PRODUCTION AND MARKETING OF HORTICULTURAL PRODUCTS IN THE NILGIRIS – A CASE STUDY

N. Selvaraj, B. Ramaraj and B. Anita

Horticultural Research Station, 

Tamil Nadu Agricultural University, 

Udhagamandalam - 643 001
The Nilgiris, the queen of hill stations, is considered to be the lungs of the southern states as the wealth of the southern states depends mainly on the health of the Nilgiris eco-system. The rich, organic fertile soil conditions existing in this district made agriculture successful. The mild summer and mild winter prevailing in the Nilgiris favour the cultivation of high value exotic vegetables and cutflowers throughout the year. The changing cropping pattern in the Nilgiris, has led to high incidence of insect pests, nematodes and diseases in hill crops. During the last three decades agricultural scenario in the Nilgiris has been drastically changed due to extensive and intensive cropping system with excess use of chemicals which has also led to the cessation of the beneficial microbial activity in the soil system, and paved way to the emergence of new pests and diseases, and the minor pests/diseases became major. Due to the continuous application of chemical fertilizers, the soil has become highly acidic (pH 3 to 4.5)  with high deposition of salts. Though the NPK status of the soil in the Nilgiris is high, due to the lack of organic matter, the soil has become unfertile and unproductive. The poor soil health has reflected in the decline on the yield of priority crops like potato, cabbage, carrot and beans. The high cost of chemical inputs, erratic rainfall and high fluctuation in the market price of vegetables have made agriculture a gambling. Besides these problems, monocropping of the tea cultivation in Nilgiris threatened the economy of the farmers due to the present very low price for fresh green leaves. 

At this point of time, the scientists of Horticultural Research Station, TNAU, Ooty has realized that the low-cost organic farming systems could be the only way to grow quality fruits, vegetables, cutflowers and medicinal plants which are in great demand both in domestic and International markets and could fetch high returns. The station has played a key role in integrating the various biodynamic organic farming systems for the promotion of vedic agriculture in the Nilgiris. The Horticultural Research Station, Ooty has developed integrated biodynamic organic farming systems which includes the application of lupin as green manure, biodynamic compost, vermicompost, vermiwash, seed treatment/soil spraying/foliar spraying of biodynamic preparations (cow pat pit, horn manure and horn silica), application of native strains of biofertilizers (Azospirillum, Phosphobacteria and Rhizobium), bicontrol agents (Metarrhizium anisopliae, Trichoderma viride and Pseudomonas fluorescens), adoption of suitable intercropping/crop rotation systems, use of botanical extracts prepared from the locally identified weeds, spraying of dasagavya, use of insecticidal botanical baits, low cost insect traps, Agni hortra vedic homa farming techniques and spraying of Manchurian tea extract. In this system planting of different vegetables in certain days of a month according to the planetary constellations which is very much in accordance to the vedic tradition was also followed.

Organic farming technologies developed by Horticultural Research Station, Ooty :

Experiments were conducted to study the effect of Biodynamic organic farming system on potato, cabbage, carrot, French beans, rosemary, carnation and gerbera at Horticultural Research Station, Ooty and also in the farmer’s fields during 2003-2006. The experiments consisted of the following four treatments viz., (i) Biodynamic organic farming, (ii) Conventional farming, (iii) Biodynamic + Conventional and (iv) Absolute control. 

The results of the experiments revealed that adoption of integrated biodynamic organic farming systems through scientific methods increased the mean yield of potato by 10.4% and 10.9% under irrigated and rainfed conditions respectively over the conventional system. The practice of biodynamic organic farming system in potato cultivation has recorded the highest net profit of Rs. 1,10,000 under irrigated crop and Rs. 60,000 under rainfed crop. But the conventional treatment has recorded only Rs. 45,000 and Rs. 16,500 respectively. In carrot, 17.2% and 24.0% of additional yield was recorded in biodynamic organic farming system under irrigated and rainfed systems respectively and also found to increase contents of carbohydrate by 60 percent, protein by 66 percent, Vitamin C by 74 percent and (-carotene by 82 percent over the conventional system. In cabbage, 14.3% and 28.3% of additional yield was recorded in biodynamic organic farming system under irrigated and rainfed systems respectively over the conventional system. In French beans, the yield increase was 24.5% and 22.5% in biodynamic organic farming system under irrigated and rainfed systems respectively over the conventional system (Table 1, 2, 3). 

Table 1. Yield performance of vegetables under biodynamic organic farming system at Horticultural Research Station, Ooty. 

	Treatments
	Potato (t/ha)
	Carrot (t/ha)
	Cabbage (t/ha)
	French Beans (t/ha)

	
	Irrigated
	Rainfed
	Irrigated
	Rainfed
	Irrigated
	Rainfed
	Irrigated
	Rainfed

	T1 – Biodynamic
	38.1

(10.4)
	21.2

(10.9%)
	38.8

(17.2%)
	22.2

(24.0%)
	72.7

(14.3%)
	40.8

(28.3%)
	26.4

(24.5%)
	17.4

(22.5%)

	T2 – Conventional
	34.5
	19.1
	33.1
	18.6
	62.3
	31.8
	21.2
	14.2

	T3 – Biodynamic +  Conventional
	32.0
	16.8
	32.7
	17.9
	59.4
	25.1
	15.4
	10.2

	T4 – Absolute Control
	23.1
	12.7
	20.6
	14.1
	40.9
	15.1
	12.2
	7.8

	CD at 0.05
	3.83
	2.42
	3.65
	2.98
	2.63
	3.41
	2.03
	1.90


*Percent increase over conventional

Table 2. Effect of biodynamic organic farming system on the Nutritive value of carrot cv Koroda (Irrigated)

	Treatment
	Carbohydrate g/100 g
	Protein g/100 g
	Vitamin c (mg)/ 100 g
	( carotene mg / 100 g

	T1 – Biodynamic
	20.4
	1.5
	19.5
	8.2

	T2 – Conventional
	12.8
	0.9
	11.2
	4.51

	T3 – Biodynamic +  Conventional
	12.0
	0.9
	11.0
	4.48

	T4 – Absolute Control
	10.8
	0.8
	10.0
	4.40


Table 3. Net profit in cultivation of biodynamic potato, cabbage, carrot and French beans

	Sl.No.
	Crop
	Net Profit in 

Irrigated Season (Rs.)
	Net profit in 

Rainfed Season (Rs.)

	
	
	Biodynamic
	Conventional
	Biodynamic
	Conventional

	1.
	Potato
	110000
	45000
	60000
	16500

	2.
	Cabbage
	232450
	100200
	87100
	6900

	3.
	Carrot
	290000
	93200
	125000
	14100

	4.
	French Beans
	197000
	50300
	85000
	16600


In carnation, the biodynamic organic farming system has recorded significantly more number of flowers/plant (13.5) with increased shelf life. In gerbera the organic practices increased the number of flowers (32.3/plant), which was 31.29 percent higher than the conventional. The shelf life of the gerbera flowers obtained with the organic treatment was 15 days which was 6 days more than conventional system. In general the stalk length, colour, appearance and quality of the flowers produced through organic methods in carnation and gerbera were excellent (Table 4 and 5). 

Table: 4 Effect of organic farming on yield and shelf life of Carnation cv. Cobra

	Treatment
	No. of flowers/

Plant/

Year
	Shelf life of flowers (days)
	Benefit- cost ratio

	T1 – Organic
	13.5
	14
	3.4

	T2 – Organic + Conventional
	11.2
	10
	2.3

	T3 - Conventional 
	10.2
	9
	1.7

	T4 – Control
	6.0
	6
	0.6

	        CD at 5%
	1.6
	-
	-


Note: Carnation flowers produced by organic method – were sold @ Rs. 4/flower

          Carnation flowers produced by conventional – were sold @ Rs. 3/flower

Table 5. Effect of organic farming on yield attributes of gerbera cv. Ruby 

   Red 

	
	Mean Stalk length (cm)
	Mean Flower diameter (cm)
	Mean No. of flowers/

Plant/ year
	Mean No. of flowers/year/plant
	Shelf life of flowers (days)
	Benefit- cost ratio

	Treatment
	
	
	
	A grade
	 B grade
	C grade
	
	

	T1 – Organic
	46.8
	11.8
	34.0
	33.0
	-
	-
	15
	3.5

	T2 - Organic + 

       Conventional
	41.7
	9.8
	28.7
	18.7
	8.7
	1.5
	11
	2.2

	T3 - Conventional 
	40.8
	8.7
	26.3
	15.5
	7.5
	2.5
	7
	1.5

	T4 – Control
	26.7
	6.5
	17.2
	7.0
	5.9
	1.2
	5
	0.7

	      CD at 5%
	2.7
	0.9
	2.5
	-
	-
	
	-
	- 


Note: Cost of gerbera flowers produced by organic method – Rs.6/flower

          Cost of gerbera flowers produced by conventional – Rs.4/flower

In rosemary, an aromatic plant, the biodynamic organic farming system increased the herbage yield by 18.5% with increased oil content of 1.1% which was 22% higher than the conventional treatments. 

Table: 6 Effect of Organic Treatments on Growth and Yield of Rosemary, Culture 

    RO-5

	Treatments
	Yield (kg/ha)
	Oil content 

(per cent)
	Benefit- cost ratio

	T1 - Organic
	6672.45
	1.1
	1.96

	T2 - Conventional
	6008.79
	0.9
	1.87

	T3 - Organic + 

       Conventional
	5564.34
	0.9
	1.68

	T4 - Control


	3332.87
	0.8
	1.11

	CD at 5 %
	- -
	NS
	- -


Apart from increased yield, the biodynamic farming systems also enhanced the soil microbial activity of beneficial bacteria, fungi, actionomycetes and diazotrophs which favoured the plant growth, vigour, yield and quality parameters of the horticulture crops (Table 4). 

Table: 7 Effect of Biodynamic Organic Farming System on the Soil Microbial 
 
   Population

	Treatments
	Bacteria x 107 cells/g
	Fungi x 104 cfu/g
	Actinomycetes x 104 cfu/g
	Diazotorphs x 105 cfu/g
	PSM x 104 cfu/g

	
	2003
	2003
	2003
	2003
	2003

	T1 Biodynamic
	81
	41
	46
	93
	45

	T2 Conventional
	22
	18
	8
	16
	6

	T3  Biodynamic + Chemical 
	63
	44
	39
	83
	29

	T4 Absolute control 
	42
	30
	20
	43
	18


Training and Extension Activities 

            The Horticultural Research Station has trained more than 8000 farmers in Nilgiris on the various aspects of organic farming, including production  technology for vegetables, fruits, cutflowers, medicinal and aromatic plants and mushroom.  High tech training on post harvest processing and preservation has been provided to various women self help groups and the farmers of Nilgiris. Trainings have been organized for farmers visiting the station from different parts of TamilNadu as well as AndraPradesh, Karnataka, Kerala and Rajasthan.  Trainings have also been provided at international level for the students from Cornell University and officials from UNOPS, East Timor.  Awareness campaigns, demonstrations and on farm trials are being regularly conducted in the villages so as to encourage the farmers to take up organic farming.  The unemployed youth have been trained on production of biofertilizers, biocontrol agents, vermicompost and organic mushroom cultivation which has motivated many to start their own production units. Government officials, Non Government Organizations and students have also been trained on the various organic farming technologies developed. 

                   In collaboration with the state Department of Horticulture, the Horticultural Research Station has supplied nearly 30 tonnes of biofertilizers and biocontrol agents which has been distributed to the farmers of Nilgiris at a subsidized rate for the past two years.  

Organic Growers Association of Nilgiris

            Under the technical guidance of the Horticultural Research Station, and with the support of Eco – Agri Research foundation (NGO) an association has been formed by the organic growers of Nilgiris. Scientists, Non Government Organizations, Self Help Groups, Private enterpreneurs and farmers are currently the members of the association. It has also established 15 organic clubs in different villages involving the local farmers. The association is actively involved in the promotion of organic cultivation in Nilgiris by organizing seminars, campaigns and trainings.  It is also supporting the organic growers by aiding in supply chain management and marketing. 

Marketing of organic products


Close attention to marketing is an integral part of successful organic farming. In Tamil Nadu, Nilgiris District has been declared as an Agri Export Zone by the Government. Being identified as an Agri Export Zone there is a vast scope for export of organic products. The demand for organically grown horticultural products especially vegetables, fruits and herbal products in estimated to increase in future especially in the US and Europe.


Since Nilgiris has an ideal climate for growing a range of horticulture crops like vegetables, fruits, medicinal and aromatic plants, plantation crops all round the year there is enormous potential for ensured and continuous supply of organically cultivated products for local, domestic and international markets.

Contract Developed For Marketing of Organic Products


At present more than 500 farmers in Nilgiris have shifted to organic cultivation and the Horticultural Research Station has helped in identifying contracts for marketing of organic hill horticultural products in the metropolitan cities. An MOU has been signed between organic growers of Nilgiris and VITAN super market Chennai  in the presence of the District Collector and the Vice – Chancellor of Tamil Nadu Agricultural University for marketing of organic vegetables. The organic growers are presently supplying 5000 Kgs of vegetables twice a week to the local market as well as markets in Bangalore, Coimbatore and Chennai.  The prices have been fixed and the farmers are able to  fetch premium price for their products.  The different Non-government Organisations like Eco Agri Research Foundation, Key stone and HOPE are also providing adequate support to the organic farmers in marketing their products for a higher price (Table 5)

          Table: 8 Price List for Nilgiris Organic Vegetables

	Sl.No.
	Particulars
	Market Price

	
	
	
	Organic 

Rs./Kg
	Conventional

Rs./Kg

	1.
	Bush beans
	-
	15
	12

	2.
	Double beans
	-
	30
	16

	5.
	Broccoli
	-
	40
	14

	6.
	Cabbage
	-
	8
	4

	7.
	Capsicum
	-
	25
	16

	8.
	Carrot
	-
	20
	8

	9.
	Brussels sprout
	-
	30
	24

	10.
	Turnip
	-
	10
	4

	11.
	Red cabbage
	-
	12
	8

	12.
	Peas
	-
	35
	22

	13.
	Paprika
	-
	50
	23


Demand for Organic hill horticulture crops


Though the demand for organic hill horticulture crops is very high in local and domestic markets the production is very much limited. The per day requirement for organic vegetables is nearly 150 tonnes in the southern states of India, while the average production is only up to 5 tonnes per day. Hence it is essential that we increase the production to meet out the demand of local and domestic markets 

Constraints


The market potential for organic horticulture produce for export and domestic market shows excellent scope. However there are several obstacles for successful production and marketing of organically grown produce. The major constraints faced by the farmers of Nilgiris in production and marketing include

· Lack of co-ordination among the farmers and cluster farming activities

· Lack of awareness

· Drastic reduction in cattle population

· Lack of infrastructure facilities like cold storage, vacuum packing units, processing units etc.

· Non availability of information on marketing

· Lack of support from the Government agencies and other relevant departments in the form of subsidy and financial assistance

· Non availability of  marketing outlets 

· Irregular supply 

· High certification cost 

· Lack of government policies to support organic farming

Suggestions


Organic farming can be promoted and developed further in the years to come if the following suggestions could be implemented with the involvement and commitment of the organic growers, scientists, government agencies, NGOs and consumers.

· Intensive research on organic farming and net working of research information

· Increased awareness and technical know how through intensive training programmes

· Supply of organic inputs at subsidized rates

· Cluster farming to ensure regular supply

· Co- ordination with animal husbandry department to increase the population of local cattle breed 

· Reintroduction of mixed farming system with sheep, goat and poultry

· Establishment of organic hubs which could serve as information technology centres and collection centres to facilitate marketing and for providing information on marketing

· Creation of better infrastructure facilities like processing units, vacuum packing units and community cold storage warehouses

· Better transportation facilities using refrigerated vehicles

· Improved credit facilitates for organic farming through banks 

· Simplified certification procedures, reduced certification cost and encouraging group certification

· Government policies to support organic farming

· Contract farming with  super markets and multinational companies

· Introduction of organic farming curriculum at school and college levels

· Separate courses on organic farming in Agricultural universities at UG and PG level 

· Increased consumer awareness on the values of organic products

· Facilitate export marketing as per the internationals standards through Good Agricultural Practices  
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