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Abstract. Nowadays, the increase in the number of the world's population, in turn, increases the demand for food and medicinal products, and at the same time, the full supply of the human body's needs for all necessary substances does not depend only on sufficient nutrition, but the variety of food also requires enrichment at the expense of nutritious plants. In order to find and introduce any new forage plant, it is necessary to first make a detailed assessment of its nutritional properties. For this, the chemical composition of the wet weight of this plant, the nutritional value of organic matter, its digestibility, as well as the possibility of silage preparation are taken into account. There are very few studies on Cynara scolymus in this direction. According to the information given in the literature, the composition of flower beds contains 86.5% water, 2.5% nitrogenous substances, 1% sugar, 2% dextrin, 1.3% fiber and 1.3% ash. 2.2% of sugar content accumulates in the fleshy part of the leaves of basket.

  1. Introduction

Nowadays, the increase in the number of the world's population, in turn, increases the demand for food and medicinal products, and at the same time, the full supply of the human body's needs for all necessary substances does not depend only on sufficient nutrition, but the variety of food also requires enrichment at the expense of nutritious plants. In order to search for and introduce any new fodder plant, it is first necessary to make a detailed assessment of its nutritional properties. For this, the chemical composition of the wet weight of this plant, the nutritional value of organic matter, its digestibility, as well as the possibility of making hay and silage are taken into account. The flower head of Cynara scolymus contains 86.5% water, 2.5% nitrogenous matter, 1% sugar, 2% dextrin, 1.3% fiber and 1.3% ash. 2.2% of sugar content accumulates in the fleshy part of the basket leaves. The local supply of raw materials for pharmaceutical production and the cultivation of medicinal plants is currently one of the most urgent problems. From an economic perspective, it is crucial to identify new medicinal plants, determine their chemical composition, and integrate them into conventional treatment methods (Bobokandov et al., 2024b). In the Bukhara region's medium-saline soils, the methodology, formalization, and observed maturation processes of the Imperial Star and Violettto Cynara scolymus L. cultivars were examined under Uzbekistan’s slightly salinized soil conditions. The following characteristics of adaptability were identified (Isomov et al., 2024a). Central Asian desert habitats, including those in Uzbekistan, are home to distinctive plant communities and rich biodiversity. However, habitat degradation and vegetation cover loss have been exacerbated by high human pressure and prolonged droughts driven by climate change (Bobokandov et al., 2024b). The anatomical structure of the vegetative organs of the Artichoke Green Gold variety, which is cultivated in the Bukhara region's medium salinity areas, has been examined for the first time. Xeromorphic and meso-xeromorphic characteristics emerged, indicating that cell size in the leaf epidermis decreased, stomatal density increased, stem bark parenchyma thickened, the diameter and number of conducting tubes increased, and lignification intensified (Isomov et al., 2024b). The paper focuses on potassium chloride stress in artichoke leaves, noting decreased leaf dry biomass and altered mineral composition. It highlights changes in hormonal networks and phenolic profiles but does not specifically address morphometric changes in vegetative organs (Lucini et al., 2016). The paper evaluates the effects of chloride salts on biomass production and phytochemical content in artichoke and cardoon. It finds that KCl enhances phenolic and flavonoid contents, while NaCl and CaCl2 improve leaf quality at later growth stages (Borgognone et al., 2014). The paper does not specifically address the effects of soil salinity on morphometric changes in vegetative organs of Cynara L. or their phytochemical analysis. It focuses on plant physiological responses to heterogeneous salinity in general (Bazihizina et al., 2012). The study indicates that soil salinity affects the growth of Cynara cardunculus, with variations in shoot and root lengths observed under different salt concentrations. Additionally, phytochemical analysis revealed increased total phenol content and antioxidant activity in response to salinity stress (Pappalardo et al., 2020). The paper discusses how increased salinity in the nutrient solution reduced leaf dry biomass and leaf number in Cynara cardunculus cultivars, while enhancing antioxidant activity and levels of phenolic compounds, including chlorogenic acid, cynarin, and luteolin (Colla et al., 2013). The study does not address the effects of soil salinity on morphometric changes in vegetative organs of Cynara (Asteraceae) or their phytochemical analysis, focusing instead on Aster tripolium and Aster alpinus regarding salinity tolerance mechanisms (Wiszniewska et al., 2021). The paper does not specifically address the effects of soil salinity on morphometric changes in vegetative organs of Cynara . or their phytochemical analysis. It focuses on general plant salt tolerance mechanisms and beneficial soil microorganisms for improving crop production (Hanin et al., 2016). The paper does not specifically address the effects of soil salinity on morphometric changes in vegetative organs of Cynara . (Asteraceae) or their phytochemical analysis. It focuses on broader aspects of crop responses to various abiotic stresses (Boscaiu & Fita, 2020). Tamarix species diverged greatly in their anatomical-hydraulic traits, although having extremely similar appearances and ecological preferences. These differences show specific regional adaptations to environmental conditions and are ascribed to climatic causes rather than phylogeny (Akhmedov et al., 2025). Desert environments in Central Asia, such as those in Uzbekistan, are home to tremendous biodiversity and unique plant groups. However, the loss of plant cover and habitat degradation have been made worse by increasing extended droughts caused by climate change and human pressure (Bobokandov et al., 2024). These results suggest that conventional feeds and plant-based feeds can compete. However, external environmental factors, especially light conditions, have a direct impact on the amount and quality of plant biomass. When Chelidonium majus L. was cultivated under several light regimes, the best lighting resulted in a 20–25% increase in biomass production. These findings highlight how crucial it is to maximize agro-technical conditions when growing aquatic and semi-aquatic plants. (Hamrayeva et al., 2025). One of the most pressing issues at the moment is the local availability of raw materials for the manufacture of pharmaceuticals and the cultivation of medicinal plants. (Bobokandov et al., 2024). The technique, formalization, and observed maturity processes of the Imperial Star and Violetto Cynara scolymus L. cultivars were investigated in the slightly salinized soil conditions of Uzbekistan in the medium-saline soils of the Bukhara region. The following traits of adaptability were found. (Isomov et al., 2024) For the first time, the anatomical structure of the vegetative organs of the Artichoke Green Gold variety, which is grown in the medium salinity areas of the Bukhara region, has been investigated. (Isomov et al., 2025). Global warming and drought have led to habitat destruction in Central Asia, resulting in increase in the number of endangered species. Intense human activity and prolonged droughts driven by climate change have resulted in habitat destruction and a corresponding vegetation cover crisis in these regions (Akhmedov et al., 2025). The paper discusses that growth stage and salinity stress significantly affect bioactive compounds in cardoon, but it does not specifically address morphometric changes in vegetative organs due to soil salinity or provide detailed phytochemical analysis related to this aspect (Petropoulos et al., 2018). The paper does not address the effects of soil salinity on morphometric changes in vegetative organs of Cynara . It focuses on the phytochemical and biological characterization of the “Carciofo di Procida” cultivar, particularly its antioxidant and cytotoxic properties (Tommonaro et al., 2025). The paper does not address the effects of soil salinity on morphometric changes in vegetative organs of Cynara (Asteraceae) or their phytochemical analysis, focusing instead on the impact of potassium silicate on Cichorium intybus L. under salinity stress (Mohammadi et al., 2024). The paper does not address the effects of soil salinity on morphometric changes in vegetative organs of Cynara . It focuses on the phytochemical analysis and antioxidant activity of Cynara cardunculus leaves, specifically their bioactive compounds and antioxidant potential (Cerulli et al., 2024).

The artichoke (C. scolymus) is a perennial plant native to the southern Mediterranean region of North Africa. Today, artichoke is widely distributed throughout the world, and its baskets are used as a vegetable. This plant finds extensive application in traditional medicine. Artichoke possesses antioxidant and anti-inflammatory effects and has numerous medicinal properties. Due to phenolic acids and flavonoid compounds, artichoke scavenges reactive oxygen species and free radicals, thereby reducing oxidative stress and inflammatory factors, and preventing the suppression of erythrocytes. In addition, it has been recommended in traditional medicine, including for blood purification, and therefore it has been reported that it can be used in the treatment of anemia (Keramati at al., 2022). The globe artichoke (C. cardunculus L. var. scolymus (L.)) is a perennial plant widely distributed in the Mediterranean region, with its edible part known as the capitulum or head. Its functional properties are associated with high levels of polyphenolic compounds and inulin. “Carciofo di Paestum”, an Italian traditional variety, is a PGI (Protected Geographical Indication) product from the Campania region and represents an important economic resource. To date, several chemical studies have been conducted on this variety, primarily focused on the analysis of methanolic extracts. A total of 17 compounds corresponding to caffeoylquinic acid derivatives, phenolic substances, flavonoids, and terpenoids have been identified (Cerulli et al., 2022). The assimilation of nitrogen fertilizers and their efficiency in Cynara scolymus under various soil conditions have been investigated by (Abzalov et al.,2013). Regardless of the level of phosphorus supply in the soil, the diversity of nitrogen fertilizers, particularly ammonium sulfate and especially urea, has been observed to significantly increase the intensity of nitrogen biosynthesis in protein content within plant tissues. The capitula of artichoke varieties are large, fleshy, homogamous, homochromous, spherical in shape, with multi-rowed involucral bracts on the exterior; the lower part is narrowed, almost straight, pinnatifid, tapering towards the apex to form a spine, and in some cases spineless with rounded margins; the receptacle is flat, slightly fleshy, and covered with long bristles. The corolla is straight and five-lobed, divided into unequal parts reaching up to half the length of the thick tube (Lishchuk et al., 1991). The varieties Green Gold, Imperial Star, and Violetto are perennial herbs reaching a height of 0.5–2 m. The stem is thick, erect, pubescent, grayish or whitish, with a slightly ribbed surface. The basal leaves are large, densely covered with whitish pubescence on the lower side; the leaves in the lower part of the stem are elongate or broadly lanceolate, bipinnatifid, up to 1 m in length and about 50 cm in width. The leaves in the middle and upper parts of the stem are smaller, sessile, with the apical ones reduced, elongate or awl-shaped, 5–6 cm long, transformed into involucral bracts. The capitula are large, with diameters of 32–46 cm in Green Gold, 30–38 cm in Imperial Star, and 28–33 cm in Violetto, solitary at the ends of branched stems; the involucre is ovoid or nearly spherical; the bracts are almost glabrous, smooth, rough, with a relatively fleshy base; the apices of the outermost bracts are slightly reflexed or curved backward, while those of the middle and inner layers are straight, tile-like overlapping; the apices of the central bracts are relatively narrowed but spineless, and the innermost ones bear a short, blunt apical appendage. The flowers are numerous, with a bluish-violet corolla tube. It blooms in May and June, producing seeds. It is cultivated in moist soils of southern regions (Lishchuk et al., 1991) In the Republic, studies have been conducted on the bioecological characteristics and chemical composition of artichoke under introduction conditions. In particular, (Nomozova et al., 2012) investigated the adaptive features in the anatomical structure of vegetative organs of Cynara scolymus under irrigated and non-irrigated conditions; (Abzalov et al., 2013) examined the influence of mineral and organic fertilizers on the absorption of microelements by the globe artichoke; (Mirrahimova et al., 2015) studied the elemental composition and the content of biologically active substances in artichoke leaves; (Mirrahimova et al., 2018) obtained results on the standardization of the preparation “Cinaron Bio” based on globe artichoke. (Aramov et al., 2020). 

In this context, the present study was designed to comprehensively analyze and compare the chemical and phytochemical composition of selected Cynara scolymus L. species, with the aim of elucidating interspecific and varietal differences in bioactive compounds, thereby enhancing the understanding of their nutritional, medicinal, and agronomic potential.

2. Materials and methods
In the autumn, the experimental plots were plowed to a depth of 25-30 cm in the Botanic Garden of Samarkand State University. The seeds were sown at a depth of 3-4 cm. Phenological observations It was carried out using the method of (Bedeman et al., 1960). In this, the beginning of plant vegetation, budding, flowering, fruiting, the beginning of fruit ripening, and full maturity periods were determined.

The work of checking the wet weight of artichoke and the chemical composition of hay was conducted by J.D., a senior researcher in the chemical department of the Samarkand Geological Laboratory. Davlatova and N.K. It was conducted under the leadership of the Shigorevas. The amount of nitrogen, protein, carotene, inulin, carbohydrates, fiber, fat, dry matter, ash (Alikayev et al., 1967) Ye.A. Petukhov, R.F. Bessarabov, L.D. Khalenkov, O.A. Antonov, V.A. It was determined using Razumov methods. N.A. carried out chemical analyzes to study the amount of micro and macroelements. The experiments were carried out according to the methods proposed by (Lukashik et al., 1976). The collected data were entered in the Microsoft Excel program on a computer by V.S. It was processed based on the mathematical statistics method of (Gorya et al., 1978).

3.The results and discussion.

When growing Cynara scolymus as fodder, it is very important to have information about its organic composition, which determines its nutritional value. According to the results of the experiment, it was found that crude protein (16.45%) in the composition of its above-ground organs in the experimental area is high in the flowering phase, and oil in the fruiting phase and in the composition of the seeds (4.63 and 30.0%). Crude protein (11.69-12.67%) is accumulated in the beginning of vegetation and fruiting phases of development, and the least amount of fat is accumulated in the beginning of vegetation and flowering phases (2.85-3.02%) (Fig.1).

Plants in the non-irrigated area also have a large amount of crude protein (16.0%) in the flowering phase, and oil in the budding and fruiting phases (3.20-4.14%). On the contrary, crude protein (12.10-11.3%) and fat (2.11%) are less accumulated in the flowering phase (Fig. 2).
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Fig.1. Chemical composition of Cynara scolymus according to development phase

(irrigated area, absolute dry mass, %)
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Fig.2. Chemical composition of Cynara scolymus according to development phase

(non-irrigated area, absolute dry mass, %)
To confirm that Cynara scolymus is a valuable fodder plant, the chemical composition of several individually grown grassland plants was compared (Teble-1).

Information about all plants except Cynara scolymus from the work of. According to the analysis of the given data, in terms of protein, protein, and fat content, Cynara scolymus is high compared to other plants, and klechatka is found to be low (Teble-1).

In addition, the accumulation of fructose and inulin was found in the leaves. According to the results of the experiment, fructose 16.0-19.0 mg%, inulin 6.66-8.64% accumulate in the plants in the irrigated field. The non-irrigated area contains 14.8-17.4 mg of fructose and 5.40-7.20% of inulin. These obtained results indicate that Cynara scolymus is of great economic importance.

Teble .1. Comparative analysis of the chemical composition of Cynara scolymus and other grassland plants

(absolute dry mass, %)*
	Name of plants
	Sample time
	Kletchatka
	Ash
	Fat
	Protein
	Protein

	Color or black
	10.05
	32.30
	9.00
	4.35
	8.35
	3.70

	Konirbash
	18.06
	29.70
	12.78
	2.62
	5.95
	3.68

	Water is wheat
	27.05
	26.48
	4.52
	-
	10.15
	7.80

	Wormwood
	16.06
	35.60
	5.95
	3.10
	10.35
	6.55

	Tar
	26.05
	23.0
	18.0
	3.17
	14.20
	10.86

	Artichoke
	12.05
	23.77
	16.18
	4.63
	16.45
	11.77


* The average of three repetitions is presented.
Provitamin A - carotene is also mainly in the leaves of plants, and its amount is different. The amount of carotene accumulation varies depending on the amount of chlorophyll in chloroplasts, and it actively participates in the process of photosynthesis (Sinkovsky et al., 1974). In the experiments conducted by Agalina in Tajikistan, it was noted that 115.47 mg/kg of carotene was accumulated in the dried above-ground part of artichoke.

When analyzing the obtained results, it was found that the amount of carotene in Cynara scolymus varies according to the development phases. The obtained data are presented in (Table 2).

As can be seen from the data in the table, it was found that carotene (384.0 mg/kg) is the most in the flowering phase of the plants in the irrigated field, but it is less (142.5 mg/kg) in the beginning of the vegetation phase. In the non-irrigated field, carotene is accumulated in the highest amount (378.1 mg/kg) in the flowering phase, but in a low amount (136.7 mg/kg) in the beginning phase of vegetation (Table-2). 

The amount of sugar is also variable according to the development phases, and it is more in the fruiting phase of the plants in the irrigated area (11.80%) and in the non-irrigated area (11.5%). During the initial phase of its vegetation, it was found that the amount of sugar is less accumulated in the irrigated area (6.34%) and in the non-irrigated area (6.01%) (Table-2). Cynara scolymus is a cold-resistant plant, its leaves remain green even under snow. Therefore, this process, that is, the high content of carotene and sugar in the leaves formed in the fall (wintering leaves), increases the cold resistance of plants.
Teble.2. Accumulation of sugar and carotene according to the development phases of Cynara scolymus

(absolute dry mass)
	Growth phases

	In irrigated conditions
	In non-irrigated conditions

	
	Sugar %

	Carotene mg/kg
	Sugar %

	Carotene mg/kg

	The beginning of vegetation
	6.34
	142.5
	6.01
	136.7

	Budding
	9.95
	246.7
	9.63
	220.2

	Flowering
	10.7
	384.0
	10.4
	378.1

	Fruiting
	11.80
	248.2
	11.5
	204.1

	seed
	3.99
	-
	3.2
	-


* The average of three repetitions is presented
The amount of mineral substances in the wet weight of Cynara scolymus is of great interest, because the amount of mineral substances in their feed is important for the smooth functioning of vital processes in the animal's body. According to if one of these substances is lacking in the diet of animals, a pathological condition will certainly occur in their organism. Therefore, the accumulation of mineral elements in the above-ground organs of Cynara scolymus was studied according to the development phases (Fig.3).
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Fig.3. Macronutrient composition of Cynara scolymus varieties (irrigated area, absolute dry mass, g/kg)
From the data presented in the table, it can be seen that calcium (15.05-17.36 g/kg) and sulfur (2.32-2.79 g/kg) accumulate in the irrigated area in the highest amount during the budding and flowering phases, while calcium (10.88 g/kg) in the beginning phase of vegetation, phosphorus (0.66-0.95 g/kg) in the vegetation phase. observed during initiation and fruiting. The magnesium element is the most abundant in the fruiting phase (10.2 g/kg), and the lowest amount is found in the beginning of vegetation and budding phases (4.52-5.83 g/kg). Potassium is found in a much larger amount during the flowering phase (21.36 g/kg) and almost twice less at the beginning of vegetation (12.56 g/kg). The amount of sodium is much lower during fruiting (1.98 g/kg) than during budding and flowering (4.56-6.45 g/kg) (Fig.3).
Calcium (14.60-17.2 g/kg) and phosphorus (1.329-1.12 g/kg) are the most abundant in the non-irrigated field, but in the phase of the beginning of vegetation (10.32 g/kg), phosphorus (0.62 g/kg) is the least. The greatest amount of magnesium is in the fruiting phase (10.1 g/kg), and a small amount is accumulated in the beginning of vegetation and budding phases (5.51-4.32 g/kg). Potassium is more abundant in the flowering phase (21.4 g/kg) and less in the beginning of vegetation and fruiting phases (12.20-15.4 g/kg). Sodium is paid in a large amount in the budding and flowering phase (4.20-6.15 g/kg) and in a small amount in the fruiting phase (1.55 g/kg) (Fig.4).
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Fig.4. Macronutrient composition of Cynara scolymus (unirrigated area, absolute dry mass, g/kg)

The high nutritional value of the plant depends on the amount of the above-mentioned mineral substances in its composition. In comparison, artichoke has less calcium (17.36 g/kg) than other nutritious plants, such as alfalfa (20 g/kg). But it is more than corn (4.2 g/kg), rye (4.6 g/kg), and sunflower (14 g/kg). Also, the amount of phosphorus, which is one of the important elements, is almost equal to that of traditional fodder plants. Based on these data, it is possible to recommend the use of the thorny artichoke plant as feed to meet the elemental needs of livestock.
A.D. Yegorov (11), the least amount of copper (3-5 mg/g) is accumulated in forage plants growing in meadows. Therefore, the copper needs of livestock are not covered. This process can be significantly observed, especially in summer, when the surface of many plants dries up, because at this time the amount of copper is greatly reduced.
The amount of accumulation of microelements (Cu, Fe, Mn, Zn) important for the livestock organism found in Cynara scolymus varieties was studied in different phases of plant development. The total amount of copper in the above-ground part of the thorny artichoke is 13-14 mg/kg, which is 2-3 times more than traditional nutritious rye, rapeseed, alfalfa, and corn plants. In the phases of development, it is very variable. These data are presented in (Table-3). 
Table.3. Micronutrient composition of Cynara scolymus (irrigated area, absolute dry mass, mg/kg)*
	Growth phases
	Cu
	Fe
	Mn
	Zn

	The beginning of vegetation
	8.75
	166.9
	52.7
	31.8

	Budding
	14.37
	195.1
	60.3
	38.0

	Flowering
	16.67
	209.7
	74.2
	47.3

	Fruiting
	17.86
	238.2
	47.4
	52.9

	Seed
	3.02
	45.7
	29.6
	21.1


* The average of three repetitions is presented.

It can be seen from the data presented in the table that the amount of copper in the plants in the irrigated area is very low (8.75 mg/kg) in the initial phase of vegetation, and high (16.67-17.86 mg/kg) in flowering and fruiting. Among such important elements, manganese was observed in the highest amount in the budding and flowering phases (60.3-74.2 mg/kg), and the lowest amount was observed in the beginning and fruiting phases of vegetation (47.0-47.4 mg/kg).

This amount of manganese A.D. Yegorov (11). It corresponds to the data obtained by (50-100 mg/kg). According to the authors, the amount of zinc in the ration of dairy cows should be 20-50 mg/kg. The amount of zinc in the composition of grassland plants of Uzbekistan is rarely very low, not higher than 12-15 mg/kg. In thorny artichoke, it is much higher than other plants in the amount at the beginning of vegetation (31-38 mg/kg) and corresponds to the flowering and fruiting phases (43.7-52.9 mg/kg). Similarly, the amount of iron (Fe) element is also variable according to the development phases, and it accumulates mainly during flowering and fruiting (209.7-238.2 mg/kg).
In the non-irrigated area, the amount of copper is less in the flowering and fruiting phases (16.20-16.50 mg/kg) than in the beginning phases of most vegetation (8.25 mg/kg). Manganese also accumulates in large quantities in the flowering phase (73.5 mg/kg) and less in the initial phase of vegetation (51.9 mg/kg), and the amount of zinc is high in the flowering and fruiting phases (46.6-51.7 mg/kg), and less in the initial phases of vegetation (30.9 mg/kg) (Table-4).
Table.4. Micronutrient content of Cynara scolymus (in non-irrigated field, absolute dry weight, mg/kg)*
	Growth phases
	Cu
	Fe
	Mn
	Zn

	The beginning of vegetation
	8.75
	155.9
	51.9
	30.9

	Budding
	14.2
	186.0
	59.1
	37.3

	Flowering
	16.20
	198.0
	73.5
	46.6

	Fruiting
	16.50
	229.2
	46.3
	51.7

	Seed
	2.85
	44.2
	28.4
	20.4


 * The average of three repetitions is presented.
Discussion

The paper does not specifically address the effects of soil salinity on morphometric changes in vegetative organs of Cynara . or their phytochemical analysis. It focuses on halophytes' responses to salinity and their potential nutritional implications (Atzori et al., 2025). The paper does not address the effects of soil salinity on morphometric changes in vegetative organs of Cynara . (Asteraceae) or their phytochemical analysis, focusing instead on Hedypnois cretica and Urospermum picroides under salinity stress (Alexopoulos et al., 2023). The paper does not address the effects of soil salinity on morphometric changes in vegetative organs of Cynara . or their phytochemical analysis. It focuses on seawater vegetables, their salt-tolerance mechanisms, and potential applications (Li et al., 2020). The paper does not address the effects of soil salinity on Cynara . (Asteraceae) or their morphometric changes and phytochemical analysis. It focuses on Mediterranean halophytes Atriplex halimus, Salicornia fruticosa, and Cakile maritima under saline conditions (Agudelo et al., 2021). The paper does not address the effects of soil salinity on Cynara . (Asteraceae) or their morphometric changes and phytochemical analysis, focusing instead on baby lettuce varieties and the impact of saline nutrient solutions on their characteristics (Corrado et al., 2021). The paper focuses on non-stomatal limitations of photosynthesis due to soil salinity, rather than specific morphometric changes in vegetative organs of Cynara . or their phytochemical analysis. Thus, it does not address your specific question (Pan et al., 2021). The paper does not address the effects of soil salinity on morphometric changes in vegetative organs of Cynara . (Asteraceae) or their phytochemical analysis, focusing instead on the growth of milk thistle under salinity stress (Zahra et al., 2021). The study of the anatomical structure of the roots in the promising artichoke varieties Green Gold, Imperial, and Violetto revealed that, in transverse section, the roots exhibit a circular shape and belong to the non-fascicular type, remaining non-lignified. In all the varieties examined, the root anatomy is divided into three main zones: the periderm (cork), the bark parenchyma, and the central cylinder. The periderm consists of three layers: phellem, phellogen, and phelloderm. The periderm, which surrounds the root externally, is composed of these three layers. The phellogen cells are rectangular in shape, elongated radially, and produce outward the dead cells of the phellem, which contain suberin. Inwardly, the phellogen gives rise to living cells of the phelloderm; these cells are larger and rectangular in shape, distinctly differentiated from the inner bark parenchyma cells. The bark parenchyma is composed of thin-walled cells that are rounded, oval, or isodiametric in shape. The bark parenchyma cells in the Green Gold and Violetto varieties have a smaller diameter (33.33 ± 0.41 μm) compared to the Imperial Star variety, where they exhibit a larger diameter (60.93 ± 0.68 μm). Furthermore, the bark parenchyma was found to occupy 30% of the root diameter, with the cells being densely packed.

Conclusions
The presence of protein, carbohydrates, carotene, non-nitrogenous extractives, inulin, calcium, phosphorus, potassium, copper, iron and other elements in the surface of Cynara scolymus makes it a valuable non-traditional nutritious plant in the conditions of our Republic. The irrigated area has more nutrients and mineral elements than the non-irrigated area.

The chemical composition of the surface of Cynara scolymus was determined by phases; The presence of protein (16.45%), carotene (384.0 mg/kg), nitrogen-free extractives (36.84%), inulin (6.66-8.64%), calcium (17.36 g/kg), potassium (21.36 g/kg), copper (16.67 mg/kg), iron (209.7 mg/kg) and other elements makes it a valuable unconventional nutritious plant in the conditions of our Republic.
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