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Okra is an unconventional vegetable crop, which has become widely spread in the world, it is annual, thermophilic plant has not only nutritional value, but is also used as a medicinal plant, so far as it has vitamins and nutrients in its composition. The influence of the variety on the formation of commodity fruits, their mass and the yield of plants of okra is examined. The yield of okra varieties on average during the years of research varied within the range of 9.0–5.7 t/ha. In the zone of the Right-bank Forest-Steppe, the highest yield was produced by the Yunona variety – 8.6 t/ha, which exceeded the control by 1.1 t/ha, and the lowest yield was Mestnyi 1 – 6.0 t/ha, 5 t/ha less than in the control version.
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Formulation of the problem. Okra is not a traditional vegetable culture, which has become widespread in the world.  Okra plants have a well-developed, weakly branched taproot. The stem is thick, and depending on the sort it has a height from 0.3 to 2.5 meters, branching weak – mostly at the base (2–7 branches). Branching depends on the area of ​​plant nutrition: in condensed crops, the stalks are almost non-branched. The height of the stem depends on the purpose of cultivation: when cultivated on the seed it is lower, than with the regular harvesting of ovaries. Plants rarely pubescent with rigid hairs, contact with which causes skin irritation. Therefore, people with sensitive skin during picking of the ovary need to use gloves, ovary cut with scissors [3, 4].

The search for new, valuable for nutrition and therapeutic properties of crops, among which allocated okra (Hibiscus esculentus L.) is of great interest at the present stage of development in vegetable growing in the open soil of Ukraine. It doesn’t have a significant spread for a some reasons, including: insufficient study of sorts, biology, agrotechnics of this culture, as well as the absence of the necessary quantity of seeds of the best in the conditions of the Right Bank Forest-Steppe sorts that meet the requirements of producers.

At the moment, Ukrainians and foreign scientists created some okra sorts, but the technology of growing it in our geographic zone unfortunately hasn’t yet been developed. Therefore, selection of a better assortment is one of the main tasks and conducting of economic and biological estimation of okra in the conditions of the Right Bank Forest-Steppe of Ukraine, since earlier this question hasn’t been studied in Ukraine. Consequently, the presented research findings are important and relevant to science and production [5].

Analysis of recent research and publications on this problem. In 2014–2015 okra was grown in 40 countries of the world. Total volumes of production of this culture amounted to 5428 thousand tons. The sown area was 833.9 thousand hectares.

 Yield is the criterion for evaluating any technology for growing a crop, but its value must be economically justified and energetically verified. Increasing production efficiency is possible due to the introduction of high-yielding adapted resistant sorts and introduction of new technologies in order to obtain environmentally friendly vegetable products.

In 2007, the bamius yield was 3.4 tons per hectare, while in 2014–2015 it was 4.2 tons per hectare. The highest yield is observed in America, and the smallest – in Africa. In the dynamics of all continents, productivity growth is typical.

According to D. Dusiaman (1997), the yield from 7 to 12 t/ha of immature fruit is considered to be excellent.

In the studies of the Indian scientist Tivari (1998), which studied the use of drip irrigation in combination with black mulching film, it was obtained yielded of 14.6 t/ha for the cultivation of 55 thousand plants per hectare [6].
This culture is widely grown in the southern United States. Leading producers of okra are Texas, Florida, Georgia and California.

In many parts of Brazil, the climate is favorable for the production of okra. It is most prevalent in the northeastern and southeastern parts of the country (Mota et al., 2000). In the state of São Paulo, the period of greatest consumption of okra is from January to April.

Asia and Africa are the main regions which produce okra, and the main producing countries are India, Nigeria, Sudan, Iraq, Côte d'Ivoire, Pakistan, Ghana, Egypt, Benin, Saudi Arabia. In this case, Sudan, Iraq, Côte d'Ivoire, Pakistan, and Benin began to grow okra only in the late 70's – early 90's (data from FAO). In the dynamics, there is a significant increase in sown area, most in America [7].

The aim of our research was to determine the productivity and yield of okra plants in the conditions of the Right-Bank Forest-Steppe of Ukraine.
Materials and methods of research. The research was conducted in 2012–2014 at the territory of the educational and scientific production laboratory «Tests of selection achievements and environmental assessment of fruit and berry, vegetable, medicinal and flower-decorative crops cultivating» (Kyiv) in the zone of Right-Bank Forest-Steppe on of light granulometric composition, according to «Methodology of research in olericulture and melon-growing» [2001]. The plant family of pumpkin was the predecessor. The cultivation of plants was carried out in accordance with the recommendations of the experimental station «Maiak» of the Institute of Olericulture and Melon-growing. The area of ​​the registration sector is 10.5 m2, the repetition of the research is four-time, the placement of variants is systematic [1].

Seeds of the following okra sorts were sown in the experiment: 1) Sopilka; 2) Dibrova (k); 3) Yunona; 4) Zelenyj barkhat; 5) K-2012; 6) Local sort 1. 
The research results are statistically processed using the AGROSTAT program.

The registration sector on which the experiment was conducted is quite typical for this region by type, quality of soil and relief. The conducted soil analysis shows a fairly homogeneous soil coverage of the experimental sector, which is necessary to ensure sufficient accuracy of the experiment. The relief of the sector is smooth. There were no forest bands, roads in the vicinity of the experimental sector. The place under the experiment was used homogeneously. The cultivation of the soil didn’t differ, and fertilizers and pesticides were applied equally throughout the area. The studies were conducted in accordance with generally accepted national methods and standards.

During the period of plant growth, a thorough survey of the sectors was carried out and counted on the density of plant standing. The beginning of the phase of growth and development of plants was fixed, when it was noted in 10 % of plants in the sector, mass – 75 %.

Biometric studies were performed on typical okra plants in one and three repetitions of each experiment.

The coefficient of Lewis's phenotypic stability was determined according to the formula given by Zhuchenko A. A.: SFn = HE / LE, where HE and LE are the magnitude of the sign in accordance with the maximum level, n is the duration of the experiments.

Research results. The amount of fruit per plant is particularly important for sorts. On average, over the years of research, the number of fruits in different sorts varied from 11.2 to 14.5 pcs., and varied according to the year conditions (table 1).

Table 1. Characteristics of okra sorts by the number of  fruits per plant, pcs. (2012–2014)
	Sort
	Average number of fruits per plant, pcs
	Deviation compared to control, ±%
	Lewis stability coefficient (Ksf)

	
	2012
	2013
	2014
	Average for 2012–2014
	
	

	Yunona
	12.9
	14.5
	14.1
	13.8
	+6.2
	1.12

	Dibrova (k)
	13.0
	12.8
	13.3
	13.0
	0
	1.03

	Sopilka
	12.8
	13.7
	13.2
	13.2
	+1.5
	1.07

	К-2012
	13.1
	13.5
	13.1
	13.2
	+1.6
	1.03

	Zelenyi barkhat
	12.2
	12.9
	12.4
	12.4
	-4.6
	1.05

	Local sort 1
	11.2
	11.6
	12.2
	12.2
	-6.1
	1.08

	НІР05
	1.1
	0.95
	1.0
	
	
	


On average, over the years of research, Yunona (13.8 pcs.), Sopilka (13.2 pc.) and control sort Dibrova 
(13.0 pcs.) characterized by the highest number of fruits per plant. Sorts K-2012 (13.2 pcs.), Zelenyj barkhat (12.4 pcs.) and Local sort 1 (12.2 pcs.) formed the smallest number of fruits.
Okra plant formed the largest number of fruit in 2013. It equaled 14.5 pcs. from the plant of Yunona sort which exceeded the control sort Dibrova by 1.7 pcs.

In 2012 in our studies we received the smallest number of fruits – 11.2 pcs. from plants of Local sort 1.

The stability of the sort is important. Sorts Dibrova (control), Sopilka, Zelenyj barkhat were the most stable for three years, by the number of fruits per plant. 

Sort Yunona had the largest (6.2 %) deviation compared with control, on average for three years of research.

Each year Local sort 1 had significantly less fruit compared with the Dibrova control sort.
Table 2. Weight of  fruits from one plant of the studied okra sorts, g (2012–2014)
	Sort
	Weight of the fruits from the plant for the entire period of fruiting, g
	Deviation compared to control, ±%
	Lewis stability coefficient (Ksf)

	
	2012
	2013 
	2014 
	Average for 2012–2014
	
	

	Yunona
	113.4
	126
	120.4
	119.9
	+14.7
	1.11

	Dibrova (k)
	102.2
	107.8
	103.6
	104.5
	0
	1.05

	Sopilka
	109.2
	116.2
	112.8
	112.7
	+7.8
	1.06

	К-2012
	105.9
	112.3
	106.4
	108.2
	+3.5
	1.06

	Zelenyi barkhat
	89.6
	95.2
	91.0
	91.3
	-12.6
	1.06

	Local sort 1
	79.8
	88.2
	86.8
	84.9
	-18.7
	1.10

	НІР05
	4.1
	3.8
	3.9
	-
	-
	-


Weight of fruits for the harvesting period, on average in all sorts, varied from 84.9 to 119.9 g (table 2). 
As a result of research, sorts Yunona (119.9), Sopilka (112.7), K-2012 (108.2) and control sort Dibrova (104.5) were the most productive. Sorts Local sort 1 and Zelenyi barkhat were the most unproductive, compared to control (table 2).

Over the years, these indicators were not the same and depended on the conditions of the year. The Local sort 1 had the smallest amount of fruit from a plant during the period of fruiting in 2012 with a weight of 79.8 grams which was less compared to the control at 22.4 g. The highest this indicator was in 2013 in the Yunona sort and equaled 126 g per the plant. The Sopilka and K-2012 sorts exceeded control every year as well as Yunona sort.

According to the productivity index, the control sort Dibrova was the most stable (Ksf = 1.05). Sorts Sopilka, K-2012 and Zelenyj barkhat were close to it with a Ksf = 1.06. The stability factor of sorts Yunona and Local sort 1 was almost at the same level and equaled 1.11 and 1.10, respectively.

Analyzing cumulative data, should be noted that hydrothermal conditions significantly influenced on the okra harvest during the years of research. Weather conditions of 2012 were the least favorable for the growth and development of okra plants. The yield of Yunona sort didn’t exceed 8.1 t/ha, which is 0.8 t/ha more compared to control (table 3).

Table 3. Productivity of okra commodity fruit depending on the sort, t/ha
	Sort
	Fruit yield
	± to control
	Lewis stability coefficient

	
	2012 
	2013
	2014 
	Medium 
2012–2014
	
	

	Yunona
	8.1
	9.0
	8.6
	8.6
	+ 1.1
	1.11

	Dibrova (k)
	7.3
	7.7
	7.4
	7.5
	-
	1.05

	Sopilka
	7.8
	8.3
	8.1
	8.0
	+ 0.5
	1.06

	К-2012
	7.6
	8.1
	7.6
	7.8
	+0.3
	1.06

	Zelenyi barkhat
	6.4
	6.8
	6.5
	6.6
	- 0.9
	1.06

	Local sort 1
	5.7
	6.3
	6.2
	6.1
	- 1.4
	1.10

	НІР05
	0.63
	0.52
	0.72
	-
	-
	-


Yunona sort had the highest average yield (8.6 t/ha) which exceeded the control by 1.1 t/ha.

Sopilka and K-2012 sorts formulated fruit yields of 8.0 and 7.8 t/ha which exceeds control 0.5 and 0.3 t/ha respectively. Yield of Zelenyi barkhat sort decreased by 0.9 t/ha compared with the control variant and amounted to 6.6 t/ha. Local sort 1 had the lowest yield rate of 6.1 t/ha which is 1.4 t/ha less compared to control.
During the years of research Yunona and Sopilka sorts significantly exceeded control. Lewis stability index reflects the stability of the studied trait. Plants of the control sort Dibrova had the most stable yields (1.05). This indicator was somewhat higher in Sopilka, C-2012 and Zelenyi barkhat sorts – 1.06. Sort of foreign selection Yunona and Local sort 1 were the most unstable with indicators 1.11 and 1.10 respectively.

Conclusions:

1. On average, over the years of research, the highest index of the number of fruits per plant is found in plants of Yunona sort (13.8 pcs.) which is 0.8 pcs. more, compared to control, in the conditions of Right-Bank Forest-Steppe Ukraine on sod-podzolic soils, light granulometric composition.
2. The highest weight of fruit from the plant is also found in Yunona sort which exceeded control by 15.4 g. The level of yield of okra correlated with the productivity of okran plants. Increasing the productivity of the fruit from the okra plant for growing Yunona sort  in 2012–2014 helped to obtain the highest yield of 8.6 t/ha which exceeded control at 1.1 t/ha.

3. Reduction of the weight of the okra plant fruit to 84.9 g in the Local sort 1 led to a decrease in yields of up to 6.1 t/ha which is 1.4 t/ha less than in the control.
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