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 The modern agricultural system is directly associated to the food security to provide food  

materials to all on the planet earth. In this, the precision agriculture, hydroponics, aquaponics 

and vertical farming are most prevalent methods of modern agricultural system. It is directly 

dependent on the use of chemical fertilizers, pesticides, high yield varieties (HYVs), and mod-

ern machineries. The excess use of chemical fertilizers and pesticides contaminated and dete-

riorated the soil and cultivated agricultural crops. Thus, its consequences are soil, water, air 

pollution, reduction in the soil fertility and loss in the biological diversity, health issues due to 

the consumption of contaminated food items. The essential components for the sustainability 

in the agriculture are, fertile land, nutrients input, pest and pathogen repellents, irrigation 

water sources etc. Therefore, in most of the countries the farmers are looking for the natural 

farming (Rishi Kheti or Zero budget farming) and organic farming in place of modern agricul-

tural system. The natural farming and organic farming is mostly dependent on the locally avail-

able resources such as panchagavya (cow milk, yogurt and ghee, cow manure, cow urine), 

plans based formulations, green manuring, crop rotation, mulching etc., that are beneficial for 

maintaining of soil health, water conservation, climate resilience and the produce are also free 

from contaminants and thus, beneficial for the human consumption and health. In this paper, 

we have discussed the essential components of ancient natural farming, organic farming and 

modern farming and have tried to made a comparative analysis of these farming systems. 
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INTRODUCTION 

 

Basically, India is an agricultural nation and it is very well recog-

nized that about seventy percent of its population earns their 

livelihood directly or indirectly from agriculture. As food is the 

basic need of human being and for which an established agricul-

tural system is most important. In ancient Vedic period priority 

has been given on the plants cultivation practices (Aithal, 2022; 

Sharma, 2023). As per Vedas (Yajurveda) land have the capabil-

ity to germinate and grow the plants that provides food to all 

creatures. The agriculture (Krishi) practices on various plants 

have been well documented in many ancient Vedic transcripts 

like Krishi Parashara, Manusmriti, Artha-shastra, Brhat-Samhita 

and Vrikshayurveda etc. During the early Vedic period, people 

have the knowledge of certain crops like wheat, rice, barley, 

cotton and oilseeds and livelihood was dependent on the agri-

culture people offer a part of their cultivated products to God 

(Sharma, 2023). In ancient literature of India like Shri Bhagavad-

Gita, Rig Veda and Atharva Veda have descriptions of agricul-

ture, cultivation, manuring, herbs and different varieties of 

plants. In Vedic natural farming, agriculture was based on the 

cow and cow products called “Panchakavya” (Panchagavya: cow 

milk, yogurt and ghee, cow manure, cow urine) was prevalent in 

cultivation practices (Roy, 2009; Raju et al., 2022).  The people 

were very well familiar about the role of boar, moles, mites, rats, 

birds, insects, rain and draught in agriculture. Agriculture is the 
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cultivation of food, fodder crops along with rearing of livestock 

or animal husbandry (Aithal, 2022; Jones, 2017). It is the main 

source of economic growth of any nation. Cultivable fertile 

lands are the prime requirement for the agriculture along with 

suitable water source for the irrigation of cultivated crops. India 

is prime agriculture nation and as per the Economic Survey of 

India 2023-24, agriculture contributed about 18.2% in GDP of 

the country and provide employment to 50% working manpow-

er directly or indirectly. About 42.3% populations livelihood 

comes from the agriculture in India (Economic Survey, 2023-24).  

In Vedic period agriculture was a religious and social activity 

based practice for the cultivation of crops using animals for the 

development of granaries (Parmar et al., 2023). Vedic agricul-

ture was purely based on the Vedic principles and it was a sym-

biotic relationship between human being and the natural world 

by respecting of all the components of nature. In Vedic farming 

the cultivation of crops was focused on maintaining the ecologi-

cal balance on biological diversity in agricultural ecosystems by 

performing crop rotations, mixed cropping and controlling the 

pests by natural methods to maintain the soil fertility and soil 

health. Sustainable use of water in irrigation though rainwater 

harvesting was most prevalent (Aithal, 2022). The key benefits 

of the Vedic farming included the maintaining soil health, water 

conservation, climate resilience, and community empowerment. 

 

METHODOLOGY 

 

The information presented in this chapter was collected from 

the literatures in the form of research articles, review articles, e-

books, magazines have been surveyed/collected from different 

authenticated offline and online resources such as the Universi-

ty library, e-magazines, newspapers, Newsletters, research jour-

nals, reports, Scopus, Web of Science (Core Collection), Pub-

Med, and Google Scholar etc. The literature has been surveyed 

thoroughly and incorporated in this paper. 

 

COMPONENTS OF AGRICULTURE 

 

The main components of the agriculture included crops cultiva-

tion, animal husbandry, aquaculture and fisheries, horticulture 

and forestry, fertile land, manure, and irrigation sources for wa-

tering the crops (IndoFarm, 2022 and Sharma, 2023). All these 

components are very essential for sustainability in agriculture. 

 

ANCIENT VEDIC AGRICULTURAL SYSTEM 

 

Agriculture is notified as the best profession among all profes-

sions in Yajurveda. The agriculture practices included ploughing 

of land, selection of seeds, sowing season, watering, manuring, 

harvesting of crops, rotation of crops were clearly mentioned in 

Rigveda.  In the ancient Vedic period the people have the 

knowledge of crops cultivation and it is well documented in Ve-

dic transcripts like Krishi Parashara, Manusmriti, Artha-shastra, 

Brhat-Samhita and Vrikshayurveda etc. During the early Vedic 

period, people have the knowledge of certain crops like wheat, 

rice, barley, cotton and oilseeds and livelihood was dependent 

on the agriculture people offer a part of their cultivated prod-

ucts to God. In ancient literature of India like Shri Bhagavad-

Gita, Rig Veda and Atharva Veda have descriptions of agricul-

ture, cultivation, manuring, herbs and different varieties of 

plants (Aithal, 2022). In Vedic agricultural system, agriculture 

was based on the cow and cow products called 

“Panchakavya” (Panchagavya: cow milk, yogurt and ghee, cow 

manure, cow urine) was prevalent in cultivation practices.  The 

people were very well familiar about the role of boar, moles, 

mites, rats, birds, insects, rain and draught in agriculture (Aithal, 

2022). The values of Pnachmahabhoota (Prithvi: land/soil; Jal: 

water; Vayu: air, Jal: water; Agni: fire; Aakash: space) is very well 

documented and all these components are very essential for the 

agriculture. Rain was the main source of water for irrigation of 

crops, rainwater was stored in Johad/talab/tadaga (ponds) and 

used for the irrigation of crops. People were dedicated to wor-

ship the nature and their components, there was no overexploi-

tation of resources in that time. River water has also been used 

to irrigate the crops.  

 

MODERN AGRICULTURAL SYSTEM 

 

There are four modern agricultural systems are most prevalent 

under the modern agricultural system these includes precision 

farming, hydroponics farming, aquaponics and vertical farming 

(IndoFarm, 2022). 

 

Precision farming: The precision farming, also well recognized 

as satellite farming, it is a modern farming technique that uses 

technology to achieve crop production. This technique uses data 

analysis, satellite imagery, and sensors to understand crop 

health, soil moisture, and nutrient levels. Farmers are using this 

information to create custom farming plans that optimise crop 

yield and reduce waste. Precision farming also ensures your 

farming equipment is put to the best use for maximum yield. The 

advantages of precision farming are that it reduces the use of 

pesticides and fertilisers, which can harm the environment. This 

method also reduces water usage by using sensors to monitor 

soil moisture levels. Overall, precision farming has revolution-

ised the agricultural industry by providing farmers with data-

driven insights to improve crop production (IndoFarm, 2022). 

 

Hydroponics: The hydroponics is a farming system that grows 

plants in a nutrient-rich water or solution instead of soil. This 

scheme allows for year-round crop production and can be used 

in urban areas where space is limited. Hydroponics also reduces 

water usage compared to traditional farming methods because 

the water is recycled throughout the system. The key benefits of 

hydroponics are that it allows farmers to control the nutrient 

levels of the plants, resulting in higher yields and better-tasting 

crops. This method also eliminates the need for pesticides and 

herbicides since the plants are grown in a controlled environ-

ment (IndoFarm, 2022). 
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Aquaponics: Aquaponics is a farming method that combines 

aquaculture (fish farming) with hydroponics. This method uses 

fish waste to fertilise the plants, and the plants purify the water 

for the fish. This creates a closed-loop system that reduces 

waste and provides both fish and crops for consumption. Aqua-

ponics is a sustainable farming method that requires less water 

and land than traditional farming methods. It also produces two 

products, fish and crops, making it more profitable for farmers. 

This technique is gaining popularity in urban areas where space 

is limited and access to fresh produce is limited (IndoFarm, 

2022). 

 

Vertical farming: Vertical farming is a modern farming process 

that grows crops vertically in stacked layers. This method allows 

for year-round crop production and can be used in urban areas 

where space is limited. Vertical farming also reduces water us-

age compared to traditional farming methods because the water 

is recycled throughout the system. One of the benefits of  

vertical farming is that it allows farmers to control the environ-

ment in which the plants are grown, resulting in higher yields 

and better-tasting crops. This method also eliminates the need 

for pesticides and herbicides since the plants are grown in a  

controlled environment. Vertical farming is also energy-efficient 

since LED lights can be used to provide light instead of sunlight 

(IndoFarm, 2022). 

With the development of human civilization, the agriculture 

practices have also been changed due to the evolution of new 

techniques and technologies, innovation of machines. The mod-

ern agriculture system is completely dependent on application 

of machines, chemical fertilizers for providing the nutrients and 

use of pesticides for controlling the different kind of pests in the 

agriculture (Skowrońska et al., 2020). All the agricultural activi-

ties like ploughing, sowing, irrigation and harvesting are totally 

machines based that are significantly damaging the soil struc-

ture and its health. Uses of excess chemical fertilizers and chem-

ical pesticides disrupting the ecological balance through de-

stroying the soil fertility. Biological diversity of beneficial plants, 

microorganisms and insects are also going to decrease globally 

(Kumar, 2015). Use of wastewater and industrial effluent like 

paper mill effluent irrigation in the cultivation of Vigna radiata 

(Kumar & Chopra, 2012), distillery effluent in cultivation of Abel-

moschus esculentus (Chopra et al., 2013), sugar mill effluent in the 

cultivation of Vigna unguiculata (Srivastava et al., 2015 and 2017) 

has also gain interest among the farmers to reduce the cost of 

irrigation water and chemical fertilizers. Use of wastewater, 

sewage sludge and industrial sludge (Al-Huqail et al., 2022; Širić 

et al., 2023) has also been increased in the soil amendment and 

crops cultivation (Kumar et al., 2017; Banerjee et al., 2022), 

whereas the use of biochar (Širić et al., 2022) and the approach 

of integrated nutrient management (Kumar, 2016; Chopra et al., 

2017) has also been increased due to the nutrients deficiency of 

the agricultural soils (Chopra et al., 2017). On the other hand, 

excess use of chemical fertilizers and pesticides are causing  

environmental pollution due to changing the quality of the air, 

water and soil in many countries including India (Urbaniak et al., 

2017). The ever-increasing human population has creating a 

pressure on the agriculture and other natural resources for the 

continuous supply of the food, and other basic life supporting 

commodities. Native (Desi/local) varieties of the seeds are 

mostly replaced by the hybrid varieties that requires some spe-

cific fertilizers and pesticides for cultivation and due to this 

there is no any single crop that can be grown without the use of 

chemical fertilizers and pesticides (Buta et al., 2021). Conse-

quently, the whole agroecosystem become poisonous and toxic 

(Kumar, 2016). The residuals of different pesticides have been 

regularly detected in each and every item of different foods like 

grains, pulses, vegetables, fruits, milk, fishes, meat, eggs etc. 

Therefore, the modern agricultural system deteriorated the 

quality of the soil as well as the growing foods and causing many 

health  

problems in animals and human beings (Kumar, 2015; Kumar & 

Kumar, 2019; Rani et al., 2024). 

 

NATIONAL MISSION ON NATURAL FARMING 

 

Natural farming (Rishi Kheti or Zero budget farming) is basically 

environment friendly farming based on the use of minimum dis-

turbance of the soil structure and retaining of soil moisture for 

the cultivation of crops. It generally uses the locally available 

material for the cultivation practices like using local seeds, 

treatment of seeds using microbial inoculants, using the cover 

crops, mixing of crops, mulching, uses of integrative trees and 

livestock, and uses of botanical extracts for controlling the pest 

(NMNFMKP, 2019). The natural farming must be focused on 

improving the yield of crops using conventional farming system, 

minimize the cost of farming, increasing the income of farmers, 

ensuring better health of peoples, generating the employments, 

reducing the input of chemicals (fertilizers and pesticides) in 

cultivation of crops, conserving the environment, reducing the 

Figure 1. States of India participating in Natural farming (Source: NITI Ayog, 
2019-20).  
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water requirement, rejuvenating the soil health, and sustainabil-

ity of livestock (NITI Ayog, 2019-20). Currently, 16 states of the 

country (Figure 1) are participating in the natural farming and 

covering about 10.05 lakh ha land under natural farming in India 

(Figure 2).  

The government of India have launched several schemes to pro-

mote the natural farming in the country (NMNFMKP, 2019; 

NITI Ayog, 2019-20). The five basic principles of the natural 

farming are: no tillage, no fertilizer, no pesticides, no weeding 

and no pruning. There will be no tillage and tillage disturb the 

soil structure and destroy the beneficial microbes in the soil. It 

also reduces the moisture content of the soil. There is no any 

addition of fertilizers as the plants/weeds cut and spread over 

the soil to restore its nutrients. No any ploughing the soil for 

retaining the soil moisture and no any disturbance in soil struc-

ture. Weeds and insects are not the enemies of farming they can 

be controlled naturally without using any kind of pesticides and 

plant extracts can be used for this purposes (Sharma, 2023). In 

the ancient period the people were healthy and live long for 100 

years due to the consumption of healthy and pure foods. But in 

the modern age due the pollution and adulterated and contami-

nated food material, there are so many health issues like acidity, 

asthma, blood pressure, sugar, cancer and stress are very com-

mon among the people. All these are due to the excess use of 

chemical fertilizers, pesticides, imbalance of nutrition in the soil, 

intensive farming and mono-cropping (Rigby et al., 2016). Con-

sequently, the soil health is disturbed and it contained less than 

1 percent organic carbon. Therefore, there is urgent need to 

improve the organic matter in the soil, increase the microbial 

biota of the soil, increase in in moisture of the agricultural soils, 

and increase in the soil animal diversity that will improve the soil 

structure and its composition. The most significant way to im-

proves the soils are natural farming.  

 

Natural farming is basically a chemical free agricultural system, 

in which farm waste, Panchagavya as cow dung, cow urine, cow 

milk, cow ghee, curd (Raju et al., 2022) and other biological re-

sources are used as a bio-input to provide the nutrition in the 

soil for growing of crops. In India, it is not a new system, in our 

ancient literature there are so many examples of the natural 

farming are well documented. Natural farming is mainly based 

on the five components (Figure 3) as described by Sharma 

(2023):  

 

• Minimum soil disturbance 

• Multi-cropping 

• Biological diversity 

• Plants and animals based bio inputs 

• Mulching and cultural practices 

 

Minimum soil disturbance: It can be achieved by reducing the 

ploughing, harrowing and other soil preparation processes be-

fore the sowing of the seeds in the agricultural fields. For sowing 

of seeds direct seeding and application of bio-inputs must be 

adopted. This will increase the soil stability and improve the soil 

structure. It will also increase the soil organic matter, soil water 

infiltration, soil moisture, soil air, and finally soil fertility.  

 

Multi-cropping: Growing of two or more crops together is multi

-cropping and it is very beneficial activity as it increases crop 

yield of the agricultural farm, improve soil fertility as the waste 

or residue of one crop act as nutrients provider to the other 

crop and vice versa. It also increases the fodder for cattle and 

reduce the competition for nutrients in the soil.  

 

Biological diversity: Increasing number of plants and animals 

are beneficial for the health of agro-ecosystem. More biological 

diversity means more organic matter in the soil that leads more 

nutrition and enhance the fertility of the soil. More insects mean 

more pollinators and more prey for the predators that maintain 

the ecological balance of the agroecosystem. The natural farm-

ing increase organic matter in the soil by increasing the biologi-

cal diversity that enhance the earthworms and microbial popu-

lation in the soil. Crop diversification increase the varied nutri-

ents level in the soil and overall improve all physical, chemical 

and biological properties of the soils. 

Figure 2. Area under natural farming in different states in India (Source: 
NMNFMKP, 2019).  

Figure 3. Five key components of natural farming. 
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Plants and animals based bio inputs: Different types of plants 

and animals based bio-inputs can be used in natural farming 

(Sharma, 2023) and these are:  

 

• Beejamrit  

• Jeevamrit  

• Ghanajeevamrit 

• Neemastra 

• Bramhastra  

• Agniastra  

• Dashparni  

 

Beejamrit: It can be used for the seeds treatments. It can be pre-

pared by mixing cow dung (5 kg), cow urine (5 L) of desi cow, lime 

(50 g) and rhizosphere soil (100g) in water (20 L). It is used for 

the coating the seeds by hand mixing or dipping roots of plants in 

its suspension that increase seeds viability and prevent seed 

borne diseases. 

 

Jeevamrit: It is known as soil fertility enhancer (when used with 

irrigation water) as it promotes the plants growth and flowering. 

It is prepared by dissolving the desi cow dung (10 kg), cow urine 

(10 L), jiggery (2 kg), and pulse floor (2 kg) and rhizosphere soil 

(100 g) in water (200 L). Its suspension in water can be sprayed 

over the crops and can also be used along with irrigation water. 

 

Ghanajeevamrit: It increase the availability of nutrients in the 

soil by boosting the microbial activities in the soil, it also rapidly 

decomposes the organic manure in the soil. It dried content 

@100 kg per hectare can be used at the time of seed sowing. It is 

prepared by mixing desi cow dung (100 kg), cow urine (as need-

ed), jiggery (1 kg), and pulse floor (2 kg) and rhizosphere soil 

(handful). 

 

Neemastra: Neemastra is very beneficial to control the pest at-

tack, it can be prepared by mixing the 5 kg paste (chutney) of 

neem leaves and 5 kg neem fruits (nimboli), 1 kg desi cow dung, 

and 5 L cow urine in 100 L of water. Spray @2-3% with water 

over the sap sucking insects and caterpillars to control the pests 

in the fields. 

 

Bramhastra: Bramhastra is prepared by mixing the 3 kg neem 

leaves, 2 kg Karanj leaves, 2 kg custard apple leaves, 2 kg papaya 

leaves and 2 kg guava leaves paste (chutney) in 10 L of desi cow 

urine and boil them 3 to 4 times, cool and filter through the cloth 

and then used in spray (@2-3%) over the crops to control the 

sucking, fruits and pods borer insects. 

 

Agniastra: For preparing agniastra 5 kg neem leaves, 0.5 kg 

green chili, 0.5 kg garlic paste is boiled in 20 L desi cow urine 3 to 

4 times, cool and filter using cloth and then used in spray (@2-

3%) to control the insects of tree trunks, stalks, bollworms and 

caterpillars attack in crops. 

 

Dashparni: As named it prepared by using the leaves paste of 

ten plants named 5 kg neem leaves, 2 kg Vitex negundo leaves, 2 

kg Aristolochia leaves, 2 kg papaya leaves, 2 kg Tinospora cardifolia 

leaves, 2 kg custard apple leaves, 2 kg Karanj leaves, 2 kg Castor 

leaves, 2 kg Narium indicum leaves, 2 kg Calotropis procera leaves, 

2 kg green chilies paste, 250g garlic paste, 3 kg cow dung and 5 L 

cow urine. Mix all ingredients in 200L water and allow to ferment 

for one month and then filter it using cloth. Its 2-3% spray with 

water is able to control almost all type of pests of crops. 

 

Mulching and cultural practices: Mulching is covering the soil 

surface using the crop residues, straw, live plants or weeds bio-

mass to retain the soil moisture, gradually it decomposes and 

enhance the nutrients level of the soils. It prevents the soil from 

direct sunlight and retain the moisture in the soil, it prevents the 

soil from cold rains, and save the seeds form seed eating birds, 

insects and animals. Mulching reduce the water irrigation re-

quirements of the crops also. Some leguminous crops urd, 

moong, lobia, sunai, dhiancha can be used as mulching crops. 

 

PROCESS OF NATURAL FARMING 

 

In natural farming system, during the farming land preparation, 

100kg farmyard manure and 100kg Ghanajeevamrit per acre 

must be applied before sowing the seeds. Seed treatment 

should be done using Beejamrit to reduce the pathogens attack 

during the seeds germination and to increase the viability of the 

seeds.  Some essential crops like pulses, millets, oilseeds, leafy 

vegetables must be grown before pre monsoon season to main-

tain the green cover and fertility of the farming land. After sow-

ing of seeds, 200 L Jeevamrit per acre should be applied along 

with irrigation water at each 15 days’ interval. First spray of 

Jeevamrit or Saptdhanyankur @ 5 L in 100 L water should be 

done after one month of plantation. Second spray after 21 days 

of first spray 7.5 L Jeevamrit in 120 L water, third spray after 21 

days of second spray 10 L Jeevamrit in 150 L water, fourth spray 

after 21 days of third spray 15 L Jeevamrit in 150 L water, fifth 

spray of 3 L sour buttermilk (Khatti Chhachh) in 100 L of water 

and sixth spry of 15 L Jeevamrit in 150 L of water should be 

done after it. 4 L Panchagavya in 100 L of water per acre for one 

time at the flowering stage should be done and Saptdhanyankur 

tonic must be applied during the pods formation @ of 700g in 

200 L of water. After sowing of seeds mulching should be done 

and must be maintained continuously throughout the framing 

using wanted weeds, crop residues, straw etc. as suggested by 

Sharma (2023) and Parmar et al. (2023). 

 

ORGANIC FARMING  

 

Organic farming is a sustainable way of cultivation that avoid 

the application of chemical fertilizers, pesticides and GMOs 

(Gamage et al., 2023). It is totally based on maintaining the soil 

health through crop rotation, cover cropping and composting 

practices to enhance the crop yield. It encourages the biological 

diversity or natural ecological balance that are essential for  



538 

 

Shweta et al. /Arch. Agric. Environ. Sci., 10(3): 533-539 (2025) 

natural pest control. Uses of GMOs is completely avoided in the 

organic farming, and it support the uses of local seeds/varieties. 

The key practices of organic farming include crop rotation,  

composting, cover cropping, biological pest control, uses of crop 

residues, mulching, animal manuring and green manuring  

(Figure 4). The organic farming is beneficial for environmental 

sustainability, growing the healthy food, maintaining the soil 

health, improved livestock and mitigating the impacts of climate 

change. There are certain challenges for the organic farming 

included: lower crop yield, it needs higher labour cost, higher 

initial cost and marketing and certification issues for the organic 

products (Gamage et al., 2023; Rani et al., 2024; Iberdrola, 2025). 

 

Conclusion and recommendation 

 

Natural farming (Rishi Kheti or Zero budget farming) is very well 

documented in ancient Vedic literature. It is completely based on 

the input of resources that are locally available. No use of chemi-

cals fertilizers and pesticides are allowed in natural farming. It is 

mostly beneficial for the health of soils and to maintain the eco-

logical balance. Whereas in modern farming system, use of chem-

icals fertilizers and pesticides to obtain more yield is very high 

and that is very harmful for the soil health, plants, animals and 

human being. Thus, we should adopt ancient natural farming or 

organic farming system along with modern agriculture to reduce 

its harmful consequences of modern agricultural practices for 

maintaining sustainable productivity of agricultural crops. 
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