Spinach (Spinacia oleracea L.) varieties and cultivation technology
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ABSTRACT
This study presents the results of an experiment on the cultivation of spinach (Spinacia oleracea L.) varieties under small-sized arched film structures. The research aimed to evaluate the growth, development, and productivity of different spinach varieties grown in protected conditions. The experiment was conducted during the growing season using low tunnel plastic film structures, which create favorable microclimatic conditions for plant growth. The results showed that the yield of the studied spinach varieties ranged from 2.01 to 2.57 kg/m² depending on the varietal characteristics. Among the tested varieties, Yield-1 and Matador demonstrated the best growth and productivity indicators. In comparison with the control treatment, these varieties showed a significant increase in yield, reaching 127.8% and 121.4%, respectively. The highest yield was recorded in the Yield-1 variety (2.57 kg/m²), followed by the Matador variety (2.44 kg/m²). The obtained results indicate that the cultivation of spinach in small-sized arched film structures is an effective method for improving plant growth conditions and increasing yield. These findings can be recommended for the efficient production of spinach in protected cultivation systems.
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INTRODUCTION

Great attention is paid to ensuring food security in Uzbekistan, growing servitamin products in the off-season, expanding the range of protected land areas and plants [Azimov & Azimov, 2002; Smith & Jones, 2014]. Today, in our Republic, vegetable crops are grown at 252.8 thousand hectares, pulses at 67.5 thousand hectares and potatoes at 113.7 thousand hectares, with a gross yield of 11 million 200 thousand, respectively; 2.million is 500 thousand and 3 million is 400 thousand tons. The total protected land area in Uzbekistan is more than 7,520 hectares, of which 7,309.7 hectares are covered with tiles and 210.3 hectares are modern hydroponic greenhouses. The amount of products grown on protected land areas amounted to 574, 9 thousand tons, of which 449.9 thousand tons were vegetables, 79.8 thousand tons were citrus crops and 45.2 thousand tons were other crops [Azimov & Azimov, 2002; Smith & Jones, 2014; Zhang & Chen, 2016].

The abundance of the assortment of greenery and vegetable crops, the release of the product for different periods of time makes it possible to grow them in the off-season on open and protected land throughout the year, as well as meet the population's demand for greenery. Green plants are a resource that provides various vitamins, organic acids, essential oils, mineral salts and other biologically active substances necessary for Human Life [Khan & Ahmad, 2019; Li et al., 2017; Rahman & Siddiqui, 2016; Wang & Li, 2018; Ahmedov & Rakhimov, 2021].

Spinach is significant for its high content of vitamin C, phosphorus and potassium. The presence of apples, citric acids and aromatic substances in them allows you to improve appetite and absorb food. Phytoncides in their composition, substances with antibacterial properties, are important in neutralizing the human gastrointestinal tract, increasing the body's resistance to infectious diseases [Boycheva et al., 2018; Sharma & Singh, 2015; Sidikov & Karimov, 2019; Turaev & Mamatov, 2020].

Spinach was grown and used in ancient times as a vegetable, spice and medicinal crop. Spinach (Spinacia oleracea L.) is a member of the Salt Marsh family, an annual herb. It produces a tuber and an erect stem of 8-10 leaves from the root throat. Spinach is two-domesticated, pollinated with the help of wind. The small male flowers are collected in a rhubarb-like inflorescence at the tip of the STEM, while the female flowers are located in the leaf axils. The fruit of the spinach is a nutlet with one or two seeds, smooth or prickly on top.

Spinach is among the most frost-resistant plants. The seed germinates at a temperature of 3 °C. Young plants withstand frosts down to minus 6–8 °C. If the temperature rises, and the air humidity drops, the spinach will become a dressing of small leaves, and its inflorescences will fade prematurely [Smith & Jones, 2014; Wang & Li, 2018; Zhang & Chen, 2016; Zohra & Abdelkader, 2019].

MATERIALS AND METHODS 

Experiments were carried out in 2022-2024 in the conditions of the farm “Turob bobo” in the Taillog District of the Samarkand region. As an object of research, elegant (control), fertile, Hoosildor-1, Matador varieties and small-sized arcaded film structures were obtained. The subject of research is green spinach (Spinacia oleracea L.), suitable for growing in small-sized arcuate film structures.) are the growth, development, leaf, crop formation, quality, yield, and economic efficiency of a plant when grown by comparing varieties.

All agrotechnological measures, observations, measurements, analyzes and calculations in the experiment are universally accepted at the All-Russian Institute of Plant Science (VIR), Scientific Research Institute of vegetable and vegetable crops and potato growing of Uzbekistan (UzNIIOBKiK) « Methodology for experiments in vegetable growing, gardening and potato growing » (B.J.Azimov, B.B.Azimov, 2002), scientific research institute of vegetable farming (NIIOX) style (V.F.Belik, G.L.Bondarenko, 1979) as well as on the basis of his recommendations. Mathematical-statistical processing of data from experiments B. Using the Microsoft Exsel program.A.Mathematical analysis of the dispersion method based on B.A.Dospekhov's Method [Dospekhov, B.A. (1985)].

In the plowing (0-30 cm) layer of the soil under the experiment, the amount of humus in the soil was 1.24%, oysters (30-52 CM), and in the layer-1.10%. The environment of the soil water absorption is weakly alkaline, equal to pH=7.6-7.8.

Nafis varietie- Created in Uzbekistan, early ripening, the growing season is 35-40 days. The Leaf is dark green, large, shiny, hairless.The leaf plate is 19cm long and 14cm wide. On one plant, 15-20 leaves are formed.Carotene is important in that it is high in substance and low in nitrates.Extremely frost-resistant.The seed germinates at a temperature of 3℃.Young plants withstand frosts down to 6-8℃.

Matador varietie – In Russia, keltirilgan ismalokning eng yahshi turlari and navlaridan biri. Take 30 minutes to prepare for the exam. It is limited by the territory and can be eaten for 50 kungachas. Butalar kichik, 22 cm high, is covered with rosette leaves, leaves of Viburnum, suvli, oval-shaped egg, kulrang-jasper-colored egg. They tasted rejection, but Ozgina Nordon wrote down a note. I can't wait to see you.

Hosildor - Spinach variety created in Uzbekistan, included in the state register. Tezpishar Variety, the growing season is 30-40 days. The Leaf is large, shiny, hairless. The leaf plate is 19-20 cm long and 13 cm wide. On one plant, 18-20 leaves are formed. Carotene is stored in the amount of 5.2-5.5 mg/%, vitamin C 65-70 mg/%. Frost-resistant. Young plants withstand frosts down to 6-8℃. The yield is good.

Hosildor -1 - Created in Uzbekistan, quick pishar is considered the best variety of spinach. The leaves will be ready for cutting in 28-30 days after they appear. Frost-resistant. The number of leaves that can be harvested several times increases to 18-20, up to 21 cm in height, the leaves are thick, juicy, oval in shape, juicy. The yield of the variety is good [7, 12, 13, 16].

[image: image4]Research results. Spinach is planted in late autumn, early spring or autumn. In this case, the ribbons are planted in double rows, making 50-60 cm between them and 15-20 cm between the rows. Before seeding, one day is sown 15-20 kg of seeding per hectare of land. Planting depth 2-3 cm. Care consists in watering the crop, loosening the rows and weeding. Spinach for food is not made single. Spinach crop seeds are harvested 30-40 days after sowing. From the moment the spinach releases five to six leaves, the cut or yulinib dressing is collected several times.

1-photo. The processes of growing spinach in the conditions of the Samarkand region

Table 1 provides information related to" vegetative indicators and biochemical composition of spinach varieties grown in small-volume film structures". When analyzing the same data, it was found that when spinach varieties were grown in small-sized film structures, the experiment produced 17.7 -20.3 leaves, 19.3-20.6 CM plant height, the average weight of one plant was 33.1-36.6 g. According to the data obtained, the indicators of leaf number (22.3 and 19.8 PCs.) and average weight of one plant (35.3 and 36.6 g) were the highest in the fertile-1 and Matador varieties, in these variants the indicators of plant height were 20.6 and 20.2 CM.  In the experiment, along with studying the growth indicators, yield, crop quality of spinach varieties, the biochemical composition of the leaves was also determined. According to the data obtained, the most dry matter in the composition of the Leaf was found in the 9.7% fertile-1 variety, 9.5 % - Matador and 9.2 % - fertile varieties. In the elegant (control) Variety, this figure was 8.6%. When ascorbic acid levels were studied, it was found to be most conserved in the fertile-1 and Matador varieties, with rates of 73.8 and 71.9 mg%, respectively, across the varieties. The most high content of carotene (5.9%) was found in the fertile-1 variety. In Matador and fertile varieties, this figure was 5.8 and 5.4%, respectively, and in the elegant (controlled) variety-5.2%. In terms of the increase in the number of vegetative parts and leaves, as well as the biochemical composition, plants of the fertile-1 and Matador varieties stood out.
In spinach in small volume film structures (Spinacia oleracea L.) yield of varieties " with relevant information. The experiment determined the yield, average yield of each variety in individual measures, including the commodity yield as well as the additional commodity yield relative to the standard.
1- Table

Biometric indicators and biochemical composition of spinach varieties grown in small-volume film structures (2022-2024)

Farm "Turob bobo"
	Varieties
	Number of leaves, pieces
	Plant height, sm
	Plant weight, g
	Dry matter, %
	Ascorbic acid, mg/%
	Carotene,mg/%

	
	
	
	
	
	
	

	Nafis (control)
	17,7
	19,3
	33,1
	8,6
	68,2
	5,2

	Hosildor
	18,9
	19,7
	34,4
	9,2
	69,6
	5,4

	hosildor-1
	20,3
	20,6
	36,6
	9,7
	73,8
	5,9

	Matador
	19,8
	20,2
	35,3
	9,5
	71,9
	5,8


When analyzing the same data, the yield was 2.01-2.57 kg/m2 compared to the options when growing spinach varietals in small-sized arcaded film tonnels. Нафис (control) the highest yield per Control is from one square meter Ҳосилдор-1 (2.57 kg/m2) and Матадор (2,44 kg/m2 ) obtained from varieties. The additional derived commodity yield in relation to the control was 0.56-0.43 kg/m2 or 127.8 - 121.4% in these varieties, respectively.

[image: image5.png]



Figure 2. Filmy dogwood (spinacea oleracea L.) density of manure kg/m2 (2022-2024)
[image: image6.png]


3-Photo. Spinach crop can be cooked from a technical chickpea and put into consumption in the garden-garden
Table 2 provides information related to the" economic efficiency of growing spinach in small-sized film facilities". Estimates show that in experiments carried out in the conditions of the Taillog district farm "Turob bobo", the total costs spent when growing spinach varieties in small – sized arcaded film tunnels amounted to 13,715-15,545 soums/m2, as opposed to options.

When growing spinach varieties in small –sized arcaded film tonnels, the yield value obtained per m2 varied from 38964 soums (refined-controlled) to 49368 (fertile-1) soums. The average sale price of one kilogram of spinach is 20400 rubles, the highest income is 36883 rubles/ m2, and the highest level of profitability is 237.2% yield-1 was obtained when growing varietal plants.

2 – Table Growing spinach in small volume film structures economic efficiency
Farm "Turab bobo", 2022-2024.
	№
	Variants
	Productivity, kg / m2
	1 [image: image1.png]


 derived from the yield value, sum
	1 [image: image2.png]


ga expenses made, sum
	Cost of products kg/ sum
	1 [image: image3.png]


ga net income received, sum
	Profitability level, %

	1
	2
	3
	4
	5
	6
	7
	8

	1
	Nafis (Control)
	2,01
	41004
	13715
	6823
	27289
	198,9

	2
	Hosildor
	2,26
	46104
	14540
	6433
	31564
	217,1

	3
	Hosildor-1
	2,57
	52428
	15545
	6048
	36883
	237,2

	4
	Matador
	2,44
	49776
	15222
	6238
	34554
	227,0


CONCLUSION

The results of the study showed that the cultivation of spinach (Spinacia oleracea L.) varieties under small-sized arched film structures provides favorable conditions for plant growth and productivity. During the growing season, the yield of the studied varieties ranged from 2.01 to 2.57 kg/m² depending on varietal characteristics. Among the tested varieties, Yield-1 and Matador demonstrated the highest indicators of growth, development, and productivity. Compared with the control treatment, these varieties showed a significant increase in yield, reaching 127.8% and 121.4%, respectively. The highest yield was recorded in the Yield-1 variety (2.57 kg/m²), followed by the Matador variety (2.44 kg/m²). Thus, the cultivation of spinach varieties in small-sized arched film structures can be considered an effective method for increasing yield and improving the productivity of green vegetable crops under protected cultivation conditions.
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