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Introduction. Among the annual floricul-
ture decorative cultigens one of the advanced 
places is taken by the annual aster (Cal-
listephus chinensis (L.) Nees), that is rather 
popular both among specialists and amateurs 
in the sphere of floriculture. As the result 
of breeding work the C. chinensis assortment 
consists of more 4 thousand cultivars that 
are divided into 44 sort types by morphologi-
cal features of inflorescence structure and 
ligulate flower shape. The scientific studies 
of these floriculture decorative cultigens in 
Ukraine are held in National botanic garden 
named after M. M. Hryshko that is a proper-
ty of Ukrainian National Academy of Science. 
There is a collection of approximately 200 
cultivars in the garden. Since 1967 the sorts 
studying and new cultivars working out has 
been done by Ukraine NAS Institute of hor-
ticulture. The cultivars are suitable for pro-
duction growing, they have an advanced seed 
productivity and stability against the fusari-
um wilt. Their collection fund consists of 116 
cultivars and 180 bred hybrids.

The spectrum of annual aster using in gar-
dening is rather wide. It is used to decorate 
the rabattes, curbs, mixed borders, in module 
flower gardens constructing, making flower 
arrays or as a solitary plant. Asters can be 
decorative flowers for rooms, balconies, ve-
randas. The main obstacle for the wide im-
plementation of modern cultivars into the 
productive floriculture is almost complete ab-
sence of C. chinensis elite seedling in Ukraine. 
As the result, the native market has been 
overfilled with the seeds of foreign origin 

(Germany, Czech, Poland, China). The quali-
ty of unzoned cultivars seeds and the decora-
tiveness of the grown plant not always satisfy 
the consumer expectations.

The reaction of cultivars on the new edaph-
ic and climatic conditions of the growing zone 
can be observed as the deviations of season 
growth and development rhythm and its sort 
characteristics by the main decorative fea-
tures: plant height, inflorescence diameter, 
the degree of its doubling. The introduction 
cultivars more often used to be damaged by 
the fusarium wilt that significantly reduces 
their seed productivity. 

As far as this matter is concerned, the pur-
pose of the study is to determine the pros-
pects of introducing Callistephus chinensis 
cultivars of foreign breeding for further cul-
tivation in the conditions of Ukrainian mid-
land Forest steppe. The studies were based 
on biological, morphological peculiarities and 
seed productivity of the plants. Such studies 
are significant for predicting the prospects 
of spreading the C. chinensis cultivars in the 
certain edaphic and climatic conditions.

Materials and methods of the study. Within 
2011–2013 the investigation of 10 German 
breeding cultivars took place on the territory 
of Bila Tserkva NAS decorative seedling-plot. 
The initial seedling material has been got from 
the originator: German company of Christens-
en Gmbh (the city of Erfurt, Germany). The 
investigated cultivars belong to the following 
five sort types: Princess (‘Davina’, ‘Marcia’, 
‘Sylvia’, ‘Helberg’, ‘Hilda’), Peon-like (‘Roter 
Turm’), Pygmy Royal (‘Erfurt Pygmy Violet’, 
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‘Erfurt Pygmy Rose’), Artistic (‘Hollander’), 
La-Plata (‘Astoria Rose’). The seedling method 
of growing has been used. The agrotechnical 
measures of looking after the plants has been 
used according to the recommended sources [3, 
4]. C. chinensis season sort development has 
been studied according to the methodological 
recommendations of I. M. Beidman [5] and 
the System of phenological observations in the 
botanic gardens of USSR [6]. To evaluate the 
seed productivity the system of I. V. Vaynagiy 
has been used [7]. The seeds sowing quali-
ty has been estimated according to the state 
standards of DST 12260-81 [8] and the Inter-
national rules of seeds analysis [9]. The sta-
tistics process of experimental data has been 
done according to G. N. Zaytsev system [10].

Results of the study. One of the plants in-
troduction success indicators is season devel-
opment dynamics. according to phenological 
observations, the early shoots appeared in the 
7–10th day (tab. 1). In the conditions of the 
research zone the budding phase has come in 
the second decade of July (‘Roter Turm’, ‘As-
toria Rose’, ‘Erfurt Pygmy Rose’, ‘Erfurt 
Pygmy Violet’, ‘Hollander’), the Princess sort 
type cultivars have their budding phase in 
the third decade of July. The blossom has be-

gun correspondingly in the second decade of 
August. The longest blossom period was inher-
ent to ‘Davina’ and ‘Marcia’ cultivars. Their 
term was 42–47 days. Such long and plentiful 
blossom, which maximum phase is in the late 
terms, emphasizes C. chinensis among the most 
introduced in Ukraine floriculture decorative 
cultigens and gives the opportunity to distin-
guish them as specially valuable plants for the 
late summer and autumn periods assortment 
enrichment. This peculiarity can be used in the 
non-stop blossom flower gardens planning.

During the process of studies it is estab-
lished that the period between the blossom 
phases of ‘Astoria Rose’, ‘Hollander’, ‘Roter 
Turm’, ‘Erfurt Pygmy Violet’, ‘Erfurt Pygmy 
Rose’ took place for 124–136 days. These are 
the cultivars of short and middle term deve-
lopment phases that can be grown in the con-
ditions of Ukrainian midland Forest steppe 
with a no-seedling method that doesn’t influ-
ence their seed productivity and seeds sowing 
quality. The length of “shoot–blossom” period 
of Princess sort type is 146–150 days. These 
cultivars can have their complete blossom un-
der conditions of seedling cultigens only.

The studying of morphological features of 
the plants shows the height and shape of a 

Table 1
C. chinensis cultivars phenological observations data (2011–2013)
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‘Davina’ 26.03
±2,8

03.04
±2,3

22.05
±3,4

26.07
±3,1

11.08
±3,9

12.08
±3,2

27.08
±3,0

24.09
±4,6

27.09
±2,2

28.09
±3,1

30.10
±3,2

17
±2,8

44
±2,4

33
±1,6

‘Marcia’ » 03.04
±2,4

30.05
±3,2

27.07
±3,7

12.08
±3,7

13.08
±3,0

30.08
±3,3

26.09
±4,2

29.09
±2,6

30.09
±3,0

31.10
±3,6

17
±2,4

45
±2,6

32
±1,8

‘Sylvia’ » 05.04
±2,1

25.05
±2,8

29.07
±3,0

15.08
±3,0

16.08
±3,1

29.08
±4,1

22.09
±4,8

26.09
±2,4

27.09
±3,8

29.10
±2,8

18
±2,2

38
±2,0

33
±2,0

‘Helberg’ » 05.04
±2,8

23.05
±2,7

26.07
±3,6

12.08
±3,1

13.08
±3,3

27.08
±4,0

20.09
±4,0

25.09
±2,8

26.09
±4,0

28.10
±3,2

17
±2,0

39
±2,2

32
±2,0

‘Hilda’ » 04.04
±2,7

28.05
±3,0

28.07
±3,2

14.08
±3,0

15.08
±3,4

30.08
±3,5

22.09
±3,1

24.09
±3,0

25.09
±3,5

26.10
±3,0

18
±1,9

39
±1,4

32
±1,8

‘Roter Turm’ 31.03
±2,4

08.04
±2,3

17.05
±2,1

12.07
±3,4

30.07
±3,2

31.07
±2,5

22.08
±3,1

10.09
±3,3

16.09
±2,2

17.09
±3,2

18.10
±3,7

16
±2,5

41
±1,6

32
±1,5

‘Erfurt Pygmy 
Violet’

» 07.04
±2,5

18.05
±2,4

11.07
±3,2

22.07
±3,6

23.07
±2,8

12.08
±3,0

01.09
±3,0

07.09
±2,0

08.09
±3,1

09.10
±3,2

13
±1,8

40
±1,4

31
±1,2

‘Erfurt Pygmy 
Rose’

» 07.04
±2,5

18.05
±2,4

11.07
±3,2

22.07
±3,6

23.07
±2,8

12.08
±3,0

01.09
±3,0

07.09
±2,0

08.09
±3,1

09.10
±3,2

13
±1,8

40
±1,4

31
±1,4

‘Hollander’ » 08.04
±2,4

15.05
±2,5

15.07
±3,8

29.07
±3,1

31.07
±2,3

24.08
±2,7

08.09
±3,4

20.09
±2,2

21.09
±3,0

21.10
±3,5

15
±1,5

40
±1,3

32
±1,4

‘Astoria Rose’ » 08.04
±2,2

16.05
±2,6

12.07
±3,1

24.07
±3,0

25.07
±3,0

12.08
±3,0

02.09
±3,3

10.09
±2,3

11.09
±3,2

10.10
±3,1

13
±2,0

39
±1,8

30
±1,1
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bush, colour and doublig degree of the inves-
tigated sorts were in frame of sort characteris-
tics (tab. 2). Column-like bush shape and firm 
shoots were inherent to ‘Roter Turm’, ‘Holland-
er’, ‘Astoria Rose’. The average inflorescence 

diameter was between 4.3 cm (‘Helberg’) and 
12.5 cm (‘Hollander’). The inflorescence diam-
eter of ‘Davina’, ‘Marcia’ and ‘Sylvia’ cultivars 
was significantly reduced up to 1.5–2.0 cm
comparing with their sort characteristics.

All investigated cultivars had a high per-
cent of typical plants: 89–95% that witnesses 
about high seeds quality that has been got 
from the originator, and about the stability 
of cultivars.

The seed productivity is one of the most 
important agricultural indices that shows the 
degree of cultivar adaptivity in certain li ving 
conditions and their stability against the ex-
ternal factors. The received data analysis (Tab. 
3) gives the opportunity to say about the sig-
nificant difference between the received indi-
ces of the different sort types cultivars. It is 
distinguished that the highest indices of seed 
productivity are inherent to Princess sort 
type cultivars. In the process of seeds quality 
indices distinguishing it turned that the high 
(more then 80%) laboratory similarity was 
inherent to the following cultivars: ‘Davina’, 

Table 2 
C. chinensis cultivars characteristics according to morphological features (2011–2013)

Cultivar Bush 
height, cm Bush shape Inflorescence 

colour
Inflorescence 
diameter, cm

Inflorescence 
doubling

Quantity of 
simultaneously 

blossoming 
inflorescences, 

units

Plants 
standardity, 

%

‘Davina’ 55,5–58,5 wide salmon 8,5–8,8 densely double 8–10 92
‘Marcia’ 52,3–54,2 wide red 7,2–7,4 densely double 8–12 90
‘Sylvia’ 59,0–60,1 wide red 7,1–7,3 densely double 7–10 91
‘Helberg’ 49,4–52,2 column-like light-yellow 4,3–4,8 densely double 8–18 90
‘Hilda’ 47,4–48,2 column-like light-yellow 7,5–7,8 densely double 10–16 93
‘Roter Turm’ 55,6–56,4 column-like dark-red 6,6–6,8 densely double 3–5 89
‘Erfurt Pygmy Violet’ 31,6–32,5 wide pink 6,0–6,3 double 6–8 91
‘Erfurt PygmyRose’ 31,4–32,4 wide violet 6,1–6,5 double 6–8 91
‘Hollander’ 52,1–54,2 wide pink 12,2–12,5 double 4–6 92
‘Astoria Rose’ 60,5–62,3 column-like pink 6,8–7,0 half double 6–8 95

‘Marcia’, ‘Sylvia’, ‘Hilda’ (Princess sort type); 
‘Roter Turm’ (Peon-like sort type). The seeds 
of Astoria Rose plants are characterized by 
the lowest sowing quality.

Thus, as the received data shows, C. chien-
sis cultivars of German breeding had a high 
genetically determined potential of seed pro-
ductivity that can be realized satisfactory in 
our conditions that gives the opportunity to 
belong it to the high productivity and suitab-
le for growing in production quantity.

Conclusions. The investigated C. chinensis 
cultivars of German breeding in conditions of 
Ukrainian midland Forest steppe have saved 
their sort characteristics. The data about 
the peculiarities of phenological phases and 
high reproduction ability of cultivars witness 
about the success of their cultivating. The 
high indices of seed productivity and blossom 
in the late summer and autumn months give 
the ground to consider the Princess sort type 
cultivars as highly perspective for the practi-
cal use in the research zone.
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Table 3
C. chinensis seed productivity and sowing quality 

(2011–2013)

Cultivar
Seed weight 
out of one 

plant, g

Weight of 
1000 seed 
pieces, g

Laboratory 
similarity 

of seeds, %
‘Davina’ 2,34±0,09 1,84±0,14 88,2±1,8
‘Marcia’ 2,25±0,07 1,77±0,12 84,0±1,2
‘Sylvia’ 2,36±0,05 1,83±0,09 87,8±1,1
‘Helberg’ 2,36±0,11 1,91±0,21 79,6±1,4
‘Hilda’ 3,01±0,06 2,12±0,18 86,2±2,0
‘Roter Turm’ 1,89±0,07 1,70±0,12 86,4±1,6
‘Erfurt Pygmy Violet’ 1,82±0,12 1,03±0,08 78,5±1,2
‘Erfurt PygmyRose’ 1,85±0,13 1,04±0,11 79,0±2,1
‘Hollander’ 1,71±0,05 0,93±0,10 78,2±1,3
‘Astoria Rose’ 1,15±0,07 0,87±0,09 75,5±1,8
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Ìåòà. Âèçíà÷åííÿ ïåðñïåêòèâíîñò³ ³íòðîäóêö³¿ 
êóëüòè âàð³â Callistephus chinensis çàðóá³æíî¿ ñåëåêö³¿ 
äëÿ ïîäàëüøîãî êóëüòèâóâàííÿ â óìîâàõ öåíòðàëüíîãî 
Ë³ñîñòåïó Óêðà¿íè. Ìåòîäè. Ïîëüîâèé, ëàáîðàòîðíèé, 
àíàë³òè÷íèé òà ñòàòèñòè÷íèé. Ðåçóëüòàòè. Ïðîâåäå-
íî ñîðòîâèïðîáóâàííÿ äåñÿòü êóëüòèâàð³â C. ñhinensis 
í³ìåöüêî¿ ñåëåêö³¿ â óìîâàõ öåíòðàëüíîãî Ë³ñîñòåïó 
Óêðà¿íè. Âñòàíîâëåíî á³îìîðôîëîã³÷í³ îñîáëèâîñò³ 
ñîðò³â ï’ÿòè ñîðòîòèï³â, ïðîâåäåíî ¿õ ïîð³âíÿëüíèé 
àíàë³ç. Âèâ÷åíî ñåçîííó äèíàì³êó ðîñòó òà ðîçâèòêó 
êóëüòèâàð³â ó äîñë³äæóâàí³é çîí³ âèðîùóâàííÿ. Âèñ-

íîâêè. Êóëüòèâàðè ç êîðîòêî- é ñåðåäíüîòðèâàëèìè 
ôàçàìè ðîçâèòêó â óìîâàõ öåíòðàëüíîãî Ë³ñîñòåïó 
Óêðà¿íè ìîæíà âèðîùóâàòè áåçðîçñàäíèì ñïîñîáîì, ùî 
íå âïëèâàº íà ¿õíþ íàñ³ííºâó ïðîäóêòèâí³ñòü òà ïîñ³âí³ 
ÿêîñò³ íàñ³ííÿ. Ïîâíå äîñòè ãàííÿ íàñ³ííÿ ó ï³çí³õ ñîðò³â 
ìîæëèâå ëèøå çà óìîâ ðîçñàäíî¿ êóëüòóðè. Êóëüòèâàðè 
C. chinensis í³ìåöüêî¿ ñåëåêö³¿ óñï³øíî ïðîéøëè ïåðâèí-
íå ³íòðîäóêö³éíå âèïðîáóâàííÿ â äîñë³äæóâàí³é çîí³.

Êëþ÷îâ³ ñëîâà: Callistephus ñhinensis, êóëüòèâàð, ³íòðî-
äóêö³ÿ, ôåíîôàçè, äåêîðàòèâí³ñòü, íàñ³ííºâà ïðîäóêòèâ-
í³ñòü.
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Öåëü. Îïðåäåëåíèå ïåðñïåêòèâíîñòè èíòðîäóê-
öèè êóëüòèâàðîâ Callistephus chinensis çàðóáåæíîé 
ñåëåêöèè äëÿ äàëüíåéøåãî êóëüòèâèðîâàíèÿ â óñëî-
âèÿõ öåíòðàëüíîé Ëåñîñòåïè Óêðàèíû. Ìåòîäû. Ïî-
ëåâîé, ëàáîðàòîðíûé, àíàëèòè÷åñêèé è ñòàòèñòè÷åñ-
êèé. Ðåçóëüòàòû. Ïðîâåäåíî ñîðòîèñïûòàíèå äåñÿòü 
êóëüòèâàðîâ C. ñhinensis íåìåöêîé ñåëåêöèè â óñëîâèÿõ 
öåíòðàëüíîé Ëåñîñòåïè Óêðàèíû. Óñòàíîâëåíû áèîìîð-
ôîëîãè÷åñêèå îñîáåííîñòè ñîðòîâ ïÿòè ñîðòîòèïîâ, 
ïðîâåäåí èõ ñðàâíèòåëüíûé àíàëèç. Èçó÷åíà ñåçîííàÿ 
äèíàìèêà ðîñòà è ðàçâèòèÿ êóëüòèâàðîâ â èññëåäóåìîé 
çîíå âûðàùèâàíèÿ. Âûâîäû. Êóëüòèâàðû ñ ìàëî- è 

ñðåäíåïðîäîëæèòåëüíûìè ôàçàìè ðàçâèòèÿ â óñëîâè-
ÿõ öåíòðàëüíîé Ëåñîñòåïè Óêðàèíû ìîæíî âûðàùèâàòü 
áåçðàññàäíûì ñïîñîáîì, ÷òî íå âëèÿåò íà èõ ñåìåííóþ 
ïðîäóêòèâíîñòü è ïîñåâíûå êà÷åñòâà ñåìÿí. Ïîëíîå ñî-
çðåâàíèå ñåìÿí ó ïîçäíèõ ñîðòîâ âîçìîæíî ëèøü ïðè 
óñëîâèè ðàññàäíîé êóëüòóðû. Êóëüòèâàðû C. chinensis íå-
ìåöêîé ñåëåêöèè óñïåøíî ïðîøëè ïåðâè÷íîå èíòðîäóê-
öèîííîå èñïûòàíèå â èññëåäóåìîé çîíå.

Êëþ÷åâûå ñëîâà: Callistephus ñhinensis, êóëüòèâàð, èí-
òðîäóêöèÿ, ôåíîôàçû, äåêîðàòèâíîñòü, ñåìåííàÿ ïðîäóê-
òèâíîñòü.
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