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ABSTRACT 

Food quality and safety are the two important factors that have gained ever-increasing 

attention in general consumer. Conventionally grown foods have immense adverse health 

effects due to the presence of higher pesticides, more nitrate, hormones, antibiotic residues 

and also genetically modified organisms. Moreover, conventionally grown food are less 

nutritious. The chapter emphasizes that intensive and indiscriminate use of chemical 

fertilizers, insecticides, herbicides and other pesticides affect the quality of food grains, 

vegetables, fruits and other eatables there by affecting human and animal health. It also 

reviews the importance of organic farming in enhancing food quality and productivity and 

summarizes the results of impact of organic farming on various crops. Organic farming also 

protects environment and has great socio-economic impact. 
 

 

INTRODUCTION 
 

n ecological production 

management system that promotes 

and      enhances      biodiversity, 

biological cycles and soil biological 

activity. It is based on the minimal use of 

 
off-farm inputs and management practices 

that restore maintain and enhance 

ecological harmony. According to Codex 

Alimentarius (FAO, 2001) Organic 

agriculture is a holistic production 

management system which promotes and 
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enhances agro-ecosystem health, including 

biodiversity, biological cycles and soil 

biological activity. The primary goal of 

organic agriculture is to optimize the health 

and productivity of interdependent 

communities of soil life, plants, animals 

and people. 
 

 

Fig. 1 Steps involved in organic farming 

synchronized 

Organic farming is a production system 

which avoids or largely excludes the use of 

 

 

 

 
The key characteristics include protecting the 

synthetic compounds like fertilizers, 

pesticides, weedicides and livestock feed 

additives. It is based on crop rotations, 

legumes, intercropping, green manures, 

farm organic wastes and biofertilizers, 

biological methods of pest, disease and 

weed control. Organic farming follows the 

principle of ecology and has emerged in 

response to questions on health, 

environment and sustainability issues Kaur 

and Bhadra (2017). This concept can be 

better explained as detailed below in Table: 

long-term fertility of soils by maintaining 

organic matter levels, fostering soil biological 

activity, careful mechanical intervention, 

nitrogen self-sufficiency through the use of 

legumes and biological nitrogen fixation, 

effective recycling of organic materials 

including crop residues and livestock wastes 

and weed, and diseases and pest control 

relying primarily on crop rotations, natural 

predators, diversity, organic manuring, and 

resistant varieties. A great emphasis is placed 

to maintain the soil fertility by returning all the 

wastes to it chiefly through compost to 

minimize the gap between NPK addition and 

removal from the soil. 

The area of land devoted to organic agriculture 

has tripled from 10.6 million to 32.2 million 

hectares over the past decade. The stated goal 

of the International Federation of Organic 

Agriculture Movements (IFOAM) is the 

conversion of world agriculture to organic 

practices. 

 

 

 
 

Soil 

Structure 

Stable organic resin 

(Humus) resulting from 

organic residue 

decomposition imparts 

stability to soil aggregates 

and corrects the 

permeability i.e., crumb 

like structure. This 

structure facilitates to 

improve soil aeration, 

water holding capacity, 

root penetration, while 

reducing the soil erosion 

by aggregation of soil 

erosion 

Non- availability of 

binding material of soil 

particles result in 

disintegration and 

reduce the soil 

granulation. In the long 

run it may reduce the 

productive capacity of 

land to harbor the crops 

and become unfit 

production 

 

 

Insecticides 

Uses insects and birds or 

healthy insecticides that do 

not harm the plant and 

environment 

Chemical insecticides 

are used for controlling 

insect pests but they 

affect the environment 

 

 

Weed 

management 

Crop rotation, deep tillage, 

intercropping, hand 

weeding, solarisation, stale 

seed bed, mulching, 

mechanical and biological 

weed control 

Chemical herbicides are 

used to manage weeds 

 methods are followed  

 
Animal 

Farming 

Animals are given organic 

and healthy food. Allowed 

to roam around in pastures 

and 

Animals are given 

antibiotics, growth 

hormones and 

medications. 

 mate naturally.  

Price More expensive as 

compare to chemical 

farming 

Chemical farming is 

cheaper than organic 

farming 

 

Particulars Organic Farming Chemical Farming 

Definition Cultivation and production 

(Nutrients, Pest and 

Disease management) of 

crops by biodegradable 

organic inputs 

Cultivation and 

production 

(Nutrients, Pest and 

Disease management) 

of crops by inorganic 

chemical input 

 In organic management, In chemically managed 

 focus in on food web soil, the plant nutrients 

Nature relations and element cycle 

aiming to maximize the 

are supplied through 

inorganic sources 

 agro-ecosystems stability without any organic 

 and homeostasis (balanced organic carbon source 

 equilibrium) to drive food this 

  ultimately deprives the 

  soil eco system of 

  growth medium 
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Fig 2: Principles of organic agriculture 

(IFOAM) 

Organic Farming in Crops 

Vegetables 

Bruno et al., (2007) repoted that Organic 

treatment resulted in higher carrot root 

production compared to conventional 

treatment. Chen et al., (2009) observed that 

the yield of cabbage and tomato grown 

under organic practices yield better than 

that grown under conventional system. Sita 

Ram Verma et al., (2017) from Jobner 

(Rajasthan) reported that application of 

vermicompost significantly increased the 

number of total and effective root nodules, 

leg haemoglobin content in root nodules as 

well as seed and straw yields up to 4 t ha-1, 

however, their further increase with 

application of vermicompost 6 t ha-1 was 

not significant in Fenugreek (Trigonella 

foenumgraecum) during rabi 2011-12. 

Application of 75% RDF+ S t ha-1 

vermicompost along with Azotobacter + 

PSB provided highest net returns besides 

increased quality of tubers 

Vermicomposting is profitable in case of 

vegetable crops but economically not 

feasible in cereals. 

Upadhayay and Sharma (2000) reported 

that application of crop residues like bhang 

(Cannabis sativus) leaves, Parthenium, 

Gulmohar and Peepal leaves to the soil 15 t 

ha-1 each before raising cowpea crop in a 

cowpea-potato-cucumber rotation and 

subsequently the crop residues of cowpea 

crop, potato (haulm) and cucumber were 

added in succession after harvest of each 

crop and before sowing of succeeding crop 

resulted into a positive effect on the yield 

of crops and enriched the soil with organic 

matter. In another study by Nishiwaki and 

Noue (1996), application of animal 

compost to cabbage crop was effective in 

reducing the leaching of mineral nutrients, 

increasing the total carbon content and 

keeping nitrate content low in the soil. On 

the contrary, nitrate content increased due 

to application of chemical fertilizers. 

According to Parveen Gill et al., (2017), 

the vermicompost contained pots showed 

more vegetative growth and yield in tomato 

crop as compared to that of dung and urea. 

In another study, Seed quality of Field Pea 

(Pisum sativum L.) combined application 

of rhizobium, PSB inoculation with 100% 

nitrogen resulted in higher test weight, seed 

density, germination, seedling length, 

seedling dry weight, vigour index and 

electrical conductivity and higher seed 

quality of field pea, as compared to other 

treatments (Pandey et al., 2017.) 

The research work of Nandish et al. (2017) 

revealed that the combined inoculation of 

phosphate and nitrogen fixing bacterial 

consortia resulted in good germination, 

maximum number of leaves, increased 

fresh and dry weight, chlorophyll content 

of Spinach (Spinacia oleracea). However, 

Azospirillum+PSB+compost+RDF 

combination showed maximum 

accumulation of nitrogen and phosphorus 

in the leaves of spinach after harvest. 

Similarly, Tomar et al. (1998) reported that 

the application of vermicompost 

significantly increased leaf area in carrot 

(Daucus carota L.) plants. Addition of 

organic amendments and casting of 

earthworms to soil also proved effective in 

controlling diseases in pea (Pisum sativum 

L.), mustard (Brassica juncea L. Coss.) and 

chickpea (Cicer arietinum L.) during winter 

season. 
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Fruit crop 
 

Production of qualitative fruits is very 

important with regard to market price and also 

human health. Nutrient management is an 

important component of orchard management 

for improving production, productivity and 

quality of fruits. It has been reported that the 

application of different organic manures on 

mango trees is useful for improving the 

growth, yield and quality characteristics of 

fruits. In Bombai Litchi, application of 

combination of farm yard manure + 

Azotobacterr + Phosphorous solubilizers + 

Potash mobilizers showed higher total soluble 

solids and total sugar content, whereas vitamin 

C content was higher where a combination of 

neem cake + Azospirillum + phosphorous 

solubilizers + potash mobilizers was applied 

(Chauhan and Thakur, 2017). 

In one year, study at Nauni, Solan, Himachal 

Pradesh, it was observed that the conjoint 

application of FYM (30 kg tree-1) + 

vermicompost (25 kg tree-1) + vermiwash 

(1:10) + cow urine (1:10) was most effective 

to perform better cropping behaviour in terms 

of tree growth parameters, physico-chemical 

characteristics of soil, leaf nutrient 

concentration and fruit quality of Nectarine 

(Prunus persica) cv. Silver King (Sharma, 

2017). 

Cereals 
 

Productivity of the crop during the initial year 

in an organically managed field is lower than 

in subsequent years as soil fertility levels 

increase over time as organic materials are 

added in the organic management system. 

Similarly, (Surekha,2007) revealed that a 

gradual increase in grain yield with the use of 

organic fertilizers over a period of time was 

observed. Chan et al. (2008) showed that the 

input of organic rice production in three 

different regions was 46, 25, and 22 per cent 

higher than conventional rice production, but 

rice yield was only 55, 94, and 82 per cent of 

conventional rice production, respectively. 

However, the cost of lower yield with higher 

inputs is compensated by the higher premium 

prices of organically crops in the markets Chan 

et al. (2008). Shekara et al. (2010) reported 

increase in growth, yield attributes and yield of 

rice due to addition of various organic 

manures, which could be attributed to 

adequate supply, higher uptake and recovery 

of nutrients. 

Pulses and Oil seed 
 

Kalegore et al. (2017) studied response of 

Cowpea to inorganic and biofertilizers at 

Latur and found that dual inoculation of PSB 

+ Rhizobium culture was found superior than 

PSB treatment alone in respect of growth 

and yield parameters, however, application 

of 125% RDF recorded significantly higher 

growth and yield contributing characters. In 

a study undertaken on the effect of mulching 

on Pigeon pea at Latur, India, maximum 

number of leaves plant-1 (200.88), leaf area 

plant-1 (8.53 dm-2), number of branches 

plant-1 (21.54) and seed yield (1270 kg ha-1) 

were obtained due to in-situ weed mulching 

practice as compared to control (Kalegore et 

al., 2017b) 

Organic farming in groundnut produced 18.2 

and 22.1% higher dry pod yield and higher 

kernel yield over inorganic farming (2970 

and 2345 kg dry pod and kernel yield/ha, 

respectively). Further, use of organics in 

groundnut production also resulted in yield 

attributes 100 kernel weight, harvest index 

and yield as compared to inorganic farming. 

Groundnut crop in organically amended plot 

did not show moisture stress during the 

period of dry spell of 38 days due to greater 

moisture conservation, while, groundnut in 

inorganic farming showed moderate to 

severe moisture stress (Malligawad and 

Parameshwarappa, 2006). 

In a field experiment conducted at IISS, 

Bhopal, during the first year, conventional 

farming resulted in higher yield, gross 

income and benefit cost ratio compared to 

that of organic farming. In the second year, 

both conventional and organic farming 
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resulted in the comparable yields and almost 

similar economic returns. However, in the 

third year, organic farming recorded higher 

yields, gross income and benefit cost ratio 

compared to the conventional farming. 

Among different organic manures, 

application of poultry manure was found 

better, which gave 17.5% higher yield than 

the chemical fertilizers (Ramesh et al., 

2006). 

Sharma and Mitra Sharma et al. (1990) 

reported that the application of organic 

materials increased grain and straw yield of 

rice. Ranganathan and Selvaseelan (1997) 

found that application of spent mushroom and 

rice straw compost though comparable with 

FYM increased rice grain yields by 20 per cent 

over NPK fertilizer. Singh et al. (1998) 

reported that the application of 

7.5 t FYM ha−1 produced significantly more 

grain, and straw yields over unfertilized fields. 

All of the yield attributing characters of rice 

increased with increasing rates of FYM. 

Organic farming with dhaincha (Sesbania 

aculeata L.) made considerable improvement 

in grain yield of rice and Chickpea Singh et al. 

(2001). Stockdale et al. (2001) narrated the 

benefits of organic farming to developed 

nations (environmental protection, 

biodiversity enhancement, and reduced energy 

use and CO2 emissions) and to developing 

countries (sustainable resources use, increased 

crop yield without over reliance on costly 

inputs, and environmental and biodiversity 

protection). 

Soil fertility 
 

Laxminarayana and Patiram (2006) concluded 

that the decline in soil reaction might be due to 

organic compounds added to the soil in the 

form of green as well as root biomass which 

produced more humus and organic acids on 

decomposition. Urkurkar et al. (2010) reported 

that supply of 100 per cent nitrogen, that is, 

120 kg/ha for rice and 150 kg/ha for potato in a 

rice-potato cropping system 1/3 each from cow 

dung manure, neem cake, and composed crop 

residue appreciably increased the organic 

carbon (6.3 g kg−1)   over    initial    value 

(5.8 g kg−1) as compared to supply from 

inorganic fertilizers alone. However, 

availability of phosphorus and potassium did 

not show any perceptible change after 

completion of five cropping cycles under 

organic as well as integrated nutrient 

approaches. 

Minhas and Sood (1994) also reported that the 

organic matter after decomposition release 

macro- and micronutrients to the soil solution, 

which becomes available to the plants, 

resulting in higher uptake. N. S. Subba Rao 

(1999) reported that normal composting takes 

a long time leading to considerable loss of 

organic materials as CO2 or does not 

contribute to the organic pool. Bulluck et al. 

(2002) reported that the use of compost raised 

soil pH from 6.0 without compost to 6.5 with 

compost and reduced the broadleaf weed 

population by 29 per cent and grassy weed 

population by 78 per cent. R. L. Yadav et al. 

(2000) reported that degradation of soil 

organic matter reduced nutrient supplying 

capacity, especially, on soils with high initial 

soil organic matter content in rice-wheat 

cropping system. Organic farming improved 

organic matter content and labile status of 

nutrients and also soil physicochemical 

properties. Addition of carbonaceous materials 

such as straw, wood, bark, sawdust, or corn 

cobs helped the composting characteristics of 

a manure. These materials reduced water 

content and raised the C : N ratio. However, 

under Indian conditions, joint composting of 

the manure slurries with plant residues was 

more viable and profitable than its separate 

composting. 

 

Scope for Organic Farming 
 

Organic farming has emerged as an 

alternative system of farming that may not 

only address quality and sustainability 

concerns, but also ensures a debt-free future, 

with increasing awareness about the safety 

and quality of food, long-term sustainability 
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of the system, and accumulating evidence of 

being equally productive. 

Organic farming is also a sustainable and 

environmentally beneficial production 

strategy that benefits small-scale farmers in 

particular. Organic farming is appropriate 

for small farmers. Organic agriculture helps 

to poverty reduction and food security 

through a variety of factors, including: 

➢ Increasing yields in locations with low 

inputs; 

➢ Biodiversity and natural resources 

conservation on the farm and in the 

surrounding environment; 

➢ Increasing revenue and/or lowering costs; 
 

➢ Creating food that is both safe and 

diverse; 

➢ Having a long-term sustainability. 
 

➢ It not only saves energy for both animal 

and machine, but also reduces risk of crop 

failure. 

Constraints 
 

There is immense scope for organic production 

of vegetable crops in India since the 

agricultural sector has enormous organic 

resources like crop residues, livestock and 

other bio-products from agro industries. 

Organic farming is growing at a rapid pace 

among Indian farmers and entrepreneurs, 

particularly in rainfed and hilly areas where 

fertilizer     consumption     is     less      than 

25 kg/ha/year Mitra, S. and Devi, H (2016). 

Market development, particularly domestic 

sector continues to be one of the biggest 

challenges in organic farming. Lack of 

infrastructural facilities for post-production 

practices also poses a challenge as it sets a 

constraint in meeting the organic standards. 

Similarly, the cost involved in certification 

process and the extensive documentation 

procedure is a major setback. 
 

 

Fig 3: Limitation of organic farming 
 

Intensive and irrigated cultivation 

conditions organic farming may be 5-12% 

less yielder but under rainfed, water 

stressed conditions and in marginal land 

areas it is 7-15% higher yielder. Realizing 

side effects of conventional agricultural 

practices, the Ministry of Commerce in 

India launched the National Organic 

Programme in April 2000 and since then 

the Agricultural and Processed Food 

Products Export Development Authority 

(APEDA) is implementing the National 

Programme for Organic Production 

(NPOP). Government policies to 

compensate the yield loss during 

conversion period and a premium price for 

produce may help the farmers to adopt 

organic agriculture on a large scale in India. 

Future prospects 
 

• Documentation  of Indigenous 

Technological Knowledge (ITKs) on 

organic farming needs to be 

done. 

• Formulation of policies to assure 

remunerative price to improve organic 

cultivation in the selected places is the 

need of the hour to promote organic 

farming in the country. 

• Location specific and profitable organic 

production packages have to be prepared. 

• Adequate scientific information on the 

yield, quality, economics and post- 
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harvest aspects of various crops has to be 

generated. 

• Establishment of organic input agencies. 

▪ Need to set up quality standards for 

organic products. 

▪ Arrangement of assured market for 

organic produce. 
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