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The analysis of the results of phenological observations on 7 phases, which
reflect the main moments of seasonal development of plants, was carried out: 1 — the
beginning of vegetation, which is characterized by budding and appearance of a cone
of leaves; 2 — from the end of the growing season until the phase of massive leaf fall;
3 — the beginning of shooting; 4 — the end of shoot formation; 5 — the beginning of
flowering; 6— flowering completion; 7 — massive ripening of fruits. To compare the
rhythm of introducers’ development in the new conditions, the European Forsythia,
as the most adapted to our conditions variety, was chosen. It was established that
under our conditions the vegetation period of Forsythias begins at the late March -
early April, when the average daily temperature does not exceed +4 °C, that is, at
the general period of vegetation beginning of woody plants. Most of the varietie
sunder study start their vegetation by April, 3, when, according to the long-
termaverage data, the growing season usually begins. The sum of positive
temperatures above 0 °C during this period ranges from 3.2 to 17 °C. Forsythia
Ovata begins to vegetate a bit later.

As a result of the research, we have determined that at Forsythias under study
the shoot formation began in the third decade of April - the first decade of May. This
corresponds to the11.5-18.7 °C average air temperature, with a 25.6-29.8 °C sum of
active temperatures above zero. According to duration of the period of shooting and
its completion, we have attributed the studied Forsythias to the group with a short
(up to 115 days) growth period. According to our observations, in Vinnytsia the
flowering periods of Forsythia lasts averagely for 13-15 days. The shortest flowering
period — 13 days — was observed at the Forsythia Ovata. The period of fruit
formation in the studied Forsythia varieties is rather short (from 18 to 32 days) and
depends on the sum of temperatures, terms of the variety flowering, its geographical
origin and systematic position.

As a result of the conducted observations, 30% of the annual shoots tips of the
Forsythia Suspensa (up to 10-15 cm) were found damaged, but this did not cause a
loss of decorativeness, since this species has a high growth rate (50-90 cm), thus
there is no reason to claim its complete winter intolerance and low perspectives for
its growing. Forsythia Ovata was not bitten by the frost, annual shoots of Forsythia
Europaea was slightly frostbite during the frosts at the end of March 2019 at the level
of 15% (5-6 cm).

162



ISSN 2707-5826 AGRICULTURE AND Forestry and Nel6
FORESTRY gardening 2020

Study of the given species showed that all the Forsythia plants introduced in the
territory of the VNAU biostationary show regular growth of shoots, satisfactory level
of winter hardiness, formation of seeds capableof germination in Vinnytsia conditions
(F. Sus. var. Sieboldii, F. Sus. var. Fortunei).

Key words: biostationary, botanical garden, forsythia, tolerance, vegetation
period, acclimatization, winter hardiness, drought resistance.

Tabl. 7. Fig. 3. Lit. 8.

Problem statement. Decorative landscaping of settlements is a set of actions,
which has, first of all, aesthetic and sanitary-hygienic purposes. Landscaping of cities
with their large clusters of buildings, has certain problems in creating young and
healthy ornamental plantations due to the specific conditions that are formed in the
urban area.

With each passing year, the density of urban areas has been increasing, and this
becomes a major factor affecting the landscaping features of the territories.
Accordingly, the task is to develop new outlines for the placement of ornamental
plantations and to form their tolerance to the current conditions of the territory. It is
necessary to take into account durability of the species chosen and their decorative
characteristics [3].

Ornamental plantations in urban territories affect the climate, as well as the
sanitary and hygienic conditions of the city, slow down wind speed, trap dust and
various types of sprays, absorb different impurities from the air, reduce noise
pollution. Due to the deterioration of the atmospheric air, soil cover and aquatic
environment of the city and suburban area, it is important to take into account the
biological endurance of the forms used, the demand for such indicators as the degree
of contamination of the air basin, soil condition and soil water composition. Today,
shrubs are increasingly used for green building as they have both beautiful flowers
and decorative foliage. They provide maximum decorative effect during the growing
season or at certain periods of the year.

The various forms of Forsythia, which have no worse decorative features than
many commonly used in green building aboriginal and introduced plants, are among
the promising species. Investigation of the prospects for the use of the genus
Forsythia Vahl. varieties in urban landscaping based on their morphological,
biological and ecological features combination made it possible to identify plants that
have a rather high decorative effect in landscaping. Introducing them into the culture
will contribute not only to the aesthetic decoration of urban and suburban plantations,
but also to the improvement of sanitary and hygienic conditions and will allow to
increase the range of ornamental plant species used in urban territories greening.

The genus Forsythia, which currently has about 9 species of different
geographical origin, is represented in the decorative landscaping of the territory of the
of Vinnytsia National Agrarian University (VNAU) biostationary by mainly three
species — the European Forsythia (Forsythia europaea Degen & Bald), the Ovate
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Forsythia (Forsythia ovata Nakai), the Dangling Forsythia (Forsythia suspensa
(Thunb.) Vahl). The use of new types and forms of ornamental plants in greening
urban territory requires scientific substantiation of the choice from the variety range,
which is based on the study of their morphological, biological and ecological
features, determining the degree of their adaptation and tolerance to the
environmental conditions of the area of introduction, establishing the optimal
growing conditions and effective ways of reproduction.

Analysis of recent publications. Comprehensive study of the biological and
ecological characteristics of the different genus Forsythia species ensures their
successful use in culture. Problems of introduction and propagation of Forsythias in
culture have been investigated by such scholars as M.O. Kokhno, A.M. Kurdyuk,
P.1. Lapin and others. Honcharenko B.V., Lypa A.L., Molchanov A.A., Kalinichenko
O.A., Smirnova V.V. and others [3-4] devoted their works to the present stage of
development of the sector of landscape gardening and to the expansion of the species
diversity of the introduced beautifully flowering plants and their introduction into the
culture.

Materials and methods of the research.The main observations and
experimental work were carried out on Forsythia shrubs growing in the botanical
garden and on the territory of the VNAU biostationary. The experiments were carried
out according to conventional methods and were aimed at studying the phenology,
features of seasonal development of shoots, abundance of fruiting, winter hardiness,
drought resistance. On the base of the long-term testing of different species of the
genus Forsythia in urban plantations experience, an assessment of the prospects for
its further cultivation in Vinnytsia was made. The estimation has been made
according to the method proposed by Lapin P.l1. and Sidneva S.V. [4]. To estimate the
abundance of flowering and fruiting the method of Kalinichenko O.A. [8] was used,
where each of the six points (flowering and fruiting) corresponds to a certain
percentage of flowers and fruits. The dynamics of annual growth of shoots were
studied on the basis of the technique developed by Sergeyev L.I., Sergeyeva K.A.,
Melnikov V.K. [7] for three trees of each species. Winter hardiness was determined
by the Vekhov’s M.K. four-point scale of freezing [4].

Results and Discussion. Biological rhythm is inherent to all plants and is fixed
hereditarily. However, introduced plants are gradually producing new rhythms that
are genetically predetermined. The more the onset and the rates of phenophases are
synchronized with the climatic rhythm of the area of introduction, the more
successful is the adaptation of plants. During the period of our observations, the high
positive temperatures were fixed in Vinnytsia in spring 2018. But in March and April
2019 negative temperatures were registered (Table 1). Naturally, different
temperature conditions of spring influenced the onset and duration of phenological
phases, as well as the duration of vegetation period of Forsythias. Analysis of the
results of phenological observations was carried out in 7 phases, which reflect the
main moments of seasonal development of plants: 1 — the beginning of vegetation,
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Table 1
Air temperature in Vinnytsia in spring, °C
Months

Year Temperature March April May

average 1,1 8,4 21,5

2018 minimal -9,2 -4,0 1,5

average 2,8 11 13,2

2019 minimal -11,0 -4,0 3,2

Source: based on own research

for which the phase of budding and the appearance of a cone of leaves is
characteristic; 2 — from the end of the growing season to the phase of massive leaf
fall; 3 — the beginning of shooting; 4 — the end of shooting; 5 — the beginning of
flowering; 6 — the completion of flowering; 7 — mass ripening of fruits.
Simultaneously, the sums of positive (above 0 °C) and effective (above 10 °C)
temperatures (average data for the years 2018-2019) have been determined, which are
presented in (Table 2).

To compare the rhythm of the introducers development in new conditions, we
took Forsythia Europaea as the most adapted to our conditions variety. Plants at
which vegetation or any other phase of development begins or ends simultaneously
with the aboriginal species were attributed to the mid-term phenological group; plants
that start vegetation earlier or later than the native species — accordingly to the early
or late phenological group. By the dates of the growing season beginning, the studied
Forsythia plants were distributed to the early phenological group, and by the terms of
vegetation ending- to the group of middle and late completion of the growing season
(see Table 2).

Table 2
Vegetation period duration of the European Forsythia in conditions of Vinnytsia

Budding. average Massive leaf fall/
9. g The sum of
dates /The sum of .
e effective . . .
. positive Vegetation period | Phenological
Variety temperatures for .
temperatures for : duration, days groups
. the given
the given eriod.°C
period,’C period,
Forsythia
europaea Degen 27'031'55 041 20'1(1);3%%'10/ 216 EL
& Bald
Forsythia ovata 25.03-6.04 / 12.10-28.10/ 997 EL
Nakai 108 1917
Forsythia
suspensa 8.04i27(é.04 / O7.1gi%)50.10 / 187 MM
(Thunb.) Vahl

Source: based on own research
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It was established that in our conditions the beginning of Forsythia vegetation
takes place at the late March - early April, when the average daily temperature does
not exceed +4°C, that is, at the beginning of the general vegetation period of woody
plants. Most of the species studied start vegetation earlier than April, 3, when
according to the average long-term data, the growing season begins. The sum of
positive temperatures above 0 °C during this period ranges from 3.2 to 17 °C.
Forsythia Ovata begins to grow later (Fig. 1).

The sharp fluctuations in temperature, as a rule, do not affect the plants.
However, in February 6-9, 2019, after the +6 - +8 °C day temperature rise, the
weather changed dramatically and the temperature dropped to - 15 °C. Frostbitten
buds were observed on the plants of Forsythia Suspensa, and the tips of the shoots of
Forsythia Europaea and Ovata grew brown.

B |Swelling of leaf and flower buds

B Partial buds cracking

p Appearance of the first
flowers and leaves
B Full opening of flowers

Forsythia
europaea

B Mass flowering
B Full foliage development

Fruit formation

13.03 07.04 2004 2404 2304 20.05

Fig. 1. Onset and passing of phenophases of the European Forsythia

during 2018-2019 (biostationary of VNAU)
Source: based on own research

Full foliage development at most species occurs in the third decade of April -
the first decade of May.

Based on the growing season completion, the species under study are classified
to the phenogroup with medium and late terms. The average calendar dates of
massive leaf fall are October 7-15. Until this time, the sum of positive temperatures
above 0 °C makes up 17 °C; the sum of effective temperatures — from 10 °C to 21 °C.

The average calendar terms for the late vegetation completion groups are
October, 20-30. The sum of positive temperatures above 0 °C is 13 °C; the sum of
effective temperatures — from 10 °C to 19 °C.

Thus, in terms of the beginning and the end of vegetation period Forsythias are
classified into two phenological groups: MM — middle start and middle completion of
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vegetation (Forsythia Suspensa), EL — early start and late completion of vegetation
period (Forsythia Europaea and Ovata).

As a result of research, a relationship between the period of the beginning of
Forsythias vegetation, the sum of temperatures above 0 °C and the latitude of the
natural area was established: the farther north geographically is the natural area of the
species, the earlier the period of vegetation begins in our conditions and the less is the
sum of temperatures above 0 °C required for the beginning of vegetation [4].

The first from the state of rest comes Forsythia Europaea, later — Forsythia
Ovata and Forsythia Suspensa. The European Forsythia has the same terms of
vegetation completion, the end of the growing season is almost identical to that of the
local varieties, or slightly beyond it, what sometimes can cause damage to the tips of
their annual shoots at the end of winter. Despite this fact, the plants were flowering
and fruiting. The average vegetation period duration of the species under study is
about 210 days.

The beginning of shoots growth at the species under observation takes place in
the third decade of April - the first decade of May. This corresponds to the average
air temperature of 11.5-18.7 °C, with the 25.6-29.8 °C sum of active temperatures
above zero. By the duration of the shooting period and the term of its completion,
the studied Forsythia plants were attributed to the group with a short (up to 115 days)
growth period.

A characteristic feature of Forsythia Europaea is the availability of two orders
of shoots branching and two periods of growth. The first, most intensive period of
growth, ends in the third decade of June, and the second - in the second decade of
July. A valuable biological feature of Forsythia, for which they are used in
landscaping, is their annual and abundant flowering [7]. Forsythia Europaea has
golden flowers with short petals, gathered in axillary drooping tassels. The tassels are
formed in the axils of the upper pair of leaves that have grown into a disk, and
sometimes each whorl of six flowers has its own disk. Among all the types of
Forsythias that were studied Forsythia Ovata breaks into blossom the latest (Fig. 2).

-

Fig. 2. Flowering of Forsythia Ovata on the territory of the VNAU

biostationary
Source: based on own research
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Our experiments have shown that, depending on the meteorological phenomena
of each particular year, the dates of the onset of individual phenophases can be
significantly shifted, but the sequence of their passing is maintained.

The average flowering terms of the studied Forsythia varieties is given in (Table 3).

Table 3
Terms of Forsythias flowering in Vinnytsia
Average date of flowering Average
duration of the
. ) Grade of
Variety o period of flowerin
beginning end flowering, g
days
Forsythia europaea Degen &
Bald 05.04 19.04 14 5
Forsythia ovata Nakai 07.04 20.04 13 4
Forsythia suspensa (Thunb.)
Vahl 6.04 21.04 15 5

Source: based on own research

In Vinnytsia conditions, Forsythias bloom from 13 to 15 days on average. The
shortest flowering period shows Forsythia Ovata — 13 days.

The next stage in the development of Forsythias is fruiting. Forsythias bear
fruits annually. Individual fruits appear in 3-5 years after sowing the seeds. Since the
5-7th year of age the yield begins to increase gradually. Maximum yielding capacity
Forsythia shrubs reach at the age of 8-9 years. The period of fruit formation of the
investigated types of Forsythia varieties is rather short (from 18 to 32 days) and
depends on the sum of temperatures, terms of flowering of the variety, its
geographical origin and systematic position (Table 4).

Table 4
Terms of Forsythia fruits ripening in conditions of Vinnytsia

o Number of days
_ Average dates of fruits ripening from the beginning
Variety — . to massive
beginning massive ripening of fruits
Forsythia europaea Degen &
Bald 20.04 15.06 25
Forsythia ovata Nakai 22 04 10.05 18
Forsythia suspensa (Thunb.)
Vahl 24.04 26.05 32

Source: based on own research
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In Vinnytsia conditions the fruits of Forsythia Suspensa, shown in Fig. 3, ripen
later than all (the end of April — the end of May).

I -

Fig. 3. Fruiting of Forsythia Ovata (VNAU biostationary)
Source: based on own research

Characteristic of the reproductive capacity of the studied Forsythias in

Vinnytsia conditions are shown in Table 5.
Table 5

The age of reproductive ability onset in the studied
Forsythia varieties in Vinnytsia conditions

Age of entry into the | Stage (after Kalinichenko O.A.), grades
Variety generative phase, . .
years flowering fruiting

Forsythia europaea Degen &

Bald 4 5 4

Forsythia ovata Nakai 5 5 3
Forsythia suspensa (Thunb.)

Vahl 5 5 3

Source: based on own research

From the age of 15, biological capabilities for fruiting begin to decline.
Forsythia is not a durable species, it can’t be grown in one and the same place for
more than 10-15 years.

All types of the studied Forsythias can flower and bear fruits in conditions of
Vinnytsia. Good level of fruit bearing (4 points) demonstrated Forsythia Europaea.
Forsythia Ovata and Suspensa fruit slightly worse (3 points). All kinds of Forsythias
displayed abundant blooming every year (5 points).
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The main limiting factors for the species studied in Vinnytsia are low temperatures
and frosts, as well as the whole system of external climatic effects that plants have to
experience during winter period.

The actual winter hardiness was established on the 5-pointVekhov’sscale of
frost injury [4]. As a result of the conducted observations (Table 6), 30 % of the tops
of annual shoots of Forsythia Suspensa (up to 10-15 cm) were found to be damaged,
but this did not cause a loss of decorative effect, since this species demonstrates a
strong growth (50-90 cm), thus there is no reason to claim its complete lack of frost
resistance and small prospects for introduction. Forsythia Ovata was not bitten by the
frost, Forsythia Europaea had slight frost injuries of annual shoots during the frosts
at the end of March, 2019 at the level of 15 % (5-6 cm). Due to the active growth of
shoots Forsythia formed a well-developed crown, which is characteristic of the
species.

Table 6
Study of Forsythia varieties winter hardiness in Vinnytsia conditions by the field
method (after Vekhov M.K.)

. Points by the years
Variety 5018 5019 Average value
Forsythia europaea Degen &
Bald 3 3 3
Forsythia ovata Nakai 4 4 4
Forsythia suspensa (Thunb.)
Vahl 3 3 3

Source: based on own research

Having analyzed the results of the research we concluded that the highest actual
winter hardiness in Vinnytsia conditions showed Forsythia Ovata.

Thus, according to the degree of frost resistance, we divided Forsythias into the
following groups:

- high frost resistant (up to 15 % of tissues damaged) — Forsythia Europaea and
Ovata;

- medium frost resistant (15 to 25 % of the tissues are damaged) — Forsythia
Suspensa.

The proposed division is rather nominal, since the climatic conditions, plant
growth location and its age will also have an impact on winter and frost resistance.
According to the observations, in severe winters the annual shoots of Forsythias
become frostbitten as their growth lasts until the late autumn, and they do not have
time to become fully lignified. But next spring Forsythia’s shootings quickly grow
back. It should be noted that flower buds are only occasionally damaged by the frost.

Therefore, the results of the actual winter hardiness of Forsythia varieties study
indicate their high winter resistance in conditions of Vinnytsia. However, Forsythia
Suspensa in some cold winters may be damaged by the frost, but due to the strong
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annual growth, it restores the shape which is characteristic of the species.

To assess the drought resistance of Forsythias, water content of the leaves and
the intensity of their transpiration were determined twice during the growing season.
The withering method was also used, which determines the deficiency of water,
relative turgor and water-holding capacity of the leaves just removed from the plants
and after 1.5 hours of wilting in a thermostat at a 35 °C temperature.

Measurements were made twice (in 2018 and 2019) at the end of the growing
season (the third decade of August). More distinct differences between varieties were
noted in 2018. It was due to the arid 2018 summer in Vinnytsia compared to the 2019
summer: in the first case, from June to August inclusive, the average rainfall made up
only 65 % of its average long-term values, and in the second — 90 %.

Our studies of the dynamics of the total water content in the leaves showed that
at Forsythia Europaea the amount of total water until the end of the growing season
remains virtually unchanged, at Forsythia Suspensa and Ovata it decreases by
3-10 % (Table 7).

Table 7
Total water content in leaves of Forsythia, % per dry weight
Variety I11 decade of May ITIdecade of August
Forsythia europaea Degen &
Bald 65,5+0,6 63,2+0,34
Forsythia ovata Nakai 64.6 + 0.35 54,1+ 0,32

Forsythia suspensa (Thunb.)
Vahl 74,5 + 0,54 71,2+ 0,36

Source: based on own research

A significant decrease in the amount of total water at the end of August in the
leaves of Forhsythia Ovata (by 15.6 %) is explained by the beginning of the necrotic
processes in them. Literary evidence indicates that less drought-tolerant plants in
conditions of the reduced moisture supply have a more sharp decrease in the total
water content of the leaves.

Conclusions. It was established that in Vinnytsia conditions Forsythia’s
vegetation begins at the end of March — early April, when the average daily
temperature exceeds a +4 °C temperature mark; at most Forsythias cultivated in the
city and suburban areas of Vinnytsia flowering season is completed by April, 3.

It was found that by the duration of the shoot growth period and the terms of its
completion, the studied Forsythias belong to the group with a short (up to 115 days)
growing period. Duration of flowering period of different varieties of Forsythia varies
from 13 to 15 days, and the period of fruit formation — from 18 to 32 days. This
makes it possible to obtain fit seeds resulted from breeding or hybridization in a short
time.
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3. In the course of the winter hardiness study of Forsythia varieties it was
established that Forsythia Europaea and Ovata are best adapted to the negative
climatic conditions. They withstand low temperatures up to — 20 °C, with a 15-25 %
proportion of damaged tissues. Forsythia Suspensa shows the worst adaptation to low
temperatures, what is manifested in the injury of annual shoots by the frost. However,
this does not cause a loss of decorativeness, since the species has a strong growing
capacity.

4. Forsythia Europaea is most commonly cultivated in Vinnytsia’s parks, as it
has a steadier intensive growth, blooms and bears fruit annually, what proves its
successful introduction and a high degree of acclimatization to the conditions of the
given growing environment.
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AHOTALIIA
OCOBJIHBOCTI POCTY TA PO3BHTKY BH/IIB POAY FORSYTHIA VAHL.
B YMOBAX BIOCTAIIIOHAPY BHAY

Ananiz pezyromamie eHoN02IUHUX CnOCmepediceHb Nposoouscs no 7 gazam,
AKI 8i000pad*caoms OCHOBHI MOMEHMU CE30HHO20 PO36UMKY pOCIuH: 1 — nouamox
secemayii, 3a AKUL NPUUHAMA aza po3mpicKy8anHs OPYHbKU [ NOA8A KOHYCY JTUCSL,
2 — 3akiHuenHs Gecemayii — ¢haza macosoco nucmonady;, 3 — HOYAMOK POCHMY
nazouie;, 4 — 3axKiHueHHs pocmy Na2oHie, 5 — nouamok yeiminHs;, 6 — 3aKiHYEeHMHs
ygiminna, [ — macose 003pi6aHHa NA00I8. /[ NOPIGHAHHA PUMMY DO3GUMK)
IHMpPOOYYeHmié 68 HOBUX YMOBAX MU 831U DOP3UYI0 €BPONEUCHLKY, K HAUOLIbW
npUCMoco8any 00 Hawux ymos. Mu ecmanosunu, wo 6 HAuWux yMoeax Nnoyamox
secemayii pop3uyii po3NOYUHAEMbCA 8 KIHYI Oepe3Hsi — HA NOYamK)y K8imHs, KOau
cepeoHbo00bo6a memnepamypa He nepetiuiia uepe3 iomimky +4 °C, mobmo Ha
nOYamKy 3a2albHO20 ecemayiliHoco nepiody oOepesHux pociut. binvwicmo
00CNiOJCYBAHUX B8UOI8 noYuHaomsb Gezemayito 0o 3.04, xonu 3a cepedHbo-
bazamopiunumMu  OaHUMU NOYUHAEMbCS nepiod eecemayii. Cyma no3umMueHUx
memnepamyp suwe 0 °C 6 yeul nepiod cmanogums 6i0 32 oo 17 °C. Ilizniwe yvozo

CMPOKY PO3NOYUHAE ecemayito hop3uyis auyesuoHda.
V pezynomami Hawux 00CiOHCeHb MU BUSHAYULU, WO NOYAMOK POCMY NA2OHI8
Y 00Cni0xncy8anux ¢op3uyiti cnocmepicacmocs y mpemiil 0ekaoi KGIimHs — neputitl
oexaoi mpasHa. [{bomy eionogioae cepeonus memnepamypa nosimps 11,5-18,7 °C,
npu cymi akmusHux memnepamyp suwe wyasa 25,6-29,8 °C. 3a mpusanicmio nepiooy
POCmY NA2OHI8 | CMPOKAMU U020 3AKIHUEHHS 00CIIONHCYB8AHT op3uyii Mu 8ioHecIUu 00
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epynu 3 kopomkum (0o 115 Owig) nepiooom pocmy. 3a HawuMu CROCMEPENCEHHAMU 8
ymosax M. Binnuyi yeiminna gopsuyiti 6 cepeonvomy mpusac 6io 13 0o 15 Owuis.
Haiimenwuii nepioo ysiminus euseneno y ¢opsuyii auyesuonoi — 13 ouis. Ilepioo
Gpopmysarts niodie y 00caioxncysanux eudie gopsuyii documo kopomxuti (6i0 18 0o
32 Omig) i 3anedxcumov 8i0 CymMu memnepamyp, CMpOKi8 UYBIMIHHA 6Udy, U020
2eoepaghiuno20 NOXOO0NCEHH MAd CUCMEMAMUYHO20 NON0dNCeHHs. B pesyromami
NPOBEOEHUX CNOCMEPEI’CEeHb GUABNEHO NouikoodceHHs 30 % e6epXxisox 0OHOpPIuHUX
nazomié gop3uyii nosucnoi (0o 10-15 cm), wo ooHak He cmano NPUYUHOIO Mpamu
oexopamusHocmi, OcKinbku oanuil 6éud mae cunvruuil npupicm (50-90 cm), momy
HeMae niocmasu CmeepoN*Cy8amu npo YiIKOBUmMy He3UMOCMIUKICMb ma Maty
nepcnekmugHicmos 0ano2o 6udy. Dop3uyia AUYesUOHA 0OMEpP3aHHS He Maud,
Gop3uyisn egponeiicoka Mana He3HauHe 0OMep3aHHs OOHOPIYHUX NA20HI8 Ni0 yac
3amopo3skis y Kinyi bepesns 2019 poky na pieni 15 % (5-6 cm).

Jocniooicennss oanux 6udie ceiouamv Npo me, WO B6Ci IHMPOOYKOBAHI HA
mepumopii biocmayionapy pociuHu Gop3uyit Maromo pecyaapHull NPUpicm na2owis,
3a008i1bHYy 3umocmitikicms, desaxi 3 Hux (F. sus. var. sieboldii, F. sus. var. fortunei) 6
ymoeax Binnuyi ymeopioromu cxoorce HaACIHHAL.

KuarouoBi ciaoBa: OiocranioHap, OotaHiyHUM caj, (op3ulii, TOJEPAHTHICTD,
BereTaliiiHui nepioj, akaiMaTu3allisi, 3MMOCTIMKICTh, TOCYXOCTIHKICTb.

Tabl. 7. Fig. 3. Lit. 8.

AHHOTAIIHA
OCOBEHHOCTH POCTA H PA3BHTHA BH/[OB PO/IA FORSYTHIA VAHL.
B YCIIOBUAX BUOCTAILIHOHAPA BHAY

AHnanuz pezyromamos ¢henonocuteckux HadI0O0enutl npogoouics no 7 ¢hazam,
KOmopvle Ompaxjcaiom OCHOB8Hble MOMEHMbL CEe30HHO20 pA3BUMUs pPACMeHUl:
1 — Hauano eecemayuu, 3a KOmopwvili NPUHAMO Gaza pacmpecKu8arus NOYKU U
nosgiexue KoOHyca aucmoes, 2 — OKOHUaHUue gecemayuu — paza mMacco8oeo onaoaHus
nucmoves; 3 — Hawano pocma nove2os; 4 — oKOHYaHue pocma nove208; 5 — Hauano
yeemenus; 6 — OKOHYAHUS YGemeHus, 7 — Maccogoe cospeganue nuooos. [
CPABHEHUsI pumma pazeumusi UHMpOOYYEHMOE 6 HOBbIX YCI08UAX Mbl NPUHALU
Gop3uyuio esponetickyro, Kak Hauboaee NPUCNOCOOIEHHYI0 K HAUUM YCLOBUSM.

Mub1 ycmanosunu, umo 6 Hawux YCIO08UAX HAYAN0 Gezemayuu  @Gop3uyuu
HauuHaemcsi 6 KOHYe Mmapma — Hayauxe anpeis, Koz20d CpeoHeCcymouHds.
memnepamypa He nepewinia uepes ommemky +4 °C, mo ecmv 6 Hauane obuezo
8ecemayuoOHH020 nepuooa opesechvix pacmenui. borvwuncmeo ucciedyemolx 6udos
Hayunarom eecemayuio 0o 3.04, kopoa no cpeoHe-MHO20JEeMHUM OAHHbIM
Hauunaemcs nepuood gecemayuu. Cymma nonoxcumenvHolx memnepamyp eviute () °C
6 amom nepuood cocmasigem om 32 oo 17 °C. [lozoice smoeo cpoxa Hauunaem
secemayuro @op3uyus Aluyesuonas. B pezyrbmame Hawiux ucciedo8aHuii Mol
onpeoenunu, 4mo Hauaio pocma nove2os 8 ucciedyemvix Gopuyuii Habaooaemcs 8
mpemveti 0ekade anpeisi — Nepeol Odekade mas. IDMOMYy  COOMEemcmeyem
cpeonsis memnepamypa 6o030yxa 11,5-18,7°C, npu  cymme  axmueuwix
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memnepamyp eviuie Hyasa 25,6-29,8 °C. Ilo npoodonscumenvnocmu nepuooa pocma
nobe208 u CpoKamu e20 OKOHYAHUS Ucciedyembvle Gop3uyuu Mbl OMHECIU K epYnne ¢
Kkopomkum (0o 115 omeii) nepuooom pocma. Ilo nawum HabIOOEHUAM 8 YCAOBUSIX
2. Bunnuya yeemenusa ¢opsuyuti 6 cpeonem onumes om 13 0o 15 oueii. Haumenwvuuii
nepuoo yeemenuss 0OHApYIHCeHO 8 op3uyuu Auyesuonou — 13 oweu. Ilepuoo
Gdopmuposarus nio008 8 ucciedyemvix 6udos Gop3uyuu 00CMAMOYHO KOPOMKULL
(om 18 0o 32 OHell) u 3a6ucum om cymmuvl memnepamyp, CpoKo8 yeemeHus 8uod, e20o
2eoepaghuyecko20 NPOUCXOHCOeHUsL U CUCMEMAMUYECKO20 NOTOIHCEHUSL.

B pezynemame npoeedenmnvix nabnrooeHuii 6vissneHo nospedcoenue 30 %
sepxyuex 00OHoIemHuUx nobeeos gopuyuu nogucuei (0o 10-15 cm), umo oonaxo He
CMANo NPUYUHOU NOmepu 0eKOpamueHOCmMU, NOCKOILKY OAHHbIU U0 UMeem CUTbHbLLL
npupocm (50-90 cm), nosmomy Hem OCHOBAHUSL YMBEPHCOAMb O NOJHOU
He3UMOCMUUKOCMU U  MAJIOU NepcnekKmueHocmu  0anHo2o euoa. Dop3uyus
AliyesuoOHas obiedeneHus He umena, Qop3uyus esponeicKkas umela He3Ha4umenbHoe
0b1e0eHenUsi 0OHONeMHUX N0be208 60 8pemMs 3aMopo3Ko8 & kKoHye mapma 2019 na
yposue 15% (5-6 cm). Uccrnedosanue 0anHvix U008 cUOemenbCmayom o mom, Ymo
6ce UHMPOOYYUPOBAHHbIE HA MEPPUMOpUU OUOCMAYUOHAPA pacmeHUs Gop3uyull
umerom pezyiapHulli. npupocm nobez2o8, Y0081emEOPUMENbHYI0 3UMOCMOUKOCHYb,
Hexomopwie uz nHux (F. sus. Var. Sieboldii, F. sus. Var. Fortunei)  ycrosusx Bunnuyu
0bpasylom cxooxcvle cemend.

Knrwouesvie cnosa: oOuocmayuonap, Oomanuueckuii cao,  gop3uyuu,
MONEPAHMHOCMb, 8e2eMAYUOHHBIU Nepuoo, aKKIUMAMU3ayus, 3UMOCHOUKOCHDb,

3acyxoycmouyugocmo.
Tabl. 7. Fig. 3. Lit. 8.

Indopmanis npo aBTopa

Marycaxk Muxailiio BacuinboBHY — KaHAWIAT CUIbCHKOTOCIIONAPCHKUX HAYK,
JOMEeHT Kadeapu JICOBOTO, CaI0BO-MIAPKOBOTO TOCTOAPCTBA, CAIIBHHUIITBA Ta
BUHOI'pagapcTBa BIHHUIIBKOrO HALIOHATBHOTO arpapHoro yHiepcutety (21008, m.
Binnung, Byn. Consiuna 3. e-mail: mikhailo1988@gmail.com).

Martycsak Muxaua BacuiabeBHY — KaHAUMIAT CEINbCKOXO3SMCTBEHHBIX HAYK,
JOIEHT Kadeapbl JIECHOro, CaJoBO-TIAPKOBOIO  XO35MCTBA, CaJOBOJICTBA U
BUHOTpagapcTBa BHHHMIIKOrO HaIlMOHAJIBHOTO arpapHoro ynusepcurera (21008, r.
Bunnunna, ya. Conneunas, 3. e-mail: mikhailo1988@gmail.com).

Matusiak Mikhailo — candidate of Agricultural Sciences, Associate Professor
of the Department of Forestry, Landscape Gardening, Horticulture and Viticulture of
Vinnytsia National Agrarian University (21008, Vinnytsia, Soniachna St. 3. e-mail:
mikhailo1988@gmail.com)

175


mailto:mikhailo1988@gmail.com
mailto:mikhailo1988@gmail.com

	Таблиця 2
	Економічна ефективність виробництва біомаси проса лозовидного
	залежно від ширини міжрядь, середнє за 2015–2017 рр.
	Гідротермічний коефіцієнт за вегетаційний період ячменю ярого,
	2017-2019 рр.
	Результатами наших досліджень встановлено, вплив погодніх умов,  препаратів, попередника, на польову схожість ярого ячменю, яка коливалась по варіантах досліду в межах від 87,7% до 93,7%. При внесені N30P25K25, схожість насіння підвищувалася до 89,6-9...
	Польова схожість насіння ячменю ярого (%) залежно від мінеральних добрив та біопрепаратів (попередник – пшениця озима)
	Польова схожість насіння ячменю ярого (%) залежно від мінеральних добрив та біопрепаратів (попередник - кукурудза)
	Густота сходів ячменю ярого (шт./м2) після попередника пшениця озима залежно від мінерального живлення та біопрепаратів
	Густота сходів ячменю ярого (шт./м2) після попередника кукурудза, залежно від мінерального живлення та біопрепаратів
	Тривалість основних міжфазних періодів ячменю ярого після різних попередників (діб) у середньому за 2017-2019 рр.
	Висота рослин ячменю ярого (см) у фазі виходу в трубку залежно від
	Показники структури врожайності ячменю ярого залежно від застосування добрив і біопрепаратів після пшениці озимої (середнє за 2017-2019 рр.)
	Показники структури врожайності ячменю ярого залежно від біопрепаратів та застосування добрив після кукурудзи (середнє за 2017-2019 рр.)
	Урожайність зерна ячменю ярого (т/га) сорту Совіра залежно від попередника та застосування добрив і біопрепаратів (середнє за 2017-2019 рр.)
	4. Лапин П. И., Сиднева С. В. Оценка перспективности интродукции древесных растений по данным визуальных наблюдений. Опыт интродукции древесных растений. Москва: Наука, 1973. С. 7-68
	7. Липа А. Л. Інтродукція та акліматизація деревних рослин на Україні.  К.: Вища школа, 2006. 126 с.
	дендрологічного парку «Ладижинський гай»
	Таблиця 2
	Аналіз життєздатності та перспективності інтродукції малопоширених видів та форм дендрологічного парку «Ладижинський гай»
	2. Лапин П. И., Сиднева С. В. Оценка перспективности интродукции древесных растений по данным визуальных наблюдений. Опыт интродукции древесных растений. Москва: Наука, 1973. С. 7-8.
	5. Липа А. Л. Інтродукція та акліматизація деревних рослин на Україні.  К.: Вища школа, 2006. 126 с.
	6.  Кучерявий В.П. Озеленення населених місць. Львів: Світ, 2005. 456 с.
	7. Рубцов Л.И. Проектирование садов и парков. М:  Изд-во лит. по строительству, 1964. 234 с.
	8. Постанова Кабінету міністрів України від 26.10.2016 р. № 756 «Санітарні правила в лісах України».
	9. Попович С.Ю., Корінко  О.М., Клименко Ю.О. Заповідне паркознавство: Навчальний посібник. Тернопіль: Навчальна книга – Богдан, 2011. 320 с.
	Cписок використаної літератури
	Табл. 4. Літ. 12.

	Список використаної літератури
	Список використаної літератури у транслітерації / References
	АННОТАЦИЯ
	Табл. 4. Лит. 12.
	Tabl. 4. Lit. 12.


