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INTRODUCTION
Everything in our body is in our food, 

Starting with a single cell, 

Growing to our present size and 

For as long as we live – Food becomes us .

                                                                                           - Leverton, 1966

Food keeps us alive and healthy and all living beings need food.  Food has been a basic part of our existence.  It is therefore natural that we spend a large part of our lives thinking about food and enjoying it (Mudambi and Rao, 1997). Man’s ability to meet his nutritional needs and maintain good health depends upon the type and quantity of foodstuffs he is able to include in his diet.  Buoyant human health depends on wholesome food we eat (Gopalan. et al, 1989).


The demand for food is increasing day by day due to population explosion.  The population of our country has crossed the limit of hundred crores now (Bhattacharyya,2003). The greatest challenge facing the nation in the coming years is to provide safe food for the growing population in the country.  The available resources are significantly lower and thus the challenge for increasing the production of food grains, vegetables and fruits in the developing world particularly India is as great today as it was three decades ago at the start of green revolution.

Modern crop production technology have placed India among the leading producers of wheat, rice, fruits, vegetables, milk and fish.  All these achievements in agriculture make us feel proud, but not complacent when we consider the challenge that the future holds for us.  The most formidable challenge is the disastrous effect on the ecosystem.  

The factors which have brought about the qualitative and quantitative increase in food production, have also caused serious deterioration in the green environment.  The overuse of chemical fertilizers, indiscriminate use of pesticides, injudicious management of water resources, deforestation, green house gases have all combinedly compounded the situation and are endangering our eco-friendly system (Devaraj.et al, 2000).  

The chemical approach for increased production has many drawbacks and hazardous consequences and mankind has to pay a heavy price in terms of carcinogenic, mutagenic and reproductive defects (Velmayil and Suganya, 2003).

It is healthy soil that produces safe food and only safe food can open the door to a healthy living (Stenier, 1999).  Soil is the basis for all human life, hence our only hope of a healthy world rests on the methods of agronomy.  Malnutrition begins with the soil.  Minerals in the soil, through the foods grown control the metabolism of cells in plant, animal and man.

According to Globe and Mail (2003), compared to 50 years ago, today’s regular fruits and vegetables contain dramatically less vitamins and minerals.  The average potato has lost 57 per cent of its vitamin C, 28 per cent of its calcium, 50 per cent of its riboflavin and 18 per cent of its thiamine.

The declining trend in productivity, shrinking natural resource base, salinisation, depleting fertility, soil erosion, threatened loss of biodiversity and global climate change are matters of grave concern.  The injudicious use of pesticides and herbicides have been found to cause an increase in the incidence of cancer and other serious diseases through the toxic residues in the edible plant parts (Vipin.et al, 2003).

In the United States, farmers apply approximately 700 million pounds of more than 300 different pesticides to their crops to destroy weeds, insects, fungi, bacteria and rodents.  Many crops are sprayed with pesticides  over  20 times in one season (Donald Reed, 2003).

Moreover continuous use of pesticides has developed resistance among target organisms.  It is disheartening to note that DDT and other toxic chemicals have been detected in milk which had led to serious health hazards. According to Environmental Protection Agency, pesticides are rated as third-highest risk factor for cancer incidences.

Environmental problems caused by these xenobiotics have been reported from time to time as these chemicals lace the food with residue (Vipin,2003).  It has been estimated that hardly 0.1 per cent of the agro chemicals used, reach the target pest leaving the rest 99.9 per cent to enter the environment to cause hazards to non-target organisms including human beings.

As our food system becomes even more complex, foods become more highly processed and the variety of foods available at any one time overcomes geographical and seasonal restraints and hence people are concerned about the type of food they eat. The increased use of antibiotics, artificial additives and chemicals as well as irradiation and genetic modification of foods have added fuel to this concern (Stolon, 2003).

Producing crops using fertilizers and chemicals has come to be known as conventional agriculture (Virginia, 2001). Environmental concerns, possible pesticide residues in foods and declining energy resources have breathed new life into alternative forms of production such as organic farming (Aldrich, 2003).  Foods that are organically farmed are seen as more natural, healthier and perhaps of higher quality.

According to the Federal Organic Food Protection Act (1990), organically grown foods are cultivated without synthetic pesticides, herbicides and fertilizers. Common practices used in organic farming and food production include the use of natural fertilizers and composts, crop rotation for building healthy soil, pest and weed control using naturally occurring bioagents, predator insects and hand cultivation methods.

By respecting the natural capacity of plants, animals and the landscape, organic agriculture aims to maximize the quality of food whilst maintaining a sustainable agriculture and environment (Stolon, 2001).

In the views of Rosen and Francis (2003) a food that is described as ‘organic’ simply means a food in its purest form, grown or produced without chemical aid. Organic farming keeps harmful chemicals and pesticides out of the food we eat and beverages we drink.  It also prohibits the use of antibiotics in animal feed which are routinely used in conventional farming and is known to create dangerous antibiotic resistant pathogens.

Italian researchers have found higher polyphenols in organic peaches and pears (Carbonaro et al., 2002). A team from the University of California (Asami and Mitchell,2003) also found higher levels of polyphenols in organic black berries, straw berries and corn, while a French study has found higher lycopene, beta-carotene and polyphenols in organic tomatoes (Borel et. al, 2003).

According to Kalloo (2002), vegetables are a vital source of minerals, vitamins and dietary fibres and thus play an important role in human nutrition in supplying adequate quantity of anti oxidants and micro nutrients.

A large number of studies have shown that the consumption of vegetables especially cole crops reduces the risk of cancer, particularly cancer of  alimentary canal  and respiratory tract.  Until recently attention has been paid to vitamins such as ascorbic acid, provitamin A and dietary fibre in these foods, but in recent years it has been shown that the plant tissue contains a whole variety of potential anticarcinogenic secondary metabolites.These include flavanoids, glucosinolates and isothiocyanates.  Vegetables are the major source of these antioxidant and anticarcinogenic substances (Pandey and Kumar, 2002).

The  discovery of phytochemicals in vegetables and their strong anti-oxidant potential in scavenging free radicals has generated tremendous attention among scientists.  Consumption of vegetables has significant health promoting effects and can reduce the incidence of cardio vascular diseases, cancer, AIDS and various other degenerative diseases (Kaur and Maini 2002).

Organic foods are required in a number of alternative treatments, including alternative cancer therapies.  It is widely assumed that any benefit derived from organic foods is due to an absence of pesticide residues (Virginia, 2003).

Many foreign countries have directed their attention to the study of organic agriculture and organic foods. Whereas there are limited studies available in India to highlight the importance of organic foods over conventional foods.  Hence with this background, a study was planned to evaluate the organically grown vegetables against the conventional vegetables in terms of various parameters.

The objectives of the study are to

· Collect information on the type and extent of usage of organic vegetables

· Analyse the nutritive value of organic and conventionally grown vegetables.

· Evaluate the acceptability of recipes prepared with organic vegetables and 

· Assess the keeping quality and cost of organic and conventional vegetables.

II. REVIEW OF LITERATURE

The literature pertaining to the study on the ‘Nutritive value and Acceptability of Organically and Conventionally Grown Vegetables’ is discussed under the following headings:

A. Role of Vegetables in Our Diet

B. Adverse Effects of Chemicals on Health

C. Significance of Organic Foods and 

D. Research Highlights and Nutritional Studies of Organic Foods.

A. Role of Vegetables in Our Diet

Vegetables are referred to ‘any plant’ but specifically to those that are edible. The definition of a vegetable has been narrowed in practice to the edible part of a plant in raw or cooked form accompanying the main course of a meal. They form an important part of the diet and are usually regarded as ‘good’ foods (Fox and Cameron,1995).

According to Mudambi and Rao (1997), vegetables may be derived from almost any part of a plant : roots (carrots, beets, turnips and radishes), bulbs (onions and garlic), stems (celery and asparagus), leaves (spinach and lettuce), seeds (beans, corn and peas) and even flowers (broccoli and cauliflower). Vegetables are protective foods and play a very important role in maintaining the health status of the people (Meerabai, 2001). They also add colour, flavour and texture and improve the acceptability of a meal.

Vegetables are living foods packed with enzymes, vitamins and minerals and the consumption of raw vegetables or vegetable juices would ensure an abundant supply of essential nutrients (Veith, 1998).

 Strain,et.al (1999) states that, vegetables contain a very high proportion of water and the major contribution of vegetables to the diet lies in their content of vitamins and minerals.

Graimes (1999) regarded vegetables like carrots, potatoes, beetroots and radish as a comforting and nourishing food. These sweet, dense, fresh vegetables provide sustained energy, valuable fibre, vitamins and minerals.

Britton (1991) states that the antioxidant property of carotenoids prevent the oxidative damage of free radicals and they play a role in protection against cancer and other diseases.

It has been suggested that nutrient content in addition to other non-nutritive compounds found in a plant-based diet of vegetables contribute to reduced risk for certain cancers (Mudambi and Rao, 1997).

Strong evidence of a protective effect of fruit and vegetable consumption is seen with cancers of the pancreas and stomach as well as in colorectal and bladder cancers and cancers of the cervix, ovary and endometrium (Block et.al., 1992).

Combining fruits and vegetable intake with physical activity, maintenance of a healthy weight and abstinence from smoking, may reduce cancer risk by 60 to 70 per cent (American Institute for Cancer Research, 1997).

According to Strain et.al (1999), dietary supplementation of vitamins C, E and beta carotene individually have not been shown to be protective against cancer and it has been suggested that either there may be a synergistic effect between the various antioxidants found in plant foods or that some of the numerous other substances in foods like lycopene, cutein, indoles and phenols may be the protective agents.

Patil and Hulamani (2002), reported a number of compounds present in vegetables such as ascorbic acid, tocopherol, cysteine, glutathione or tannins which block the formation of the carcinogenic nitrosamines or nitrosamides in food or in the organism thereby inhibiting carcinogenic activity. Other anti carcinogenic substances include aromatic isothiocyanates or phenolic antioxidants, some indoles, coumarines or flavones, betaline, retinoids and beta carotenes.

Flavanoids, a large group of phyto chemicals known for their health promoting qualities are found in vegetables and fruits. Flavanoids are powerful antioxidants that help to protect LDL cholesterol against oxidation and reduce blood platelet stickiness, making blood clots less likely to form.  In addition to flavanoids, fruits and vegetables are rich in carotenoids.  Studies suggest that a diet rich in carotenoids is also associated with a lower risk of heart disease(Whitney and Rolfes, 2002).

Phenols from plants such as hydroxy cinnamic acids and their compounds are antimutagenic and anticarcinogenic and act as inhibitors against nitrosamine formation(Hermenn, 1996).  According to Asha et.al (2001), consumption of cabbages reduces the risk of mutagenic substances on intestinal flora. Horse radish known as old household medicine is useful in treating infections of urethra.

Graimes (1999) claimed that a single carrot will supply enough vitaminA for an entire day and is reported to cut the risk of lung cancer by half even among ex-smokers. Beetroot is used to treat disorders of the blood including anaemia. It is an effective detoxifier and because of its high fibre content, beetroot is recommended to relieve constipation.

The potassium in potato is strongly alkaline which helps for activation, of liver, elastic tissues and muscles. Cauliflower is easier for diabetic people to eat and is also good for reducing diets, because it is low in calories (Thamizhvendan and Rajeshwari, 1999).

According to Ames (1990), it is well established that greater the daily intake of vegetables and fruits, lower the risk of leading causes of death such as cancer, cardiovascular diseases and diabetes.

Another important nutritional benefit of fruits and vegetables is the bulk they produce because of their high fibre and water content. This bulk promotes gastrointestinal motility and generally facilitates the passage of food through the gastrointestinal tract, helping to prevent constipation (Guthrie and Picciano, 1995).

In our quest for becoming a developed nation by 2020, vegetables are potential crops for fighting hunger and poverty alleviation and to provide nutritional security. These are ready sources of farm income because of their high yield potential per unit area and that too in the shortest time, besides being rich in health building substances especially vitamins, minerals, carbohydrates and ability to fight cancer (Kalia, 2003).

B. Adverse effects of Chemicals on health

Agriculture is the second oldest profession mankind has learnt next to hunting and it remains to be the major source of livelihood for a majority of the population (Kumarasamy, 2001).

The greatest challenge of today’s agriculture is to feed the growing population and restore the natural resources. Global food production needs to be doubled by 2020 just to maintain the present per capita food consumption (Archana, 1998). Uncontrolled population growth in developing countries accelerated the imbalance between human needs and sustainable use of land (Ghosh, 2000). 

According to Jat and Kumar (2002), in order to meet the needs of the people, Indian agriculture has experienced several revolutions viz, green, yellow, blue, white, brown, etc., but the most important is green revolution which made us self-sufficient or even with surplus food to feed the burgeoning human population. Green revolution is the result of increased use of high yielding varieties, fertilizers, pesticides and mechanization but led to some fatigues to our natural resource base.

Though by virtue of chemical fertilizers the production and productivity of crops have increased but the increased use of pesticides have posed many environmental and health problems. The chemical fertilizers and pesticides used over a long period of time have adverse toxic effects on the production potential of the land and the ultimate consumers of the products. Alarm bells have started  ringing as chemical residues are being detected in the farm produce. A continuous use of chemicals would also affect the generations to come (Velmayil and Suganya, 2003).

         Toxic residues of agricultural chemicals entering the human diet are of major concern today.  Ghosh (2000), gives the average dietary intake of pesticide residues in mg/day/person  various countries  as below:

	USA
	7.6

	UK
	12.0

	Canada
	13.3

	Australia
	20.0

	Germany
	149.0

	Europe
	156.0

	India
	

	    Non – Vegetarians
	356.3

	    Vegetarians
	362.5


Indians take about 40 times more pesticides through food items than the average American intake.

Prior to World War II, agricultural chemicals were virtually not used. But by 1995, more than 45 million tonnes of chemical fertilizers and 770 million tonnes of synthetic pesticides were used in US agriculture alone (Terry and Aspelin, 1999).

According to Meerabai and Raj(2001), excessive use of chemical fertilizers causes environmental pollution both at the manufacturing and application sites.  When water soluble nitrogen fertilizers are applied to the soil, a good portion of added nutrients does not become available to the plants, but is lost to the ground water through leaching or run off.

Channabasavanna et.al (1999), reported that excess nitrate leached into rivers or ponds encourages the growth of organisms and thus a lot of organic matters produced which on decomposition lead to bad smell, which has an adverse effect on health. This whole change is called eutrophication.

Foods grown with chemical fertilizers caused various deteriorating health hazards in animals as well as human beings (Channabasavanna et.al,1999).

· Accumulation of excess nitrogen in plant causes an infant disease, methaemoglobinemia.

· Amines produced from the nitrogeneous fertilizer cause cancer in human beings.

· Residues of pesticides and herbicides affect the central nervous, respiratory and gastro intestinal systems of human beings.

· Chemical residues also cause depression, insomnia, oral acetomatism, myoclonus and hyper reflexia of man.

· Some pesticides can also cause wheezing and nausea by irritating the lungs if large amounts are inhaled.

An increased mortality due to pancreatic cancer was associated with exposure to DDT and related compounds in a cohort of 5886 chemical workers. Twenty eight cases and 112 matched controls were compared for work exposure to chemicals and lifestyle factors. Exposure to DDT was associated with a relative risk of pancreatic cancer with workers having the longest exposure (Concon, 1986).

Charles (2001) reported that, women diagnosed with breast cancer were six to nine times more likely to have the pesticides DDT or hexa chlorobenzene in their blood streams compared to women who did not have breast cancer.

There is a strong association between breast cancer and exposure to chemical pesticides. Atrazine, a common ingredient in pesticides, causes breast cancer in rats, chromosomal break down in ovaries of  hamsters and hind-limb deformities in frogs (Dauncey, 2002).According to Longnecker (2001), many organo chlorines are endocrine disruptors or carcinogens in experimental assays. 

The Natural Resources Defence Council (1989) and the Environmental Working Group (1998) found that millions of American Children are exposed to levels of pesticides through their food that surpass limits considered to be safe.  Some of these pesticides are known to be neurotoxic, able to cause harm to the developing brain and nervous system. Additionally, some researchers felt that children and adolescents may be especially vulnerable to the cancer causing effects of certain pesticides since the body is more sensitive to the impact of these materials during periods of high growth rates and breast development (Groth, 1999)

According to Heaton (2001), pesticides mimic the hormone oestrogen, potentially disrupting the fine hormonal balance in our bodies and may be why incidences of hormone–related breast, prostrate, ovarian and testicular cancers are all on the increase.

A large dose of pesticides to which farm workers may be exposed can cause acute toxic reactions such as skin rashes. The small amounts of pesticides that remain in the food supply will cause no immediate reaction but could cause health problems if routinely consumed over a long period (Smolin and Grosvenor, 1997).

Batelle (1999) reported that several kinds of fertilizers contain toxic heavy metals that enter the soil and are absorbed by plants. Phosphate fertilizers often are contaminated by cadmium. Also, trace mineral fertilizers and materials derived from industrial waste can contain a number of heavy metals. These heavy metals build up in the soil when these fertilizers are used year after year. As the soil becomes more contaminated the crops grown on these soils also become more contaminated.  

Aluminium at high levels leads to birth defects, asthma, alzheimers and bone diseases. Calcium toxicity results in developmental and neurological toxicity, growth retardation, cognitive delay, kidney, nervous and immune system damage. Cobalt only at high levels leads to lung damage. Boron causes low sperm count, nose, throat and eye irritation. Manganese is suspected to damage respiratory, reproductive and gastro intestinal systems(Velmayil and Suganya 2003).

Lindane can cause breast cancer and acts as a  nerve poison. It also affects the reproductive system and is a known carcinogen. Chloropysifos can cause foetal malnutrition, pneumonia, muscle paralysis, even death due to respiratory failure. Malathion can damage nervous system, if it enters the body. DDT, a common insecticide, affects the nervous system and could act as a carcinogen (Mustari Begum, 2003).

The Environmental Protection Agency (2000) considers, 60 per cent of all herbicides (weed killers), 90 per cent of all fungicides (mold killers) and 30 per cent of all insecticides (insect killers) as potentially cancer causing.

Chemical fertilizers and pesticides are thus born as ‘devastating weapons in man’s war against his own kind’. Organo phosphates of which parathion and malathion are the most widely used are aimed at destroying the nervous system, whether the victim is an insect or a warm-blooded animal (Vandhana, 2001).

Use of synthetic pesticides not only affects human population indirectly but also pollutes the environment by its inappropriate and excessive use. Continuous use also results in developing resistance of the pests, which become difficult to control by other means ( Asha and Kumari, 2001).

According to Abdul kalam (1998), accumulation of chemicals in soil due to excessive application of fertilizers and pesticides makes the soil unproductive and lifeless by creating an imbalance in the nutrient status and deteriorating the soil structure.

Potassium fertilizers can reduce the magnesium content and indirectly the phosphorus content of plants. When potassium is added to soil, the amount of magnesium absorbed by plants decreases, which results in decreased absorption of phosphorus (Hannaway et al, 1980).

According to Rudramurthy et.al (1998), excessive application of potassium fertilizers decreased vitamin C and carotene content in vegetables and   excessive application of nitrogenous fertilizers increased the incidence of pests and diseases in crop plants.

C. Significance of Organic Foods:


“Organic” refers to how the food has been grown and processed. According to the Federal Organic Food Protection Act (1990), organically grown foods are grown without synthetic pesticides, herbicides and fertilizers. Instead, common practices used in organic farming and food production include the use of natural manures and composts, crop rotation for building healthy soil, pest and weed control using naturally occurring toxins , predator insects and hand cultivation methods.

Organic food is not a new idea but it never had more importance than at present. Every year, millions of tonnes of fertilizers are dumped into the biosphere, polluting natural resources and endangering consumers with the residual chemicals. To overcome this, for India, according to Swarup (2002) organic farming seems to be a very easy solution for solving two problems namely preserving the regenerative capacity of the earth and gaining access to international markets through exports of organic products.

Stolon (2001) reported that organic agriculture aims to encompass agricultural systems that promote environmentally, socially and economically sound production. According to a study by Consumer’s Union and the Organic Materials Review Institute (2002), organic fruits and vegetables had only one third of pesticide residues compared to their conventionally grown counter parts.

USDA data (2002) showed that 73 per cent of conventionally grown food samples had residue from at least one pesticide, while only 23 per cent of organically grown samples of the same crops had any residue.

A report by the Organic Trade Association (2001) highlights that organic foods taste better than their non-organic counter parts since well-balanced soils produce stronger and healthier plants that taste better.

Researchers at the University of Washington (2002), showed through a study among 39 children of 2 to 5 years of age, that those children eating a predominantly organic diet had one-sixth the level of a particular pesticide metabolite in their urine compared to those children eating predominantly non-organic food. They concluded that consuming organic food “lowered the exposure from above to below Environmental Protection Agency guidance levels of safety, thus reducing the risk of harm from uncertain to negligible”.

According to Asha et.al (2001), since the vegetables are mostly consumed fresh or only partially cooked, they should be devoid of residual effect of chemicals. In this context, the concept of organic farming which involves the use of organic manures and naturally occurring substances, can act as an alternative to the costlier, environment damaging and energy intensive chemical inputs. Moreover organically grown vegetables are preferred for their flavour, taste, nutritive value and extended shelf life.

Many phytonutrients are produced by plants to protect themselves against attack, disease and damage, and if a plant is subjected to higher levels of stress or attack it will produce more phytonutrients. So if insecticides and fungicides are reduced or avoided, a greater reliance on the plant’s own natural protection systems will result in higher phytonutrient levels (Anderson, 2000).

Based on the limited number of evidences available so far, Brandt and Molgaard (2001) reported that organically grown vegetables will tend to have 10 to 50 per cent more phytonutrients than conventionally cultivated vegetables. According to them, if phytonutrients are an important determinant of the nutritional value of fruits and vegetables in the diet of developed countries, then vegetable and fruit products grown in organic agriculture would be expected to be more health promoting than non-organic ones.

There was a significant difference in the micronutrient content of vermitreated and chemically fertilized soil grown carrot, beetroot and radish. Applications of vermicompost to the soil, improved the nutritional quality of roots and tubers (Chandralekha and Praveena, 2002).

Virginia (2003), studied the effect of routine consumption of organically grown fruits and vegetables on the nutritional adequacy of the overall diet. Using the USDA recommendation of five servings of fruits and vegetables a day, it was calculated that those who consumed organic produce would take an average of 89 mg vitamin C daily compared with 70 mg for eaters of conventional produce, 3.7 mg iron compared with 3.0 mg and 80 mg magnesium compared with 68.6 mg.

Higher nitrogen availability generally reduces the quantity and diversity of phytonutrients in crops and wild plants (Anderson, 2000). On the other hand the lower nitrogen supply in organic farming leads to an earlier completion of growth and commencement of ripening and other maturity processes, resulting in higher phytonutrients involved in colour, taste and defence (Herms and Mattson, 1992).

Soil that has been managed organically had more microorganisms (Hader and Henis, 1986) which produce many compounds that help the plants, including substances such as citrate and lactate that combine with soil minerals and make them more available to plant roots (Stevenson and Ardakani, 1972)

For iron, in particular, soil microorganisms are especially important because many soils contain adequate iron but in an unavailable form. The presence of these micro organisms explains the reason for a higher mineral content of organic food crops (Allaway, 1975).

According to Mozafar (1993), since organically managed soils generally present plants with lower amounts of nitrogen than chemically fertilized soils, it would be expected that organic crops would have more vitamin C, less nitrates and less protein but of a higher quality than comparable conventional crops.

Animal studies suggested that functions like reproduction and resistance to infection might be adversely affected by conventionally produced foods as compared to organically produced ones (Velimirov et al, 1992).

Juhler et al (1999) reported through the one existing human study that the percentage of normal sperms increased as the percentage of organic food in man’s diet increased.

The Royal Society (2000) published a report on hormone-disrupting chemicals and recommended a precautionary approach that by eating organic food, exposure to xenoestrogens was reduced and therefore the risk of hormone disruption was minimized.

Organic farming is better for the environment, better for business, more energy efficient and makes better tasting fruits than conventional methods and most integrated production systems (Washington University, 2001)

For the past several years the organic foods industry has been growing at a remarkable rate of 20 to 24 per cent annually. Such growth has led to a transformation in organic foods industry (Nirmala, 2003).

Oinam (2004) states that, organic products are costly because organic farmers face the additional costs of more labour intensive weeding practices, more expensive natural fertilizers and higher degree of crop loss that occurs when chemical pesticides are not used. If the overall expenses of repairing the damage caused by conventional food production, environmental pollution, soil erosion and health risks to farmers are taken into consideration, it is believed that the cost of organic foods will be less in the long run.

Organic farming is an earth friendly system of growing and processing foods that do not pollute the environment and which fosters life energy within the soil and throughout the cycles of all the involved food grains (Sanjay and Samudar, 2004)

Richardson (1999) reported that the global organic food industry has been growing rapidly since 1990s with one estimate stating that organic foods now account for two per cent of the world’s retail food market.   Organics are now a global commodity.

The current USA organic market is growing at over 20 per cent per annum along with an increase in accessibility (Govindaswamy, 2002) and Western Europe accounted for 45 to 50 percent of global organic food sales (Euromonitor International, 2000)

Pearson (2001) states that there is increasing evidence of public awareness and enhanced consumer perceptions of health benefits of organic foods.

A study commissioned by the Organic Retailers and Growers Association of Australia (ORGAA) in 2000, found that conventionally grown fruits and vegetables purchased in supermarkets and other commercial retail outlets had ten times less mineral content than fruits and vegetables grown organically.

A study of examination of pesticide residues in foods by the  Consumers Reports January (1998) showed that their side-by-side tests of organic green–labeled and conventional unlabeled produce revealed that organic foods had consistently minimal or non-existant pesticide residues.

A report by Britain’s Soil Association (2000) reported that wild life is substantially richer and more varied on organic farms than on conventional farms. A typical organic field has five times many wild plants, 57 per cent more species and 44 per cent more birds in cultivated areas than a regular farm.

Paul (2002) demonstrated that organic soils had more soil microbes, more earthworms and more mycorrhizae – the fungi that attach themselves to the tips of plant roots and help plants absorb nutrients. It also revealed that soil insects were twice as abundant and more diverse in organic plots, including pest  eating spiders and beetles.

Out of the 14 animal studies, 10 showed that animals faired better when fed on organic food.  Female rabbits fed on organic food had twice the level of ovum production and chickens fed on organic food had a 28 per cent higher rate of egg production. Rabbits fed with conventional food showed a decline in fertility over three generations compared to no decline for organically fed rabbits (Virginia, 1998).

In a review of comparative studies of grain and soybean production in the US Mid west, organic growers produced higher yields in drier climates and during droughts as reported by Wagoner et.al (1998).

D. Research Highlights and Nutritional Studies of Organic Foods

Organic foods are minimally processed to maintain the integrity of the food without artificial ingredients, preservatives or irradiation (Rutgers, 2002).

When Crinnion (1995) studied organic foods for mineral contents, he looked for the amount of  heavy metals like aluminium, cadmium and mercury, which were 40, 29 and 20 per cent lower respectively in organic foods than in conventional foods .

Oinam (2003) also reported a similar finding that organic foods had a better nutritional value and low content of heavy metals like aluminium, cadmium, lead and mercury.

Evidence is growing, that supports and confirms the expectation that organic crops will contain higher phytonutrient levels. Researchers have confirmed more lycopene in organic tomatoes (Pither and Hall, 1990) more polyphenols in organic potatoes (Hamouz et al, 1999) more flavonols in organic apples (Weibel, 2000).

Virginia (2003) reported that there was a higher level of vitamin C in organic foods. An increase in vitamin C, increased the effect of vitamin E, folic acid and iron. The increase in vitamin E, increased the effect of selenium and vitamin A, which further would increase the effect of iron. Because of these interactions small increases of many nutrients in a food could have a much bigger effect than that would be expected from looking at the individual nutrient levels.

The amount of iron in the organic spinach was 97 per cent more than the commercial spinach and manganese was 99 per cent greater in the organic type. Many essential trace elements were completely absent in the commercial produce whereas they were comparatively abundant in their organically grown counterparts (Rutgers, 2002).

A report in MEDLINE – indexed journal (1998) reviewed that organic food was found to have higher protein quality in all comparisons, 58 per cent higher levels of vitamin C and 5 to 20 per cent higher mineral levels in all studies. In some cases the mineral levels were dramatically higher in organically grown foods as much as three times higher in one study involving iron content. According to a Danish Research published in 2003, organic foods contained more flavanoids than conventionally grown foods.

Five servings of the organic vegetables met the Recommended Daily Intake of 75 mg of vitamin C for women and 90 mg for men, whereas the same vegetables produced conventionally failed to do so (Krinsky, 2000).

In a study done by Washington State University (2001), researchers reported that mechanical analysis of fruit firmness at harvest and after six months of storage was higher for organic apple than its two conventional competitors. The ratio of sugar content to acidity, an indication of sweetness was also higher among organic apples.

According to Chakraborthy (1998) organically produced foods had better nutritional make up and taste properties, improved shelf-life and free from pesticide residues.

A comparitive study conducted by Weibel et.al(2000) at the Research Institute of Organic Agriculture  found that organically grown apples were of higher quality than conventionally grown apples with respect to parameters that related to health and taste.

III. METHODOLOGY

The experimental procedure pertaining to the study on the “Nutritive Value and Acceptability of Organically and Conventionally Grown Vegetables” is given under the following headings:

A. Selection of the Area

B. Formulation of Interview Schedules and Survey on Organic Foods

C. Selection and Procurement of Organic and Conventional Vegetables

D. Nutrient Analysis of Selected Vegetables

E. Acceptability of the Vegetable Preparations

F. Keeping Quality of the Vegetables and

G. Cost Effectiveness of the Organic Vegetables.

A. Selection of the Area

The area selected for the survey included Nilgiris District in TamilNadu due to the emergence of many eco-friendly activities such as organic farming in this district and also due to the convenience of the investigator. The survey was conducted in four villages namely Gendamedu, Yedakadu, Sholur and Yellanalli around Ooty and towns like Ooty and Coonoor as there are more number of organic farmers and organic food consumers in these areas   (Plate I). The organic productions include tea and horticultural products. The familiarity of these areas to the investigator and cooperation extended by the people formed the basis for the selection of these areas.

B.  Formulation of Interview Schedules and Survey on Organic Foods

The study was aimed at collecting information from organic farmers and organic food consumers. Hence two types of interview schedules were formulated by the investigator, one to elicit information from the farmers about organic farming and the other to know the consumer’s views on organic foods. (Appendix I & II). Direct personal interview was conducted (Plate II) as the response is more encouraging since most people are willing to supply information when approached personally (Gupta 2001).
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Among the twenty two farmers present in this area twenty organic farmers were interviewed and details regarding their socio economic background, educational status, farming methods adopted earlier, problems faced, their knowledge about organic farming, merits and demerits of organic farming, cost of production, difference from the method adopted earlier, marketing of their produce and suggestions for further development on organic foods were collected.

In the meantime, 30 families who were consuming organic foods were also interviewed. Details regarding their family composition, socio-economic background, educational status, knowledge about organic foods, type of foods preferred, availability during seasons, difference in cooking and sensory qualities, health benefits experienced, opinion about the cost, problems regarding shelf life and their suggestions for future development were also collected.

B. Selection and Procurement of Organic and Conventional Vegetables

The vegetables produced in the hills are known for their special flavour, taste, aroma, deliciousness and nutritive value and thereby fetch higher prices in the market (Meerabai, 2001).

From the survey conducted, it was found that certain vegetables like carrot, cabbage, cauliflower, beetroot, beans, radish and potato were grown both organically and conventionally and commonly consumed by the people. Hence organic vegetables namely carrot, cabbage, cauliflower, beetroot, beans, radish and potato were selected for the study (Plate III). Organically farmed vegetables were obtained from the Eco-Agri Research Foundation, an organization that promotes organic farming in Ooty. Inorder to assess the superiority of organic vegetables, similar type of conventionally grown vegetables were obtained from the regular market for further study. Vegetables were purchased in their fresh form without any bruises, spoilages and insect attack.
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C. Nutrient Analysis of Vegetables

The selected vegetables namely carrot, cabbage, cauliflower, beetroot, beans, radish and potato grown both organically and conventionally were analysed for the nutrient content in fresh forms. The nutrients analysed included carbohydrates, proteins, total carotenoids, ascorbic acid, calcium, phosphorus, iron and other components like ash, fibre and moisture.

The carbohydrate content of the vegetables was determined by using Anthrone (9,10-dihydro-9-oxoanthracene), a reduction product of anthraquinone, which was first recognized by Dreywood(1946) to react specifically with carbohydrates in concentrated acid solutions to produce a characteristic blue-green colour which has been attributed to the reaction product of hydroxy methyl furfural with anthrone, is measured colorimetrically.

          The micro-kjeldhal steam distillation apparatus was used to determine the nitrogen content of the digested samples.  The protein values were found out from the nitrogen content by multiplying with a factor of 6.25(i.e. 100/16).


The total carotenoid content was estimated by extraction of the total pigments of the vegetables with alcohol and partitioning it with petroleum ether after saponification.  The other pigments were removed by treatment with calcium carbonate and the yellow colour was measured as carotene  in a spectrophotometer..

The ascorbic acid content was determined titrimetrically using the dye, 2,6 dichlorophenol indophenol.

The concentration of iron was measured colorimetrically by the intensity of the red colour developed, when iron as ferric iron in the oxidized vegetable reacts with potassium thiocynate to form ferric thiocynate.

Phosphorus was also determined colorimetrically by measuring the intensity of the blue colour developed due to the reduction of phosphomolybdic acid by the addition of 1,2,4 aminonaphthol sulphonic acid reagent.

Calcium was determined by precipitating the ash solutions as calcium oxalate and titrating the oxalate solution in dilute sulphuric acid against potassium permanganate.

The fibre content of the vegetable was determined by dehydrating the organic residue left after the carbohydrates and proteins have been removed by successive treatment with boiling acids and alkalies.

Ash is the inorganic residue obtained from the incineration of organic matter and weighing the dry mineral residue.  Ash content was determined by charring the sample in muffle furnace. Moisture content was determined by allowing the sample to be heated and cooled in a desiccator alternatively till a constant value was obtained. All estimations were done based on procedures given by NIN (1983).

The determined nutritive values of the vegetables grown organically and conventionally were compared to assess which type of vegetables had better nutrient content.

D. Acceptability of Vegetable Preparations

Quality is the ultimate criterion of the desirability of any food product. When the quality of a food is assessed by means of human sensory organs, the evaluation is said to be sensory or subjective or organoleptic evaluation. Since food is prepared for the primary purpose of being eaten and enjoyed through the senses, sensory evaluation plays an important role.

The components namely appearance, colour, texture, taste and flavour are very important as they give stimulation to the appetite and delight in eating and leave a feeling of satisfaction that helps for a better digestion. Unless this is satisfied, the recipe of the food is said to be incomplete. Hence acceptability studies were conducted for the selected vegetables namely, carrot, cabbage, cauliflower, beetroot, beans, radish and potato grown both organically and conventionally.

The vegetables were prepared in the form of poriyal, a common South Indian preparation and sambar and given for evaluation (Plate IV (a) and(b)). A five-point scale scorecard was used for scoring the qualities like appearance, colour, texture, taste and flavour (Appendix III). The formulated scorecard was distributed to a team of ten taste panel members and were asked to evaluate the preparations namely poriyal and sambar prepared with organically and conventionally grown vegetables. The mean scores were compared for their acceptability using `t-test’.
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F. Keeping Quality of the Vegetables

In order to assess how far the organic vegetables have better shelf life, the selected vegetables in their fresh form were placed in shelves and stored at ambient temperature till they lost their characteristic freshness. Thus vegetables were assessed for their keeping quality and compared with conventional vegetables.

G. Cost Effectiveness of the Organic Vegetables

The selling price of organically grown vegetables at the Eco-Agri Research Foundation and that of the conventional vegetables in the regular market were compared to determine whether the price at which the organic vegetables are sold are affordable by people in all sectors of the community.


The schematic representation of the experimental procedure is given in Figure I.

FIGURE I

SCHEMATIC REPRESENTATION OF THE EXPERIMENTAL PROCEDURE





IV. RESULTS AND DISCUSSION

The results of the study on the “Nutritive Value and Acceptability of Organically and Conventionally Grown Vegetables” are discussed under the following headings:

A) Information about Organic Farming from the Farmers

B) Details on Consumers of Organic Foods

C) Acceptability of the Recipes Prepared using Organic and Conventional Vegetables

D) Nutrient Content of Vegetables

1. Carbohydrate and protein content of vegetables.

2. Vitamin C and total carotenoid content of vegetables

3. Calcium, phosphorus and iron content of vegetables.

4. Ash, fibre and moisture content of vegetables.

E) Shelf life of Organic and Conventional Vegetables and 

F) Cost Effectiveness of Organic and Conventional Vegetables

A) INFORMATION ABOUT ORGANIC FARMING FROM THE FARMERS

1) Socioeconomic background of the farmers

The details about the socioeconomic background of the selected organic farmers are given in Table. I

TABLE. I

SOCIOECONOMIC BACKGROUND OF THE FARMERS

	Details
	Number
	Per cent

	Type of family
	
	

	      Nuclear
	14
	70

	      Joint
	6
	30

	Size of family
	
	

	      More than 5
	14
	70

	      Less than 5
	6
	30

	Education (Head of              

     The families)
	
	

	      Primary
	8
	40

	      High School
	3
	15

	      Higher Secondary
	5
	25

	      Graduate
	4
	20

	Income
	
	

	      < Rs. 1000
	1
	5

	      Rs. 1001 – 5000
	16
	80

	      Rs. 5001 – 10000
	3
	15

	      > Rs.10000
	-
	-


Type and size of family:

From the table it is clear that most of the farmers, namely 70 per cent lived in nuclear families and most of their families, (i.e.) 70 per cent had a family size of less than five members. The present day trend of inclination towards nuclear families and small family norms are observed in this study

Educational status :

A majority of the farmers i.e 40 per cent had completed their primary school education. Nearly 25 per cent had studied up to higher secondary, 20 per cent up to bachelor’s degree and 15 per cent had high school education. None of the farmers were found to be illiterate.

      Monthly income of the farmers:

About 80 per cent of the farmers had a monthly income, which ranged between Rs.1001 to Rs.5000, nearly 15 per cent earned more than Rs.5000 and only five per cent had an earning less than Rs.1000. Majority of the organic farmers belonged to lower middle income group.

2) Farming method adopted earlier:

All the twenty farmers interviewed were agriculturists by profession and all of them were practising conventional method of farming before switching on to organic farming.

3) Problems faced in farming

     The problems faced by the farmers in using the conventional method of farming are given in Table. II

TABLE. II

PROBLEMS FACED IN CONVENTIONAL METHOD OF FARMING
	Problems Faced  *
	Number
	Per cent

	Application of more number 

          of chemicals
	9
	45

	Loss of soil texture
	7
	35

	Higher cost of chemicals
	9
	45




  * Multiple Responses

All the farmers faced various problems in using conventional method of farming, amongst those problems, 45 per cent of the farmers expressed that they had to apply more number of chemicals year after year. Nearly 35 per cent felt that the soil had lost its texture and 45 per cent expressed that they had to spend more money on chemicals. All the farmers were concerned about the excessive use of chemicals and more expenditure involved with the conventional method of cultivation.

4) Period and area of organic cultivation

The period from which the farmers started organic agriculture and the area in which organic plants are cultivated are given in Table. III

TABLE. III

PERIOD AND AREA OF ORGANIC CULTIVATION
	Details
	Number
	Per cent

	Period
	
	

	        0 – 6 Months
	2
	10

	        12 Months
	6
	30

	        12 – 24 Months
	7
	35

	        24 Months
	5
	25

	Acres
	
	

	        < 1
	2
	10

	        1 – 2
	11
	55

	        > 2
	7
	35


Period of cultivation

About 35 per cent of the farmers were doing organic farming for a period of one to two years, whereas 30 per cent of farmers were doing only from six months to one year, It is interesting to note that nearly 25 per cent of the farmers were engaged in organic cultivation for more than two years and only 10 per cent had started cultivation just within six months.

Area of cultivation

A maximum of 55 per cent of farmers were doing organic farming in one to two acres, 35 per cent in more than two acres and 10 per cent cultivating less than one acre. From the study it is revealed that  mostly small farmers were involved in organic farming rather than big farmers.

5) Source of information on organic farming

The details regarding the source through which the farmers came to know about organic farming is given Table. IV

TABLE. IV

KNOWLEDGE ON ORGANIC FARMING

	Source *
	Number
	Per cent

	Eco-friendly Foundation
	15
	75

	Radio
	7
	35

	Friends
	7
	35

	Self Help Groups
	6
	30

	Agriculture University
	6
	30

	Newspaper
	3
	15


      * Multiple Responses

Since Organic farming has emerged only in the recent decades awareness should be brought among the public through various sources. When the farmers were interviewed about the source of information, nearly 75 per cent of the farmers expressed that they learnt about organic farming through Eco-Friendly Foundations, 35 per cent each of the farmers knew about organic farming through radio and through friends, 30 per cent  each through Self Help Groups and  Agriculture University  and 15 per cent through newspaper. Day by day there is increasing awareness among the public about the importance of organic farming.

6) Details about organic plants grown:

The names of the various plants cultivated organically by the selected farmers are given in Table. V

TABLE. V

NAMES OF ORGANIC PLANTS CULTIVATED *
	Names
	Number
	Per cent
	Names
	Number
	Per cent

	Carrot
	12
	60
	Tree-tomato
	3
	15

	Cabbage
	12
	60
	Lettuce
	3
	15

	Cauliflower
	9
	45
	Tapioca
	2
	10

	Greens
	9
	45
	Broccoli
	2
	10

	Radish
	9
	45
	Turnip
	2
	10

	Beet Root
	8
	40
	Capsicum
	2
	10

	Potatoes
	6
	30
	Pepino
	2
	10

	Maize
	6
	30
	Beans
	1
	5

	Jowar
	6
	30
	Garlic
	1
	5

	Chillies
	6
	30
	Passion fruit
	1
	5

	Tomato
	4
	20
	Wheat
	1
	5

	Tea

Rosemary
	4

4
	20

20
	Zucchini

Peas
	1

1
	5

5



*Multiple Responses

The farmers cultivated a variety of vegetables, fruits, legumes, cereals and other varieties like tea and rose mary (a medicinal plant). Amongst the plants cultivated, 60 per cent each of the farmers cultivated carrot and cabbage, 45 per cent each cultivated cauliflower, greens and radish, 40 per cent beet root, 30 per cent each grew potatoes, maize, jowar and chillies and 20 per cent each cultivated tomato, tea and rose mary. It is seen that 15 per cent each had cultivated tree tomato and lettuce, 10 per cent each cultivated tapioca, broccoli, turnip, capsicum and pepino and five per cent each cultivated beans, garlic, chow-chow, wheat, peas and zucchini. The study revealed that most of the farmers preferred to cultivate vegetables by organic farming. The reasons pointed out for the selection of vegetables for organic cultivation included short cultivation  period and realization of sales money at once.

7) Plants suitable for organic type of agriculture

All the twenty farmers interviewed, said that all types of plants are suitable for organic agriculture but they preferred short duration crops than long duration trees etc. and they also expressed that organic farming is better than other type of farming methods.

8) Types of organic manures

The different types of organic manures prepared and used by the farmers are given in Table. VI

TABLE. VI

TYPES OF ORGANIC MANURES 
	Types *
	Number
	Per cent

	Vermi Compost
	7
	35

	Vermi Compost and Panchakavya
	7
	35

	Panchakavya
	2
	10

	Farmyard manure and vermicompost
	2
	10

	All types
	2
	10




* Multiple Responses

It is revealed from the table that, 35 per cent of the farmers prepared vermi compost, another 35 percent prepared both vermi compost and panchakavya, 10 per cent prepared only panchakavya, another 10 per cent prepared both farm yard manure and vermi compost and only 10 per cent prepared a combination of all these types of manures. Vermi compost and panchakavya were found to be used by  majority of the farmers.

By vermi compost organic wastes could be made utilizable and applicable for crop production by converting them into compost with the help of earthworms.  Earthworm has a great capability to convert all the non-toxic solid and liquid wastes into enriched organic manures. Vermi compost is superior in composition than other manures and is the only alternative to utilize the organic wastes to prevent the pollution caused by the accumulation of these wastes.

Panchakavya is a chemical free farm product in which five products of cow namely cow dung, cow’s urine, milk, curd and ghee are being utilized. The ingredients are mixed together in a mud pot and kept in a closed condition and allowed for fermentation. The fermented mixture is used as manure, which helps to increase the soil fertility and its pH. Disease resistance is developed to a greater extent by panchakavya among plants. Panchakavya is well known for maintaining the soil fertility, building up nutrient and water retention, ion exchange, soil conservation and improving microbial activities in the soil. 

9) Problems in organic manure preparation

The problems faced in preparing and using organic manures as revealed by the farmers are given in Table. VII

TABLE. VII

PROBLEMS FACED IN PREPARATION OF ORGANIC MANURE
	Problems *
	Number
	Per cent

	Labour intensive
	9
	45

	Needs care and maintenance
	7
	35

	Inadequate space for vermi composting
	3
	15



   * Multiple Responses


The organic farmers have faced few problems in using and preparing organic manures. Amongst the problems, majority of the farmers namely 45 per cent expressed that they are labour intensive, 35 per cent felt that they needed more care and maintenance and 15 per cent expressed the problem of lack of space for the preparation of vermi compost. It is encouraging to note that 45 per cent of the farmers expressed that they did not find any problem in adopting to organic farming.  
   

10) Opinion about the yield of organic plants

The farmers were highly satisfied by the yield obtained by organic farming. In the beginning stage of organic farming the yield obtained was found to be very less but afterwards with their full involvement in agriculture they got higher yields than that obtained by conventional methods.

11) Cost of organic cultivation

The farmers felt that the cost of organic cultivation was lesser than conventional method of cultivation. If a farmer owns a cow, most of its products like milk, urine, cow dung etc are available for the preparation of manure and the production cost thereby also gets reduced.

Since the farmers did not spend much on chemicals, they obtained a greater profit by organic method of production. They were unable to quantify the profits from organic agriculture, but majority of them reported that on an average Rs.1000 to Rs.2000 per acre was obtained. 

12) Marketing of organic foods

The organic farmers in Ooty and nearby villages in the Nilgiris district sold their produce as organic foods in Eco-Agri Research Foundation, an organization, which helps in the promotion of organic foods. The farmers in Coimbatore district sold their products in the regular market and these foods were not specified as organic foods.

Those products, which are sold in the Eco-Agri Research Foundation as organic foods, were later on sent to other cities like Coimbatore, Chennai and Mettupalayam.

Since there are only a limited number of farmers who practice organic farming, the number of customers is very limited and just adequate as all their products are sold to them and hence the farmers did not find any difficulty in marketing their little produce.

The farmers popularized their organic foods through friends and also through Self Help Groups. Since most of the farmers belonged to lower middle income group they could not popularize the products through mass media like radio, television and news paper. Moreover their production was only very limited.

All the organic farmers consumed organic foods and they expressed that they were satisfied with what they consumed since they are free from any kind of toxin.

13) Suggestions for future development of organic foods

The suggestions given by the farmers for future development of organic foods are given in Table. VIII

TABLE. VIII

SUGGESTIONS FOR DEVELOPMENT OF ORGANIC FOODS
	Suggestions *
	Number
	Per cent

	Have exclusive market for organic foods
	10
	50

	Create awareness among the public
	8
	40

	Need subsidy from Government
	7
	35

	More publicity about organic products
	4
	20




* Multiple Responses
A majority of the farmers namely 50 per cent suggested that an exclusive market for organic products should be established which may promote the sales and 40 per cent suggested creation of awareness among the public regarding the benefits of organic farming and organic foods. About 35 per cent of farmers suggested that the Government should come forward to provide subsidy which would help in the emergence of more number of organic farms and finally 20 per cent of farmers felt that there should be more publicity and advertisements about the emergence of organic farming and the health benefits of organic foods.

B) DETAILS ON CONSUMERS OF ORGANIC FOODS

1) Socioeconomic status

The details about the socioeconomic status of the consumers of organic foods are given in Table. IX

TABLE. IX

SOCIOECONOMIC STATUS OF THE CONSUMERS

	Details
	Number
	Per cent

	Type of family 
	
	

	         Nuclear
	22
	73

	         Joint
	8
	27

	Size of the family
	
	

	         More than 5
	19
	63

	         Less than 5
	11
	37

	Education (Head of the families)
	
	

	         Higher Secondary
	3
	10

	         Under graduate
	15
	50

	         Post graduate
	12
	40

	Income
	
	

	         < Rs. 1000
	-
	-

	         Rs. 1001 – 5000
	-
	-

	         Rs. 5001 – 10,000
	8
	27

	          > Rs. 10,000
	22
	73


Type and size of family

A majority of about 73 per cent of the families of the consumers was of nuclear type and the family size of most of the consumers namely 63 per cent was greater than five and the other 37 per cent had a family size less than five.

Educational status

About 50 per cent of the head of the families of the consumers had completed their Under Graduation and 40 per cent were Post Graduates. Only 10 per cent of the consumers were in higher secondary. Most of the consumers were professionals and hence had more knowledge about the significance of organic foods.

     Monthly income of the consumers

About 70 per cent of the consumers had a monthly income greater than Rs. 10,000 and 27 per cent had an income, which ranged between Rs. 5000 to Rs. 10,000. It is clear that all the consumers of organic foods belonged to upper middle or high-income families who were more health conscious.

2) Duration of consumption of organic foods

The details about the period from when the families had started consuming organic foods are given in Table. X

TABLE. X

DURATION OF CONSUMPTION OF ORGANIC FOODS

	Duration
	Number
	Per cent

	> 6 months
	1
	3

	12 months
	9
	30

	20 to 24 months
	14
	47

	> 24 months
	6
	20


Table X reveals that 47 per cent of the consumer families took organic vegetables regularly from one to two years and 30 per cent consumed from six months to twelve months. Nearly 20 per cent families consumed organic foods for more than two years whereas only three per cent had just started to consume organic foods.

3) Sources of information on organic foods

The various sources through which the consumer families came to know about organic foods included friends, literature and newspapers. Nearly 83 per cent of the families came to know about organic foods through their friends who are involved in promoting organic agriculture, whereas 17 per cent of the consumers gained knowledge through literature and newspapers.

4) Organic foods consumed

The various organic foods consumed by the consumers is given in Table. XI

TABLE XI

ORGANIC FOODS CONSUMED *
	Foods
	Number
	Per cent
	Foods
	Number
	Per cent

	Carrot
	30
	100
	Turnip
	9
	30

	Cauliflower
	29
	97
	Chow-Chow
	9
	30

	Beans
	28
	93
	Broccoli
	7
	23

	Cabbage
	27
	90
	Peas
	5
	17

	Beet root
	25
	83
	Rose mary
	5
	17

	Potato
	24
	80
	Tea
	3
	10

	Pepino
	15
	50
	Ground nut
	2
	7

	Zuchini
	13
	43
	Samai
	1
	3

	Radish
	11
	37
	Ragi
	1
	3

	Mint
	11
	37
	Jaggery
	1
	3


* Multiple Responses
From the table it is seen that carrot, cauliflower, beans, beetroot and potato were the commonly consumed vegetables by 80 to 100 per cent of the consumer families. The other vegetables consumed included radish, mint, turnip, chow chow, brocolli and peas by 17 to 37 per cent of the families. Only very few families namely 3 to 10 per cent consumed organic tea, groundnut, samai, ragi and jaggery.

5) Type of foods preferred:

Right from the time of consumption of organic foods the consumer families preferred organic foods more than those foods grown conventionally. Most of the consumers felt that organic foods were tastier and were juicier than their conventional counter parts. The consumers did not find any problem with the shelf life of organic foods and some felt that organic foods got cooked faster, sometimes required very little water for cooking.

6) Procurement of organic vegetables:

A majority of about 80 per cent of the families procured vegetables from Eco-Agri Research Foundation and other 20 per cent of consumers got vegetables both from their own kitchen garden and from Eco-Agri Research Foundation and their agents in other cities. 

7) Cost of organic vegetables:

Majority of the families namely 53 per cent felt that the cost of organic vegetables was more than the conventional vegetables. The rest of the consumers felt that the price of organic foods is reasonable and they also felt that they paid only reasonable amount for the food, which is free from any kind of toxic substances.

8) Availability of organic foods on all seasons:

Most of the consumer families i.e. 67 per cent did not find any difficulty with the availability of organic vegetables because most of the consumers obtained these foods from their own kitchen garden, whereas 33 per cent said that they did not get organic vegetables on all seasons. This situation prevailed because it was difficult to obtain some vegetables on all seasons and since the number of consumers is increasing every year and there are only a few number of organic farmers there are chances of getting shortage of organic vegetables throughout the year.

9) Health benefits experienced:

Most of the consumers who have taken organic foods viewed that any experience of health benefits after consuming organic foods might be due to their psychological view, that they took food free from chemicals. The consumption of organic food is a relatively new phenomenon, there can be little or no research that has been carried out on people who have eaten organically grown foods for a prolonged period of time, therefore making it difficult to assess the health benefits. Majority of the consumers reported that they had some general health improvement by the intake of organic foods.

10) Suggestions for future development of organic foods

The suggestions for further development of organic foods as given by the consumers are presented in Table. XII

TABLE. XII

SUGGESTIONS FOR DEVELOPMENT OF ORGANIC FOODS
	Suggestions *
	Number
	Per cent

	Increase organic food production
	13
	43

	Introduce more publicity to organic             

        Products
	10
	33

	Create awareness among people
	7
	24


* Multiple Responses
Nearly 43 per cent of the consumer families suggested an increase in the production of organic foods, which will make more organic foods available and at affordable prices motivating more consumers to buy organic foods. Publicity about organic foods should be increased as suggested by 33 per cent of families consuming organic foods. About 24 per cent suggested that awareness should be created among people regarding the benefits of consuming organic foods, which are natural and free from chemicals.

C) ACCEPTABILITY OF THE RECIPES PREPARED USING ORGANIC AND CONVENTIONAL VEGETABLES

The mean acceptability scores of the prepared recipes using the selected organic and conventional vegetables are given in Table. XIII and Figure II

	
	‘t’ Value

A Vs B
	3.39**
	5.00**
	10.14**
	5.64**
	3.51**
	14.95**
	4.62**

	ORGANIC
	Total

(25)

B
	20.15
	20.40
	20.55
	20.75
	20.30
	22.60
	19.72

	
	Taste

(5)
	4.20
	4.00
	3.90
	3.95
	4.15
	4.65
	4.17

	
	Flavour

(5)
	3.90
	3.90
	4.20
	3.90
	4.20
	4.60
	3.90

	
	Texture

(5)
	4.10
	4.00
	4.20
	4.35
	4.15
	4.35
	4.05

	
	Colour

(5)
	4.05
	4.20
	4.05
	4.30
	3.95
	4.40
	3.85

	
	Appearance

(5)
	3.90
	4.30
	4.20
	4.25
	3.95
	4.60
	3.75

	CONVENTIONAL
	Total

(25)

A
	17.90
	17.67
	16.20
	18.40
	18.60
	18.00
	17.95

	
	Taste

(5)
	3.72
	3.17
	3.30
	3.60
	3.60
	3.50
	3.75

	
	Flavour

(5)
	3.65
	3.20
	3.25
	3.75
	3.90
	3.50
	3.60

	
	Texture

(5)
	3.75
	3.65
	2.65
	3.50
	3.80
	3.25
	3.55

	
	Colour

(5)
	3.60
	3.80
	3.40
	4.00
	3.85
	3.75
	3.60

	
	Appearance

(5)
	3.10
	3.60
	3.60
	3.55
	3.55
	4.00
	3.45

	
	Vegetables
	Beans
	Beet root
	Cabbage
	Carrot
	Cauli flower
	Potato
	Radish




Organic foods are speculated to have better taste, colour and flavour. This is because organic farming, which started with the nourishment of the soil, leads to the nourishment of the plants and ultimately to our sense organs. The use of synthetic nitrate fertilizers in non-organic food crops resulted in nitrate binding to water, which makes these crops look better but reduce their flavour. The superior tastes of organic foods lead many chefs to choose them for their kitchens. A survey conducted by the National Restaurant Association (2002) found that 50 per cent of restaurants with a per-person dinner check of $ 25 or more now offered organic items on their menus.

From the table it is clear that organic potato had good appearance, colour, firm texture with a good flavour and taste. Next to it organic cabbage was highly acceptable since its texture was firm when compared to its conventional counter part, which had a soft texture.

Organic carrot retained its original colour and was sweeter than conventionally grown carrot. A comparison of the acceptability of all the vegetables revealed that organically grown vegetables were highly acceptable than their conventional counter parts. It is found that there is a statistically significant difference at one per cent level in the acceptability of organic vegetables when compared with their conventional vegetables.

A study by Chandralekha and Prasanthi (2002), reported that roots and tubers grown in vermi treated soil had the highest acceptability for attributes like colour, taste, juiciness etc., in case of astringency, the score was higher in conventional to organic foods and thus the acceptability was higher for organic radish than that for conventional radish.

The findings of the present study highlighted the higher acceptability of recipes prepared with organic vegetables.

D)

NUTRIENT CONTENT OF VEGETABLES 

1)
Carbohydrate and protein content of vegetables

The Carbohydrate and Protein content of organically and conventionally grown vegetables are compared in Table. XIV and Figure III

TABLE. XIV

CARBOHYDRATE AND PROTEIN CONTENT OF VEGETABLES        

  (In 100g)

	Vegetable
	Type
	Carbohydrate

(g)
	Protein

(g)

	Beans
	Conventional
	4.48
	1.70

	
	Organic
	4.55
	1.70

	Beet root
	Conventional
	8.84
	1.68

	
	Organic
	8.92
	1.72

	Cabbage
	Conventional
	4.01
	2.59

	
	Organic
	4.03
	2.63

	Carrot
	Conventional
	10.58
	0.87

	
	Organic
	10.62
	0.87

	Cauli flower
	Conventional
	4.6
	1.72

	
	Organic
	4.6
	1.78

	Potato
	Conventional
	22.60
	1.60

	
	Organic
	22.64
	1.64

	Radish
	Conventional
	6.82
	0.58

	
	Organic
	6.84
	0.64

	      Average
	     Conventional
	8.84
	1.53

	
	         Organic
	8.89
	1.57

	      Percent Difference
	0.5%
	2.6%
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From the table it is evident that there was very little difference in the average values of carbohydrate and protein content of vegetables grown organically and conventionally. The average per cent difference in the carbohydrate and protein content of the selected organic and conventional vegetables was found to be 0.5 per cent and 2.6 per cent respectively.


2) Vitamin C and Total Carotenoid content of vegetables

A Comparison of the Vitamin C content and total carotenoid content of the vegetables grown organically and conventionally is given in Table XV and depicted in Figure IV.

TABLE XV

VITAMIN C AND TOTAL CAROTENOID CONTENT OF VEGETABLES (in 100g)
	Vegetable
	Type
	Vitamin C

(mg)
	Total Carotenoid

(mg)

	Beans
	Conventional
	23.52
	2.238

	
	Organic
	25.2
	2.252

	Beet root
	Conventional
	10.08
	0.365

	
	Organic
	12.76
	0.372

	Cabbage
	Conventional
	124.32
	0.920

	
	Organic
	141.12
	1.056

	Carrot
	Conventional
	3.36
	8.860

	
	Organic
	5.04
	9.180

	Cauli flower
	Conventional
	55.4
	1.627

	
	Organic
	57.1
	1.648

	Potato
	Conventional
	16.8
	0.864

	
	Organic
	21.8
	0.864

	Radish
	Conventional
	16.8
	0.528

	
	Organic
	17.4
	0.528

	     Average
	Conventional
	35.75
	2.200

	
	Organic
	40.06
	2.271

	    Percent Difference
	12%
	3.2%
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The results in the table showed that vitamin C content was higher in organic vegetables than their conventional counter parts. Organically grown cabbage had the highest vitamin C content and had about 16.8 mg of vitamin C higher than that of conventionally grown cabbage. Organic potato had an increase of about 5mg, beetroot with 2.68mg, cauliflower with 1.7mg, carrot and beans by about 1.68mg each and radish by about 0.6mg than their conventional counter parts. 

The total carotenoid content of organic carrot was the highest with about 320(g higher than its conventional counter part. Except potato and radish, other vegetables like beetroot, cabbage, cauliflower and beans grown organically also had a higher total carotenoid content than conventional vegetables. On an average the organic vegetables had a vitamin C content, which was 12 per cent and a total carotenoid content, which was 3.2 per cent higher than the conventional counter parts. The findings revealed that organic vegetables had more vitamin C than conventional vegetables which is similar to the study by Virginia (2001), who reported that the vitamin C content of an organic fruit or vegetable was 27 per cent more on average than a comparable conventionally grown fruit or vegetable.

3) Calcium, Phosphorus and Iron content of vegetables

The calcium, phosphorus and iron content of vegetables grown organically and conventionally are given in Table XVI and Figure V.
TABLE XVI

   CALCIUM, PHOSPHORUS AND IRON CONTENT OF VEGETABLES (in 100g)

	Vegatable
	Type
	Calcium (mg)
	Phosphorus (mg)
	Iron (mg)

	Beans
	Conventional
	50.0
	32
	0.60

	
	Organic
	50.8
	32
	0.64

	Beet root
	Conventional
	18.0
	56
	1.02

	
	Organic
	19.6
	104
	1.44

	Cabbage
	Conventional
	39.2
	44
	0.80

	
	Organic
	40.8
	72
	0.81

	Carrot
	Conventional
	80.8
	540
	0.99

	
	Organic
	81.6
	560
	1.28

	Cauli flower
	Conventional
	32.8
	56
	1.20

	
	Organic
	34.0
	64
	1.28

	Potato
	Conventional
	10.4
	40
	0.45

	
	Organic
	11.2
	48
	0.50

	Radish
	Conventional
	49.6
	20
	1.23

	
	Organic
	50.0
	24
	1.46

	Average
	Conventional
	40.1
	112.5
	0.89

	
	Organic
	41.1
	129.1
	1.05

	    Percent Difference
	2.4%
	14.7%
	17.9%
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The data from the table shows that the calcium content of organic vegetables was higher than the conventional vegetables. Organically grown beetroot and cabbage had a higher calcium content by 1.6mg, cauliflower with 1.2mg, carrot, potato and beans with 0.8mg and radish with 0.4mg than conventionally grown vegetables.

With regard to phosphorous organic beetroot had a higher level of phosphorous than conventional beetroot. Organically grown carrot, cabbage, potato, cauliflower and radish also had higher content of phosphorus than vegetables grown conventionally whereas the content of phosphorous was the same in both types of beans.

The iron content was higher in organic beetroot by 0.43mg, carrot by 0.29mg, radish by 0.23mg, cauliflower by 0.08mg, cabbage and potato by 0.05mg and beans by 0.04mg when compared to their conventional counter parts.

A study by Virginia (2001), showed that organic crops on an average contained 29.3 per cent more magnesium, 26 per cent more calcium, 11 per cent more copper, 42 per cent more manganese, 9 per cent more potassium and 15 per cent lower nitrates.

Another study in which the micro nutrient composition of organic and conventional foods were compared by Chandralekha and Prasanthi (2002), revealed a significant higher content with regard to nutrients like iron, vitamin C and calcium in organic foods.

The findings of the present study confirmed that on an average the organic vegetables had a calcium content of 2.4 per cent , phosphorus content of 14.7 per cent and iron content of 17.9 per cent higher than conventionally grown vegetables.

4) Ash, Fibre and Moisture content of vegetables

The ash, fibre and moisture content of vegetables are given in Table. XVII

TABLE. XVII

ASH, FIBRE, MOISTURE CONTENT OF VEGETABLES (in 100g)
	Vegetable
	Type
	Ash (g)
	Fibre (g)
	Moisture (%)

	Beans
	Conventional
	3.68
	1.81
	89.55

	
	Organic
	3.68
	1.81
	90.82

	Beet root
	Conventional
	3.58
	0.88
	87.9

	
	Organic
	3.60
	0.91
	89.32

	Cabbage
	Conventional
	3.76
	0.98
	92.10

	
	Organic
	3.78
	1.02
	93.67

	Carrot
	Conventional
	3.54
	1.22
	85.9

	
	Organic
	3.54
	1.25
	89.35

	Cauli flower
	Conventional
	3.70
	1.22
	91.20

	
	Organic
	3.70
	1.24
	92.35

	Potato
	Conventional
	3.72
	0.41
	77.60

	
	Organic
	3.74
	0.41
	82.55

	Radish
	Conventional
	3.66
	0.59
	90.20

	
	Organic
	3.66
	0.62
	92.24

	Average
	Conventional

      Organic
	3.66

        3.67
	1.01

        1.04
	87.7

          90

	Percent Difference
	0.2%
	2.9%
	2.6%


Both the organically and conventionally grown vegetables had similar ash content. Very little difference ranging from 0.02 to 0.04mg was observed between organically and conventionally grown beetroot, cabbage and potato. The average per cent difference between the organic and conventional vegetables in terms of ash content was very negligible.

The fibre content was also higher in organic carrot, beetroot, cabbage, cauliflower and radish with a range of 0.02 to 0.09mg whereas potato and beans had a similar fibre content in both organic and conventional types of cultivation. On an average the selected organic vegetables had 2.9 per cent higher fibre content than the conventional vegetables.

The moisture content of organically grown vegetables was found to be higher, ranging from 1.15 per cent to 5.17 per cent. Organically grown carrot and potato had higher moisture content of 3.45 per cent and 5.17 per cent than its conventionally grown counter part. The average moisture content of organic vegetables was found to be 2.6 per cent higher than the conventional vegetables.

E) SHELF LIFE OF ORGANIC AND CONVENTIONAL VEGETABLES

The details about the shelf life of organic and conventional vegetables are given in Table XVIII.

TABLE XVIII

SHELF LIFE OF ORGANIC AND CONVENTIONAL VEGETABLES
	Vegetables
	Shelf life (days)
	Difference      ( days )

	
	Conventional
	Organic
	

	Beans
	4
	5
	1

	Beet root
	8
	12
	4

	Cabbage
	10
	11
	1

	Carrot
	6
	8
	2

	Cauli flower
	5
	7
	1

	Potato
	25
	28
	3

	Radish
	6
	7
	1




The above table reveals that there was a considerable difference of about four days in the shelf life of beetroot. Conventionally grown cabbage, beans and radish had a lower shelf life of about one day than that of their organic counter part. Potato in general had a higher shelf life but organically grown potato had a shelf life of more than three days when compared to that of potatoes grown conventionally. Organically grown cauliflower had a shelf life of about seven days being two days greater than conventionally grown cauliflower.

In general, the shelf life of organically grown vegetables was observed to be extended by one to four days in comparison with the conventionally grown vegetables.

Similar results were reported by Chandralekha and Prasanthi (2002) who showed that freshness was retained better in organic foods, compared to conventional foods for four to five days.

F) COST EFFECTIVENESS OF ORGANIC AND CONVENTIONAL VEGETABLES

The cost effectiveness of organic vegetables compared to their conventional counter parts is given in Table. XIX.

TABLE XIX

COST EFFECTIVENESS OF ORGANIC AND CONVENTIONAL VEGETABLES
	Vegetables
	Cost per Kilograms (Rs)

	
	Conventional
	Organic

	Beans
	14
	12

	Beet root
	8
	8

	Cabbage
	10
	8

	Carrot
	12
	10

	Cauli flower
	18
	15

	Potato
	12
	10

	Radish
	7
	6


From the above data it is clearly seen that the cost of organic vegetables is slightly higher by about Rupees one to three than that of conventionally grown vegetables. The slightly higher cost as reported by organic growers include the price of organic vegetables sold at Eco-Agri Research Foundation which was stable for a period of six months whereas in the regular market, the price changed according to the availability of vegetables grown conventionally.

Although priced lower at the vegetable store, the conventional foods are produced at the expense of the environment and individual health and hidden costs, which will eventually have to be repaid in environmental clean up and disease costs. Although organically grown vegetables are slightly costlier, in the long run the health benefits of consumers are abundant.

V. SUMMARY AND CONCLUSION


The concept of food quality has changed during the recent years. Increasing number of consumers in developed countries and developing countries have become more health conscious and diverted their attention to greener, healthier and natural products. In view of growing consciousness about environmental concerns arising from the use of agricultural chemicals, emphasis has been given to the use of organic inputs. 


Organic farming is the in-thing promoted by environmental organizations and health conscious people, who are concerned with the chemicals ingested along with the food and the adverse impact of chemical fertilizer industries on the environment and human health. They are advocating organic farming, replacing the conventional farming by diversification of agriculture for human nutrition and food security.


This study is an attempt to determine whether organic vegetables which are grown without applying any synthetic fertilizer and pesticides are superior in the nutrient content, acceptability and shelf life and cost effective in comparison to their conventionally grown counter parts. 


As a part of the study, a survey was carried out by interviewing the available 20 organic farmers and 30 organic food consumers to collect information about the production of organic foods and their views in consuming the organic produces. The survey was done in villages like Gendamedu,Yedakadu,Yellanalli and Sholur and towns like Ooty and Coonoor in the Nilgris district, due to the emergence of organic food production in these areas.


From the survey it was found that vegetables like carrot, cabbage, beetroot, cauliflower, beans, potato and radish were produced by most of the farmers and commonly consumed by all the families. These vegetables are grown both organically and conventionally and hence they were selected for the study.


All the vegetables, both grown organically and conventionally were analysed for the nutrients namely carbohydrate, protein, vitamin C, total carotenoid, calcium, phosphorus, iron, ash, moisture and fibre by standardized procedures. The acceptability of recipes prepared using organic and conventional vegetables was also determined. 


The vegetables were stored at ambient temperature in order to evaluate whether organic vegetables had better shelf life than conventional vegetables. Since there is a view that organic foods are costlier, the cost effectiveness of organic vegetables to that of the conventional vegetables was also studied.

The salient findings of the study are as follows:

· The survey from the farmers revealed that, most of the farmers lived in nuclear families with a family size of less than five, most of them have completed their primary school education and had an income which ranged between Rs.1000 to Rs.5000 per month.

· The farmers had experienced various problems during conventional farming, among which the application of more number of chemicals year after year and the higher cost for chemicals were pointed out by the farmers with great concern. 

· A majority of the farmers started practising organic farming for a period of one to two years in an area of about one to two acres.

· Most of the farmers got the information about organic farming from Eco-friendly organizations, Agriculture University and their friends involved in the promotion of organic agriculture

· Vegetables like carrot and cabbage were cultivated organically by all the farmers and other vegetables like cauliflower, greens, radish, beetroot and potato were also cultivated by a majority of the farmers. The farmers felt that all types of plants produced a higher yield through organic agriculture.

· All the farmers produced organic manure by themselves, amongst which vermi compost and panchakavya were prepared  by most of the farmers.

· A majority of the farmers did not find any problem in organic manure production, whereas some felt that it was more labour intensive.

· The farmers were highly satisfied by the yield obtained from organic farming and felt that the cost of organic cultivation was lesser than conventional method of cultivation.

· The farmers sold their organic produces in Eco-Agri Research Foundation through which their products were marketed to other cities like Chennai, Coimbatore etc.

· Since there are only a limited number of farmers who practised organic agriculture, the number of customers are limited and just adequate for the farmers to sell their produces.

· A majority of the farmers suggested for the establishment of an exclusive market for organic produce to sell their produce and others suggested for the creation of awareness among the public, regarding the benefits of organic foods.

· The information obtained from the consumers of organic foods revealed that most of the consumers lived in nuclear families with a family size of less than five in accordance with the present day trend of inclination towards nuclear family and small family norms.

· Most of the consumers have completed their graduation and belonged to upper-middle or high-income families.

· About 47 per cent of the consumer families took organic vegetables regularly from one to two years and nearly 83 per cent of the families came to know about organic foods through their friends who are involved in promoting organic agriculture.

· A majority of about 80 to 100 per cent of the consumer families consumed vegetables like carrot, cauliflower, beans, beetroot and potato.

· The consumers preferred organic foods more than those foods grown conventionally and most of the consumers felt that organic foods are tastier and juicier. They did not find any problem with the shelf life when compared to their conventional counter parts.

· A majority of about 80 per cent of the families procured vegetables from Eco-Agri Research Foundation while others procured from their kitchen garden.

· Majority of the families namely 53 per cent felt that the cost of organic vegetables was more than conventional vegetables, whereas the others felt that they paid only reasonable amount for a food which is free of toxins.

· Most of the consumer families i.e 67 per cent did not find any difficulty with the availability of the organic vegetables, since most of the consumers possessed a kitchen garden where vegetables were grown organically.

· The consumers who have taken organic foods have experienced some general health benefits.

· Nearly 43 per cent of the consumer families suggested an increase in the production of organic foods which will make more organic foods available at affordable price.

· The recipes prepared using organic vegetables were highly acceptable than their conventional counter parts. The well balanced soils of the organic farms, led to the growth of strong, healthy plants which tasted better.

· With regard to the nutritive value of organic vegetables, the average percentage difference in the carbohydrate and protein content of the selected organic and conventional vegetables was 0.5 per cent and 2.6 per cent respectively and this was not much significant.

· With respect to  vitamin C and total carotenoid content on an average the organic vegetables had a vitamin C content which was 12 per cent and a total carotenoid content which was 3.2 per cent higher than their conventional counter parts.

· The organic vegetables on an average had a calcium content of 2.4 per cent, phosphorus content of 14.7 per cent and iron content of 17.9 per cent higher than the conventionally grown vegetables.

· There was not much difference in the ash content of organic and conventional vegetables, but the fibre and moisture content of the selected vegetables, on an average were 2.9 and 2.6 per cent higher than the conventional vegetables.

· Organic vegetables had a better shelf life and it was observed to be extended by one to four days in comparison with the conventionally grown vegetables at room temperature.

· The cost of organic vegetables was slightly higher by about rupees one to three than the conventional vegetables.

Limitations of the study:

· The investigator could not assess the pesticide residues of conventional and organic vegetables since the method of analysis was very complicated and also expensive.

· As the emergence of organic farming is very recent, the number of organic farmers and consumers available are very limited and hence the sample size was small in the study.

Further research can be undertaken in the following lines:
· Long term studies on the health aspects of organic food consumers.

· Comparison of nutritional value of foods grown on soil where organic agriculture is practised for a longer period with the conventionally grown foods.

Recommendations based on the study:
· Since organic foods are free from chemical contaminants the demand for these products should be steadily increased in the new millennium.

· Problems like higher prices of organic foods and inconvenient locations of organic retailers should be overcome in the long run.

· Efforts need to be taken to make organic foods available more inexpensively by increasing their production and marketing them through exclusive markets.

· The need of the hour is to create more awareness about the benefits of organic farming and organic foods and a well-defined policy from the Government to promote them.
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APPENDIX I

SURVEY ON ORGANIC FARMERS

1.
Name of the interviewer

:

2.
Name of the interviewee

:

3.
Address



:

4.
Composition of the family

:
Nuclear

Joint

5.
Educational qualification

:


of the farmer

6.
Monthly income of the farmer
:


Below Rs.  1000


Rs.1001 – 5000


Rs.5001 – 1000


Rs.1001 – 15000


Rs.15000 and above

7.
Mention the farming method you were adopting earlier

8.
Did you face any problem in that method?  
Yes          No


If yes, what are they?

9.
From when you started organic farming?

10.
How did you come to know about organic farming?


Newspaper


Radio / TV


Friends


Others, if any specify

11. In how many acres you are cultivating organic plants?

12. Mention the names of plants you are cultivating {acres also}

13. Mention the food plants most suitable for organic agriculture?

14. Do you prepare organic manure by yourself? 
Yes       No

If yes, how?


If No, from where do you get them?

15. What are the problems faced in using organic plants?

16. Are you satisfied by the yield or organic plants?

17. Do you find any difference in the yield of organic plants?



Yes                                 No

           If yes, mention

18. What about the cost of production by organic method?

19. Do you get any profit by this method?

20. Where and how do you sell these organic foods?

21. Do you market these foods to other cities or districts?

Yes                         No

If yes, mention

22. Do you have enough number of customers to by organic foods? 

23. How did you popularize these foods among the public?

24. Do you find any difficulty in marketing?

25. Are you consuming organic foods?

26. What is your opinion about organic foods?

27. Any suggestions for further development of organic foods?

APPENDIX – II

BACKGROUND INFORMATION ON CONSUMERS OF ORGANIC FOODS

1. Name of the Interviewer 

:

2. Name of the Interviewee

:

3. Address




:

4. Composition of the family

:

5. Educational qualification of
 



the consumer



:

6. Monthly income of the Consumer
:


Below Rs. 1,000


Rs. 1001 – 5,000


Rs. 5001 – 10,000


Rs. 10,000 and above

7. How long are you consuming organic vegetables ?

8. How did you come to know about organic foods ?


Newspaper


Radio / TV


Friends


Other if any specify

9. Name the Vegetables you are consuming

10. Do you find any difference in the taste and flavour of organic and conventional vegetables ?

11. Which type of vegetable do you prefer the most ?

12. From where do you buy Organic vegetables ?

13. Do you get Organic vegetables at all seasons ?

14. What is your opinion about the cost of organic vegetables ?

15. Do you find any problem with the shelf life of organic vegetables ?

16. Do you find any difference in the cooking of organic vegetables ?

17. Do you experience any health benefits after consuming organic vegetables?

18. Any suggestions for further development of organic foods.

APPENDIX III (a)

SCORE CARD FOR THE RECIPES PREPARED WITH ORGANIC AND CONVENTIONAL BEANS, BEET ROOT, CABBAGE AND CARROT

	Criteria
	Score
	Beans Poriyal
	Beet root Poriyal
	Cabbage Poriyal
	Carrot Poriyal

	
	
	Organic
	Conventional
	Organic
	Conventional
	Organic
	Conventional
	Organic
	Conventional

	Appearance
	
	
	
	
	
	
	
	
	

	Very Good
	
	
	
	
	
	
	
	
	

	Good
	
	
	
	
	
	
	
	
	

	Fair
	
	
	
	
	
	
	
	
	

	Poor
	
	
	
	
	
	
	
	
	

	Very poor
	
	
	
	
	
	
	
	
	

	Colour
	
	
	
	
	
	
	
	
	

	Original colour
	
	
	
	
	
	
	
	
	

	Pale colour
	
	
	
	
	
	
	
	
	

	Slightly brown
	
	
	
	
	
	
	
	
	

	Brown
	
	
	
	
	
	
	
	
	

	Dark brown
	
	
	
	
	
	
	
	
	

	Texture
	
	
	
	
	
	
	
	
	

	Firm
	
	
	
	
	
	
	
	
	

	Soft
	
	
	
	
	
	
	
	
	

	Very soft
	
	
	
	
	
	
	
	
	

	Mushy
	
	
	
	
	
	
	
	
	

	Hard
	
	
	
	
	
	
	
	
	

	Flavour
	
	
	
	
	
	
	
	
	

	Highly desirable
	
	
	
	
	
	
	
	
	

	Moderately       desirable
	
	
	
	
	
	
	
	
	

	Desirable
	
	
	
	
	
	
	
	
	

	Slightly undesirable
	
	
	
	
	
	
	
	
	

	Undesirable
	
	
	
	
	
	
	
	
	

	Taste
	
	
	
	
	
	
	
	
	

	Very good
	
	
	
	
	
	
	
	
	

	Good
	
	
	
	
	
	
	
	
	

	Fair
	
	
	
	
	
	
	
	
	

	Poor
	
	
	
	
	
	
	
	
	

	Very poor
	
	
	
	
	
	
	
	
	


APPENDIX III (b)

	Criteria
	Score
	Cauli flower Poriyal
	Potato Poriyal
	Radish sambar

	
	
	Organic
	Conventional
	Organic
	Conventional
	Organic
	Conventional

	Appearance
	
	
	
	
	
	
	

	Very Good
	
	
	
	
	
	
	

	Good
	
	
	
	
	
	
	

	Fair
	
	
	
	
	
	
	

	Poor
	
	
	
	
	
	
	

	Very poor
	
	
	
	
	
	
	

	Colour
	
	
	
	
	
	
	

	Original colour
	
	
	
	
	
	
	

	Pale colour
	
	
	
	
	
	
	

	Slightly brown
	
	
	
	
	
	
	

	Brown
	
	
	
	
	
	
	

	Dark brown
	
	
	
	
	
	
	

	Texture
	
	
	
	
	
	
	

	Firm
	
	
	
	
	
	
	

	Soft
	
	
	
	
	
	
	

	Very soft
	
	
	
	
	
	
	

	Mushy
	
	
	
	
	
	
	

	Hard
	
	
	
	
	
	
	

	Flavour
	
	
	
	
	
	
	

	Highly desirable
	
	
	
	
	
	
	

	Moderately desirable
	
	
	
	
	
	
	

	Desirable
	
	
	
	
	
	
	

	Slightly undesirable
	
	
	
	
	
	
	

	Undesirable
	
	
	
	
	
	
	

	Taste
	
	
	
	
	
	
	

	Very good
	
	
	
	
	
	
	

	Good
	
	
	
	
	
	
	

	Fair
	
	
	
	
	
	
	

	Poor
	
	
	
	
	
	
	

	Very poor
	
	
	
	
	
	
	


SCORE CARD FOR RECIPES PREPARED WITH ORGANIC AND CONVENTIONAL CAULI FLOWER, POTATO AND RADISH
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PLATE I





PLATE II





Investigator interviewing the Organic farmers engaged in the production of farmyard manure





A Field with Organic Carrots





Cabbage





Potato





Cauli flower
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PLATE III (a)


DISPLAY OF SELECTED VEGETABLES





Carrot





Radish





Beet Root





PLATE III (b)


DISPLAY OF SELECTED VEGETABLES





Carrot Poriyal





Cabbage Poriyal





Beet root Poriyal





Beans Poriyal





PLATE IV (b)


RECIPES WITH ORGANIC AND CONVENTIONAL VEGETABLES





Cauli flower Poriyal





Radish Sambar





Potato Poriyal





PLATE IV (a)


RECIPES WITH ORGANIC AND CONVENTIONAL VEGETABLES





Ooty, Coonoor





Selection of area





4 nearby villages





Organic


(Eco-Agri Research Foundation)





Poriyal, Sambar





Keeping Quality Tests





Carbohydrates, Protein, Total carotenoids, Ascorbic acid, Iron, Phosphorus, Calcium, Moisture, Fibre, Ash





Cost Effectiveness





Nutrient Analysis





Acceptability of Recipes





Carrot, Cabbage, Cauliflower, Beetroot, Beans, Radish, Potato





Conventional


(Regular Market)





Selection and Procurement of Vegetables





Organic Food Consumers


N : 30





Organic Farmers


N : 20





Formulation of Interview Schedule





TABLE. XIII


MEAN SCORES OF RECIPES WITH ORGANIC AND CONVENTIONAL VEGETABLES





** Significant at 1% level
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Figure II


Overall Mean Acceptability Scores of Recipes with Organic and Conventional Vegetables





FIGURE III


CARBOHYDRATE AND PROTEIN CONTENT OF VEGETABLES





FIGURE IV


VITAMIN C AND TOTAL CAROTENOID CONTENT OF VEGETABLES








FIGURE V


CALCIUM, PHOSPHORUS AND IRON CONTENT OF VEGETABLES
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