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Introduction 
An important indicator of the successful adap-

tation of plants is the compliance of their sea-
sonal development with the meteorological condi-
tions of the introduction area. Elucidation of 
the peculiarities of the passage of the growth 
and development phases of introduced species 
will make it possible not only to predict their 
behavior in new conditions, but also determine 
the economic and biological characteristics of 
the culture, highlight promising species and 
cultivars, and select an assortment.

Nowadays, peony cultivars of the new Itoh 
Group, created on the basis of crossing plants of 
various life forms: grasses, bushes, semi-bushes, 
are being actively introduced into ornamental 
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gardening. To obtain Itoh Group cultivars herba-
ceous cultivars of the Lactiflora Gp are used as 
a maternal component, and semi-shrubs of the 
Lutea Hybrid Gp variety and bush forms of Suff-
ruticosa Gp [1–3] are used as a paternal one. The 
result of interspecific hybridization is mani-
fested in the life form of Ito hybrids, characteris-
tics of their growth and development, and repro-
ductive ability. Plants combine the characteris-
tics of both life forms. Signs of herbaceous forms 
appear in the stems, which die off in winter. 
From a group of bush peonies they received the 
shape of flowers and leaves [4, 5].

Now in the Registry of Peony Cultivars of 
the American Peony Society, 145 cultivars of 
the Itoh group are registered [6]. Studies on 
their introduction have shown its promise due 
to high decorative characteristics and a wide 
range of ecological plasticity in comparison 
with parental species [7–9].

The cultivars entered Ukraine over the past 
ten years and are cultivated in separate collec-
tions of botanical gardens, arboretums and 

UDC 582.675.1:581.543  https://doi.org/10.21498/2518-1017.17.1.2021.228202

Phenological features of the growth and development 
of Itoh Group peony cultivars in the conditions 
of the M. M. Gryshko National Botanical Garden 
of the National Academy of Sciences of Ukraine
T. O. Shcherbakova*, V. F. Gorobets

M. M. Gryshko National Botanical Garden, NAS of Ukraine, 1 Tymiriazievska St., Kyiv, 03004, Ukraine, 
 

*e-mail: Shcherbacova@ukr.net

Purpose. To reveal the peculiarities of the seasonal rhythm of growth and development of Itoh Group peony cultivars in 
the conditions of the M. M. Gryshko National Botanical Garden of the National Academy of Sciences of Ukraine. Methods. 
The objects of research were plants of 24 cultivars of Itoh Group peonies. The research was conducted on the experimental 
field of the Department of Flowering and Ornamental Plants of the M. M. Gryshko National Botanical Garden of the National 
Academy of Sciences of Ukraine during 2017–2020. The sum of effective temperatures was calculated by summing the 
daily air temperatures reduced by the biological zero. Results. The phenological phases of Ito Group cultivars growth 
were determined. Phenological spectra for different groups are presented. It was determined that the flowering of early 
cultivars: ‘First Arrival’, ‘Hillary’, ‘Julia Rose’, ‘Morning Lilac’, ‘Old Rose Dandy’, ‘Sonoma Apricot’ starts at the sum of effective 
temperatures ≥ 400 °Ñ. The middle group hybrids bloom when the sum of temperatures reaches 450 °Ñ. This group includes: 
‘Bartzella’, ‘Callie’s Memory’, ‘Cora Louise’, ‘Lollipop’, ‘Scarlet Heaven’, ‘Sonoma Velvet Ruby’, ‘Yellow Dream’, ‘Yellow Emperor’, 
‘Yellow Heaven’, ‘Yellow Waterlily’. Late flowering group includes: ‘Border Charm’, ‘Garden Treasure’, ‘Kopper Kettle’, ‘Pastel 
Splendor’, ‘Prairie Charm’, ‘Viking Full Moon’, ‘White Emperor’, ‘Yankee Doodle Dandy’; accumulation of effective temperatures 
above 500 °Ñ is an essential requirement for their flowering. Conclusions. Itoh Group cultivars successfully pass all phases 
of seasonal development and manage to complete the growing season. Cultivars belong to the spring-summer-autumn-
green phenorhythmotype. The onset of the corresponding phenological phases in peonies of the studied group of cultivars 
requires a certain sum of effective temperatures. Plant outgrowth begins on March 23 – April 2, when the sum of effective 
temperatures ranges from 20–40 °Ñ. The flowering of cultivars characterized as late spring, lasts 6–9 days ± 3–4 days, de-
pending on the varietal characteristics and the year of cultivation. A rapid increase in the sum of effective temperatures up 
to 700 °C shortens the flowering phase by 4–5 days. An assortment of early (May 22–25 ± 2–3 days), medium (May 26–28 
± 3–5 days) and late-flowering (May 29–31 ± 4–6 days) cultivars has been selected, what ensures the continuity of peony 
flowering during two months.
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amateur flower growers. The most representa-
tive in terms of assortment is the collection of 
peonies of the M. M. Gryshko National Bo-
tanical Garden of the National Academy of Sci-
ences of Ukraine (NBG), on the basis of which 
studies on introduction and variety assessment 
are now being carried out. Preliminary studies 
show that under NBG conditions the cultivars 
retain all their decorative properties [10, 11]. 
However, it would be advisable to trace in de-
tail the timing of the passage of plant growth 
and development phases and their dependence 
on environmental conditions. 

The aim of the research is to reveal the fea-
tures of the seasonal growth and development 
rhythm of the Itoh Gp peony cultivars under 
the conditions of the NBG.

Materials and methods 
Plants of 24 Itoh Gp peony cultivars from 

the NBG collection were the objects of research 
(Table 1). The cultivars entered the collection 
by exchanging and buying planting material 
as parts of rhizomes with 3–4 germinal shoots 
from amateur flower growers and garden cen-
ters in Ukraine and neighboring countries. 
Since peonies are perennial plants that can 
grow without transplanting in one place from 
20 to 30 years and bloom stably every year, 12 
plants of each variety were planted for re-
search (4 pcs. in replication). To identify culti-
vars, all available descriptions and descrip-
tions of cultivars given in the register of the 
American Peony Society were used [6].

Table 1
Itoh Group peony cultivars introduced in the M. M. Gryshko of National Botanical Garden

of NAS of Ukraine
No Cultivars name, author and year of registration Year of introduction, registration number
1 ‘Bartzella’ (Anderson, R. F., 1986) 2008, 377199
2 ‘Border Charm’ (Hollingsworth, 1984) 2014, 377201
3 ‘Callie’s Memory’ (Anderson, R. F., 1999) 2009, 377202
4 ‘Cora Louise’ (Anderson, R. F., 1986) 2009, 377204
5 ‘First Arrival’ (Anderson, R. F., 1986) 2014, 377268
6 ‘Garden Treasure’ (Hollingsworth, 1984) 2014, 377269
7 ‘Hillary’ (Anderson, R. F., 1990) 2009, 377213
8 ‘Julia Rose’ (Anderson, R. F., 1989) 2009, 377215
9 ‘Kopper Kettle’ (Anderson, R. F., 1999) 2009, 377203

10 ‘Lollipop’ (Anderson, R. F., 1999) 2014, 377228
11 ‘Morning Lilac’ (Anderson, R. F., 1999) 2014, 377232
12 ‘Old Rose Dandy’ (Laning, 1993) 2016, 383639
13 ‘Pastel Splendor’ (Anderson, R. F. / Seidl, Wm, 1996) 2014, 377337
14 ‘Prairie Charm’ (Hollingsworth, 1992) 2014, 377242
15 ‘Scarlet Heaven’ (Anderson, R. F., 1999) 2014, 377246
16 ‘Sonoma Apricot’ (Tolomeo, 1999) 2014, 377284
17 ‘Sonoma Velvet Ruby’ (Tolomeo, 1999) 2014, 377285
18 ‘Viking Full Moon’ (Pehrson / Seidl, 1989) 2012, 377254
19 ‘White Emperor’ (Seidl, 1989) 2014, 377256
20 ‘Yankee Doodle Dandy’ (Smith, D. R., 2002) 2016, 383638
21 ‘Yellow Dream’ (Itoh / Smirnow, 1974) 2011, 377259
22 ‘Yellow Emperor’ (Itoh / Smirnow, 1974) 2011, 377260
23 ‘Yellow Heaven’ (Itoh / Smirnow, 1974) 2011, 377261
24 ‘Yellow Waterlily’ (Anderson, R. F., 1999) 2014, 377292

The studies were carried out at the experi-
mental site of the Department of Flowering 
and Ornamental Plants of the NBG during 
2017–2020. The site of peonies is located on the 
Pechersk slopes of the Kyiv Upland in the 
“Zvirynets” stow (50° 32' N and 30° 33' E) in 
the southeastern part of Kyiv on the border of 
two physical and geographical zones: Polissia 
and Forest-Steppe.

The climate is temperate continental. The 
average annual air temperature is 9.5 °C. In 
2017 it was 9.8 °C, in 2018 – 9.5 °C, in 2019 
and 2020 – 10.6 and 10.9 °C, respectively. Un-

der the research conditions, thaws were ob-
served in winter, sometimes with an increase 
in temperature up to 5 °C [12, 13].

In Kyiv, the annual course of air tempera-
ture is somewhat delayed compared to the 
course of solar radiation. The most intense in-
crease in air temperature occurs from March 
to April (by 8.0 °C) and from April to May (by 
6.2 °C). Summer weather prevails in May. So, the 
average temperature in May 2017 was 15.2 °C, in 
2018 – 18.8 °C, in 2019 – 17.0 °C. However, 
May 2020 turned out to be quite cold with an 
average daily temperature of 12.4 °C. From 
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July, a gradual decrease in temperature began, 
which became more intense from September 
[13, 14].

In the seasonal rhythm of plant growth and 
development, the most significant are phases 
of spring sprouting, flowering and the dura-
tion of their passage by plants [15]. The timing 
of the phenological phases of growth and de-
velopment in the studied plants was deter-
mined by conventional methods [16]. The be-
ginning of the following phenological phases 
was recorded: sprouting (opening of buds and 
the beginning of shoot growth), unfolding of 
leaves (the leaf blade acquires its characteris-
tic shape, but still does not reach its normal 
size), budding (the scales of a flower bud di-
verge and the bud is visible with the naked eye), 
flowering (opening of single flowers), the end 
of the growing season (the appearance of leaves 
with a changed color). In addition, the duration 
of the growing season and the duration of cul-
tivars flowering were determined. 

The peculiarities of shoots formation were 
studied according to F. M. Kuperman [17]. The 
effective temperatures sum was calculated by 
summing the daily air temperatures, reduced 
by the value of the biological zero. Statistical 
processing of the results was carried out ac-
cording to G. M. Zaytsev’s [18] method with 
using Microsoft Excel.

Results and discussion 
The works of Yu. D. Mishchykhina [8], S. V. 

Efimov, G. V. Degtyareva [9], A. A. Reut [19] 
are devoted to the study of the phenological 
aspects of the growth and development of Itoh 
Gp peonies. They found that under the condi-
tions of the botanical garden of Moscow State 
University, the Middle Urals and the Republic 
of Bashkortostan, cultivars of this group go 
through all phenological phases of develop-
ment. Shevkun A. G. [20, 21] notes that in the 
soil and climatic conditions of Moscow region, 
shoots sprouting of the cultivars ‘Bartzella’, 
‘Garden Treasure’, ‘Hillary, ‘Prairie Charm’, 
‘Yellow Heaven’ begins on April 9–10 and lasts 
until April 25. Flowering begins in the 1st–
2nd decade of June. The duration of flowering 
is 13–15 days, and the duration of the gro-
wing season is 194–200 days. For the eastern 
region of Central China G. Wu, L. Cui, Sh. Liu 
et al. [7] noted long and abundant flowering 
of 16 cultivars of Itoh Gp peonies from early 
to late May.

Our observations on the growth and develop-
ment of Itoh group peonies in Kyiv showed 
that the shoots spring sprouting begins in the 
second half of March. During this period, the 

intensity of solar radiation increases most, the 
air temperature rises and the soil surface 
warms up. So, if in Kyiv conditions in March 
the average monthly air temperature in 2017 
was 6.2 °C, in 2018 – 1.9 °C, in 2019 – 5.1 °C, 
in 2020 – 6.5 °C, then in April it increased al-
ready up to 10.4 °C, 13.1 °C, 10.6 °C and 9.9 °C, 
respectively.

When cultured the soil and water regimes 
can be regulated, so the main factors that will 
affect the growth and development of plants 
is solar radiation and air temperature. It is 
known that the development of plants begins 
only when the average daily temperature ex-
ceeds their biological zero, which is 5 °C for 
peonies.

It was revealed that the phase of spring 
shoots sprouting in early peony cultivars in 
2017 began on March 22, in 2019 – on March 
20. The sum of effective temperatures on these 
days was 24.7 and 21.7 °C, respectively (Fig. 1). 
Since March 2018 was characterized by an ave-
rage temperature of -1.9 °C, which was a de-
viation from the norm of -3.7 °C, and the avera-
ge daily temperature began to exceed the bio-
logical zero only on April 1, plant sprouting 
began in early April.

The spring of 2020, on the other hand, was 
extremely early. A stable transition of air tem-
perature through 5 °C was observed already in 
early March, average daily temperatures were 
growing rapidly. If on March 3 the sum of ef-
fective temperatures was 3.3 °C, then on March 
10 it was already 28.1 °C, and on March 18 it 
was 40.9 °C. 

It should be noted that in 2020, some of ear-
ly cultivars of the collection began to sprout as 
early as on March 15 (‘Morning Lilac’, ‘Sono-
ma Apricot’). Late cultivars began to grow 
only on March 26–28, which was obviously due 
to night frosts, cold snaps and a drop in the 
average daily temperature below the biological 
zero from 22 till 25 March.

It was determined that duriing four years of 
observation on average the sprouting phase for 
cultivars ‘Bartzella’, ‘Cora Louise’, ‘First Ar-
rival’, ‘Hillary’, ‘Julia Rose’, ‘Lollipop’, ‘Mor-
ning Lilac’ ‘Old Rose Dandy’, ‘Scarlet Heaven’, 
‘Sonoma Apricot’, ‘Yellow Dream’, ‘Yellow Em-
peror’, ‘Yellow Heaven’, ‘Yellow Waterlily’ 
started on March 23–27 ± 6–8 days with the 
sum of effective temperatures over 20 °Ñ, and 
for cultivars ‘Border Charm’, ‘Callie’s Memory’, 
‘Garden Treasure’, ‘Kopper Kettle’, ‘Pastel 
Splendor’, ‘Prairie Charm’, ‘Sonoma Velvet 
Ruby’, ‘Viking Full Moon’, ‘White Emperor’, 
‘Yankee Doodle Dandy’ – March 28 – April 2 
± 4–6 days, when the sum of effective tem-
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peratures exceeded 30 °C. The standard devia-
tion for late cultivars was lower than for early 
ones, due to the more stable accumulation of 
the effective temperature sum in different 
years of their growing season.

In the third decade of April, an active 
growth of peony shoots was noted. Their 
height during this period was 17–27 cm. The 
studied plants enter the phase of leaf unfol-
ding at the sum of effective temperatures of 
153.8–163.5 °C. For early sprouting cultivars, 
it began on April 23–25 ± 2–3, for late April 
26–28 ± 2 days.

Plant budding was observed in the first ten 
days of May and lasted 16–20 days. In 2018–
2020 plants entered the budding phase on May 
4 at the sum of effective temperatures of 
232.0–312.8 °C, and in 2017 on May 6 (the sum 
of effective temperatures was 265.2 °C).

Flowering occurred in the 3rd decade of May, 
on the 60–64th day of plant vegetation. In 
2017, the beginning of flowering of early cul-
tivars was recorded on May 22, in 2019 and 
2020 – on May 22 and 26, respectively. Al-
though in 2018 the vegetation of plants began 
quite late, however, due to the sharp accumula-

Fig. 1. Variability of the onset of phenological phases of development of early cultivars 
of Itoh Group peonies depending on the sum of effective air temperatures: 

1 – sprouting phase, 2 – leaf unfolding, 3 – budding, 4 – flowering
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tion of effective temperatures in the first half 
of May, the flowering of early cultivars began 
on May 19.

The beginning of the onset of the flowering 
phase made it possible to divide the Itoh Gp 
cultivars into three phenological groups: early 
blooming (May 22–25 ± 2–3 days), midseason 
blooming (May 26–28 ± 3–5 days) and late 
blooming (May 29–31 ± 4–6 days) (Table 2,  
Fig. 2). 

The beginning of plants flowering is associ-
ated with the beginning of the growing season. 
Early and midseason blooming cultivars were 
characterized by early sprouting.

Observations showed that early blooming 
cultivars begin to blossom at the effective tem-
peratures sum of ≥ 400 °C. Cultivars of the 
middle group bloom when the sum of tempera-
tures reaches 450 °C. The cultivars of the late 
group begin to bloom when the sum of effecti-
ve temperatures is 500 °C.

The cultivars of the studied group occupy an 
intermediate position in comparison with the 
cultivars of other garden groups of peonies 
according to the beginning of flowering. So, 
the onset of the flowering phase of Suffruti-
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cosa Gp cultivars in Kyiv is observed on May 
6–10, Herbaceous Hybrid Gp – May 12–14, Lu-
tea Hybrid Gp – May 18–20. Lactiflora Gp cul-
tivars bloom en masse in the first half of June, 

while Itoh Gp cultivars bloom massively at the 
end of May. At this time, they ensure the con-
tinuity of the flowering of peonies in general 
from May to June – for two months.

Table 2
Classification of Itoh Group peony cultivars by the beginning of flowering

Phenological group Cultivars
Early blooming cultivars 
(22–25 May ± 2–3 days)

‘First Arrival’, ‘Hillary’, ‘Julia Rose’, ‘Morning Lilac’, ‘Old Rose Dandy’, ‘Sonoma Apricot’

Midseason blooming cultivars
(26–28 May ± 3–5 days)

‘Bartzella’, ‘Callie’s Memory’, ‘Cora Louise’, ‘Lollipop’, ‘Scarlet Heaven’, ‘Yellow Dream’, 
‘Yellow Emperor’, ‘Yellow Heaven’, ‘Sonoma Velvet Ruby’, ‘Yellow Waterlily’

Late blooming cultivars 
(29–31 May ± 4–6 days)

‘Border Charm’, ‘Garden Treasure’, ‘Kopper Kettle’, ‘Pastel Splendor’, ‘Prairie Charm’, 
‘Viking Full Moon’, ‘White Emperor’, ‘Yankee Doodle Dandy’

Note. Phenological phases: a – sprouting; b – leaf unfolding; c – budding; d – flowering; 
e – vegetation; f – end of vegetation.

Fig. 2. Phenological spectra of the growth and development of the introduced cultivars 
of Itoh Group peonies during the growing season from III till X months: 

1 – early blooming, 2 – midseason blooming, 3 – late blooming cultivars
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Plants flowering phase lasted 9–16 days ± 
3–4 days. It depended on the varietal charac-
teristics of plants and was determined by the 
productivity of flowering. Flowering produc-
tivity in the third year of cultivation ranged 
from 4.5 ± 1.5 to 16.0 ± 3.0 generative shoots 
per plant. In the fourth year of cultivation, 
productivity growth was recorded by 20.2–
44.4%. At the same time, it ranged from 6.5 
± 2.0 to 20.0 ± 2.5 shoots per plant. In gene-
ral, high flowering performance and its dura-
tion during observation were shown by culti-
vars: ‘Sonoma Apricot’, ‘Hillary’, ‘Bartzella’, 
‘Morning Lilac’, ‘Lollipop’, ‘First Arrival’. 
The smallest number of generative shoots 
formed ‘Pastel Splendor’, ‘Sonoma Velvet 
Ruby’, ‘White Emperor’, ‘Callie’s Memory’, 
‘Prairie Charm’. In the cultivars ‘Border 
Charm’, ‘Cora Lo uise’, ‘Garden Treasure’, ‘Ju-
lia Rose’, ‘Kooper Kettle’, ‘Old Rose Dandy, 
‘Scarlet Heaven’, Viking Full Moon’, ‘Yankee 
Doodle Dandy’, ‘Yellow Dream’, ‘Yellow Em-
peror’, ‘Yellow Heaven’, ‘Yellow Waterlily’ 
flowering performance ranged from 9.5–13,5 
shoots per plant.

Rapid increase of the effective temperature 
sum during plants flowering also influenced its 
duration. So, in 2018, the duration of cultivars 
flowering was 4–5 days less compared to 2019. 
A sharp increase in the effective temperature 
sum of more than 700 °C at the beginning of 
June 2018 led to the end of the flowering phase 
in early blooming cultivars already on June 5. 

After the end of the flowering phase, the 
plants continue their growing season, main-
taining their decorative effect until the end of 
October – early November. In general, the gro-
wing season was 218–225 days.

Plants entered the state of winter dormancy 
with 2–4 renewal buds laid on the rhizome 
part of each monocarpic shoot. Growth cones 
of vegetative-generative buds at the end of 
the growing season of mother plants were in 
a generative state: the germs of perianth 
parts, stamens and pistil were present. In ad-
dition to fully formed renewal buds, in the 
axils of the leaves of the lower lignified part 
of the stem and in the zone of shortened in-
ternodes of the rhizome, from 1 to 6 dormant 
buds were formed.



ISSN 2518-1017  Plant Varieties Studying and protection, 2021, Vol. 17, No 1

Breeding and seed production

19

Conclusions
The observation results showed that Itoh Gp 

peony cultivars in the conditions of the M. M. 
Gryshko National Botanical Garden of NAS of 
Ukraine successfully pass all phases of sea-
sonal development and complete the growing 
season. By the duration of the growing season, 
they belong to the spring-summer-autumn-
green phenorhythmotype.

The onset of the corresponding phenological 
phases in peonies of the studied group of cul-
tivars requires a certain effective temperature 
sum. So, the growth of cultivars begins on 
March 23 – April 2, when the sum of effective 
temperatures ranges from 20–40 °C. Plants 
enter the leaf unfolding phase when the total 
effective temperatures are 153.8–163.5 °C. For 
early sprouting cultivars, it is recorded on 
April 23–25   ± 2–3, for late April 26–28 ± 2 
days. Plant budding was observed in the 1st de-
cade of May, flowering in the 2nd–3rd deca de 
of May at the sums of effective temperatures 
of 232.0–312.8 °C, and 400–500 °C, respec-
tively.

The flowering of cultivars is characterized 
as late spring, lasts 9–16 days ± 3–4 days, de-
pending on the varietal characteristics of the 
plants and the year of cultivation. The rapid 
increase in the sum of effective temperatures 
up to 700 °C during flowering reduces its dura-
tion by 4–5 days.

Analysis of the phenological spectra of plant 
seasonal development made it possible to iden-
tify an assortment of early (May 22–25 ± 2–3 
days), medium (May 26–28 ± 3–5 days) and 
late flowering (May 29–31 ± 4–6 days) Itoh 
Group peonies, what ensures the continuity of 
peony flowering during two months.
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Ìåòà. Óñòàíîâèòè îñîáëèâîñò³ ñåçîííîãî ðèòìó ðîñ-
òó é ðîçâèòêó ñîðò³â ï³âîí³é Itoh Group â óìîâàõ Íà-
ö³îíàëüíîãî áîòàí³÷íîãî ñàäó ³ìåí³ Ì. Ì. Ãðèøêà ÍÀÍ 
Óêðà¿íè (ÍÁÑ). Ìåòîäè. Îá’ºêòîì äîñë³äæåíü ñëóãóâàëè 
ðîñëèíè 24 ñîðò³â ï³âîí³é Itoh Gp. Äîñë³äæåííÿ ïðîâî-
äèëè íà åêñïåðèìåíòàëüí³é ä³ëÿíö³ â³ää³ëó êâ³òíèêîâî-
äåêîðàòèâíèõ ðîñëèí ÍÁÑ ïðîòÿãîì 2017–2020 ðð. Ñóìó 
åôåêòèâíèõ òåìïåðàòóð îáðàõîâóâàëè ÷åðåç ñóìóâàííÿ 
äîáîâèõ òåìïåðàòóð ïîâ³òðÿ, çìåíøåíèõ íà çíà÷åííÿ 
á³îëîã³÷íîãî ì³í³ìóìó. Ðåçóëüòàòè. Âèä³ëåíî ôåíîëî-
ã³÷í³ ôàçè ðîñòó é ðîçâèòêó ðîñëèí ï³âîí³é ²òî-ãðóïè. 
Ïîáóäîâàíî ôåíîëîã³÷í³ ñïåêòðè äëÿ ð³çíèõ ôåíîãðóï. 
Óñòàíîâëåíî, ùî öâ³ò³ííÿ ðàíí³õ ñîðò³â – ‘First Arrival’, 
‘Hillary’, ‘Julia Rose’, ‘Morning Lilac’, ‘Old Rose Dandy’, 
‘Sonoma Apricot’ – ðîçïî÷èíàºòüñÿ çà ñóìè åôåêòèâíèõ 
òåìïåðàòóð ≥ 400 °Ñ. Ñîðòè ðîñëèí ñåðåäíüî¿ ãðóïè çà-
öâ³òàþòü, êîëè ñóìà òåìïåðàòóð ñÿãàº 450 °Ñ. Äî ö³º¿ 
ãðóïè íàëåæàòü ‘Bartzella’, ‘Callie’s Memory’, ‘Cora Louise’, 
‘Lollipop’, ‘Scarlet Heaven’, ‘Sonoma Velvet Ruby’, ‘Yellow 
Dream’, ‘Yellow Emperor’, ‘Yellow Heaven’, ‘Yellow Waterlily’. 
Ï³çíüîêâ³òóþ÷à ãðóïà âêëþ÷àº ñîðòè ‘Border Charm’, 
‘Garden Treasure’, ‘Kopper Kettle’, ‘Pastel Splendor’, ‘Prairie 
Charm’, ‘Viking Full Moon’, ‘White Emperor’, ‘Yankee Doodle 

Dandy’, íåîáõ³äíîþ óìîâîþ öâ³ò³ííÿ ÿêèõ º íàêîïè÷åííÿ 
åôåêòèâíèõ òåìïåðàòóð ïîíàä 500 °Ñ. Âèñíîâêè. Ðîñëè-
íè ñîðò³â ï³âîí³é Itoh Gp óñï³øíî ïðîõîäÿòü óñ³ ôàçè ñå-
çîííîãî ðîçâèòêó òà âñòèãàþòü çàâåðøèòè âåãåòàö³þ. Çà 
òðèâàë³ñòþ âåãåòàö³¿ âîíè íàëåæàòü äî âåñíÿíî-ë³òíüî-
îñ³ííüîçåëåíîãî ôåíîðèòìîòèïó. Íàñòàííÿ â³äïî â³äíèõ 
ôåíîëîã³÷íèõ ôàç ó ï³âîí³é äîñë³äæóâàíî¿ ãðóïè ñîð-
ò³â ïîòðåáóº ïåâíî¿ ñóìè åôåêòèâíèõ òåìïåðàòóð. Â³ä-
ðîñòàííÿ ñîðò³â ðîçïî÷èíàºòüñÿ 23 áåðåçíÿ – 2 êâ³òíÿ, 
êîëè ñóìà åôåêòèâíèõ òåìïåðàòóð çì³íþºòüñÿ â ìåæàõ 
20–40 °Ñ. Öâ³ò³ííÿ ñîðò³â õàðàêòåðèçóºòüñÿ ÿê ï³çíüîâåñ-
íÿíå, òðèâàº 9–16 ä³á ± 3–4 äîáè é çàëåæèòü â³ä ñîðòî-
âèõ îñîáëèâîñòåé ðîñëèí òà ðîêó âèðîùóâàííÿ. Øâèäêå 
íàðîñòàííÿ ñóìè åôåêòèâíèõ òåìïåðàòóð äî 700 °C ï³ä 
÷àñ öâ³ò³ííÿ ðîñëèí ñêîðî÷óº éîãî òðèâàë³ñòü íà 4–5 ä³á. 
Àíàë³ç ôåíîëîã³÷íèõ ñïåêòð³â ñåçîííîãî ðîçâèòêó ðîñ-
ëèí äàâ çìîãó âèä³ëèòè ñîðòèìåíò ðàííüî- (22–25 òðàâíÿ 
± 2–3 äîáè), ñåðåäíüî- (26–28 òðàâíÿ ± 3–5 ä³á) òà ï³ç-
íüîêâ³òóþ÷èõ (29–31 òðàâíÿ ± 4–6 ä³á) ï³âîí³é Itoh Gp, 
ùî çàáåçïå÷óº áåçïåðåðâí³ñòü ¿õíüîãî öâ³ò³ííÿ çàãàëîì 
óïðîäîâæ äâîõ ì³ñÿö³â.

Êëþ÷îâ³ ñëîâà: ï³âîí³¿ Itoh Group; ôåíîëîã³÷í³ ôàçè; 
ñóìà åôåêòèâíèõ òåìïåðàòóð.
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