



Study on economic viability of Chinese chives with special reference to Bishnupur district, Manipur	Comment by Anupam Adarsh: Economic Viability and Traditional Cultivation Practices of Chinese Chives (Allium tuberosum Rottler ex Sprengel) in Bishnupur District, Manipur


ABSTRACT

Chinese chives syn. Allium (Allium tuberosum Rottler ex-sprengel) belongs to the family Amaryllidaceae. It is locally known as “Maroi-nakuppi” in Manipur. It is an indigenous perennial herb available in abundance at the valley districts of Manipur and has been domesticated since time immemorial. A survey was conducted to collect the information on its uses and agronomic practices with economic return. It is very rich in minerals and vitamins and has got medicinal property. The whole plant can be used as antibacterial, cardiac, depurative, digestive, stimulant, stomachic tonic, anti-emetic, urinary incontinence, kidney and bladder weaknesses, bites, cuts, wounds, moth repellent, etc. This herb is traditionally used in various folk medicines as di-uretic and as wormicide to infants suffering from tape, round worms, etc. It also acts to regulate the normal flow of urine and is used in the treatment of fungal and bacterial infection on head. In Manipur, it is widely used as a flavouring agent in curry preparation in place of onion mostly in vegetarian items. It can be used as a flavouring ingredient in preparation of various food processing items. As Allium tuberosum is a high value indeginous spice herb, its cultivation with Improved package of practices will help to improve the economy of the marginal and sub marginal farmers. In Manipur, this indigenous spice has become very popular and some of the marginal and sub-marginal farmers have a good source of income simply by cultivating it throughout the year. It has got good demand in the local markets and many farmers may lead to a sustainable agriculture by producing Allium. It was observed that by adopting Integrated traditional knowledge practices, an average leaf yield of 105.75 q/ha with Benefit Cost ratio of 3.25: 1 could be obtained in a year. Thus, popularization on scientific cultivation of this crop is required for the welfare of the farmers and as a source of income generation for unemployed youths.
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INTRODUCTION
Chinese chives (Allium tuberosum Rottler ex-sprengel) is a perennial herb belongs to Amaryllidaceae family. The leaves are simple, alternate, long, slender, soft and leathery. The leaf base is fleshier and scalier. Two species of this herb is available in Manipur where the leaves are different- pin type and flat type respectively. The roots are thick and fibrous. It grows actively with profuse side shoots during the summer and rainy season, and the tubular flower shoots “scape” also comes up. A clustered of miniature white flowers in a cymose inflorescence is developed. The fruits are globular capsule. The seeds are very small, light and black in colour.	Comment by Anupam Adarsh: Add citation for this
Allium tuberosum is a species of plant which is considered as native to the Chinese province of Shanxi and cultivated and naturalized elsewhere in Asia and around the world. It is locally known as “Maroi Nakupi” in Manipur and has been domesticated since time immemorial in North-east India and has been using it as a very important spice vegetable. It is a perennial herb available in abundance at the various hills and valley of Manipur. The Allium is also found at the warmer region of North Eastern Himalayan ranges including Nepal. In Manipur, this indigenous spice has become very popular and some of the marginal and sub-marginal farmers have a good source of income simply by cultivating it throughout the year. In fact, it has got a good demand in the local markets and many farmers may lead to a sustainable agriculture by producing Chinese chives. The research on this indigenous spice crop has been neglected in most of the investigation as such there was little scientific information for crop production at present. But there is substantial scope for increasing yield to meet the increasing demands by adoption of improved cultivation practices for better growth and yield. The inorganic or organic fertilizers or manures may also be used as the source of plant nutrients.
It is very rich in minerals and vitamins and has got medicinal property. This herb can be used as both medicinal and food cuisine. It has a high demand for using as spice in place of onion mostly in preparation of vegetarian items. The adoption of this aromatic herb for sustenance has intrinsically linked to their cultural and traditional systems (Singh and Sundriyal 2003). The aromatic flavour present in the spice is a good appetizer.	Comment by Anupam Adarsh: Avoid repetition
The objectives of the study were to study the local uses of Chinese chives by the people of Bishnupur district, Manipur and to document the adopted package of practices of Chinese chives with economic return in Bishnupur district, Manipur for the first year.	Comment by Anupam Adarsh: To develop

MATERIALS AND METHODS
Bishnupur is one of the five valley districts of Manipur, covering a total area of 496 km2. The district has an area of 42,366 hectare of cultivable land, out of which 9,129 hectare is under horticultural crops. Rainfall being high in the state as well as the district, the soil of the district is acidic, pH ranging from 4.5 to 5.5. The texture of the soil is mostly clay-loam. The district has a great potential for production of horticultural crops. It occupies first position in terms of area and production of vegetables in Manipur. Vegetable growing yields a much higher income to the poor families. Some parts of the district are also cultivating fruits like pineapple, banana orange, etc. in commercial scale. Flowers are cultivated only as beautification of the houses and environment. Cultivation of some medicinal and aromatic plants has also started in small pockets.
For the present investigation, five (5) villages viz., Irengbam, Leimaram, Keinou, Ningthoukhong and Saiton were randomly selected for collection of data based on traditional uses and method of cultivation practices of Chinese chives adopted by different inhabitants of Bishnupur district Manipur. The survey was conducted during January 2020 to December 2022. The information and data collection was based on traditional uses and methods of its cultivation adopted in the selected villages including income generation from Chinese chives cultivation. During the survey programme, personal interviews by preparing questionnaires formats were conducted to collect the necessary data from five villages. The profile of the respondents in the study include: gender, age of respondents, occupational status, area of land holding and income from Chinese chives cultivation. Formal and informal interviews were conducted from 100 households following the method (Kumar, 2002)
Result and Discussion
The results of the survey conducted on the uses of Chinese chives, traditional cultivation practices and economic return from Chinese chives cultivation (Allium tuberosum Rottler ex-Sprengel) are given in Table1, 2 and 3.
Table 1. Local uses of Chinese chives by different inhabitants of Bishnupur district.  
	 Item
	                                Mode of Uses

	Medicine
	1. The whole plant can be used as antibacterial, cardiac, depurative, digestive, stimulant, stomachic and tonic. And also can be used as an anti-emetic herb that improves kidney function.	Comment by Anupam Adarsh: Cite reference to support the data
2. It is used internally to treat urinary incontinence, kidney and bladder weaknesses, etc. The leaves and the bulbs are applied to bites, cuts and wounds after crushing.
3. It is used in the treatment of fungal and bacterial infection on head as well as hair growth by crushing and boiling the leaf.
4. The juice of the plant can be used as a moth repellent.  

	Food/Ingredient
	1. The leaf is used as food cuisine and is widely used as a flavouring agent in curry making in place of onion.
2. It can be consumed as raw by adding to salads, matar, chana fry, etc.
3. It can be prepared as a main local cusine called Maroi nakuppi thongba.
4. It can be used as a flavouring ingredient in preparation of various food processing items.



Chives are known for its aroma and medicinal properties. This herb has anti-fungal, anti-bacterial and wormicidal properties. Traditionally, in East Asian medicine, Chinese chives are used to expel parasitic worms. Leaves of this plant are used for the treatment of several ailments such as asthma, abdominal pain, diarrhoea and diabetes (Laksmi et al., 2012). In Manipur, decoction of this herb is used to cure liver disorders and gastrointestinal disorders. The seeds of this herb have been used in traditional Chinese medicine to treat impotence, nocturnal emissions and as a tonic and aphrodisiac (Tanq et al. 2017). The crushed seeds are also used to cure kidney, liver and digestive problems (Jannat et al., 2019). Allium tuberosum has been widely used in traditional Chinese medicine for enhancing energy, supporting digestion and immunity, controlling anemia and hemorrhage, treating fatigue and cure intestinal parasites. Roots are believed to prevent gastric ulcers and treat dyspepsia (Ngaori et al., 2010; Huang et al., 2006). Yang et al., (2024) reported that the bacteria (Lactiplantibacillus plantarum) isolated from fermented Chinese chives has the potential to cure heart related diseases.
For the cuisines in Manipur, it is widely used as a flavouring agent and in preparation of curry in place of onion (Yumnam and Tripathy, 2012). It can also be consumed raw or boiled. Dried chives are used in the preparation of an indigenous food item known as ‘Bori’ for its flavour. The leaf is extensively used as a vegetable in preparation of curry both in vegetarian (Known as maroi nakupi-bori curry) and non-vegetarian curries (in Fishes and prawn). The chopped leaves of this herb are put in preparation of omelette. The plant shoot or leaf is used as an important ingredient in preparation of Pakoura or Bora. A Manipuri traditional cuisine called ‘Paknam’ the chopped plant is added as an important ingredient and prepared as Chopped plant is mixed with gram flour, preferably green chilli, common salt, sometimes added with fresh prawn and wrapped with the leaf of turmeric (2-3 layers) and baked. This food can be taken as snacks or along with major meals. Similar report was also given by Devi et.al (2021) in the study of traditional knowledge of indigenous spice-Eryngo.

Table2 : Details of traditional practices of Chinese chives by the farmers of Bishnupur district

	Sl. No
	Package of practices
	Irengbam
	Leimaram
	Keinou
	Ningthoukhong
	Saiton

	1.
	Mode of Cultivation 
	Integrated Traditional Practices
	Integrated Traditional Practices
	Integrated Traditional Practices
	Integrated Traditional Practices 
	Integrated Traditional Practices  

	2.
	Time of transplanting
	Jan-Feb
	March-April 
	Mar- May
	Feb-March
	Jan-Feb

	3.
	Land preparation
	2-3 times of ploughing 
	2-3 times of ploughing
	3-5 times of ploughing
	2-3 times of ploughing
	2-3 times of ploughing

	4.
	Method of planting
	Raised bed method
	Raised bed method
	Raised bed method
	Raised bed method
	Raised bed method

	5.
	Spacing
	15cmx15cm
	15cmx15cm
	15cmx15cm
	15 cm x 10 cm
	20cmx20cm

	6.
	Manure 
	Application of Poultry manure @ 24t/ha after transplanting
	Application of Poultry manure @ 24t/ha after transplanting
	Split application of Poultry manure @ 30t/ha
	Application of organic manure before transplanting @ 25t/ha 
	Split application of Poultry manure & rice husk @ 20 t/ha

	7.
	Fertilizer
(kg/ha)
	NA
	NA
	Urea-100
SSP- 400
	NA
	DAP-160
Urea-320
MoP-80

	8.
	Irrigation

	Alternate day by sprinkler system at a duration of 3hrs
	Alternate day by Rain pipe system
	2days interval during dry period
	Whenever required
	Alternate day by Rain pipe system at a duration of 3hrs

	9.
	Earthing up and weeding
	Earthingup after 2 months
	After harvesting
	After each harvesting
	After each harvesting
	After each harvesting

	10.
	Mulching
	Poultry manure
	Poultry manure with Rice husk
	Poultry manure with Rice husk
	Rice husk
	Rice husk

	11.
	Days to 1st Harvesting of Eryngo 

	30 days
	15days 
	20 days 
	25 days
	From  20 days after transplanting

	12.
	Frequency of harvesting
	30 days interval
	25days interval
	10-30 days interval
	25 – 30 days interval
	25 – 30 days interval

	13.
	Total number of harvestings per year

	10-11 times
	12-13 times
	10-11-11times
	9-10 times
	10-11 times

	14.
	Yield for 1st year 
	4625.75 bundles
	6250.45
bundles
	4852.50 bundles
	4187.8 bundles
	6522.15
bundles

	15.
	Average yield/ (kg/
ha)
	9251.5
	12,500.9
	9705
	8375.6
	13044.3



From the above table (2), it was found that all the respondents were having the knowledge of Chinese chives and growing in most of the kitchen garden as well as commercial in the selected five villages. 
Table3. Economic analysis of Chinese chives cultivation for the first year
	Sl. No.	Comment by Anupam Adarsh: Results of table 3 is not available
	Analysis for 1 hectare area
	Result

	1.
	          Average yield (q/ha)
	105.75 


	2.
	           Total cost of cultivation
	 97,615

	3.
	           Gross return
	 3,17,250    

	4.
	           Net Return                                    
	 2,19,635

	5.
	           Cost Benefit ratio    
	 1: 3.25




CONCLUSION
Chinese chive is being considered as an important perennial indigenous herb by different inhabitants of Bishnupur district both in terms of its uses and economic value. The recorded details of its uses and adopted cultivation practices in the district were almost similar system by the different villagers of Bishnupur. There was lack of scientific cultivation practices of Chinese Chives. Thus, efforts must be taken to popularize its scientific cultivation practices as there is economic viability of Allium tuberosum cultivation which will be helpful in upliftment of rural economy by further adoption of its scientific cultivation practices in Bishnupur district of Manipur. The popularization of this scientific cultivation will be a route for welfare of the marginal and sub-marginal farmers of the district.
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