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Abstract

The tested 27 samples of sweet cherry Alexandria variety grown on rootstocks with different growth rates (low-growing, medium and vigorous) had different indicators both in marketable conditions and in the content of a complex of biologically active substances – sugars, acids, vitamins. According to the level of accumulation of substances that form the nutritional, therapeutic and prophylactic properties of sweet cherry fruits, variety-rootstock combinations have been identified that provide an improvement in the quality indicators of fruits: ANT x Maaka 9-8, ANTD 12/20, S 33, Gegard, ANT x 2-77-1, ANT self-fertile 17, ANT w / n 5, Chufut Kale.


1 Introduction
Sweet cherry is one of the most popular stone fruit crops cultivated in the south of Russia, which is especially popular due to its early time of fruits ripening. Cherry plantations are mainly concentrated in the southern zone of our country with favorable growing conditions [1, 2].
Sweet cherry opens the fruit season, ripening earlier than other fruit crops. Its fruits are eaten fresh, and only a small part is used for industrial processing [3]. Cherry fruits are distinguished by a high content of sugars, which are mainly represented by fructose and glucose, which enhances its dietary properties. The palatability of the fruit is characterized by a favorable combination of sugars with acids, represented by malic, citric, succinic, and lactic acids.
Sweet cherry is becoming a very popular crop and is gaining more and more markets in Russia and abroad. The productivity of sweet cherry plantations depends on the varietal composition and selection of rootstocks [4, 5]. The use of various rootstocks (low, medium, above medium vigor) is very important for the cultivation of sweet cherries. The correct choice of rootstock in combination with the use of the best varieties of sweet cherry allows to reduce the growth rate of trees, to reduce the volume of the crown, to improve the quality of fruits [6, 7, 8]. To solve this problem, it is necessary to use clonal rootstocks, which make it possible to improve adaptability to stress factors while increasing the yield of plantings [9–12]. The use of clonal rootstocks in gardens of an intensive type with a growth force above average is interesting in conditions in the south of Russia using modern formations where guaranteed irrigation is impossible. [13–16].
The purpose of this work is to select clonal rootstocks of different growth rates for the Alexandria variety, ensuring the production of fruits with high marketable indicators.
2 Materials and Methods
Objects of research: 27 samples of sweet cherry fruits grown on rootstocks of different growth rates, growing at the Crimean Experimental Station. The cherry orchard was planted in 2015 according to the scheme 5.0 × 2.0 m. The tree formation was according to the type of Kim Green Bush, consisting of several vertical conductors - leaders.
The weather conditions during the period of the garden’s growth were varied: the amount of precipitation was 657 mm (mainly October-April); during the growing season, there was a moisture deficit in the soil. Observations and counts were carried out according to the “Program and methodology for the study of varieties of fruit, berry and nut crops.”
Methods of biometric statistics were used for mathematical processing (BA Dospekhov “Methodology of field experience”, 1979), Microsoft Excel, Statistika-99.
3 Results and Discussion
When studying varietal-rootstock combinations in the sweet cherry variety Alexandria, the RVL 9 rootstock was taken as control. A high setting of flower buds was noted in low-growing rootstocks (ANT 14-21-33, ANT self-fertile 17), medium-sized rootstocks (ANT 1/148 9/10, S-85, ANT S 36), vigorous rootstocks (S-3, Kamensk 18).
The rootstock forms above the average vigor of growth (ANT11/74, ANT S56, Kamensk 18, ANT w/n 5, S-3) were early-growing and had a yield from 12.1 to 15.4 kg/tree, which was more than in control.
One of the modern and necessary methods of growing fruit trees are various rootstocks, which can affect the biochemical indicators of the quality of the fruit.
The influence of various variety-rootstock combinations on the formation of commercial qualities of sweet cherry fruits (shape, size, color, density) is noted. Fruit weight is a characteristic feature of the variety; however, to a certain extent this indicator is due to the type of rootstock and its strength of growth.
In the experiments, the weight of the fruits varied from 7.4 to 11.5 g. Fruits grown on a medium and above average growth vigor rootstocks, such as ANT self-fertile 15-38, ANT × Maaka 9-8, Gegard, ANT v.st. 2-77-1, ANT s 56, ANT 2/7, A 74-8, with a fruit weight of 11.5-10.0 g.
It should be noted that, in terms of commercial quality, the studied sweet cherry fruits grown on different rootstocks belonged to the highest commercial grade (the largest transverse diameter was more than 20 mm) and varied from 26.0 mm (ANT b/n 16) to 30 mm (ANT × Maaka 9-8 and ANT self-fertile 15-38) (table 1).
The shape of cherry fruits in these fruits is rounded (shape index 0.81-0.93 p.u.).
The amount of dry matter and sugars, which determines the degree of fruit ripeness, is formed in sweet cherry fruits in different ways. There was a significant variation of these indicators depending on the variety-rootstock combination, which amounted to 15.4% -18.2 % (dry matter) and 10.8 % - 12.4 % (sugars). The maximum accumulation of soluble solids (RSV) (17.5-18.2 %) and sugars (11.9-12.4 %) was observed in fruits grown on rootstocks: S33, Geghard, ANT x vs.t. 2-77-1, ANT 213.
The acidity in fruits, depending on the rootstock, varied from 0.50 % (rootstock S-85, Jermuk 30, Chufut Kale, ANT S36, etc.) to 0.64 % (ANT 213) (Table 2).
Cherry fruits had a sweet-sour taste (sugar-acid index less than 20 p.u.) and sweet taste (sugar-acid index more than 22.1 p.u.), which was observed in cherries grown on the rootstocks of Chufut Kale, Jermuk 30, ANTD12/20, S 39-4, Gegard.
The results of studies on the vitamin composition of sweet cherry fruits showed that the amount of ascorbic acid, depending on the rootstock in the fruit, ranges from 6.8 mg/100g to 9.8 mg/100g. The amount of vitamin C in cherries grown on rootstocks ANTD12/20, ANT w/n 5, ANT self-fertile 17 exceeded the average content (8.3 mg/100g) and amounted to 9.79.8 mg/100 g.
The vitamin P content varied from 38.6 mg/100 g to 66.6 mg/100. More than 63.4 mg/100 g of P-active catechins contained cherry fruits grown on the rootstocks of Chufut Kale, ANT x Maaka 9-8, S33, ANT w/n 5, S 39-4.
The color of the skin of the studied varieties of cherries is from dark red to red. Fruits grown on rootstocks with average and above average vigor of growth differ significantly in their anthocyanin content: S33 (236.4 mg/100 g), ANT 1/148 9/10 c 479 (218.4 mg/100 g), ANT w/n 13 (209.4 mg/100 g), ANT × Maaka 9-8 (172.5 mg/100 g), Kamensk 16 (168.0 mg/100 g) and S-3 (164.9 mg/100 g), having a more intense color.
Table 1 
Technical indicators of sweet cherry fruits depending on the type of rootstock, variety Alexandria

Table 2 
Chemical composition of sweet cherry fruits depending on the type of rootstock, variety Alexandria

4 Conclusion
In terms of commercial qualities, with a mass of cherry fruits of the Alexandria variety of more than 10 g and the amount of accumulated substances that form taste, nutritional value, the following variety-rootstock combinations can be distinguished, which make it possible to obtain high-quality fruits grown on rootstocks: ANT × Maaka 9-8, ANTD 12/20, C 33, Geghard, ANT × v.st. 2-77-1, ANT self-fertile 17, ANT w/n 5, Chufut Kale.
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      Table 1 

      Technical indicators of sweet cherry fruits depending on the type of rootstock, variety Alexandria

      
        


	Rootstock
	Weight, g
	Height, mm
	Diameter, mm
	Index shape



	RVL 9 (control)
	9.8
	24.0
	27.5
	0.87





	Rootstocks above average vigor



	1-134A 30A
	9.70
	24.0
	27.0
	0.89



	A 74-8
	10.01
	24.0
	27.5
	0.87



	ANT 11/74
	9.62
	25.0
	29.0
	0.86



	ANT 2/7
	10.21
	24.0
	29.0
	0.83



	ANT c 56
	10.43
	25.0
	29.0
	0.86



	ANT x v.st 2-77-1
	10.70
	24.0
	29.0
	0.83



	ANT w/n 5
	9.91
	24.0
	27.0
	0.89



	Jermuk 30
	9.32
	23.0
	26.5
	0.87



	Kamensk 16
	9.30
	23.2
	27.5
	0.84



	Kamensk 18
	9.81
	24.0
	27.5
	0.87



	S-3
	9.74
	24.0
	29.0
	0.83



	average
	9.87
	24.0
	28.0
	0.86



	Medium growth vigor rootstocks



	ANT 1/148 9/10 c 479
	9.20
	24.0
	28.0
	0.86



	ANT 213
	9.91
	23.0
	28.5
	0.81



	ANT w/n 16
	8.40
	24.0
	26.0
	0.92



	ANT S36
	9.42
	24.5
	27.0
	0.91



	ANT self-fertile 15-38
	11.52
	25.0
	30.0
	0.83



	ANT A 30
	9.00
	23.0
	26.5
	0.87



	ANT w/n 13
	7.43
	22.5
	26.0
	0.87



	ANTD 12/20
	9.81
	25.0
	27.0
	0.93



	ANT x MaaKa 9-8
	11.10
	25.5
	30.0
	0.85



	S-85
	9.62
	23.0
	28.0
	0.82



	S33
	8.73
	23.5
	27.0
	0.87



	Gegard
	10.51
	25.0
	28.0
	0.89



	Chufut Kale
	9.60
	25.0
	28.0
	0.89



	average
	9.55
	24.1
	27.7
	0.87



	Low growth vigor rootstocks



	ANT 14-21-33
	8.61
	22.0
	27.0
	0.81



	ANT self-fertile 17
	9.32
	24.0
	28.0
	0.86



	average
	8.96
	23.0
	27.5
	0.84





      

    

  
    
      Table 2 

      Chemical composition of sweet cherry fruits depending on the type of rootstock, variety Alexandria

      
        


	Rootstook
	Dry matter , %
	Sugars, %
	Acidit y, %
	S/A ind
	Vitamin C, mg/100g
	Vitamin P, mg/100g
	Anthocyanins, mg/100 g



	RVL 9 (control)
	15.5
	10.5
	0.54
	19.5
	8.3
	52.8
	143.4





	Rootstocks above average vigor



	1-134A 30A
	15.4
	10.5
	0.50
	20.9
	7.4
	48.0
	121.4



	A 74-8
	15.2
	10.3
	0.57
	18.1
	7.0
	54.0
	120.6



	ANT 11/74
	16.0
	10.9
	0.55
	19.8
	6.8
	50.8
	116.9



	ANT 2/7
	15.7
	10.7
	0.60
	17.8
	7.9
	41.8
	121.4



	ANT c 56
	16.2
	11.0
	0.58
	19.0
	6.8
	54.0
	121.4



	ANT x v.st.



	2-77-1
	17.5
	11.9
	0.57
	20.9
	7.4
	50.8
	130.4



	ANT w/n 5
	17.1
	11.6
	0.59
	19.7
	9.7
	66.6
	134.4



	Jermuk 30
	16.4
	11.2
	0.50
	22.3
	7.0
	41.8
	149.3



	Kamensk 16
	16.9
	11.5
	0.55
	20.9
	7.0
	54.0
	168.0



	Kamensk 18
	15.8
	10.7
	0.55
	19.5
	8.1
	57.2
	155.7



	S-3
	16.7
	11.4
	0.57
	19.9
	7.2
	60.4
	164.9



	average
	16.3
	11.1
	0.56
	19.9
	7.5
	52.7
	136.8



	Medium growth vigor rootstocks



	ANT 1/148



	9/10 c 479
	16.3
	11.1
	0.55
	20.2
	7.0
	38.6
	218.4



	ANT 213
	17.5
	11.9
	0.64
	18.6
	8.4
	57.2
	136.5



	ANT w/n 16
	15.5
	10.5
	0.49
	21.5
	7.6
	54.0
	155.7



	ANT S36
	15.4
	10.8
	0.50
	21.6
	9.0
	48.0
	120.5



	ANT self-fertile 15-38
	17.0
	11.6
	0.60
	19.3
	7.4
	41.8
	143.4



	ANT A 30
	15.4
	10.5
	0.55
	19.0
	7.4
	57.2
	143.4



	ANT w/n 13
	15.8
	10.7
	0.60
	17.9
	6.8
	48.0
	209.4



	ANTD12/20
	17.2
	11.7
	0.52
	22.5
	9.8
	48.0
	155.7



	ANT x Maaκa 9-8
	17.1
	11.6
	0.55
	21.1
	7.7
	63.4
	172.5



	S-85
	15.4
	10.5
	0.50
	20.9
	7.5
	38.6
	149.3



	S33
	17.6
	12.2
	0.59
	20.6
	8.1
	66.6
	236.4



	Gegard
	17.8
	12.1
	0.53
	22.8
	7.4
	57.2
	143.4



	Chufut Kale
	15.5
	10.5
	0.50
	22.1
	8.1
	63.4
	121.4



	average
	16.4
	11.2
	0.55
	20.6
	7.9
	52.5
	162.0



	Low growth vigor rootstocks



	ANT 14-21-33
	15.4
	10.5
	0.50
	20.9
	7.2
	44.8
	137.4



	ANT self-fertile 17
	15.7
	10.7
	0.50
	21.4
	9.7
	44.8
	116.3



	average
	15.6
	10.6
	0.50
	21.2
	8.5
	44.8
	126.9
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