materials and methods of research.The
beautifulfloweringshrubswhicharethemost
commoninlandscapegardeninginthecityof
Kyivwerechosenasanobjectoftheresearch.
Themeteorologicaldatefortheperiod2009–
2013 stated at the official website of
International Meteorological Station [11]
wereusedforanalysisofclimatechangesand
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During analysis of the obtained
informationitisnecessarytopayattentionto
the fact that the beginning of flowering
phases of the examined objects for the
period 2009–2013 may considerably
fluctuate (table 1). It is supported by the
high coefficient of variation especially for
early-springspecies(forexample,forCornus
mas L. It is 22.5%, for Forsythia suspensa
(Thunb.)Vahl.–15.8%)whicharethemost
sensitivetotemperatureenvironmentwhile
their flowering periods can remain stable.
First of all, it is related to the fact that

It should be noted that according to
statisticalcalculations,thetrendline(linear,
as shown on the Fig.1) for average annual
temperature is described by equation =
0.0512x + 7.9949, approximation accuracy
R² = 0.0074.The above-mentioned graph of
changeoftemperatureintheareaofKyivfor
the period 2009-2013 explicitly shows the
increase of average monthly temperatures
duringlastfiveyears.Inthecourseoffurther
researchitwasestablishedthatthisdynamic
appearsfirstofallinspringandcausesshifts
ofphenophasestoearlierperiod(Fig.2).

 
 

 
Fig.1. Changes in air temperature in the area of Kyiv for the period 2009–

2013 
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Fig.2. Beginning of the flowering phase of shrubs, research in 2009-2013 

 
 

 
Fig.1. Changes in air temperature in the area of Kyiv for the period 2009–

2013 

It should be noted that according to statistical calculations, the trend line 

(linear, as shown on the Fig.1) for average annual temperature is described by 

equation = 0.0512x + 7.9949, approximation accuracy R² = 0.0074.The above-

mentioned graph of change of temperature in the area of Kyiv for the period 2009-

2013 explicitly shows the increase of average monthly temperatures during last five 

years. In the course of further research it was established that this dynamic appears 

first of all in spring and causes shifts of phenophases to earlier period (Fig.2). 

 
Fig.2. Beginning of the flowering phase of shrubs, research in 2009-2013 

Fig.1. Changes in air temperature in the area of Kyiv for the period 2009–2013

Fig.2. Beginning of the flowering phase of shrubs, research in 2009-2013



Том 7, №12, 2015|  ISSN 20789912
БІОРЕСУРСИ І ПРИРОДОКОРИСТУВАННЯ

126

ЛІСІВНИЦТВО
Н.О. Олексійченко, Н.Ю. Бреус

 
 

Table. Beginning of flowering phenophase of species of beautiful flowering 
shrubs among plants in the area of Kyiv 
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Cornus mas L. 

10.IV 7.6262 22,5 180±21 17.IV 14.IV 

Forsythia 
suspensa (Thunb.) Vah

l. 

13.IV 8.4522 15,8 203±18 27.IV 16.IV 

Syringa vulgaris L. 

3.V 9.3723 15,5 380±15 12.V 10.V 

Viburnum opulus L. 

14.V 6.4621 7,5 537±15 22.V 24.V 

Physocarpus opulifolius 
(L.) Maxim. 

3.VІ 4.4721 2,2 965±12 11.VІ 4.VІ 
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arecalledeffective.Theamountofeffective
temperatures (or thermal constants) is a
constant for beginning of one or another
phaseofeachparticularspecies.Itisknown
that the respective phase of plant
developmentbeginswhenthisindexreaches
thecertainvalueprovidedthatotherfactors
areinoptimum.Theaverageindexvalueof

calendardaysofbeginningofphenophases
are not fixed and cannot be treated as a
constant unlike the amount of effective
temperatures.Itisknownthatphysiological
processesin plant tissues begin at the
temperature+5°Сandbecomeactiveat+10°
С and higher. Temperatures within which
theactivephysiologicalprocessestakeplace
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Spiraea vanhouttei 
(Briot) Zabel 

11.V 7.5525 7,3 484±18 18.V 18.V 

Spiraea japonica L. 

11.VІ 5.7410 5,9 1128±6 - 18.VІ 

Chaenomeles maulei 
(Mast.) C.K. Schneid. 

30.IV 7.8383 16,3 350±11 3.V 6.V 

Spiraea x billardii 
Dippel 

7.VІ 5.3066 6,3 1034±8 - 13.VІ 

 

The obtained results of phenological observations and examination of average 

annual temperature in the area of Kyiv for the period 2009-2013 give an opportunity 

to determine that temperature fluctuations cause substantial shift of phenological 

dates of flowering of beautiful flowering shrubs. In particular, having compared the 

obtained data with the data specified by Rubtsov L.I. in 1952 (observations were 

conducted on the basis of plants in the M. M. Gryshko National Botanical Garden of 
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AcademyofSciencesofUkraine;floweringof
AesculushippocastanumL.inautumninlast
fewyears.Suchanomaliesinvegetativecycleof
plantsincreasetherisksofdamagestoplants
due to low temperatures and possibly, their
loss. That’s why peculiarities of changes in
climateconditionsintheareaofKyivshould
betakenintoaccountduringimprovementof
criteriaofselectionofplantsandagricultural
techniquesoftheirgrowingthatwillfacilitate
in prevention of negative effects of weather
conditionsatthepresentstage.

Conclusions
1.Basedonnumeroushydrometeorological

features and data, national specialists-
climatologists point out that for the last
10-25 years the features of new climate
startedforminginUkraine.

2. Global climate changes have significant
impactonplantlife.Itleadstotheshiftof
phenological phases of vegetative
development of plants, changes of
geneticcompositionofplantlife,change
of species composition of alien species
due to weakening of adaptive capability
of native flora. The most vulnerable are
woody plants as those that have the
longestlifecycle.

3.Accordingto theresultsof the inventory
in 100 parks of the city of Kyiv for the
period2009–2011, theplants in thecity
areasofpublicusearerepresentedby20
species of beautiful flowering shrubs
amongwhichthemostcommonareonly
9species.

4.Accordingtotherevealeddependenceof
beginning of the flowering phase of
beautiful flowering shrubs on climatic
indexes in the area of Kyiv, due to
warmingofclimatetheessentialshiftsof
phenological phase of beginning of
flowering to more earlier stage are
observed in the area of research, while
the amount of effective temperatures
remains constant for each particular
species.

the beginning of flowering phase for each
speciesisspecifiedinthetablebelow.

The obtained results of phenological
observations and examination of average
annualtemperatureintheareaofKyivforthe
period 2009–2013 give an opportunity to
determinethattemperaturefluctuationscause
substantial shift of phenological dates of
flowering of beautiful flowering shrubs. In
particular,havingcomparedtheobtaineddata
withthedataspecifiedbyRubtsovL.I.in1952
(observationswereconductedonthebasisof
plantsintheM.M.GryshkoNationalBotanical
GardenoftheAcademyofSciencesofUkraine)
it can be traced that taking into account
averagevalueofbeginningoffloweringphase
Forsythia suspensa (Thunb.) Vahl.,the plant
startsfloweringtwoweeksearlierandSyringa
vulgarisL.–9daysearlier.Atthesametime,
havingcompared theobtaineddatawith the
dataspecifiedbyKolisnichenkoO.M.in2004
(theobservationswereconductedonthebasis
of the collection fund of the A.V. Fomin
BotanicalGarden),variationofdataisnotso
evident.Firstofall,itisrelatedtoperiodsof
conducted observations – during 32 years at
theturnofXX–XXIcenturywhenfluctuations
of climate towards warming were already
noticeable. According to analysis of the
obtained data, it may be concluded that
climaticindexesoftheareaofKyivessentially
influence on the beginning of phenological
phase of flowering of beautiful flowering
shrubswhichareusedforlandscapegardening
inthecityofKyiv(seethetable).Furthermore,
as a result of natural anomalies that can be
observedinthecityofKyivinthelastyearsone
can observe untypical for repetition the
flowering phases of some species of woody
plants.Forexample,in2010thefloweringof
Forsythia suspensa (Thunb.) Vahl. was
recorded on 12 December; in 2011 the
repeated flowering of Кerria, Kolkwitzia and
some species of magnolia was recorded,
namelyatthebeginningofAugustintheM.M.
Gryshko National Botanical Garden of the
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Олексійченко Н.О., Бреус Н.Ю. Вплив 
кліматичних змін на сезонність розвитку 
декоративних деревних рослин у Києві // 
Біоресурси і природокористування. – 2015. 
– 7, № 1–2. – С. 123–129.

Проаналізовано кліматичні зміни в рай-
оні м. Києва за період 2009–2013 рр. 
Виявлено динаміку настання фаз цвітіння у 
найпоширеніших в озелененні видів за остан-
ні 60 років на основі порівняльного аналізу 
сезонного розвитку красивоквітучих дерев-
них кущів за власними спостереженнями та 
даними інших авторів. Доведено суттєвий 
вплив кліматичних змін на фази цвітіння 
декоративних деревних видів.
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Проанализированы изменения климата в 
районе  г. Киева за период 2009–2013 гг. 
Выявлена динамика наступления фаз цвете-
ния у наиболее распространенных в озелене-
нии видов за последние 60 лет на основе 
сравнительного анализа сезонного развития 
красивоцветущих древесных кустарников по 
собственным наблюдениям и данным других 
авторов. Доказано существенное влияние 
климатических изменений на фазы цвете-
ния декоративных древесных видов.
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