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Introduction 
‘Jonagold’, as a polyclonal apple variety, 

has long been popular abroad and in Ukraine 
because its apples are characterized by attrac-
tive appearance, excellent taste and universal 
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Purpose. On the basis of a comprehensive study of the characteristics of growth, development, fruiting and quality of the 
fruits of spontaneous mutants of the apple tree (Malus domestica Borkh.) of ‘Jonagold’ variety, select clones which differ 
from the original variety in tree growth strength and are superior in yield, marketability, fruit keeping quality and economic 
production efficiency of the latter. Methods. Field, laboratory, comparison, generalization and mathematical statistics. 
Results. The results of studying the growth and fruiting characteristics of 20 Ukrainian spontaneous clones of ‘Jonagold’ 
variety in the conditions of the Western Forest-Steppe of Ukraine are presented. It is revealed that plants of the studied 
clones did not differ in terms of beginning and duration of the main phenological phases and vegetation period from the 
varieties widely distributed and well adapted to Podillia conditions. The harvesting ripeness of the clone fruits came in 
the second or third decades of September with a difference of seven days. Trees of most clones (DP-4, DP-5, DP-9, DP-10, 
DP-13, DP-14 and DP-17) were medium-growing. The yield of five to eight-year-old clone plantations was 12.1–32.3 t/ha, 
which provided cost-effective cultivation in the conditions of Podillia, the level of production profitability was 66–242%. 
All spontaneous mutants formed fruits larger than average size (except for DP-20, forming large ones), which are beauti-
ful, elegant and vary in the intensity and character of the skin color depending on the clone. The clones DP-1, DP-3, DP-17, 
DP-18 and DP-19 were distinguished by a high yield of fruits of the highest and first grade.The clones DP-1, DP-3, DP-17, 
DP-18 and DP-19 were marked by the highest yield of apples of the higher and the first commodity grade, and this property 
was significantly superior to the yield of the control variety. The tested clones are divided into three groups according to 
the fruit ripening dates: early winter, winter, and late winter. Conclusions. A long-term assessment of the objects of study 
revealed that the biological properties Ukrainian clones of ‘Jonagold’ variety correspond to the climatic conditions of the 
Western Forest-Steppe of Ukraine. Most of them belong to the medium-growth group (DP-4, DP-5, DP-9, DP-10, DP-13, DP-14 
and DP-17) and are characterized by a mixed type of fruiting. Clones DP-1, DP-3, DP-17, DP-18 and DP-19 were distinguished 
by a high yield of fruits of the highest and first commodity grade. According to the main indicators of fruit quality, clones 
DP-3, DP-8, DP-13, DP-14, DP-16, DP-17, DP-18 and DP-20 were recognized as the best; the highest economic efficiency of 
apple production in Podillia was provided by clones DP-14, DP-17, DP-18 and DP-19. The latter ones are recommended for 
registration in “The State Register of plant varieties suitable for dissemination in Ukraine”, as promising clones for intro-
duction into planting for the production of fruits of universal purpose in the zone of the Western Forest-Steppe of Ukraine.
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purpose [1–3]. During 1998–2010 researchers 
at the NAAS Institute of Horticulture and its 
research station network determined that 
among the wide diversity of new varieties of 
domestic and foreign breeding, ‘Jonagold’ is 
one of the best for laying out intensive gar-
dens in the Forest-Steppe of Ukraine [4].

Due to the genetic instability of the variety, 
more than 200 of its clones have been selected 
in many countries. The most famous and com-
mon are clones ‘Jonagored’, ‘Dekosta’, ‘Red 
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Jonaprince’, ‘King Jonagold’ discovered in 
Belgium; ‘Jonica’, ‘Rubinstar’ – in Germany; 
‘Boerekamp Early Quee’, ‘Wilmuta’ – the 
Netherlands [2, 5]. All these clones differ 
from the original variety by the best quality 
of fruits. Its formation is influenced by the 
biological characteristics of the plants, soil 
and climatic factors of the growing zone, me-
teorological conditions of the year, agricul-
tural technology of cultivation (system of soil 
content, nutrition, irrigation, rootstock type, 
etc.) [1, 2, 6]. It is the influence of those fac-
tors that determines the formation of the com-
modity and nutritional properties of apples, 
and their suitability for long-term storage in 
varieties of winter ripening.

In the world apples of popular ‘Jonagold’ 
variety clones differ slightly in properties, 
which is due to a certain reaction to specific 
conditions of cultivation. The study of mar-
ketability and taste of ‘Jonagold’, ‘Wilmuta’, 
‘Dekosta’ and ‘Jonagored’ fruits grown under 
the conditions of the Forest-Steppe of Ukraine, 
allowed A. I. Trokhimchuk [7] to make a con-
clusion about enhanced marketability of ap-
ples. They were characterized by a good shape, 
intense cover color, as well as medium (‘Dekos-
ta’, ‘Jonagored’) and above average (‘Wil-
muta’, ‘Jonagold’) mass of fruits. According 
to the results of tastings, fruits of the above 
varieties were considered attractive (8.2–8.5 
points) and met taste preferences (8.3–8.5 
points) of Ukrainian consumers. In the Forest-
Steppe and Crimea conditions, ‘Jonagold’ va-
riety and its clones had the highest rating on 
a set of indicators that generally characterize 
the marketable qualities of fruits. Apples 
were above medium and large size, high di-
mensionality, attractiveness, and the output 
of marketed products was more than 90%.

Apples that are suitable for long-term stora-
ge are sold in the winter-spring period at 
higher prices and provide the enterprise with 
the receipt of funds for a long time. Studies 
conducted by A. I. Trokhimchuk [7] showed 
that fruits of ‘Wilmuta’ (200 days), ‘Jona-
gored’ (195 days), ‘Jonagold’ (185 days) and 
‘Dekosta’ (178 days) clones can be stored in 
the refrigerator for a long time. According to 
V. P. Ripamelnik [8], fruits of ‘Jonagored’ and 
‘Dekosta’ clones were preserved for 143 days, 
‘Jonagold’ – 189 days, and ‘Boerekamp Early 
Queen’ – 200 days. Apples of ‘Jonagold’ vari-
ety and its clones grown in the conditions of 
the Krasnodar Territory can maintain consu-
mer qualities of fruits for up to 6 months [9]. 

It is well known that in compacted intensive 
plantings, the luminance of tree canopies is 

sufficient if the height of the trees does not 
exceed 3.5 m, and the diameter of the crown 
is no more than 3 m [10]. According to T. E. 
Kondratenko [2], the trees of introduced 
clones do not differ significantly in growth 
strength and crown characteristics from the 
original ‘Jonagold’, which belongs to vigo-
rous cultivars. Only in trees of ‘Jonaprince’ 
variety T. V. Bogdanovich [11] determined ave-
rage strength of growth. Improvement of the 
economic and biological properties of this 
valuable variety in many countries is achieved 
by clone breeding. Most cultivated foreign 
clones are not adapted to the conditions of the 
Forest-Steppe and Polissia of Ukraine, there-
fore, clone breeding in industrial plantings of 
this variety in the Western Forest-Steppe in 
order to separate clones with improved eco-
nomic and biological properties is relevant 
and promising for the most favorable for the 
apple tree area [12].

The aim of the research. Based on a compre-
hensive study of growth characteristics, de-
velopment, fruiting and quality of the fruits 
of spontaneous mutants of the apple tree 
(Malus domestica Borkh.) of ‘Jonagold’ vari-
ety, select plants that differ from the original 
variety in tree growth strength and superior 
in yield, marketability, fruits keeping quality 
and economic efficiency of production of the 
latter.

Materials and methods 
During 2012–2018 in the state apple trees 

variety testing plantings, which were laid in 
spring 2007 at the Podolsk experimental hor-
ticulture station of the Institute of Horticul-
ture of the National Academy of Sciences of 
Ukraine (Podillia RSH of IH of the NAAS of 
Ukraine) (Vinnytsia district, Vinnytsia re-
gion), 20 spontaneous mutants (clones) of 
‘Jonagold’ variety of Ukrainian breeding were 
studied. They were seperated during 2003–
2006 in the industrial planting ‘Jonagold’ of 
the above station by scientific employees A. P. 
Dovbysh, A. A. Mukharskyi, A. Yu. Borodai. 

One-year-old seedlings of ‘Jonagold’ variety 
clones, as well as ‘Idared’ (control), ‘Jonagold’ 
(conditional control) on the MM.10 rootstock 
were planted according to the 4.5 × 1.5 m pat-
tern. The crown of the trees was shaped like a 
slender spindle. Plants were non-irrigated. 
The research site soil was dark gray forest 
podzolic, sandy loam.

The laying and conducting of experiments, 
the main counts and observations were carried 
out according to the Method of the State Regis-
ter of Plant Varieties, suitable for distribu-
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tion in Ukraine (fruit, berry, nut-bearing, 
subtropical, grapes and mulberry) [13] and 
the Program and method of varietal study of 
fruit, berry and nut-bearing crops [14]. 

The harvesting maturity of fruits was de-
termined by Iodine Test for Starch, the pulp 
density was measured with an FT 327 pene-
trometer with a probe diameter of 11 mm. The 
marketability of the fruits was evaluated ac-
cording to the requirements of State standard 
GOST EEK 00H FFV-50: 2007 [15] and State 
standard GSTU 01.1-37-59 2004 [16].

Statistical analysis of the measurement re-
sults was carried out by the methods of B. A. 
Dospekhov [17] using the computer data pro-
cessing program “AGROSTAT” [18, 14]. Me-
teorological conditions were characterized ac-
cording to the data of the Davis 6152 EU 
weather station, located in the plantings of 
the apple tree at the Podillia RSH of IH of the 
NAAS of Ukraine. 

The climate of the research region is tempe-
rate continental. The average long-term amount 
of precipitation is 595.4 mm, of which about 
70% occur during vegetation season. The avera-
ge annual air temperature is 9.2 °Ñ. During the 
study period, the average annual precipitation 
was 591.8 mm; the lowest (395 mm)
was recorded in 2015, the highest (734 mm) –
in 2013. The sum of active temperatures 
(10 °Ñ and higher) ranged from 3091 °Ñ (2014) 
to 3317 °Ñ (2015). Winter period 2011–2012 
was the coldest for the entire period of the 
study, the absolute minimum was -30.2 °C (II 
decade of February 2012). 

Results and discussion
Phenological observations showed that the 

plants of the spontaneous ‘Jonagold’ clones be-
gan to grow on 5.04 ± 5 days. One day later than 
the ‘Jonagold’ variety, the timing of this phase 
was noted for clones DP-4, DP-5, DP-6, DP-10, 
DP-12, DP-13, DP-14, DP-19 and DP-20.

 ‘Jonagold’ clones differed among them-
selves in terms of the beginning of flowering. 
‘Idared’ trees (27.04 ± 3) (c.) and GP 12 (28.04 
± 3) began to bloom first, DP-19 and DP-20 
were the last (3 ± 2 days later than the origi-
nal variety). Flowering of the trees of the re-
maining clones and the control variety ‘Jona-
gold’ took place on average time frame (30.04 
± 2). Analysis of the data on the timing of the 
beginning of flowering revealed that 90% of 
the ‘Jonagold’ clones entered this phase at the 
end of the third decade of April with the sum 
of active temperatures 267 ± 14 °C.

All spontaneous clones had a long and very 
long flowering period. The first group inclu-

ded DP-1, DP-6, DP-7, DP-13, DP-17, DP-19 
and DP-20. The plants of the remaining clones 
and in control varieties ‘Idared’ and ‘Jona-
gold’ the longest flowering period (12 ± 2 
days) was recorded. Over the entire period of 
research, plants of domestic clones bloomed 
with an average intensity of 4.2–6.0 points. 
Moreover, DP-2 and DP-13 clones were charac-
terized by the most generous flowering (6.0 
points). The trees of the original ‘Jonagold’ 
variety bloomed by 6.9 points, and the control 
variety ‘Idared’ – by 6.6 points. Fruit setting 
on clone trees was 14–26% and was slightly 
different from ‘Jonagold’ and ‘Idared’.

The growth of shoots during the entire pe-
riod of the evaluation of the clones passed in 
a single wave; its end was observed during the 
first ten days of August (6.08 ± 6–10.08 ± 6). 
Two waves of growth were noted only in 2014, 
the end of the second one was in the first deca-
de of October. In all studied clones, the period 
from the beginning of formation to the har-
vesting ripeness of the fruits was 126 ± 1 days 
with the sum of active temperatures 2729 ± 
116 °Ñ. Using Iodine Test for Starch, it was 
found that the harvesting ripeness of fruits of 
spontaneous clones occurred in the second and 
third decades of September with the difference 
between clones of 7 days (Fig. 1).

Apples of DP-4, DP-12 and DP-14 clones 
reached harvesting maturity first (10.09 ± 5), 
and DP-20 (22.09 ± 5) – the last; in the ‘Jona-
gold’ variety, this phase came on 13.09 ± 4. 
Thus, the harvesting maturity of fruits of the 
first group clones occurred at a lower sum of 
active temperatures than in ‘Jonagold’. DP-20 
apples completed the growth and accumulation 
of nutrients later than all the studied clones. 

In the conditions of the Western Forest-
Steppe of Ukraine, the vegetation period of 
plants of all the studied clones and the control 
variety ‘Jonagold’ was 216 ± 4–219 ± 6 days; 
the longest (222 ± 7 days) it was in the trees 
of control variety ‘Idared’.

Under the same conditions of plant forma-
tion, pruning and growth restriction, the 
height difference of ‘Jonagold’ clone trees was 
significant. For the fourth year of growth in 
the garden, clones DP-5, DP-9, DP-13, DP-14
and DP-19 stood out for the lowest height of 
trees, DP-7, DP-8, DP-12 were the highest. At 
eight years of age, spontaneous clones DP-4, 
DP-5, DP-9, DP-10, DP-13, DP-14, DP-17 and 
the control variety ‘Idared’ (Table 1) were the 
smallest trees in height. In other clones, as in 
the control variety ‘Jonagold’, the height of 
the trees exceeded 4 m. Clones DP-1, DP-9, 
DP-13, DP-14, DP-16, DP-19 and the control 
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Fig. 1. The difference in the onset of harvesting maturity of the fruits of the ‘Jonagold’ clones and control varieties, 
determined using Iodine Test for Starch (04–23.09.2015)
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variety ‘Jonagold’ were characterized by in-
tense growth of trees in height in the first 
four to eight years after the laying of the 
garden. According to the classification of 
trees according to size, clones DP-4, DP-5, 
DP-9, DP-10, DP-13, DP-14 and DP-17 be-
longed to the middle-grown. The rest of the 
studied clones and the original variety were 
strongly grown.

The smallest width of the crown at the age 
of four had the trees of clones DP-2, DP-5 and 
DP-20, and the largest – DP-1, DP-8, DP-12 

(Table 1). During this period, the plants of all 
clones took control of the space allocated to 
them in a row according to the planting scheme. 
The diameter of the crown of eight-year-old 
spontaneous clone trees was 2.0–2.5 m (close 
to the level of control varieties) and 0.5–1.0 m 
greater than the distance allocated for trees. 
The maximum width of the crown during this 
period was characterized by plants of clones 
DP-3, DP-6, DP-12, DP-15, DP-17, and the 
most compact was in DP-10, DP-13 (at the 
level of the control variety ‘Idared’).

Table 1
Parameters of four and eight-year-old trees of the ‘Jonagold’ clones under study 

(2007 planting, MM.10 rootstock, planting pattern 4.5 × 1.5 m) 
the Podillia RSH of IH of the NAAS of Ukraine

Veriety, clone
Height of trees, m  Crown diameter, m Cross-sectional area 

of the stem, cm2

4 y.o. 8 y.o.
along row across row

2011 2015
2011 2015 2011 2015

‘Idared’(c.) 3.38 3.86 1.8 2.0 1.6 1.9 15.3 34.4
‘Jonagold’ (c. c.) 3.74 4.70 2.0 2.3 1.8 2.4 23.5 42.5
DP-2 3.82 4.40 1.6 2.4 1.5 2.3 15.6 55.0
DP-4 3.70 3.80 1.9 2.2 1.6 2.1 16.7 40.7
DP-5 2.78 3.34 1.7 2.4 1.5 2.3 16.0 27.9
DP-6 3.68 4.08 1.9 2.6 1.8 2.4 21.8 50.0
DP-7 4.52 4.04 1.8 2.2 1.7 2.5 19.7 57.6
DP-8 4.14 4.16 2.1 2.3 1.8 2.7 21.9 56.1
DP-9 3.08 3.88 1.9 2.2 1.9 1.9 20.3 35.9
DP-10 3.92 3.91 1.8 2.1 1.7 2.3 19.0 58.7
DP-12 4.14 4.46 2.1 2.6 1.8 2.5 20.2 60.5
DP-13 2.98 3.96 1.9 1.9 1.6 2.4 18.2 23.1
DP-14 2.90 3.64 1.9 2.3 1.7 2.1 16.8 24.5
DP-15 4.00 4.16 1.9 2.5 1.8 2.1 23.5 58.7
DP-17 3.84 3.68 1.9 2.5 1.9 2.5 20.9 47.6
DP-18 3.38 4.02 1.9 2.3 1.7 2.1 24.1 42.6
DP-19 3.02 4.12 1.9 2.4 1.9 2.1 19.7 50.2
DP-20 3.88 4.14 1.7 2.3 1.6 2.5 24.1 64.1

LSD
0.05

0.500 0.390 0.38 0.30 0.29 0.28 F
f
 < F

05
3.76

The growth rate of fruit trees is objectively 
characterized by the stem cross-sectional area 
(SCSA) [19, 20]. At the age of four, this indi-
cator showed no significant difference be-
tween the plants of the original variety and 
the studied clones (Table 1). The eight-year-
old trees of clones DP-5, DP-9, DP-13, DP-14 
and the control variety ‘Idared’ had the smal-
lest cross-sectional area of   the stem; it was 
significantly higher in DP-1, DP-2, DP-3, DP-6, 
DP-7, DP-8, DP-10, DP-11, DP-12, DP-15, 
DP-16, DP-17, DP-19, DP-20. Intensive in-
crease in the cross-sectional area of   the stem 
over a period of four to eight years was charac-
teristic for clones DP-3, DP-6, DP-16, DP-18, 
DP-19, DP-20, and the least intensive it was 
in DP-5, DP-9, DP-13 DP-14, DP-18 and the 
control varieties ‘Idared’ and ‘Jonagold’ (Tab-
le 1). So, according to a set of growth indica-

tors, clones DP-4, DP-5, DP-9, DP-10, DP-13, 
DP-14 and DP-17 belong to the group of mid-
dle-grown. The remaining clones and control 
varieties were characterized by strong tree 
growth.

On the trees of the studied clones spurs 
(59–72%) dominated among the fruit forma-
tions, spears accounted for 11–22%, fruit 
twigs – 15–23%. According to the classifica-
tion of varieties by type of fruiting [21], all 
the studied clones belong to the third group; 
their trees were characterized by a mixed type 
of fruiting, as well as the control varieties.

Trees of the most clones, as well as the origi-
nal variety, were characterized by average 
awakening of the buds. Only in DP-13 trees it 
was high. High shoot-forming ability is inhe-
rent in the trees of all clones, except for DP-12, 
DP-19 (medium) and DP-17 (weak). Plants of 
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all studied clones had a rounded crown. Its den-
sity depended on the clone; trees of DP-1, DP-5,
DP-7, DP-8, DP-9, DP-16, DP-17, DP-18 and 
DP-19 formed a thick crown, and the remain-
ing clones had moderately thickened one.

Our studies have shown that the crowns of 
four-year-old trees take full control of the space 
determined by the planting scheme. Branches 
of eight-year trees of DP-1, DP-2, DP-3, DP-5,  
DP-6, DP-12, DP-15, DP-16, DP-17 and
DP-19 clones reached 2.4–2.6 m, that is, they 
went beyond the allocated distance in a row of 
0.9–1.1 m and intertwined with each other. 
To keep their crowns within the 4.5 × 1.5 m 
scheme (on the MM.106 rootstock), a strong 
pruning should be carried out annually. Since 
cultivation of such a garden requires at least 
15 years, it will become increasingly difficult 
to keep the trees in the allocated space every 

Table 2 
The yield of ‘Jonagold’ clones (2007, planting, 4.5 × 1.5 m, MM.106 rootstock), 

Podillia RSH of IH of the NAAS of Ukraine, 2011–2017

Variety, clone
Yield (t/ha) by years

2011 2012 2013 2014 2015 2016 2017 average during 2012–2017
‘Idared’ (c.) 11.9 22.1 22.8 10.7 19.9 23.0 21.3 20.0
‘Jonagold’ (c. c.) 10.6 17.2 25.8 9.3 20.6 11.4 28.6 18.8
DP-1 10.4 26.4 16.2 10.5 32.3 11.6 26.5 20.6
DP-2 8.0 13.0 14.1 4.9 23.5 8.0 27.5 15.2
DP-3 10.1 20.1 19.5 7.2 28.2 7.0 26.4 18.1
DP-4 10.2 20.9 14.4 12.1 24.9 14.9 25.1 18.7
DP-5 12.1 15.6 14.2 8.1 21.9 10.6 28.1 16.4
DP-6 11.0 21.6 21.8 7.6 23.4 9.0 24.6 18.0
DP-7 11.3 20.5 18.6 7.8 22.8 13.8 31.2 19.1
DP-8 16.9 18.0 10.7 6.2 25.4 8.7 30.8 16.6
DP-13 9.7 16.8 16.1 9.8 24.1 12.7 25.0 17.4
DP-15 10.3 21.6 20.2 5.6 29.5 11.4 25.4 19.0
DP-17 9.1 21.5 20.0 11.1 27.4 8.9 28.0 19.5
DP-19 8.5 23.1 19.9 8.4 29.7 22.7 29.7 22.2
DP-20 8.3 12.1 8.1 2.2 16.8 21.2 12.9 12.2

LSD
0.05

F
f 
< F

05
F

f 
< F

05
9.37 8.29 9.24 7.04 9.69 –

year. Therefore, the layout of ‘Jonagold’ clone 
trees needs to be adjusted. In our opini on, it 
is advisable to consider 4.5 × 2.0 m 
(1111 trees/ha) as the appropriate arrange-
ment of trees of all clones on MM.106 root-
stock instead of the initial 4.5 × 1.5 m.

The average yield of five to ten-year-old 
plantations of domestic clones on MM.106 
rootstock was 12.2–22.2 t/ha (Table 2). The 
highest yield was reached by all spontaneous 
clones at the age of eight (21.7–32.3 t/ha) and 
ten (23.6–31.2 t/ha) years, except DP-20. In 
the eighth year of growth in the garden only 
trees of DP-1 clone had a significantly higher 
yield than ‘Jonagold’. In the ten-year garden, 
the yield of clones was at the level of the origi-
nal ‘Jonagold’ variety. The total yield (133.9–
142.0 t/ha) of clones DP-1, DP-18 and DP-19 
was higher than that of ‘Jonagold’ (2011–2017).

It was revealed that all clones formed fruits 
larger than the average size, except for DP-20 
(large). In clones DP-2, DP-4, DP-5, DP-7, 
DP-9, DP-10, DP-11, DP-13, DP-14, apples did 
not differ significantly in weight from the origi-
nal variety. In the remaining clones – DP-1, 
DP-3, DP-6, DP-8, DP-12, DP-15, DP-16,
DP-17, DP-18, DP-19 and DP-20 they were 
large. Most spontaneous clones did not differ 
from each other in the transverse diameter of 
the fruit; the difference was within the ex-
perimental error. The exception was clones 
DP-1, DP-8, DP-15, DP-17 and DP-20; their 
apples were larger in diameter than those of 
the original cultivar.

Over the entire period of research, the trees 
of DP-1, DP-3, DP-17, DP-18 and DP-19 

clones formed the largest number of apples of 
the highest and first grade (41–55%), which 
significantly exceeds the control options. Most 
of the fruits of the second grade were found   
on plants of DP-2, DP-12, DP-15, DP-16
clones. The smallest number (18–19%) of non-
standard fruits was noted on the trees of DP-17 
and DP-15 clones, the largest (37–39%) in 
DP-2, DP-7 and ‘Idared’ variety. Apples of all 
the studied clones were beautiful, medium and 
above average sizes, medium uniformity, regu-
lar shape with a smooth surface, covered with 
medium and small green subskin specks and 
brown spots [3]. However, the fruits were 
most attractive in DP-3, DP-8, DP-17, DP-18 
and DP-20 clones due to the bright integu-
ment color (Figs. 2 and 3). The latter differed 
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in the intensity and nature of the coat color. 
In apples of DP-3 and DP-8 clones were dark 
red, blurred blush covered 3/5 of the surface, 
DP-18 almost the entire surface. The fruits of 
clone DP-17 were covered dark red, blurry 
dotted with a dash blush over the entire sur-
face. DP-20 clone did not belong to any of the 
given groups, since its apples had only the 
main light green color; peel coloration was 

absent. For most clones, the nature of the peel 
coloration turned out to be a constant sign, 
and its intensity depended on the sum of ac-
tive temperatures of 10 °Ñ and higher, which 
developed over the period of harvesting ripe-
ness of the fruits, as well as on the presence 
of significant (13.4–22.0 °Ñ) night differen-
ces and daily air temperatures in the last 2–3 
weeks before harvesting.

Fig. 2. Appearance of the fruits of clones DP-3, DP-20 and DP-9 (from left to right, 2015)
 

Fig. 3. Intensive apple skin color in clones DP-17 and DP-18 (from left to right, 2015)

Fruits of Ukrainian clones differed in 
pulp density: in DP-20 and DP-2, the pulp 
is dense both in the state of harvesting ma-
turity (9.5 and 8.9 kg/cm2) and in the period 
of commercial maturity (5.4 and 4.6 kg/cm2). 
For ‘Jonagold’ fruits, this indicator was 8.1 and 
4.1 kg/cm2, respectively. The lowest density of 
pulp was found for DP-6 (7.6 kg/cm2 –
harvesting maturity) and DP-15 
and DP-8 (3.8 kg/cm2 – commercial ma-
turity).

In conditions of artificial cold (air tempera-
ture 2...3 °C, relative air humidity 85–90%) 
clones DP-10, DP-18, DP-4, DP-6, DP-11, DP-14
and DP-15 which crop was formed in the years 
with sufficient precipitation and high air tem-
peratures during the summer were distin-
guished by high keeping quality of fruit (187 
± 20–198 ± 10 days).

Determining the timing of the onset and du-
ration of consumer ripeness and the keeping 
quality of fruits allowed dividing the studied 
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clones into three groups according to the matu-
ration period. DP-12, DP-13 were classified as 
the early winter group, DP-1, DP-2, DP-3, DP-5, 

DP-7, DP-8, DP-16, DP-17, DP-19, DP-20 – as 
winter, and DP-4, DP-6, DP-9, DP-10, DP-11,
DP-14, DP-15, DP-8 – as late winter group.

Table 3 
The economic efficiency of ‘Jonagold’ clones cultivation (2007 planting, 4.5 × 1.5 m, MM.106 rootstock), 

Podillia RSH of IH of the NAAS of Ukraine

Indicators
Variety, clone

Idared 
(c.)

Jonagold 
(c. c.) DP-1 DP-14 DP-15 DP-17 DP-18 DP-19

Yield, t/ha (average for 2014–2017) 18.7 17.5 20.2 17.0 18.0 18.8 18.4 19.3
Output of fruits of the highest,
I and II grades, t/ha 12.7 12.6 15.8 12.2 14.9 16.2 13.4 16.0
Production costs per 1 ha of the garden, 
thousand UAH 51.34 53.10 53.94 52.94 53.26 53.51 53.38 53.66
Sales price of 1 ton of fruit, thousand UAH 7.80 8.44 8.97 8.34 8.96 9.72 8.96 9.31
Revenue from the sale of fruits, thousand UAH/ha 145.90 147.70 181.09 141.70 161.21 182.79 164.79 179.64
Profit from 1 ha, thousand UAH 94.56 94.60 127.15 88.76 107.95 129.28 111.41 125.98
Cost of 1 ton of fruit, thousand UAH 2.68 2.88 2.45 2.98 2.79 2.66 2.72 2.58
Profitability level, % 184 178 235 168 203 242 209 235
Payback period of capital investments, year 3.2 3.2 2.9 2.2 3.0 2.9 3.0 2.9

The highest economic efficiency of apple 
production was achieved when growing trees 
of DP-17 clone (Table 3). One hectare of 7 to 
10-year plantations, with an annual average 
yield of 18.8 t/ha, provided a profit of 129.28 
thousand UAH, the level of profitability of 
apples production was 242% (Table 3). Plan-
tations of spontaneous clones DP-4, DP-19, 
DP-1 also had a high level of profitability of 
apple production. In general, the cultivation 
of 60% of spontaneous clones provided 8–64% 
higher profitability of fruit production than 
the original variety. The shortest payback pe-
riod of capital investments for planting is 
characteristic of the DP-14 clone due to its 
high early maturity.

Conclusions 
Our studies have shown that the biological 

properties of plants of the Ukrainian ‘Jona-
gold’ clones correspond to the climatic condi-
tions of the Western Forest-Steppe of Ukraine. 
According to the growth power of trees, clones 
DP-4, DP-5, DP-9, DP-10, DP-13, DP-14 and 
DP-17 belonged to the medium-sized group, for 
which a mixed type of fruiting is characteristic.

Clones DP-1, DP-3, DP-17, DP-18 and DP-19 
were distinguished by a high yield of fruits of 
the highest and first grade. Clones DP-3, DP-8, 
DP-13, DP-14, DP-16, DP-17, DP-18 and DP-20 
were recognized as the best according to the main 
indicators of fruit quality; the highest economic 
efficiency of apple production in the Wes tern 
Forest-Steppe was provided by clones DP-14,
DP-17, DP-18 and DP-19, which we recom-
mend for introduction in this zone into planta-
tions for the production of universal fruits.

References
1. Sedov, E. N. (2011). Selektciya i novye sorta yabloni [Selection 

and new varietyes of apple trees]. Orel: VNIISPK. [in Russian].
2. Kondratenko, T. Ye. (2010). Sorty yabluni dlia promyslovykh i ama-

torskykh sadiv Ukrainy [Apple varieties for industrial and ama-
teur gardens of Ukraine]. Kyiv: Manuskrypt-ASV. [in Ukrainian]. 

3. Powell, A., Himelrick, D., & Ebel, R. C. (2000). Apple varieties in 
Alabama. Alabama Coop. Ext. System., 7, 1–8. URL: https://ssl.
acesag.auburn.edu/pubs/docs/A/ANR-1138/ANR-1138-ar-
chive.pdf 

4. Tarnavska, K. P. (2015). Economic and Biological peculirities of 
the apple (Malus domestica Borkh.) cultivar Jonagold inlend 
clones. Sadivnytstvo [Horticulture], 69, 14–21. [in Ukrainian]

5. Kruczynska, D. (2008). Nowe odmiany jabloni. Warszawa: Hort-
press Sp.z.o.o. [in Poland]

6. Shestopal, O. M. (Ed.). (2006). Metodyka ekonomichnoi ta ener-
hetychnoi otsinky typiv nasadzhen, sortiv, investytsii v osnovnyi 
kapital, innovatsii ta rezultativ tekhnolohichnykh doslidzhen u 
sadivnytstvi [Method of economic and energy estimation types 
of plantings, varieties, investments in fixed capital, innova-
tions and results of technological research in gardening]. Kyiv: 
Institute of Agricultural Economics. [in Ukrainian]

7. Trohimchuk, A. I. (2013). The keeping quality of fruits of intro-
duced varieties of apple trees grown in the conditions of the 
Forest-Steppe of Ukraine. In Sovremennye sorta i tehnologii dlya 
intensivnykh sadov: materialy Mezhdunarodnoy nauchno-prak-
ticheskoy konferentsiii [Modern varieties and technologies for 
intensive gardens: materials of the Int. scientific-practical 
conf.] (pp. 249–251). June 15–18, 2013, Orel, Russia. [in Russian]

8. Ripamelnyk, V. P. (2002). Ahrobiolohichna otsinka perspekty-
vnoho sortymentu yabluni dlia Podillia Ukrainy [Economic and 
biological substantiation of perspective assortment of apple 
trees for Podollia region] (Cand. Agric. Sci. Diss.). Horticul-
tural Institute NAAS, Vinnytsia, Ukraine. [in Ukrainian]

9. Mukhanin, I. V., & Kuznetsova, T. A. (2019). Principles of for-
ming an assortment of apple trees for trellis-dwarf gardens. 
Ret rieved from http://asprus.ru/blog/principy-formirovani-
ya-sortimenta-yabloni-dlya-shpalerno-karlikovyx-sadov/ [in 
Rus sian]

10. Kviklys, D., Kvikliene, N., & Uselis, N. (2013.) Suitability of 
‘Jonagold’ apple clones for commercial growing in Lithuania. 
Proc. Latvian Acad. Sci., Section B., 67, 215–218. doi: 10.2478/
prolas-2013-0037 



227ISSN 2518-1017  Plant Varieties Studying and protection, 2019, Vol. 15, No 3

Variety studying and variety science

11. Bogdanovich, T. V. (2017). Evaluation of the manufacturability 
of apple varieties for cultivation in orchards of intensive type. 
Plodovod. vinograd. Ûga Ross. [Fruit Growing and Viticulture of 
the South of Russia], 46, 1–8. [in Russian]

12. Honcharuk, Yu. D. (2014). The role of clonal selection of apple 
in the intensification of gardening. In Problemy i perspektivy 
razvitiya sovremennoy agrarnoy nauki: materialy Mezhdunarod-
noy nauchno-prakticheskoy internet-konferentsii [Problems 
and prospects of development of modern agricultural science: 
materials of the Int. scientific and practical Internet Conf.]             
(pp. 36–37). June 1, 2014, Mykolaiv, Ukraine [in Ukrainian]

13. Volkodav, V. V. (Ed.). (2005). Metodyka derzhavnoho sortovy-
probuvannia silskohospodarskykh kultur na prydatnist do poshy-
rennia v Ukraini (plodovi, yahidni, horikhoplidni, subtropichni, 
vynohrad ta shovkovytsia) [Methods of conducting expert 
examination of fruit and berry varieties, nuts and berries and 
grapes (fruit, berries, walnut, subtropical, grapes and mulber-
ry)]. (Vol. 2, Part 2). Kyiv: Alefa. [in Ukrainian]

14. Sedova, E. N., & Ogoltsova, T. P. (Eds.). (1999). Programma i me-
todika sortoizucheniya plodovikh, yagodnykh i orekhoplodnykh 
kul’tur [Program and method of sorting fruit, berry and nut tree 
crops]. Orel: VNYYSPK. [in Russian]

15. Yabluka. Nastanovy shchodo postachannia i kontroliuvannia ya-
kosti: DSTU EIeK 00H FFV – 50:2007 [Apples. Supply and qua-
lity control guidelines: State Standart EEK 00H FFV - 50: 2007]. 
(2007). Kyiv: Derzhspozhyvstandart Ukrainy. [in Ukrainian]

16. Yabluka svizhi serednikh i piznikh terminiv dostyhannia. Tekh-
nichni umovy: HSTU 01.-37 – 160:2004 [Apples are a fresh 
medium to late maturity. Specifications. Industry standard 
of Ukraine 01.-37 – 160:2004]. (2005). Kyiv: Derzhspozhyv-
standart Ukrainy. [in Ukrainian]

17. Dospekhov, B. A. (1985). Metodika polevogo opyta (s osnovami 
statisticheskoy obrabotki rezul’tatov issledovaniy) [Methods of field 
experiment (with the basics of statistical processing of research 
results)]. (5nd ed., rev.). Moscow: Agropromizdat. [in Russian]

18. Kondratenko, P. V., & Bublyk, M. O. (1996). Metodyka proveden-
nia doslidzhen z plodovymy kulturamy [Method of conducting 
researches with fruit crops]. Kyiv: Ahrarna nauka. [in Ukrainian]

19. Kondratenko, P. V. (2001). Adaptatsiia yabluni v Ukraini [Adap-
tation of apple in Ukraine]. Kyiv: Svit. [in Ukrainian]

20. Omelchenko, I. K. (2005). Kultura yabluni v Ukraini [Apple 
Culture in Ukraine]. (2rd ed., rev.). Kyiv: Urozhai. [in Ukrainian]

21. Kruczynska, D. (2002). Nowe odmiany jabloni. Warszawa: 
Hortpress Sp.z.o.o. [in Poland]

Âèêîðèñòàíà ë³òåðàòóðà
1. Ñåäîâ Å. Í. Ñåëåêöèÿ è íîâûå ñîðòà ÿáëîíè. Îðåë : ÂÍÈÈÑÏÊ, 

2011. 624 ñ.
2. Êîíäðàòåíêî Ò. ª. Ñîðòè ÿáëóí³ äëÿ ïðîìèñëîâèõ ³ àìàòîð-

ñüêèõ ñàä³â Óêðà¿íè. Êè¿â : Ìàíóñêðèïò – ÀÑÂ, 2010. 400 ñ. 
3. Powell A., Himelrick D., Ebel R. C. Apple varieties in Alabama. 

Alabama Coop. Ext. System. 2000. Vol. 7. P. 1–8. URL: https://
ssl.acesag.auburn.edu/pubs/docs/A/ANR-1138/ANR-1138-
archive.pdf 

4. Òàðíàâñüêà Ê. Ï. Ãîñïîäàðñüêî-á³îëîã³÷í³ îñîáëèâîñò³ êëî-
í³â ñîðòó ÿáëóí³ (Malus domestica Borkh.) Äæîíàãîëä â³ò÷èç-
íÿíî¿ ñåëåêö³¿. Ñàä³âíèöòâî. 2015. Âèï. 69. Ñ. 14–21.

5. Kruczynska D. Nowe odmiany jabloni. Warszawa : Hortpress 
Sp.z.o.o., 2008. 214 s.

6. Ìåòîäèêà åêîíîì³÷íî¿ òà åíåðãåòè÷íî¿ îö³íêè òèï³â íàñàä-
æåíü, ñîðò³â, ³íâåñòèö³é â îñíîâíèé êàï³òàë, ³ííîâàö³é òà 
ðåçóëüòàò³â òåõíîëîã³÷íèõ äîñë³äæåíü ó ñàä³âíèöòâ³ / çà ðåä. 
Î. Ì. Øåñòîïàëÿ. 2-ãå âèä. Êè¿â : ²íñòèòóò àãðàðíî¿ åêîíîì³-
êè, 2006. 141 c. 

7. Òðîõèì÷óê À. È. Ëåæêîñïîñîáíîñòü ïëîäîâ èíòðîäóöèðîâàí-
íûõ ñîðòîâ ÿáëîíè, âûðàùåííûõ â óñëîâèÿõ Ëåñîñòåïè Óêðà-
èíû. Ñîâðåìåííûå ñîðòà è òåõíîëîãèè äëÿ èíòåíñèâíûõ ñà-
äîâ : ìàòåð. Ìåæäóíàð. íàó÷.-ïðàêò. êîíô. (ã. Îðåë, 15–18 
èþëÿ 2013 ã.). Îðåë, 2013. Ñ. 249–251.

8. Ð³ïàìåëüíèê Â. Ï. Àãðîá³îëîã³÷íà îö³íêà ïåðñïåêòèâíîãî 
ñîðòèìåíòó ÿáëóí³ äëÿ Ïîä³ëëÿ Óêðà¿íè : äèñ. ... êàíä. ñ.-ã. 
íàóê : ñïåö. 06.01.07 «Ïëîä³âíèöòâî» / Óìàí. äåðæ. àãðàð. 
àêàä. Óìàíü, 2002. 210 ñ.

9. Ìóõàíèí È. Â., Êóçíåöîâà Ò. À. Ïðèíöèïû ôîðìèðîâàíèÿ ñîð-
òèìåíòà ÿáëîíè äëÿ øïàëåðíî-êàðëèêîâûõ ñàäîâ. 2019. URL: 
http://asprus.ru/blog/principy-formirovaniya-sortimenta-
yabloni-dlya-shpalerno-karlikovyx-sadov/

10. Kviklys D., Kvikliene N., Uselis N. Suitability of ‘Jonagold’ apple 
clones for commercial growing in Lithuania. Proc. Latvian Acad. 
Sci., Section B. 2013. Vol. 67, Iss. 2. P. 215–218. doi: 10.2478/
prolas-2013-0037

11. Áîãäàíîâè÷ Ò. Â. Îöåíêà òåõíîëîãè÷íîñòè ñîðòîâ ÿáëîíè äëÿ 
âîçäåëûâàíèÿ â ñàäàõ èíòåíñèâíîãî òèïà. Ïëîäîâîäñòâî è 
âèíîãðàäàðñòâî Þãà Ðîññèè. 2017. ¹ 46. Ñ. 1–8. 

12. Ãîí÷àðóê Þ. Ä. Ðîëü êëîíîâî¿ ñåëåêö³¿ ÿáëóí³ â ³íòåíñèô³-
êàö³¿ ñàä³âíèöòâà. Ïðîáëåìû è ïåðñïåêòèâû ðàçâèòèÿ ñîâ-
ðåìåííîé àãðàðíîé íàóêè : ìàòåð. Ìåæäóíàð. íàó÷.-ïðàêò. 
èíòåðíåò-êîíô. (ã. Íèêîëàåâ, 1 èþëÿ 2014 ã.). Íèêîëàåâ, 
2014. Ñ. 36–37. 

13. Ìåòîäèêà äåðæàâíîãî ñîðòîâèïðîáóâàííÿ ñ³ëüñüêîãîñïîäàð-
ñüêèõ êóëüòóð íà ïðèäàòí³ñòü äî ïîøèðåííÿ â Óêðà¿í³ (ïëî-
äîâ³, ÿã³äí³, ãîð³õîïë³äí³, ñóáòðîï³÷í³, âèíîãðàä òà øîâêîâè-
öÿ) / çà ðåä. Â. Â. Âîëêîäàâà. Êè¿â : Àëåôà, 2005. Âèï. 2, ×. 2. 
Ñ. 161–232.

14. Ïðîãðàììà è ìåòîäèêà ñîðòîèçó÷åíèÿ ïëîäîâèõ, ÿãîäíûõ è 
îðåõîïëîäíûõ êóëüòóð / ïîä ðåä. Å. Í. Ñåäîâà, Ò. Ï. Îãîëüöî-
âîé. Îðåë : ÂÍÈÈÑÏÊ, 1999. 608 ñ.

15.  ßáëóêà. Íàñòàíîâè ùîäî ïîñòà÷àííÿ ³ êîíòðîëþâàííÿ ÿêîñò³ :
ÄÑÒÓ ÅªÊ 00H FFV – 50:2007. [×èííèé â³ä 2007-12-24]. Êè¿â : 
Äåðæñïîæèâñòàíäàðò Óêðà¿íè, 2007. 30 ñ. (Íàö³îíàëüíèé 
ñòàíäàðò Óêðà¿íè)

16. ßáëóêà ñâ³æ³ ñåðåäí³õ ³ ï³çí³õ òåðì³í³â äîñòèãàííÿ. Òåõí³÷-
í³ óìîâè : ÃÑÒÓ 01.-37 – 160:2004 [×èííèé â³ä 2005-01-01]. 
Âèä. îô³ö. Êè¿â : Ãàëóçåâèé ñòàíäàðò Óêðà¿íè, 2005. 11 ñ.

17. Äîñïåõîâ Á. À. Ìåòîäèêà ïîëåâîãî îïûòà (ñ îñíîâàìè ñòà-
òèñòè÷åñêîé îáðàáîòêè ðåçóëüòàòîâ èññëåäîâàíèé). 5-å èçä., 
äîï. è ïåðåðàá. Ìîñêâà : Àãðîïðîìèçäàò, 1985. 351 ñ.

18. Êîíäðàòåíêî Ï. Â., Áóáëèê Ì. Î. Ìåòîäèêà ïðîâåäåííÿ äîñë³-
äæåíü ç ïëîäîâèìè êóëüòóðàìè. Êè¿â : Àãðàðíà íàóêà, 1996. 96 ñ.

19. Êîíäðàòåíêî Ï. Â. Àäàïòàö³ÿ ÿáëóí³ â Óêðà¿í³. Êè¿â : Ñâ³ò, 
2001. 191 ñ.

20. Îìåëü÷åíêî ². Ê. Êóëüòóðà ÿáëóí³ â Óêðà¿í³. 2-ãå âèä. Êè¿â : 
Óðîæàé, 2005. 304 ñ.

21. Kruczynska D. Nowe odmiany jabloni. Warszawa : Hortpress 
Sp.z.o.o., 2002. 198 s.



228 ISSN 2518-1017  Plant Varieties Studying and protection, 2019, Т. 15, №3

Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

ÓÄÊ 634.11:631.526.32
Êîíäðàòåíêî Ò. ª.1, Òàðíàâñüêà Ê. Ï.2 Îñîáëèâîñò³ ðîñòó, ïëîäîíîøåííÿ òà åôåêòèâí³ñòü âèðîùóâàííÿ 

óêðà¿íñüêèõ êëîí³â ÿáëóí³ (Malus domestica Borkh.) ñîðòó ‘Jonagold’. Plant Varieties Studying and Protection. 
2019. Ò. 15, ¹ 3. Ñ. 219–229. https://doi.org/10.21498/2518-1017.15.3.2019.181080

1Íàö³îíàëüíèé óí³âåðñèòåò á³îðåñóðñ³â ³ ïðèðîäîêîðèñòóâàííÿ Óêðà¿íè, âóë. Ãåðî¿â Îáîðîíè, 15, ì. Êè¿â, 03041, Óêðà¿íà, 
e-mail: hortdep@gmail.com

2Ïîä³ëüñüêà äîñë³äíà ñòàíö³ÿ ñàä³âíèöòâà ²íñòèòóòó ñàä³âíèöòâà ÍÀÀÍ Óêðà¿íè, âóë. Íàóêîâà, 1, ñ. Ìåäâåæå Âóøêî, 
Â³ííèöüêèé ð-í, Â³ííèöüêà îáë., 23226, Óêðà¿íà, e-mail: ktarn1235@ukr.net

Ìåòà. Íà îñíîâ³ âñåá³÷íîãî äîñë³äæåííÿ îñîáëèâî-
ñòåé ðîñòó, ðîçâèòêó, ïëîäîíîøåííÿ òà ÿêîñò³ ïëîä³â 
ðîñëèí ñïîíòàííèõ ìóòàíò³â ÿáëóí³ (Malus domestica 
Borkh.) ñîðòó ‘Jonagold’ âèä³ëèòè òàê³, ùî â³äð³çíÿþòüñÿ 
â³ä âèõ³äíîãî ñîðòó çà ñèëîþ ðîñòó äåðåâ òà ïåðåâàæàþòü 
çà âðîæàéí³ñòþ, òîâàðíèìè ÿêîñòÿìè, ëåæê³ñòþ ïëîä³â 
òà åêîíîì³÷íîþ åôåêòèâí³ñòþ âèðîáíèöòâà îñòàíí³õ.                   
Ìåòîäè. Ïîëüîâèé, ëàáîðàòîðíèé, ïîð³âíÿííÿ, óçàãàëü-
íåííÿ òà ìàòåìàòè÷íî¿ ñòàòèñòèêè. Ðåçóëüòàòè. Ïîäàíî 
ðåçóëüòàòè âèâ÷åííÿ îñîáëèâîñòåé ðîñòó òà ïëîäîíîøåííÿ 
20 óêðà¿íñüêèõ ñïîíòàííèõ êëîí³â ñîðòó ‘Jonagold’ â óìî-
âàõ Çàõ³äíîãî Ë³ñîñòåïó Óêðà¿íè. Âñòàíîâëåíî, ùî ðîñëèíè 
äîñë³äæóâàíèõ êëîí³â çà ñòðîêàìè ïî÷àòêó ³ òðèâàë³ñòþ 
îñíîâíèõ ôåíîëîã³÷íèõ ôàç ³ âåãåòàö³éíîãî ïåð³îäó íå 
â³äð³çíÿëèñü â³ä á³ëüøîñò³ ïîøèðåíèõ ³ äîáðå àäàïòîâà-
íèõ äî óìîâ Ïîä³ëëÿ ñîðò³â ÿáëóí³. Çí³ìàëüíà ñòèãë³ñòü 
ïëîä³â ó êëîí³â íàñòàâàëà ó äðóã³é-òðåò³é äåêàäàõ âåðåñíÿ, 
ç ð³çíèöåþ ó ñ³ì ä³á. Äåðåâà á³ëüøîñò³ êëîí³â (ÄÏ-4, ÄÏ-5, 
ÄÏ-9, ÄÏ-10, ÄÏ-13, ÄÏ-14 ³ ÄÏ-17) áóëè ñåðåäíüîðîñëèìè. 
Óðîæàéí³ñòü ï’ÿòè-âîñüìèð³÷íèõ íàñàäæåíü êëîí³â ñòàíî-
âèòü 12,1–32,3 ò/ãà, ùî çàáåçïå÷óº åêîíîì³÷íî åôåêòèâíå 
êóëüòèâóâàííÿ â óìîâàõ Ïîä³ëëÿ, ð³âåíü ðåíòàáåëüíîñò³ 
âèðîáíèöòâà ñòàíîâèòü 66–242%. Óñ³ ñïîíòàíí³ ìóòàíòè 
ôîðìóþòü ïëîäè á³ëüø³ çà ñåðåäí³é ðîçì³ð (êð³ì ÄÏ-20, 
âåëèê³), êðàñèâ³, îøàòí³, ÿê³, çàëåæíî â³ä êëîíó, ð³çíÿòüñÿ 

çà ³íòåíñèâí³ñòþ òà õàðàêòåðîì ïîêðèâíîãî çàáàðâëåí-
íÿ. Êëîíè ÄÏ-1, ÄÏ-3, ÄÏ-17, ÄÏ-18 ³ ÄÏ-19 â³äçíà÷àëèñü 
íàéá³ëüøèì âèõîäîì ÿáëóê âèùîãî òà ïåðøîãî ´àòóíêó ³ çà 
ö³ºþ âëàñòèâ³ñòþ çíà÷íî ïåðåâèùèëè êîíòðîëüíèé ñîðò. 
Âèïðîáîâóâàí³ êëîíè ïîä³ëåíî íà òðè ãðóïè çà ñòðîêàìè 
äîñòèãàííÿ ïëîä³â: ðàííüîçèìîâ³, çèìîâ³, ï³çíüîçèìîâ³. 
Âèñíîâêè. Áàãàòîð³÷íå îö³íþâàííÿ îá’ºêò³â äîñë³äæåííÿ 
äîçâîëèëî âñòàíîâèòè, ùî á³îëîã³÷í³ âëàñòèâîñò³ ðîñ-
ëèí óêðà¿íñüêèõ êëîí³â ñîðòó ‘Jonagold’ â³äïîâ³äàþòü 
êë³ìàòè÷íèì óìîâàì Çàõ³äíîãî Ë³ñîñòåïó Óêðà¿íè. Çà ñè-
ëîþ ðîñòó äåðåâ á³ëüø³ñòü ³ç íèõ íàëåæàòü äî ãðóïè ñåðåä-
íüîðîñëèõ (ÄÏ-4, ÄÏ-5, ÄÏ-9, ÄÏ-10, ÄÏ-13, ÄÏ-14 ³ ÄÏ-17) 
³ õàðàêòåðèçóþòüñÿ ì³øàíèì òèïîì ïëîäîíîøåííÿ. Êëîíè 
ÄÏ-1, ÄÏ-3, ÄÏ-17, ÄÏ-18 ³ ÄÏ-19 âèä³ëÿþòüñÿ âèñîêèì 
âèõîäîì ïëîä³â âèùîãî òà ïåðøîãî ´àòóíêó. Çà îñíîâíèìè 
ïîêàçíèêàìè ÿêîñò³ ïëîä³â êðàùèìè âèçíàíî êëîíè ÄÏ-3, 
ÄÏ-8, ÄÏ-13, ÄÏ-14, ÄÏ-16, ÄÏ-17, ÄÏ-18 ³ ÄÏ-20; íàéâèùó 
åêîíîì³÷íó åôåêòèâí³ñòü âèðîáíèöòâà ÿáëóê íà Ïîä³ëë³ çà-
áåçïå÷óþòü êëîíè ÄÏ-14, ÄÏ-17, ÄÏ-18 ³ ÄÏ-19. Îñòàíí³ ðå-
êîìåíäîâàíî äëÿ ðåºñòðàö³¿ ó Äåðæàâíîìó ðåºñòð³ ñîðò³â 
ðîñëèí, ÿê ïåðñïåêòèâí³ äëÿ âïðîâàäæåííÿ ó íàñàäæåííÿ 
ç âèðîáíèöòâà ïëîä³â óí³âåðñàëüíîãî ïðèçíà÷åííÿ ó çîí³ 
Çàõ³äíîãî Ë³ñîñòåïó Óêðà¿íè.

Êëþ÷îâ³ ñëîâà: ÿáëóíÿ; ñîðò; ‘Jonagold’; êëîí; ñèëà ðîñ-
òó äåðåâ; òèï ïëîäîíîøåííÿ; ÿê³ñòü ïëîä³â; ëåæê³ñòü.

Öåëü. Ïî ðåçóëüòàòàì âñåñòîðîííåãî èññëåäîâàíèÿ 
îñîáåííîñòåé ðîñòà, ðàçâèòèÿ, ïëîäîíîøåíèÿ è êà÷åñòâà 
ïëîäîâ ðàñòåíèé ñïîíòàííûõ ìóòàíòîâ ÿáëîíè (Malus 
domestica Borkh.) ñîðòà ‘Jonagold’ âûäåëèòü îòëè÷àþùè-
åñÿ îò èñõîäíîãî ñîðòà ïî ñèëå ðîñòà äåðåâüåâ, ïðåâîñ-
õîäÿùèå ïî óðîæàéíîñòè, òîâàðíûì êà÷åñòâàì, ëåæêîñòè 
ïëîäîâ è ýêîíîìè÷åñêîé ýôôåêòèâíîñòè ïðîèçâîäñòâà 
ïîñëåäíèõ. Ìåòîäû. Ïîëåâîé, ëàáîðàòîðíûé, ñðàâíåíèÿ, 
îáîáùåíèÿ è ìàòåìàòè÷åñêîé ñòàòèñòèêè. Ðåçóëüòàòû. 
Ïðåäñòàâëåíû ðåçóëüòàòû èçó÷åíèÿ îñîáåííîñòåé ðîñ-
òà è ïëîäîíîøåíèÿ 20 óêðàèíñêèõ ñïîíòàííûõ êëîíîâ 
ñîðòà ‘Jonagold’ â óñëîâèÿõ Çàïàäíîé Ëåñîñòåïè Óêðàèíû. 
Îïðåäåëåíî, ÷òî ðàñòåíèÿ èññëåäóåìûõ êëîíîâ ïî ñðîêàì 
íà÷àëà è ïðîäîëæèòåëüíîñòè îñíîâíûõ ôåíîëîãè÷åñêèõ 
ôàç è âåãåòàöèîííîãî ïåðèîäà íå îòëè÷àëèñü îò áîëü-
øèíñòâà ðàñïðîñòðàíåííûõ è õîðîøî àäàïòèðîâàííûõ 
ê óñëîâèÿì Ïîäîëüÿ ñîðòîâ ÿáëîíè. Ñúåìíàÿ çðåëîñòü 
ïëîäîâ ó êëîíîâ íàñòóïàëà âî âòîðîé-òðåòüåé äåêàäàõ 
ñåíòÿáðÿ, ñ ðàçíèöåé â ñåìü ñóòîê. Äåðåâüÿ áîëüøèíñòâà 
êëîíîâ (ÄÏ-4, ÄÏ-5, ÄÏ-9, ÄÏ-10, ÄÏ-13, ÄÏ-14 è ÄÏ-17) 
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áûëè ñðåäíåðîñëûìè. Óðîæàéíîñòü ïÿòè-âîñüìè ëåòíèõ 
íàñàæäåíèé êëîíîâ ñîñòàâëÿëà 12,1–32,3 ò/ãà, ÷òî îáåñ-
ïå÷èâàëî ýêîíîìè÷åñêè ýôôåêòèâíîå êóëüòèâèðîâàíèå 
â óñëîâèÿõ Ïîäîëüÿ, óðîâåíü ðåíòàáåëüíîñòè ïðîèç-
âîäñòâà ñîñòàâëÿë 66–242%. Âñå ñïîíòàííûå ìóòàíòû 
ôîðìèðîâàëè ïëîäû âûøå ñðåäíåãî ðàçìåðà (êðîìå 
ÄÏ-20, áîëüøèå), êðàñèâûå, íàðÿäíûå, êîòîðûå, â çàâè-
ñèìîñòè îò êëîíà, ðàçëè÷àëèñü ïî èíòåíñèâíîñòè è õà-
ðàêòåðó ïîêðîâíîé îêðàñêè. Êëîíû ÄÏ-1, ÄÏ-3, ÄÏ-17, 
ÄÏ-18 è ÄÏ-19 îòëè÷àëèñü ñàìûì áîëüøèì âûõîäîì 
ÿáëîê âûñøåãî è ïåðâîãî òîâàðíîãî ñîðòà è ïî ýòîìó 
ñâîéñòâó çíà÷èòåëüíî ïðåâîñõîäèëè êîíòðîëüíûé ñîðò. 
Èñïûòàííûå êëîíû ðàçäåëåíû íà òðè ãðóïïû ïî ñðîêàì 
ñîçðåâàíèÿ ïëîäîâ: ðàííåçèìíèå, çèìíèå, ïîçäíåçèìíèå. 
Âûâîäû. Ìíîãîëåòíÿÿ îöåíêà îáúåêòîâ èññëåäîâàíèÿ 
ïîçâîëèëà óñòàíîâèòü, ÷òî áèîëîãè÷åñêèå ñâîéñòâà ðàñ-
òåíèé óêðàèíñêèõ êëîíîâ ñîðòà ‘Jonagold’ ñîîòâåòñòâóþò 
êëèìàòè÷åñêèì óñëîâèÿì Çàïàäíîé Ëåñîñòåïè Óêðàèíû. 
Ïî ñèëå ðîñòà äåðåâüåâ áîëüøèíñòâî èç íèõ îòíîñÿòñÿ 
ê ãðóïïå ñðåäíåðîñëûõ (ÄÏ-4, ÄÏ-5, ÄÏ-9, ÄÏ-10, ÄÏ-13, 
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ÄÏ-14 è ÄÏ-17) è õàðàêòåðèçîâàëèñü ñìåøàííûì òèïîì 
ïëîäîíîøåíèÿ. Êëîíû ÄÏ-1, ÄÏ-3, ÄÏ-17, ÄÏ-18 è ÄÏ-19 
âûäåëÿëèñü âûñîêèì âûõîäîì ïëîäîâ âûñøåãî è ïåðâî-
ãî òîâàðíîãî ñîðòîâ. Ïî îñíîâíûì ïîêàçàòåëÿì êà÷åñòâà 
ïëîäîâ ëó÷øèìè ïðèçíàíû êëîíû ÄÏ-3, ÄÏ-8, ÄÏ-13, 
ÄÏ-14, ÄÏ-16, ÄÏ-17, ÄÏ-18 è ÄÏ-20; íàèáîëåå âûñîêóþ 
ýêîíîìè÷åñêóþ ýôôåêòèâíîñòü ïðîèçâîäñòâà ÿáëîê íà 
Ïîäîëüå îáåñïå÷èâàëè êëîíû ÄÏ-14, ÄÏ-17, ÄÏ-18 è 

ÄÏ-19. Ïîñëåäíèå ðåêîìåíäîâàíû äëÿ ðåãèñòðàöèè â Ãî-
ñóäàðñòâåííîì ðååñòðå ñîðòîâ ðàñòåíèé, ïðèãîäíûõ äëÿ 
âûðàùèâàíèÿ â Óêðàèíå, êàê ïåðñïåêòèâíûå äëÿ âíåäðå-
íèÿ â íàñàæäåíèÿ ïî ïðîèçâîäñòâó ïëîäîâ óíèâåðñàëüíî-
ãî íàçíà÷åíèÿ â çîíå Çàïàäíîé Ëåñîñòåïè Óêðàèíû.

Êëþ÷åâûå ñëîâà: ÿáëîíÿ; ñîðò; ‘Jonagold’; êëîí; ñèëà 
ðîñòà äåðåâüåâ; òèï ïëîäîíîøåíèÿ; êà÷åñòâî ïëîäîâ; 
ëåæêîñòü.
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