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INTRODUCTION


“cGJz;L thH;thnu thH;thh;kw; bwy;yhe;


bjhGJz;L gpd;bry; gth;”


“Those who cultivate their food live in self sufficiency.  


All others follow them and subsist in self made dependence”











- Thiruvalluvar


Agriculture is the backbone of our country. Our day to day life begin with agriculture. Without agriculture the human and animal needs will not be satisfied.


Organic farming is a holistic production in agriculture management system which excludes the use of synthetically compounded inorganic chemicals, relying entirely on crop rotation, crop residues, off farm wastes, bfertilizers, mechanical cultivation, mineral bearing rocks and aspects of biological control to maintain soil fertility and sustain yields and to control insects and weeds (National Organic Standard                  Board, 1997).


Organic agriculture is an ecological production management system that promotes to enhances biodiversity, soil biological activity and underground water resources are conserved from the natural and human induced degradation (Palaniappan et al., 1999; Food and Agriculture Organization, 2005).  More than 4000 years ago a soil fertility status had maintained  by organic agriculture method (Kumar et al., 2008).


In ancient literature Rigveda focuses  the use of animal dung as manure. Atharvanaveda indicated the importance of green manures which was practised before 1000 BC (Bharracharya, 2004).


The organic revolution movement began in early 1930s to 1940s as a reaction to agriculture. Sir Albert Howard was the father of the organic farming movement (Anantharaj et al., 2009).


Organic matter from plants and animals origin are synthetic products, biodegradable and can serve as raw materials for composting (Gaur et al., 1999).


The physical and chemical attributes of organic wastes are important in modulating the microbial degradation process.  The ultimate quality of the product and its suitability for use as a fertilizer or soil amendment (Hati et al., 2008).


The word manure is derived from the French “Manoeuvrer” to manipulate to work and in its earlier significance manuring meant both tilling or working the land and adding to its materials designed to increase its productiveness (Bastisda et al., 2008).


Organic manures influence favourably plant growth and yield directly as well as indirectly. The indirect effects include augmentation of beneficial microbial population and their activities such as organic matter decomposition (Gaur et al., 1971), biological nitrogen fixation  (Bhardwaj, 1985),  solubilisation of insoluble phosphates and availability of plant nutrients.


Organic manure improves the soil structure, seed germination, water holding capacity, base exchange capacity and check soil erosion. The direct effects relate to the uptake of humic substances or its decomposition products affecting favorably the growth and metabolism of plants (Monsanddeghi et al., 2008).


Organic farming provides balanced environment, increased the crop production, enhances biodiversity, diversification, sustainability, natural plant nutrition and natural pest management (Bhosale et al., 2008 and Saravanane, 2007).


Nutrient management is based on biodegradable material in plant and animal residues. Nutrient cycles are done with the help of composting, mulching, green manuring, crop rotation etc. Organic farming practices keep’s pests and disease at a level with does not cause economic damage. It also support the health and resistance of the crop (Kulkarni, 2008).


All pesticides are effective against the pest and they intended to control, the biologically active or toxic substance. They are potentially hazardous to environment, human and animals. Hazards depends on the toxicity of the pesticide and the amount of exposure (Marschner, 2003).


Pesticides have been linked to a myriad of diseases, such as endocrine failure system, cancer, nervous system diseases, birth defects, reproductive problems and mutagenic effects. Long term affects can lead to fetal complications in women of child bearing age (Kandeler, 2003).


In Greek and Roman times chemicals such as sulphur and bitumen were used as pesticides. From the year 1930s the use of sophisticated synthetic agricultural compounds had grown but public concern about residues. People are not considered about the environment.  Some trace chemicals may remain in final foods at the time they are slautered or harvested (Sangeetha et al., 2009).


Globally even with modern agricultural chemicals, pests                account for preharvest crops losses of more than 40 per cent of the potential    value of output; An additional 10 per cent of the potential value is los in post harvest (Maximum Residue Limits, 2003 and Srinivasan et al., 2001).


In 1990s India woke up to a spate of farmers suicides, the Government had taken effort to pump  more money into the suicide belt and suicide epidemic among farmers. If organic farming is done endogenously, the farmer can be self reliant , successful, sustainable and not suicidal (Andolan, 2007).


Organic fruits and vegetables contain upto 40 percent more antioxidants than conventional foods (Khan, 2009). A total food production of over 200 million tones and country produced only 14,000 tones of organic food products (Government Statistics, 2002 and Krishnaveni et al., 2003).


India has only 1,426 certified organic farming. The constraints in adopting organic food production in India are excessive cost of existing inspection and certification system, heavy metal content of urban compost,Lack of quality assurance of organic inputs and non availability of standards of high yielding varieties (Kumar, 2008).

Organic farming is the need in the present context of serious threat of our ecology and environment. The present study was to explore vegetable and animal manure to know the effect of manure on plant growth and assessment of soil, nutritional profile and the awareness of organic foods among people for the development of society. The research findings with following objectives: To
i  develop organic manure using vegetable and animal waste under pot culture experiment

ii  find the effect of organic manure on growth of the selected two edible plants

iii  assess the soil profile of the selected edible plants

iv  analysis the nutrients of the selected two edible plants

v  identify the consumption pattern of organic foods among the selected subjects.

II. REVIEW OF LITERATURE

Literature pertaining to the study on “Effect of Organic Manure on Biometric, Biochemical and Soil Profile of the Selected Edible Plants”, is reviewed under the following headings:
A.
Conventional Agriculture and its Related Problems
B.
Importance of Compost Organic Manure

C.
Global Scenario of Organic Farming

D.
Effect of Organic Manure on Soil Properties 

E.
Need for Organic Food Production

F.
Bloom in Organic Farming

A. Conventional Agriculture and its Related Problems


Modern intensive agricultural practices resulted                                    in environmental pollution, degradation of soil health, agrochemical residues in soil and economic produces of the crop                               (Saravanane et al., 2007).


The usage of chemical fertilizer without adequate organic recycling has not only aggrevated multi nutrient deficiencies in soil plant system but also deteriorated soil health and create environmental pollution (Vijayakumari et al., 2007). In addition, the continuous use of                        large quantities of chemical fertilizer in intensive cropping system               results in various adversities and unfavourable soil conditions (Radhakrishnan  et al., 2008).


According to Maheswarappa et al., (1999), in the present day alarming situation of degradation and loss of soil and declining crop yields, sustainability in agriculture with respect to maintenance of soil fertility and stabilized crop production year after year is the main concern. Even increasing cost of energy will be an important constraint for increased use of chemical fertilizer in crop production coupled with its deleterious effect on soil environment, use of organic manure to meet the nutrient requirement of crop would be an inevitable practice in years to come for sustainable agriculture.
B. Importance of Compost Organic Manure and its Principle


Compost is considered as one of the oldest biotechnological solid waste disposal methods known to man. Vero (40BC) emphasized the need for complete decay of manure before it was applied to soils. In India, the use of dung as manure appears to have been practised since the Rigvedic age (2500-1500 BC) (Gaur, 1987). Historical records show that ancient Romans and Greeks were familiar with the decay process that occured spontaneously in stocks of PH matter or animal wastes.


Gaur, 1987 Composting is a method of solid waste management, whereby the organic component of the solid waste stream is biologically decomposed and stabilized under controlled conditions to a state where it can be handled, stored and or applied to the land without adversely affecting of the environment. During the final stage of composting, a gradual darkening or melanisation of the materials takes place and the final product is dark brown coloured. Bio conversion of organic materials carried out by different groups of heterotrophic micro-organisms like bacteria, fungi, actinomycetes and protozoa 

                                 Microbial activity


++

+


Adani (1998)  results that composting is essentially a biological process and hence the potential capacity and performance of all compost system are determined by microbiological components. Only biodegradable organic materials can be stabilized by composting and the process is affected by the basic environmental conditions that affect all biological activities.


Solid wastes usually contain sufficient amount of phosphorus for microbial growth and digestion (Bellakki, 1997). Singh (2007) reported that during composting the loss of organic matter increased as moisture content increased up to 70 percent and further increase in moisture content decreased the rate of decomposition.


According to Inbar et al. (1988), the moisture content had a major effect on oxygen consumption. They reported that the oxygen consumption was higher at high moisture content and as microbial activity declined sharply below 50 percent moisture, the oxygen consumption was extremely low.

Organic farming produce food of high quality in sufficient quantity, encourage and enhance biological cycles with in the farming system involving micro organisms, soil flora and fauna, plants and animals, maintain and increase the fertility of soils, create a harmonious balance between crop production and animal husbandry, produce fully biodegradable organic products, minimize all forms of pollution, promote the healthy use and proper care of water resources and all likes therein.

C. Global Scenario of Organic Farming


Annually India had 1,426 certified organic farms producing approximately 14,000 tones of organic food produce.  In the year 2005 as per Government of India, approximately 1,90,000 acres were under organic cultivation. The total annual production of  organic food in India had 1,20,000 tones annually (Food and Agriculture Organisation, 2003).


About 2.5 million hectares was under organic farming. Therefore India is one of the most important suppliers of organic food to the developed nations. (International Fund of Agriculture and                 Development, 2005).


As a proportion of total global agricultural output, organic output remains small, but it has been growing rapidly in many countries, notably in Europe 24 percent of total organic farmland is used for agriculture cultivation (6.9 million hectares) (Perkins et al.,2001).

Australia has the largest area under organic cultivation around the world. It has 39 percent of the total organic farmland with Australia’s               12 million hectares, but 97 percent of this land is sprawling  rangeland, which results in total sales of approximately five percent of  US sales (Prasad,2008).
Japan and Europe accounted for more than 55 percent of Australian organic exports in 2006. Organic management is one of the more dynamic production system in the European union with an annual growth rate of 26 percent (Madejon et al., 2003).

In Latin America with 19.9 percent (6 million hectares), Argentine (208 million hectares) and Brazil  (1.8 million hectares). The greatest share of the global organic surface area is in Oceania (37.6 percent) followed by Europe (24.1 percent) and Latin America (19.9 percent).                  In terms of certified land under organic management as a proportion of national agricultural area, the Alphine countries such as Austria                   (13.4 percent) and Switzerland  (11 percent) (International Federation of Organic Agriculture Movement, 2009).  
The area of spain dedicated to organic management increased from 4,235 ha in 1991 to 733, 182 ha in 2004. Among the different regions of Spain, Andalusia has had greatest increase in hectares dedicated to organic management (44.56 percent ) (Smith, 2009).
D. Effects of Organic Manure on Soil Properties


Organic manures influence physical, chemical and biological properties of the soil (Tenshia, 2005). 

The addition of compost improves soil structure, texture and tilth. Various organic acids are released during decay of organic acids which acts as strong binding agents in the formation of large and stable soil aggregates. One of the most important contribution of compost is the high organic matter fraction which improves the physical condition of poor soils. Humus in compost is a colloidal material with negative electric charge and is coagulated with cations and soil particles to form granules (Pandey et al., 1955).


Verma (1955), reported that the addition of compost increased the water holding capacity of the soil which may be attributed to colloidal nature of the compost.


Scientific test showed that compost can be an effective manure though when compared to mineral fertilizers, the nutritive value of compost is less important. The organic components and presence of macro and micro nutrient add to the value (Amir et al., 2008).


According to Gaur (1999), compost along with phosphatic fertilizer helps to minimize the fixation of phosphate in insoluble form in the soil and show crop response. Porpavai (2008) reported that the soil available Nitrogen, Phosphorus and Potassium has been enhanced significantly due to application of enriched manure.


Organic manure contain a large population of bacteria, actinomycetes and fungi, not only million of micro-organism are added but those already present in the soil are stimulated by the fresh supply of humic material (Gaur et al., 1971). The application of organic manure helps the micro organism to produce polysaccharide which builds up better soil  structure, Nitrogen fixation and Phosphorous solubilisation is also increased due to improved microbiological activity in organic matter amended soil.
Soil Enzyme activity is considered as an index of microbial activity in the soil. Therefore any management practice that influences the microbial population of the soil would be expected to produce changes in the soil enzyme activity and the level of enzyme activity can be used as indicator for soil fertility (Moral et al., 2002).


Ghosh (1998) found that organic fertilizer (compost and manures) stimulate soil phosphate activity. In a four year trail  on  degradation  by  Mondal et al., (2003), found that soil amylase activity was higher in the manured pots.


The activity of various soil enzymes are influenced by the nature, age of crop, addition of fertilizer and manure. Addition of organic matter increased the activities of urease, catalase, dehydrogenase and amylase in soil (Serbin et al., 2008).


According to  Fabrigzio et al.,( 2009), the activity of soil amylase and catalase increased by the application of composts.

E. Need for Organic Food Production

The need for an organic production system which should be environmentally safe, ecologically sound, and economically viable Production system (Saravanane, 2007).


In the present context of serious threat of our ecology and environment the excessive use of pesticides in vegetable cultivation not only poses serious health problems to the farmers and soil, but the residues affect the consumer (Gupta, 2008).


Organically produced foods contain more vitamins, nutrients and antioxidants than non-organic foods. The organic fruits and vegetables contain up to 40 percent more antioxidants than conventional equivalents (Paul, 2006).

The growth rate in agriculture has been the major determinant in world food production. It has been declining since past these decades. During 1960s, the growth rate dropped from 3 percent per annum to 2 percent in 1980s and it is likely to decline further to 1.8 percent in 2010. A sharp increase in world population has been forecasted. The growth rate parameters will be more important for food production particularly in Asia and North Africa and Near East where land has become scarce.  In the year 2007-2008 food grain production estimated to about 227 million tones, reaching  the estimated food grain demand of 300 million tones by 2020  (Rajendraprasad, 2008).


The market for organic foods has been expanding rapidly since the mid-1990s, and the retail sales are estimated to range between US$33 and 34 billion in 2005.They have increased by over 200 percent in less than                     a decade, growing from approximately US$11 billion in 1997                   (Singh, 2001).


India being an agro based country, to emerge as an economic power, our agricultural productivity must match with those countries, which are currently rated as economic powers of the world. The share of fruits and vegetables in the total value of agricultural exports had increased over years from 9.5percent in 1980-81 to 16.5 percent in              2002-2003 (Suseela, 2008).


The global market of organic produce was only $17 billion in the year 2000 may touch the $34 billion mark by 2005. India’s current share is only 0.01 percent. In a survey called land area under organic management .India comes in 75th place in the world, officially, only              0.03 percent of its land is stated to be under organic Agriculture – yet in the same survey, the number of organic farms is listed as 5660, cataputing it to 16th place in the global organic map. It means that most of India’s organic farms are not officially considered  (or certified as) organic (Purohit et al., 2006).


Global sales of organic food have increased by 43 percent  from                    23 billion USA in 2002 with sales of 33 billion USA in 2005 (IFOAM, 2007). The biggest market for organic products is Germany with an annual turnover of 3.9 billion Euros, followed by Italy (2.4 billion Euros) and by France (2.2 billion Euros). The highest market share of organic products of the total market is in Switzerland with 4.5 percent and the highest per caput consumption is also in the country with more than              100 Euros per head per year (Verma et al., 2007).


The markets for organic products are strongest in North America and Europe, which as of 2001 are estimated to have $6and $8 billion respectively. However, as of 2007 organic farmland is distributed across the globe. The Global market for organic products reached a value of over 46 billion US Dollars in 2007 (WHO, 2009).


Dushyent (2005) suggested that the market of organic products will continue to grow in the coming years. According to ITC projection, the organic market size in 2010 is estimated to grow multifold to US$100 billion in the key markets of Europe, USA and Japan with totaling to us$46 billion in Europe, us$45 billion in the USA and $10 billion in Japan. The retail food market in Canada is estimated at $1.3 billion in 2005. It is estimated that imported products make up over 85percent of the organic food consumed in Canada. The Canadian organic Growers association reported 497 certified organic farms in Ontario in 2005.


Organic management under land area, India comes in 75th place. Officially only 0.03 percent of its land is stated to be under organic Agriculture.

F. Bloom in Organic Farming


Pandey et al., 2008, suggested organic farming is one of the fastest growing segments of agriculture. The greatest challenge to the world is to provide food to the burgeoning population, which would likely to rise from its present population of 6,225 million to 8,909 million in 2050.  The scenario would be more terrible, when we visualize per capita availability of arable land, which declined to 0.17 ha from 0.23 ha in 2002. In 1996, the world food summit pledged to reduce hunger to the extent of the half by 2015.

In the past, only about  600 million  hectares or in agricultural use were actually cropped and harvested. Average cropping intensity was             79 percent. This intensity can increase to 85 percent, covering total area around 720 million hectares by 2010.  Earth’s population will double in 2050. If we continue with current farming practices, vast amounts of wilderness will be lost, millions of birds and billions of insects will die and the public will lose billions of dollars as a consequence of environmental degradation. Climate change emerges as one of the key factors that may undermine the change of feeding over nine billion people by 2050 (Swaminathan, 2001).

The major challenges of global agriculture are to provide food to the growing population, conservation of natural resources particularly biodiversity and water, restrict the prevalence of rural poverty                (Verma, 2007).

The most basic of human right is the right of food and nutrition. Out of 8 billion projected population by 2025 in the world, nearly                      2 billion in developing countries. Therefore world of agriculture in the 21st century has to formulate strategies to encounter these challenges of feeding the population, responding to increased concerns of managing natural resources and how to tackle still-high prevalence of hunger and rural poverty (Sharma, 2008).

Newly settled areas in agriculture in America, Southern Africa and Australia constitutes expanded agricultural areas in 19th century.                       The challenges to the global agriculture in the 21st century are included to envisage desirable improvement. The changes are a) Adjustment in agricultural and economic policies and instruments promoting technology development for attaining sustainability; b) Decentralizing  power and authority as well for decision  making to local level, rather than relying on top – down bureaucracy; c) Transparency in legal rights and obligations on the use of land and other natural resources, including land reforms, if necessary; d)  participation of local / rural people in process of research  and development system for effective  and sustainable management  of natural resources  available to farmers; e) promoting demand and  providing incentives that could favor crops and animals for their sustainable production; and f) Lastly strengthening  practices  and processing system, which can pay attention to safeguarding  health and quality of environment (Singh et al., 2007).

Currently consumer’s demand for organic agriculture commodities has increased to 23 percent in the USA. Assuming that global demand remains constant at 15 percent over the coming years, total organic retail sales would approach us$ 70 billion by 2010 (Rai, 2008).

As per recent reports, Indian exports in 2002-2003, registering a growth of 19.18 percent and garnering a forex of $ 52,234.30 million. Agriculture and allied products exports, which account for only                        8.5 percent by weight in the total, posted a growth of 10.32 percent by fetching $ 4.484.83 million. By the year 2050 organic farming can                 yield up to three times as much food as conventional farming                 (Mamoria et al., 2007).

The new action plan for organic food and farming 2008-2010 was recently launched. In 2010 organic exports are expected to occupy 5 percent of world wide (Khan, 2009).

III METHODOLOGY

The methodology adopted for the present study entitled “Effect of Organic Manure on Biometric, Biochemical and Soil Profile of the Selected Edible Plants” is explained under the following headings:

        A. Conduct of Study

        B.  Composting Process of Developed Organic Manure

1. Selection of land for composting

2. Materials collected for composting

3. Composting pit

4. Anaerobic method of decomposition

C.
Pot Culture Experiment for Different Variations

D.
Conduct of Pot Culture Experiment

E.
Growth Characteristics of the Selected Edible Plants

F.
Analysis of Biometric Parameters of the Selected Edible Plants

G.
Biochemical Analysis of the Selected Edible Plants

 H.
Effect of Organic Manure on the Soil of the Selected Edible Plants

A. Conduct of Study
The popularity of the organic foods by general population of Coimbatore city was studied. A total of 75 subjects were selected from three organic farm shops. A pre structured Questionnaire was framed to elicit information regarding the type of organic foods selected, frequency of consumption, reason for purchasing, amount of money spent for purchasing and mode of purchasing as shown in Appendix I.

B. Composting Process of Developed Organic Manure
    
For the present study two types of organic manure was developed. Different steps involved in the preparation of organic manure is shown in

Figure I and  Plate I.
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1. Selection of land for composting

The soil land selected for the present study is low lying, clay soil and water logged area. The soil should not be penetrated by roots of trees. The composting soil should not contain bones of cattle, glass bottle pieces, polythene covers, plastic products and other unnecessary items            (Dayamani  et al., 2009).

2. Materials collected for composting

Two type of organic manure was developed for the present study. Peels and un edible portions obtained from vegetables and fruits were selected for experiment I variation. Incase of experiment II variation animal waste obtained from chicken, fish and mutton was selected for the pot culture experiment.

3. Composting pit

The area of composting  pit was selected with high moisture content. The pit was digged for a height of one feet. The season chosen for composting was winter.

4. Feed stock recovery
The waste were collected and certain contaminants like chemicals, plastics, glass pieces and bones were separated. The quantity of the waste were measured and dumped in the composting pit.

5. Feedstock preparation

The cow dung was sprinkled on the separated stock waste before closing the pit as it enhances the growth of worms for composting. In order to obtained best quality of manure 60 percent of moisture is maintained.

6. Compost curing

Compost curing was also done to avoid unwanted seed germination and weeds.
7. Composting process

The collected waste were allowed for composting. The suitable environment with high moisture content was created for composting process. After 25 days of composting the compost was tossed for better and even decomposition. On complete decomposition take place only on 52 days.

8. Storage of manure

After the decomposition, composted manure is stored in polythene bags and kept in aerobic condition as suggested  by the Mondal (2003).

C. Pot culture Experiments for Different Variation
Randomised design was adopted for pot culture experiment, different variations was carried out for the control, experiment I, II and III.

Control

In the control pot, the red soil, ordinary sand and clay was taken in the ratio of 1:1:1:1 in a clay pot.

Variation I

In the variation I, the same ratio of soils as in control group along with vegetable manure was added in the ratio of 1:1:1:1 in a clay pot.

Variation II

For the variation II, the same ratio of soils along with animal manure was added in the ratio of 1:1:1:1 in a separate clay pot.

Variation III

 The NPK fertilizer obtained from market was added with red soil, ordinary sand and clay in the ratio of 1:1:1:1 in a clay pot.

Plate 2
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D. Conduct of Pot Culture Experiment

The clay pot is selected for the sowing the seeds of the edible plants because it retained moisture. Two types of clay pots were selected, bigger size pots for tomatoes and smaller size for greens. In the clay pot, 2 inch thickness of pebbles and sands was filled, the next bed is made with soil and sand filled in 1:1 ratio.

The final bed is made by through mixing and leveling of calculated quantity of manure in the ratio of 3:1.

E. Growth Characteristics of the Selected Edible Plants
Edible plants like tomato (Lycopersicon esculentum) and Amaranth             (Gangeticus) were selected for the present study. The plants are selected based on the nutritional contribution and its widespread production and usage. They are also an excellent source of vitamin C, calcium and iron (Sharma et al., 2008).

Tomato (Lycopersicon esculentum) and Amaranth                                     (Gangeticus) were sowed in all the experiment I, II, III and control pots to influence the growth on treated vegetable and animal organic manures. These were grown with regular monitoring of growth of the plants (Plate 2).

F. Analysis of Biometric Parameters of the Selected Edible Plants
Plant biometric procedure by Dahama (2003) method was adopted for experiment I, II, III and control.

1. Plant Height
Plant height was measured from ground level to the growing point of plants by measuring scale and expressed in centimeters.

2. Number of branches per plant
The number of branches arising from the main stem was counted in each plant and expressed as mean number per plant.

3. Number of leaves per plant

The number of leaves in each plant was counted and expressed as mean number of leaves per plant.

4. Root length

The root length was measured with measuring scale for experiment I,II, III and control. The various growth stages and the interaction between the treatment and stages was identified.

5. Shoot length

Shoot length was observed with measuring scale ( Yadav et al., 2003).

G. Biochemical Analysis of  the Selected  Edible Plants

High performance liquid chromatography method was used to analyse the nutrients such as calcium, phosphorous, iron, lycopen  and carotene  of the two edible plants (Vijay, 2002).

H. Effect of Organic Manure on the Soil of the Selected Edible Plants

Experiment I, II, III and control was analysed for physico chemical properties. The collected soil  sample  were air dried for 2-3 days, sieved and stored in polythene bags and analysed (Gaur etal., 1971 and                           Kishore et al., 2007).
IV RESULTS AND DISCUSSION

The results of the study entitled “Effect of Organic Manure on Biometric, Biochemical and Soil Profile of Selected Edible Plants” are discussed under the following headings

I. Background Information Of the Selected Subjects

J. Purchasing Pattern of the Selected Subjects

K. Reasons for Purchasing Organic Foods

L. Adoption of Organic Farming at Home Level

M. Biochemical Analysis of developed Organic manure

N. Biometric Parameters of the Selected Edible Plants

O. Biochemical Parameters of the Selected Edible Plants

P. Soil Profile of the Selected Edible Plants

A.  Background Information of the Selected Subjects 

1. Age wise distribution of the selected subjects
The information regarding the age of the subjects is shown in Table I.

TABLE I

AGE OF THE SELECTED SUBJECTS 


                                                          (N=75)

	Age ( years)
	Number
	Percent

	25-40

41-56

57-72
	45

22

8
	60

29

11


From the conduct of survey, it was found that 60 percent of the selected subjects were in the age group of 25-40 years, 29 percent belong to 41-56 years, this indicate that the awareness on organic foods was more in this age group.

2. Type of Family

Eighty percent of the selected subjects who regularly visit organic foods  was from nuclear family.

3. Occupational Status of the Selected Subjects
The occupational status of the subjects is projected in Table II.

TABL E II
OCCUPATIONAL STATUS OF THE SELECTED SUBJECTS






(N=75)
	Occupational status
	Number
	Percent

	Government employee

Private employee

Business

Others
	10

32

25

8
	13

43

33

11


From the Table II, it was found that 43 percent of selected subjects were working in private companies, 33 percent were involved in business, 13 percent of selected subjects are working as Government employee and only 11 percent of subjects were involved in other works like on farming, tailoring and photographer.
4. Monthly income of the Selected subjects

Based on HUDCO classification (2004), 79 percent of the selected subjects were from high income group >Rs 7500 per month, remaining                       21 percent of the selected subjects were from middle income  group                  (Rs. 4500 – 7500).
B. Purchasing Pattern of Organic Foods

The consumption pattern of organic foods by the selected subjects is projected in Table III and Figure 2.

TABLE III
PURCHASING PATTERN OF ORGANIC FOODS BY THE SELECTED SUBJECTS
	Types of foods
	Frequency  of Purchasing

	
	Weekly once
	Weekly Twice
	Occasionally
	Rarely

	
	No
	%
	No
	%
	No
	%
	No
	%

	Vegetables

Green leafy vegetables

Roots & Tubers

Fruits 

Coconut

Condiments  and spices
	25

40

38

25

25

29
	33

53

51

33

33

39
	9

4

5

7

-

2
	12

5

7

9

-

3
	20

21

30

25

19

38
	27

28

40

33

25

51
	12

3

7

4

3

7
	16

4

9

5

4

9



From the Table III, it was clearly shown that weekly53 percent of the selected subjects purchased green leafy vegetables followed by roots and tubers. Other vegetables and fruits  were  purchased weekly  by 33 percent respectively. Condiments and spices like ginger, garlic was purchased by               39 percent. 
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                                                                   FIGURE 2  

PURCHASING PATTERN OF ORGANIC FOODS BY THE                             SELECTED     SUBJECTS

Majority of the subjects reported that occasionally, they have the habit of purchasing organic foods after knowing the benefits of natural farming foods.

C. Reasons for Purchasing Organic Foods


The  reasons for purchasing organic foods of the subjects is given in Table IV and Figure 3.

TABLE  IV
REASONS FOR PURCHASING ORGANIC FOOD 






(N=75)
	Reason
	Number
	Percentage

	Quality

Taste 

Natural food 

Shelf life

No toxicity
	18

 8

30

8

11
	24

11

40

10

15 



Forty   percent of the selected subject reported that organic farm foods are natural  food, 24 percent reported that of best quality and 15 percent of the selected subjects reason out organic foods don’t contain any toxic  chemical.
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FIGURE 3

REASONS FOR PURCHASING ORGANIC FOOD
D. Adoption of Organic Farming at Home Level


Organic method for growing plants at home level is shown in 

Table V.
TABLE V
ORGANIC METHOD FOR GROWING PLANTS 

(N=22)
	Organic method
	Number
	Percentage

	Vermicompost 

Cowdung

Vegetable waste

Chemical fertilizer
	1

8

10

3
	1

11

13

4



Among the  selected  subjects, 20 percent of  the subjects had kitchen garden in their home, majority (13%) of them use their own vegetable waste as manure to their garden, whereas 11 percent of them used cowdung. Only four percent of the selected subjects used chemical fertilizer as a manure to grow plants.

E. Biochemical  Analysis of Developed Organic Manure

    

Biochemical analysis of  developed organic manure is shown in Table VI.
TABLE VI

BIOCHEMICAL ANALYSIS OF DEVELOPED ORGANIC MANURE

	Particulars
	Experiment I (VM)*
	Experiment II (AM)*

	pH

Electrical conductivity

Texture

Available N (Kg ha -1)

Available P (kg ha -1)

Available K (Kg ha-1)
	7.83

0.54

S1

322

28.4

942
	7.98

0.25

S1

462

36.2

633


* VM – Vegetable manure 

*AM – Animal manure

From the Table VI, it was clearly shown that pH of the developed manure was normal, electrical conductivity was non sailine but vegetable  manure show 0.25 (dsm-1).  Sandy loam texture was obtained for both vegetable and animal waste manure. Available nitrogen, phosphorous was very high compared  with vegetable manure.  In case of available potassium  vegetable waste showed high level that is 942 (kg ha-1).

According to Tenshia (2005), increased availability of nitrozen phosphorous, potassium and zinc conformed the soil fertility improvement with organic manure.

F. Biometric Parameters of the Selected Edible Plants

1. Shoot, root and height of the tomato plant

The shoot, root and height of the tomato plant is shown in Table VII Figure 4.

TABLE VII

SHOOT, ROOT AND HEIGHT OF THE TOMATO PLANT
	Biometric

Parameters

(cm)
	Control
	Experiment I (VM)*
	Experiment II (AM)*
	Experiment III (CF)*

	Shoot length

Root Length

Plant Height
	8

15

25
	9

16.5

35.5
	10

17.6

42
	8.5

16.5

35


* VM – Vegetable manure;  *AM – Animal manure; * CF – Chemical Fertilizer

Biometric parameters like shoot length (10 cm) was more in experiment II (AM) when compared with experiment I and III.  Where as in root length, plant height of variation experiment I and III showed a same length that is 16.5cm  and 35.5 cm. 

The present study is par line with Ghosh et al., (1998) that plant height, number of shoots per plant, crop growth rate and tuber bulking rate increased significantly over control due to the application of organic manure at recommended level.

Figure 4

2.  Number of leaves and branches of  the tomato plant

The number of leaves and branches of  the tomato plant is shown in               Table VIII.
TABLE VIII

NUMBER OF LEAVES AND BRANCHES OF THE                      TOMATO PLANT

	Biometric

Parameters (No)
	Control
	Experiment I (VM)*
	Experiment II (AM)*
	Experiment III (CF)*

	Leaves per plant

Branches per plant
	27

6
	30

11
	31

14
	32

12


* VM – Vegetable manure;  *AM – Animal manure; * CF – Chemical Fertilizer

Number of leaves and branches per tomato plant in experiment II was               31 (No) and 14 (No ) respectively when compared with other experimental variations .

3. Shoot, Root and height of the amaranth plant

The shoot, Root and height of the amaranth plant is shown in               Table IX and Figure 5.

TABLE IX

SHOOT, ROOT AND HEIGHT  OF  THE AMARANTH PLANT

	Biometric

Parameters (cm)
	Control
	Experiment I (VM)*
	Experiment II (AM)*
	Experiment III (CF)*

	Shoot length

Root Length

Plant Height
	8.5

12.5

23
	7

14

32
	8.2

16.2

38
	7.8

13.4

31.5


* VM – Vegetable manure;  *AM – Animal manure; * CF – Chemical Fertilizer

Figure 5

Incase of amaranth plant shoot length of control plant showed 8.5 cm when compared with experiment II (8.2 cm), Experiment III (7.8 cm), whereas in root length and height of the plant, Experiment II variation showed increased in their growth.

4. Number  of  leaves and  branches of  the amaranth plant

The number of  leaves and  branches of  amaranth plant is shown in Table X.

TABLE X
NUMBER OF LEAVES AND BRANCHES OF THE                 AMARANTH PLANT

	Biometric

Parameters (No)
	Control
	Experiment I (VM)*
	Experiment II (AM)*
	Experiment III (CF)*

	Leaves per plant

Branches per plant
	68

14
	82

12
	89

16
	76

13


* VM – Vegetable manure;  *AM – Animal manure; * CF – Chemical Fertilizer

Number of  leaves and branches of  amaranth plant,  Experiment II showed more 89 (No), 16 (No) respectively when compared with other experimental  variation  groups.
G. Biochemical Parameters of the Selected Edible Plants
1. Nutrient analysis of  the tomato plant

The nutrient analysis of tomato plant is shown in Table XI and            Figure 6.
TABLE XI
BIOCHEMICAL PARAMETERS OF  THE TOMATO PLANT

	Biochemical parameters (mg/100g) 
	Control
	Experiment I (VM)*
	Experiment II (AM)*
	Experiment III (CF)*

	Calcium

Phosphorous

Iron

β– carotene

Lycopene
	19

12

0.38

3.4

1.85
	23

13

0.38
3.8

2
	24

17

0.62

4.52

3.4
	20

14

0.48

4.2

2.6


* VM – Vegetable Manure;  *AM – Animal manure; * CF – Chemical Fertilizer

Among  all the variation developed for tomato plant  experiments, experiment II variation showed high  amount of nutrients such as calcium, phosphorous, iron, β –carotene,  lycopene when compared with  Experiment I and Experiment  III.

Figure 6

2. Nutrient analysis of  the amaranth plant

The biochemical parameters of amaranth plant were shown  in 

Table XII.
TABLE XII

BIOCHEMICAL PARAMETERS OF  THE SELECTED                     AMARANTH PLANT

	Biochemical parameters
(mg/100g)
	Control
	Experiment I (VM)*
	Experiment II (AM)*
	Experiment – III (CF)*

	Calcium

Phosphrous

Iron
	92.5

21.43

1.39
	96.2

24

2.65
	128.6

28.5

3.49
	104.3

22.3

2.43


* VM – Vegetable Manure;*AM – Animal manure; * CF – Chemical Fertilizer

From the above Table XII, Experiment II variation plant showed the significant increase in calcium, phosphorous and iron when compared with Experiment I, III and control plant. 

Figure 7

TABLE XIII
SOIL PROFILE OF THE SELECTED EDIBLE PLANTS
	Soil profile
	Control
	Experiment I   (VM)*
	Experiment II   (AM)*
	Experiment III   (CF)*

	
	Before sowing
	Post harvest
	Before sowing
	Post harvest
	Before sowing
	Post harvest
	Before sowing
	Post harvest

	pH

Electrical conductivity

Texture

Available N (Kg ha -1)

Available P (kg ha -1)

Available K (Kg ha-1)
	7.76

0.38

SI*

308

18

178
	7.72

0.36

SI*

298

16

152
	7.80

1.51

SI*

308

26.8

899
	7.80

0.50

SI *

295

22.4

832
	7.88

0.25

SI *

452

35.2

611
	7.88

0.24

SI *

448.6

34.8

598
	7.78

0.40

SI *

358

22

198
	7.69

0.38

SI *

336.2

19.6

178.6


SI * - Sandy Loam; * VM – Vegetable Manure; *AM – Animal manure; * CF – Chemical Fertilizer

Figure 8


From Table XIII clearly shows that highest uptake of 21.8 (kgha-1) of Nitrogen was seen in Experiment I when compared with Experiment II and III. Similarly highest uptake of potassium and Phosphorous 43 (kgha-1) of 2.4 (kgha-1) was seen in Experiment I.  The pH was changed in control and experiment III. Electrical conductivity in all the experimental variations show slight difference. Nitrogen, potassium and phosphorous plays an important role in the growth of plant as shown in Table XIII and Figure 8.


Bellakki et al. (1997) indicated significant variation in soil nitrogen, phosphorous and potassium during different stages of crop growth.  Higher available nitrogen at initial stages may be due to mineralization of applied organic and inorganic fertilizers while the lower values of nitrogen at later stages may be attributed to plant uptake and loss of nitrogen due to nitrification.

V SUMMARY AND CONCLUSION

Organic Farming is the need in the present context of serious threat to our ecology and environment. Organic farming provides a balanced environment, better quality food and living condition to the human beings. Prolonged use of chemicals on soil result in various human’s health hazards and pollution of air and water system. Thus the present study “Effect of Organic Manure on Biometric, Biochemical and Soil Profile of the Selected Edible Plants.” 
The details regarding the development and the effect of organic manure using vegetable and animal waste was experimented on plant growth and their nutrient status, soil profile was assessed.                            The consumption pattern of organic foods among the selected subjects was analysed to know their state of usability.

Questionnaire was formulated to find popularity of organic foods among the general population in Coimbatore city. Composting process was developed to obtain organic manure which included, selection of land for composting, composting pit, feedstock recovery, feedstock preparation, compost curing, composting process and storage of manure. Once the organic manure was developed, the pot culture experiment for different variation were assessed on edible plants like tomato (Lycopersicon esculentum) and amaranth (Gangeticus).  The biometric parameters, biochemical analysis of selected edible plants were also studied.  Finally, the soil analysis of the experimental soil sample were analysed for their physico-chemical properties.  

The results pertaining to the study are summarized as follows:

· It was found that 60 percent of the selected subjects were in the age group of 25-40 years, 29 percent belong to 41-56 years

· Eighty percent of the selected subjects who regularly visit organic foods was from nuclear family.

· It was found that 43 percent of selected subjects were working in private companies, 33 percent were involved in business,                     13 percent of selected subjects were working as Government employee and only 11 percent of subjects were involved in other works like on farming, tailoring and photographer.

· Based on HUDCO classification (2004), 79 percent of the selected subjects were from high income >Rs 7500 per month, remaining                       21 percent of the selected subjects were from middle income  group (Rs. 4500 – 7500).

· It was clearly shown that weekly 53 percent of the selected subjects purchased green leafy vegetables followed by roots and tubers. Other vegetables and fruits were  purchased weekly  by 33 percent respectively. Condiments and spices like ginger, garlic was purchased by 39 percent. 

· Forty percent of the selected subjects reported that organic farm foods are natural food,  24 percent reported that of best quality and 15 percent of the selected subjects reason out organic foods don’t contain any toxic  chemical.

· Among the selected subjects, 20 percent of the subjects had kitchen garden in their home, majority (13%) of them use their own vegetable waste as manure to their garden, whereas 11 percent of them used cowdung. Only four percent of the selected subjects used chemical fertilizer as a manure to grow plants.

· It was clearly shown that pH of the developed manure was normal, electrical conductivity was non saline but animal manure showed 0.25 (dsm-1) of electrical conductivity. Sandy loam texture was obtained for vegetable and animal waste manure. Available nitrogen, phosphorous was very high compared with vegetable manure. In case of available potassium in vegetable waste showed high level that is 942 (kg ha-1).

· Biometric parameters like shoot length (10 cm) was more in experiment II (AM) when compared with Experiment I and II where as in root length, plant height of variation experiment I and III showed a same length that is 16.5cm  and 35.5 cm.
· Bio-chemical analysis (calcium, phosphorous, iron, β-carotene and lycopene) of tomato plant was high in Experiment II when compared with Experiment I and III.

· Bio-chemical analysis (calcium, phosphorous, iron) of amaranth plant was high in Experiment II when compared with Experiment I and III.

· Highest uptake of nitrogen, phosphorous and potassium was  seen in Experiment I. The pH change was seen in control and Experiment III. Electrical conductivity in all the experimental variations show slight difference.
Conclusion

To conclude the present study,
prepared vegetable and animal manure proved nutritionally more effective than chemical fertilizers.                  The growth and yield of the tomato and amaranth plant of Experiment II was very high when compared with vegetable manure. All the kitchen waste could be made useful by the proffers of preparing organic manure.

Recommendations

· Kitchen garden could be grown in every home by preparing organic manure using left over waste, vegetable and animal foods of non-edible portions.

· Increase the utilization of organic  foods  than chemical foods to reduce the toxicity  and various health hazards.
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APPENDIX I
INTERVIEW SCHEDULE TO ELICIT INFORMATION ABOUT THE CONSUMPTION PATTERN OF ORGANIC FOODS

Socio-Economic Status

1. Name

:

2.  Age

:

3.  Address

:

4.  Occupational status:

a) Government employee
b) Private company
c)  Business
d)  Other

5.  Income

a)  Low income (Rs.2500-4500)
b) Middle income (Rs.4500-7500)


c) High income (>Rs.7500)

6.  Number of family members

7.  Purchasing pattern of organic farming foods

	Types
	Daily
	Weekly once
	Weekly twice
	Occasionally
	Rarely

	Vegetables

Radish

Ladies finger

Beans

Bitter guard

Cauliflower

Plantain stem

Plantain flower

Ginger

Garlic

Green Leafy vegetables

Fenugreek

Palak

Drumstick

Coriander

Curry leaves

Roots and Tubers

Beetroot

Carrot

Potato

Small onion

Big onion

Fruits

Banana

Chickoo

Papaya

Guava

Amla

Nuts and Oil seeds

Coconut
	
	
	
	
	


8.  Reason for purchasing organic foods

a)  Best quality

b)  Taste
c)  Natural food 


d)  Keep it for long days
e)  No toxicity

9.  Amount spent on purchasing organic vegetables

Weekly  :


Monthly  :

10.  Difference of expenditure among organic vegetables and non-organic vegetables

11.  Is there any difference noted while cooking organic vegetables?

12.  Do you have kitchen garden at home?

a)  Yes

b)  No

13.  Do you follow organic method for growing plants?

a)  Yes

b)  No
      If yes, what type of manure is used?
14.  Do you prepare organic manure at home?

a)  Yes

b)  No

APPENDIX II
      ESTIMATION OF CALCIUM PRESENT IN THE SELECTED EDIBLE PLANTS

Principle 

Calcium is determined by precipitating it as calcium oxalate & titrating the oxalate solution in dilute sulphuric acid against standard potassium permanganate.

Apparatus

Beaker, burette, pipette, flask and standard flask.

Reagents

1. Ammonium oxalate was dissolved in 200ml of water till it was saturated.

2. 0.01N oxalic acid: 0.063g oxalic acid crystals were weighed and dissolved in 100ml of distilled water.

3. 0.01N potassium permanganate: 0.316g of potassium permanganate was dissolved in 1000ml of distilled water.

4. Strong ammonia

5. Glacial acetic acid

6. 2N sulphuric acid: 5.5ml of sulphuric acid was dissolved in 94.5ml of distilled water.

 Procedure


Ash from the ignited sample was dissolved in hydrochloric acid and made upto the 100ml. 10ml of the ash solution was pipetted out in a conical flask and 90ml of distilled water was added to it. Added 2 drops of methyl red indicator It was made strongly alkaline by adding ammonia and kept for boiling. 20 ml of saturated ammonium oxalate was added to the solution, 10ml each time to ensure complete precipitation directly. When it was hot, a few drops of acetic acid was added to render the medium acidic. The precipitate was allowed to settle overnight. The next morning the solution was filtered with whatman No. 40 filter paper. The precipitate was washed first with ammoniacal water and then with hot water several times until it was free from chloride.5ml of the washing was collected, in a test tube and a drop of silver nitrate solution was added. The washing was continued till there was no precipitate with silver nitrate or calcium chloride solution. The filter paper was collected in a flask by making a hole in the filter paper. To this, 2ml of 2N sulphuric acid was added. This solution was heated to               60-80ºC and when still hot was titrated against N/100 potassium permanganate solution. From the volume of potassium permanganate solution used up the milligrams of calcium present in 100g of the sample was calculated.

Calculation


Standard potassium permanganate Vs sample

	Volume of the sample (ml)
	Burette reading (ml)
	Volume of KMNO4 (ml)
	Indicator

	
	Initial
	Final
	
	

	Blank
	
	
	
	Self

	Sample I
	
	
	
	

	Sample II
	
	
	
	


The sample consumed
=
ml of KMNO4
Therefore, 1 ml of potassium permanganate
=
0.2mg of calcium

Therefore      ml of KMNO4
=
0.2 X =     mg of calcium

ml of the Ash solution contains 
= 

Therefore, 100ml of the Ash solution contains 
= 

g of the sample was taken for ashing
=

Therefore,      g of the sample contains
=


Therefore, 100g of the sample contains
=

APPENDIX III

ESTIMATION OF PHOSPHORUS PRESENT IN THE SELECTED                   EDIBLE PLANTS

Principle

When the ash solution is treated with ammonium molybdate, phosphomolybdic acid is formed. This is reduced by the addition of 1,2,4 amino napthol sulphonic acid reagent to produce a blue colour which is apparently a mixture of oxides of molybdenum. The intensity of the colour developed is measure of phosphorus present.

Apparatus 

Measuring cylinder, klett, test tubes, pipette

Reagents

1. Molybdate solution I


2. Molybdate solution II


3. ANSA


4. Stock standard phosphorus solution

Procedure

0.1ml of the ash solution was taken in two test tubes. 1ml of molybdate II and 0.4ml of 1,2,4 Amino napthol sulphonic acid were added and the volume was made upto 10ml with distilled water. To 1ml, 2ml, 3ml, 4ml and 5ml of standard solution, 1ml of molybdate I solution and 0.4ml of ANSA were added and made upto 10ml.All the tubes containing 10ml of the solution were mixed well and allowed to stand for 15 minutes. Simultaneously, a blank was prepared by mixing 8.6.ml of water, 1ml of molybdate II and 0.4ml of ANSA. The colour developed was read in the calorimeter using red filter of wavelength 660 nanometer
Calculation

Concentration of phosphorus in the unknown solution                                        

 0.1ml of the solution has a concentration of
 Therefore, 100ml of the solution will have a concentration of
 100ml of the solution was made from 5g of sample.

Therefore, 5g of sample contains 
100g of the sample will contain.
APPENDIX IV

ESTIMATION OF IRON PRESENT IN THE SELECTED EDIBLE PLANTS

Principle

The food sample is oxidized with ignition or oxidation. Iron as ferric iron reacts with ammonium thiocyanate or with potassium thiocyanate to give ferric thiocyanate which is red in colour. The colour which is a measure of the concentration is measured calorimetrically.

Apparatus
Volumetric flask, test tubes, klett, pipette.

Reagents
1. Stock Iron solution

2. Working standard

3. Saturated potassium persulphate solution

4. 3N potassium thiocyanate

Procedure

2g of the sample was ashed by ignition. When ashing had been completed 5ml of hydrochloric acid was added and made up to 100ml in a volumetric flask.


Took different aliquots of the standard solution (1ml-5ml) corresponding to 10-50 gamma in a series of test tubes 2ml of the unknown solution was taken in the test tube.


Added 1ml of 30% H2SO4, 1ml of potassium persulphate and 1.5ml of potassium thiocyanate to all the test tubes. This was made upto10ml with water. A blank was prepared by adding the reagents except the standard or the unknown solution. Allowed the colour to develop for 20 minutes and the intensity was read at 530-540 µ filter in the colorimeter.

Calculation


Ml of the ash solution contains 

gamma of iron 
200ml of the ash solution will contain.

This was made from   g of the food sample

=

Therefore   g of the food stuff contains

=

100g of the food stuff will contains


=

APPENDIX V

ESTIMATION OF β-CAROTENE PRESENT IN THE SELECTED                   EDIBLE PLANTS

Principle 


Carotene present is extracted with petroleum ether and the intensity of the colour of the extract is compared with that of the standard solution using a colorimeter.

Reagent 
1. Stock standard solution

2. Working standard

Procedure

The given sample was pulverized with 95 percent ethanol. The suspension was refluxed for about half an hour in a boiling water bath. The clear supernatant was filtered, diluted with 20 ml of 85 percent ethanol. Extracted the solution repeatedly with petroleum ether using 20 ml portion every time and the extraction was done for 3 or 4 times. Carotene was extracted in the petroleum ether pooled the ether extracts and made up to 100 ml with ether.


Take different volumes of standard carotene solution 2 to 8ml corresponding to 40 to 160 γ. The volume of all solution was made up to 8ml with petroleum ether. The extract was considered to be unknown. 8ml of the made up extract was taken for the experiment. The colour developed was read at 540mug in a colorimeter.

Calculation

Concentration of the unknown solution                  =      γ of carotene


8ml of the made up solution contains
                    =      γ of carotene


Therefore 100ml of the made up solution contains =  x 100/8 = γ of     carotene

100 ml of the extract was made from 10g of sample

Therefore 10g of sample contains



 =    γ of carotene


Therefore 100g of sample contains


 =    
x 100 / 10










 =     γ of carotene

APPENDIX VI

ESTIMATION OF LYCOPENE PRESENT IN TOMATO PLANT
Principle


Lycopene is determined by extracting in butylated hydroxytoluene reagent against ethanol and hexane.
Reagent 

1. Butylated Hydroxytoluene (BHT)

2. Acetone

3. Hexane

4. Ethanol

5. Milli-Q water
Equipment

UV-visible spectrophotometer

Procedure 


Extraction method was performed. Samples were first chopped and homogenized in a laboratory homogenizer. Approximately 0.3 to 0.6 g samples were weighed and 5 ml of 0.05% BHT in acetone, 5 ml of ethanol and 10 ml of hexane were added. The recipient was introduced in ice and stirred on a magnetic stirring plate for 15 min. after shaking 3 ml of deionized water were added to each samples were shaken for 5 minutes on ice. Sample were then left at room temperature for 5 min to allow the separation of both phases. The absorbance of the hexane layer (Upper layer) was measured in a 1cm path length quartz cuvette at 503 nm blanked with hexane.

Calculation


Absorbance at 503 nm (A503)= (M-1.cm-1).b(cm).[Lycopene concentration (M)]



Lycopene content (mg/kg)=A503x31.2/g tissue


Lycopene content (mg/kg)= (A503-0.0007).x30.3/g tissue
APPENDIX VII

SOIL ANALYSIS


The soil samples collected from each pot ,for the analysis of physico-chemical properties. The collected soil sample were air-dried for 2-3 days, sieve and stored in polythene bags. These soil samples were used for the analysis as specified below.
1. Determination of soil pH.


Flaig (1984) reported that 10gm,of soil was weighed exactly and 25mlof distilled water was added and shaked intermittently for 30 minutes. The pH meter was standardised using buffer solution of pH7 and 4.The meter was switched on and the electrode were dipped in distilled water and left for 10 minutes, then the electrode were dipped in buffer solution of pH7. Then it was replaced by buffer solution of pH4. The buffer solution was removed electrodes were wiped with cotton and dipped in soil samples and the reading was recorded.

2. Determination of soil nitrogen, phosphorus and potassium

1. Nitrogen present in soil was estimated by alkaline permanganate method (Subbia and Asija, 1956).

 2. Phosphorus was estimated by using Klett sommerson calorimeter using red filter (Zechmeister et al., 1943).
3. Potassium was calculated after extraction with neutral normal ammonium acetate using flame photometer (Hanway and Heidal, 1952).

2.1. Digestion

10g of soil sample was weighed and transferred into a clean dry Kjeldahl flask and 30ml of concentrated sulphuric acid and containing 1g salicylic acid was added. The contents were shaked well and allowed to stand for 15 minutes.5 gm of sodium thiosulphate was added, shaked well and allowed to stand for half an hour. Then 10gmof potassium sulphate, copper sulphate mixture was added and the contents were digested over a burner till the contents of the flask become colourless (copper sulphate acts as catalyst and also serves to indicate the completion of digestion. Potassium sulphate raises the boiling point)

Distillation

The Kjeldahl flask was cooled and 50ml of distilled water was added. The contents were shaked well and the supernatant was transferred to the distillation flask. Then another 50ml of water was added, shaked well and the liquid was transferred to the distillation flask. This process is repeated for atleast 6 times to ensure complete transfer of the digested material 25ml of 0.1N sulphuric acid was pipetted out into an ice tumbles and 2-3 drops of methyl red indicator were added and kept at the delivery end. The delivery end should be completely immersed inside the acid. A few zinc and porcelain pieces were added to it followed by 120ml of 40% sodium hydroxide till the contents become distinctly alkaline as tested with litmus paper and 10ml of 10% sodium sulphide. The mouth of the flask closed immediately and the distillation was started. The ammonia evolved in 0.1N sulphuric acid was collected and kept in the ice tumbler. When the distillation run free of ammonia, the ice tumbler was removed and titrated with the excess acid with 0.1N potassium hydroxide. The end point was the straw yellow colour. From the volume of 0.1N sulphuric acid actually consumed for absorbing the ammonia, 1% of nitrogen of the soil was calculated.

Calculation
Weight of soil taken




= 10gm

Volume of 0.1N sulphuric acid taken 


= a ml

Volume of 0.1N potassium hydroxide
 consumed for back titration





= b ml

Actual volume of 0.1N sulphuric acid

Consumed for absorbing the ammonia


=
(a-b) ml

1mlof 0.1 N sulphuric acid 



= 0.0014g of N

Therefore, (a-b)ml of 0.1N sulphuric acid 

= 0.0014 X (a-b)gN

This is present in 10g of soil

Therefore % of n on moisture free basis

=0.0014 X (a-b)100/10 X 100/(100-m) (M=Moisture)

2. Estimation of total phosphorus

200ml of Hydrochloric acid extract pipetted out into a 400ml beaker and evaporated to a small beaker. It was transferred to a silica basin using hot water and evaporated to dryness over a water bath. It was kept in an air oven at 105-115ºC for 3 hours to dehydrate the silica and rendered it insoluble. This was dissolved again by adding a small amount of 1:1 hydrochloric acid and evaporated to dryness over a water bath. Then it was dissolved in nitric acid. The silica was allowed to settle over night. Then it was filtered and washed in the silica basin and on the filter paper the small quantities of 1:4 nitric acid till no yellow colour is left and collected in a 250ml beaker. The extract alkaline was made with concentrated ammonium hydroxide and then actified with concentrated nitric acid. 10ml of precipitant was added to the beaker in thermostat drop by drop with constant stirring and kept for ½ an hour at 65ºC. The settled supernatant was filtered by decantation. In burette 0.1619N KOH was added till the yellow precipitate dissolved leaving a colourless solution. A drop of phenophthalin indictor was added and titrated the excess alkali against 0.1619N Nitric acid. The disappearance of pink colour indicated end point.

Calculation

Weight of soil taken

Volume of hydrochloric acid prepared 


= 500ml

Volume of hydrochloric acid pipetted out for analysis = 200ml

Volume of 0.1619N KOH added in excess 

= aml

Volume of 0.1619N HNO3 used for back titration 
= bml

Therefore, Actual volume of 0.1619N KOH 

used to dissolve the precipitate 



= (a-b)ml

1ml of 0.1619N KOH 




= 0.0005g P2O5

(a-b) ml of 0.1619N KOH 



= 0.0005 X (a-b)g P2O5

This is present in 200ml of Hcl extract,

Therefore, In 500ml 



= 0.0005 X (a-b) X 500/200g

This is present in W g of soil

Therefore In 100g 


= 0.0005 X (a-b) X 500/200 X 100/Wg

5 of P2O5 on moist free basis 

= 0.0005 X (a-b) X500/200 X 100/w X 100/(100-w)
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H. Soil Profile of the Selected Edible plants


The soil profile of the selected edible plants is shown in Table XIII.











PAGE  
57

_1302534960

_1302510914

