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Introduction 

‘Jonagold’, as a polyclonal apple variety, has long been popular abroad and in Ukraine ……………………………… [1-3]. …………………… The most famous and common are clones ‘Jonagored’, ‘Dekosta’, ‘Red Jonaprince’, ‘King Jonagold’ discovered in Belgium ; ‘Jonica’, ‘Rubinstar’ - in Germany; ‘Boerekamp Early Quee’, ‘Wilmuta’ - the Netherlands [2, 5]…………………………..
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 marketability 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 conclusion about enhanced marketability of apples. They were characterized by a good shape, intense cover color, as well as medium ('Dekosta', 'Jonagored') and above average ('Wilmuta', 'Jonagold') ……………….
Apples that are suitable for long-term storage 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), ‘Jonagored’ (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’ variety and its clones grown in the conditions of the Krasnodar Territory can maintain consumer qualities of fruits for up to 6 months [9]. 

…………………..Most cultivated foreign clones are not adapted to the conditions of the Forest-Steppe and Polissia of Ukraine, therefore, clone breeding in industrial plantings of this variety in the Western Forest-Steppe in order to separate clones with improved economic 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 comprehensive study of growth characteristics, ……………………….
Materials and research methods 

During 2012-2018 in the state apple trees variety testing plantings, which were laid in spring 2007 at the Podolsk experimental horticulture station of the Institute of Horticulture of the National Academy of Sciences of Ukraine (Podolsk EHS of IH of the NAAS of Ukraine) (Vinnytsia Region, Vinnytsia Oblast), 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. Mukharsky, A. Yu. Boroday…………….. 

The laying and conducting of experiments, the main counts and observations were carried out according to the Method of the State Register of Plant Varieties, suitable for distribution 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]……………………………………………………………….
Research results 

Phenological observations showed that the plants of the spontaneous ‘Jonagold’ clones began to grow on 5.04 ± 5 days………………………………..
The plants of the remaining clones and in control varieties 'Idared' and 'Jonagold' the longest flowering period (12 ± 2 days) was recorded………….. 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).
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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)
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………………
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 original '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).
Table 2 

The yield of ‘Jonagold’ clones (2007, planting, 4.5 × 1.5 m, MM.106 rootstock), Podolsk EHS 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’ (control)
	11.9
	22.1
	22.8
	10.7
	19.9
	23.0
	21.3
	20.0

	‘Jonagold’ (conditional control)
	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

	………………….
	……..
	……
	…..
	……
	…..
	…..
	…..
	……

	LSD0.05
	F( F05
	F( F05
	9.37
	8.29
	9.24
	7.04
	9.69
	–


………………………………………Plantations 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 period 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 ‘Jonagold’ clones correspond to the climatic conditions of the Western Forest-Steppe of Ukraine…………………………………
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