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	Perennial Vegetables: An Introduction

	Generally cultivated crops are grouped into any of the three categories based on their growing cycle. These categories are annuals, biennials and perennials. Annuals complete both their vegetative and reproductive life cycles within a season or a year. Biennials complete their vegetative growth phase during first growing season or first year and produce seeds during the second season or second year. That is, biennials complete their life cycles within two seasons or within two years. While perennials are those crops which may take one or more years to complete their vegetative phase before embarking on a continuum of reproductive cycles, yielding economically significant crop produce. That is, perennials grow for several years without compromising on their economic value. Similarly, perennial vegetables are those crops that produce edible portion that can be used as a vegetable continuously for several years. 

	Popular Perennial Vegetables: Five major perennial vegetables based on their popularity and consumer preference are asparagus, rhubarb, Jerusalem artichoke (Sunchokes), Chinese artichokes (crosnes) and globe artichokes. Major edible portion of these vegetables are listed below: 

	
		
				Vegetable 

				Edible portion 

		

		
				Asparagus 

				Tender shoots (spears)

		

		
				Rhubarb 

				Leafstalks (petioles)

		

		
				Jerusalem artichokes (Sunchokes)

				Tubers 

		

		
				Crosnes (Chinese artichokes)

				Tubers 

		

		
				Globe artichokes 

				Flower buds 

		

	

	Other perennial vegetables such as sea kale; horse radish; bamboo shoots; cactus stems (prickly pears); perennial onions;  radicchio; Belgian endive etc are also now becoming popular among the consumers worldwide. Unripe fruits of some of the perennial fruit plants such as plantain, jackfruit, breadfruit, papaya, mango, and drumstick are sometimes used as perennial vegetables in several Asian countries.

	 


Globe Artichoke

	Scientific name of Globe Artichoke is Cynara scolymus. It is a popular plant which is grown for its edible globular flower buds that is used as a vegetable. Globe artichokes are known by different names in different parts of the world. It is called “Sharifa” or "Shalifa" in Hindi.

	Taxonomy: Taxonomic classification of globe artichoke plant is as given below: 

	
		
				Kingdom

				Plantae

		

		
				Order

				Asterales

		

		
				Family

				Asteraceae

		

		
				Tribe

				Heliantheae

		

		
				Genus

				Helianthus

		

		
				Species

				tuberosus

		

	

	Origin and Distribution: Globe artichoke is believed to be a native of North Africa but today its cultivation is mainly concentrated in the Mediterranean region.

	Varieties: Two types of cultivars are available in the market: Traditional cultivars or cultivars that are propagated by vegetative propagation and seed cultivars or cultivars that are propagated by seeds. 

	[image: artichokes-jpg]

	Figure 1: Artichoke Plant

	Traditional Cultivars: A list of the popular 16 traditional cultivars of the globe artichokes is given below: 

	Camus de Bretagne- Green in color, large-sized flower buds

	Castel- Green in color, large-sized flower buds; popular in France

	Green globe- Green in color, large-sized flower buds; popular in USA

	Blanca de Tudela- Green in color, medium-sized flower buds; popular in Spain

	Blanc d'Oran- Green in color, medium-sized flower buds; popular in Algeria

	Bayrampasha- Green in color, medium-sized flower buds; popular in Turkey

	C3- Purple in color, large-sized flower buds; popular in Italy

	Romanesco- Purple in color, large-sized flower buds; popular in Italy

	Violet de Provence- Purple in color, medium-sized flower buds; popular in France

	Brindisino- Purple in color, medium-sized flower buds; popular in Italy

	Catanese- Purple in color, medium-sized flower buds; popular in Italy

	Niscemese- Purple in color, medium-sized flower buds; popular in Italy

	Violet d'Algerie- Purple in color, medium-sized flower buds; popular in Algeria

	Baladi- Purple in color, medium-sized flower buds; popular in Egypt

	Spinoso sardo- Traditional spined cultivar, popular in Italy

	Criolla- Traditional spined cultivar, popular in Peru

	Seed Cultivars: A list of the popular 10 seed cultivars of the globe artichokes is given below: 

	Madrigal- Popular seed cultivar, used for industry purposes

	Lorca- Popular seed cultivar, used for industry purposes

	A-106- Popular seed cultivar, used for industry purposes

	Imperial Star- Popular seed cultivar, used for industry purposes

	Northern Star- Popular seed cultivar, used for industry purposes

	Symphony- Seed cultivar, green color

	Harmony- Seed cultivar, green color

	Concerto- Seed cultivar, purple in color

	Opal- Seed cultivar, purple in color

	Tempo- Seed cultivar, purple in color

	Botanical Description: A detailed account of botanical description of the globe artichoke plant is given below: 

	Plant: On maturity globe artichoke plants reach up to a height of 1.5 to 2 meters. Leaves are lobed with silver green color and attain a length up to one meter when fully grown.
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	Figure 2: Artichoke Garden

	Flower: Flowers are borne on a globular flower head of about 15 centimeter diameter, which consists of numerous fleshy triangular bracts. Each flower consists of numerous individual florets which are purple in color.
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	Figure 3: Artichoke Flower Bud and Flower

	Flower bud: The edible portion of the globe artichoke is its globular flower bud. The base of the flower bud is known as ‘heart’ while the centre portion of the bud is called ‘choke’, which consists of mass of immature bracts. Flowering season starts from July and lasts until August.

	[image: veg]

	Figure 4: Artichoke Vegetables

	Nutrition in Globe Artichokes: Globe artichokes are highly nutritious vegetables and are commonly prescribed for the treatment of various cardiac diseases, liver problems and other stomach related ailments. According to USDA, 100g serving of raw, globe artichoke contains the following nutrient composition: 

	
		
				Nutrient

				Unit

				Value per 100 g

		

		
				Water

				g

				84.94

		

		
				Energy

				kcal

				47

		

		
				Protein

				g

				3.27

		

		
				Total lipid (fat)

				g

				0.15

		

		
				Carbohydrate, by difference

				g

				10.51

		

		
				Fiber, total dietary

				g

				5.4

		

		
				Sugars, total

				g

				0.99

		

		
				Calcium, Ca

				mg

				44

		

		
				Iron, Fe

				mg

				1.28

		

		
				Magnesium, Mg

				mg

				60

		

		
				Phosphorus, P

				mg

				90

		

		
				Potassium, K

				mg

				370

		

		
				Sodium, Na

				mg

				94

		

		
				Zinc, Zn

				mg

				0.49

		

		
				Vitamin C, total ascorbic acid

				mg

				11.7

		

		
				Thiamin

				mg

				0.072

		

		
				Riboflavin

				mg

				0.066

		

		
				Niacin

				mg

				1.046

		

		
				Vitamin B-6

				mg

				0.116

		

		
				Folate, DFE

				µg

				68

		

		
				Vitamin A, IU

				IU

				13

		

		
				Vitamin E (alpha-tocopherol)

				mg

				0.19

		

		
				Vitamin K (phylloquinone)

				µg

				14.8

		

		
				Fatty acids, total saturated

				g

				0.036

		

		
				Fatty acids, total monounsaturated

				g

				0.005

		

		
				Fatty acids, total polyunsaturated

				g

				0.064

		

	

	Similarly, 100 grams of cooked/boiled globe artichokes(cooked  without salt and drained) contains the following nutrients. 

	
		
				Nutrient

				Unit

				Value per 100 g

		

		
				Water

				g

				84.08

		

		
				Energy

				kcal

				53

		

		
				Protein

				g

				2.89

		

		
				Total lipid (fat)

				g

				0.34

		

		
				Carbohydrate, by difference

				g

				11.95

		

		
				Fiber, total dietary

				g

				5.7

		

		
				Sugars, total

				g

				0.99

		

		
				Calcium, Ca

				mg

				21

		

		
				Iron, Fe

				mg

				0.61

		

		
				Magnesium, Mg

				mg

				42

		

		
				Phosphorus, P

				mg

				73

		

		
				Potassium, K

				mg

				286

		

		
				Sodium, Na

				mg

				60

		

		
				Zinc, Zn

				mg

				0.4

		

		
				Vitamin C, total ascorbic acid

				mg

				7.4

		

		
				Thiamin

				mg

				0.05

		

		
				Riboflavin

				mg

				0.089

		

		
				Niacin

				mg

				1.11

		

		
				Vitamin B-6

				mg

				0.081

		

		
				Folate, DFE

				µg

				89

		

		
				Vitamin A, IU

				IU

				13

		

		
				Vitamin E (alpha-tocopherol)

				mg

				0.19

		

		
				Vitamin K (phylloquinone)

				µg

				14.8

		

		
				Fatty acids, total saturated

				g

				0.079

		

		
				Fatty acids, total monounsaturated

				g

				0.011

		

		
				Fatty acids, total polyunsaturated

				g

				0.145

		

	

	Uses: Globe artichokes are mainly used for food (vegetable) purposes. However, they have medicinal properties as well. In addition to this, globe artichoke plants are preferred for floral displays because of the attractive foliage and flowers. These plants are also grown in herbaceous borders. 

	Medicinal Uses of Artichokes: Cynarin extracted from globe artichokes increases bile flow, i.e. it acts as a diuretic which aids in digestion. It also strengthens liver function and gall bladder function. It also reduces cholesterol levels. It contains bioactive agents namely, apigenin and luteolin which help in reducing gallstones, and liver diseases. Artichokes are also useful for curing digestive problems like loss of appetite, indigestion, abdominal pain, bloating, nausea, constipation and flatulence, irritable bowel syndrome, jaundice, hepatitis, swelling from fluid retention and urinary stones, and rheumatism. It helps rid the body of toxins, and excess water weight. 

	Food Uses of Artichokes: Boiled globe artichokes is a favorite dish in some countries where boiling is done in open pots. Individual leaves in sauces (hollandaise, vinegar, butter, mayonnaise, aioli, lemon juice or other sauces) are also used as a culinary dish. Artichoke heart is also eaten, after removal of the inedible "choke". Herbal tea may also be prepared from the leaves of artichokes.

	Artichokes can be cooked in several ways. Preparing artichoke heads for food purposes may require some considerable time, but it is worth the effort. 

	[image: food-3074296_960_720]

	Figure 5: Artichoke Head Prepared for Cooking

	Pan Fried Baby Artichokes: Baby artichokes can be pan-fried to make delicious artichoke delicacies.
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	Figure 6: Pan Fried Baby Artichokes

	Artichoke Salad: Tender hearts of the artichokes are used with onions, lamb’s lettuce and other compatible vegetables to prepare mixed vegetable salads. 
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	Figure 7: Artichoke Salad

	Artichokes in Meat and Fish Preparations: Artichokes are a good addition in non-vegetarian food preparations such as fish and meat. 

	[image: kitchen-1023299_960_720]

	Figure 8: Artichokes and Prawns

	Growing Artichoke Plants: In fact, globe artichoke plants are perennials. But seed cultivars of globe artichokes are grown as annuals for vegetable purposes. It is very easy to grow artichoke plants and these plants are hardy and they need less to moderate care from gardeners and growers. 

	Climatic requirements: Globe artichoke is a sun-loving plant and hence requires plenty of sun light for its healthy growth. Hence choose a site where sunlight is abundantly available for its production. Globe artichokes are susceptible to frost injury and hence frost protection is absolutely necessary during winter.

	Soil requirements: Globe Artichokes require a well-drained, rich soil with a pH of 6.5 to 7.0 for its optimum production. Hence bulk quantities of organic matter and compost that are rich in phosphorus and potassium are added into the top soil in order to prepare the soil, well before planting.

	Propagation: Globe Artichokes can be propagated from seeds or from vegetative means such as root cuttings and by division. In recent years, micro propagation through tissue culture has also become one of the commercial propagation methods for globe artichokes.

	Planting: Nursery raised seedlings or cuttings are hardened before planting them in the main field. Generally a planting space of at least 3 feet apart in rows is recommended for both seedlings and cuttings. Rows must be at least 5 to 6 feet apart from each other.

	Fertilizer application: Organic fertilizers are best suited for globe artichokes. Globe artichoke plants may be fed with any of the organic fertilizers from spring to midsummer.

	Irrigation: Globe Artichokes require regular watering for its growth. Keeping the soil moist always is very much necessary. Providing biodegradable mulch for the plants is equally important.

	Weed Control: Manual weed control is generally practiced in globe artichoke cultivation. Chemical weed control may also be practiced in severe cases of weed infestations. 

	Disease Management: There are no major diseases that are found to affect the healthy growth of the globe artichokes.

	Insect Pest Management: There are no serious insect pests in globe artichokes.

	Harvesting of Globe Artichokes: The peak season for artichoke harvesting is the spring, but they continue to be harvested throughout the summer, with another peak period in mid autumn. Harvest artichokes before the buds start to open and they're still green and tight. The central bud usually ripens first, followed by the smaller ones that form on side shoots. When harvesting, they are cut from the plant so as to leave an inch or two of stem.

	Post Harvest Quality Management: Artichokes possess good keeping qualities, frequently remaining quite fresh for two weeks or longer under average retail conditions.

	Maturity Indices: The edible bud, composed of a cone of bracts, is harvested at an immature stage and selected for size and compactness. Overdeveloped buds have an open or spreading structure; the bracts have a brownish cast and are tough and stringy; the centers have a fuzzy, pink to purple appearance.

	Quality Indices: Quality indices are compact and well-formed buds, typical green color, a smooth and uniform stem-cut, freedom from insect damage or handling damage and defects. Artichoke buds should feel heavy for their size. Stems are generally cut 2.5 to 3.8 cm (1 to 1.5 in) below the base.

	Optimum Temperature and Relative Humidity: Optimum storage temperature for globe artichokes is about 0°C (32°F) with more than 95% RH (relative humidity). Hydro cooling, forced-air cooling and package-icing are common methods of post harvest cooling of artichokes. Storage potential of artichoke is generally less than 21 days as visual and sensory quality deteriorate rapidly.

	Rates of Respiration: According to UC Davis, respiration rates of globe artichoke vegetables during storage is as follows: 

	
		
				Temperature

				ml CO2 / kg•hr

		

		
				0°C (32°F)

				8 - 22

		

		
				5°C (41°F)

				13 - 30

		

		
				10°C (50°F)

				22 – 49

		

		
				15°C (59°F)

				38 – 72

		

		
				20°C (68°F)

				67 - 126

		

	

	Rates of Ethylene Production: Ethylene production in artichokes is very low; approximately less than 0.1 μl / kg•hr at 20°C (68°F).

	Responses to Ethylene: Artichokes have a low sensitivity to exogenous ethylene and therefore it is not considered a factor in post harvest handling and distribution.

	Responses to Controlled Atmospheres: 
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