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Abstract

Organic farming, characterized by the exclusion of synthetic fertilizers and chemical pesticides,
represents a sustainable approach to agriculture. This study investigates the impact of organic
farming practices on soil health, focusing on the proliferation and activity of soil microorganisms.
Natural fertilizers such as farmyard manure, poultry litter, composts, green manures, and oil-free
cakes were utilized to enhance soil fertility. The research reveals that these practices significantly
improve soil health by fostering a robust microbiome, which is essential to the cycling of nutrients
and overall health of the soil vitality. The safety and nutritional benefits of organic food products
were also evaluated. Comparative analysis with conventionally grown foods indicates that organic
produce contains lower levels of harmful residues such as pesticides, nitrates, metals, and
antibiotics. This reduction in contaminants mitigates potential risks to human health associated
with conventional farming practices. Furthermore, organic foods are found to be richer in essential
nutrients, vitamins, and antioxidants, thereby offering superior nutritional value.The economic
implications of organic farming were explored, highlighting its potential to enhance the economic
viability of small-scale farmers. With increasing consumer awareness and demand for organic
products, farmers practicing organic methods can command higher prices for their produce,
thereby improving their economic sustainability and resilience. In conclusion, organic farming
emerges as an environmentally friendly and economically viable alternative to conventional
agriculture. By promoting soil health, reducing chemical residues in food, and meeting consumer
demand for nutritious products, organic farming offers a pathway towards sustainable agricultural
practices.
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Introduction

Over recent decades, conventional agriculture has predominantly focused on maximizing
food production using extensive chemical inputs such as fertilizers, insecticides, pesticides,
fungicides, and weedicides, often overlooking their detrimental effects on environmental and

public health. Despite ongoing efforts by researchers, organizations, and policymakers to increase



per capita food grain production through chemical means, organic farming has garnered significant
attention over the last decade from researchers, farmers, and government bodies. This shift is
reflected in the rapid growth of organic farming, which has expanded by approximately 20 percent
annually [1]. Presently, Asia leads with 36 percent of its agricultural land under organic cultivation,
followed by Africa and Europe at 29% and 17%, respectively. [2]. The surge in organic farming
is driven by a rising consumer preference for organic products, which are perceived as safer and
beneficial for environmental sustainability and personal health [3,56,57,58]. In affluent nations,
organic foods are valued for their lower pesticide residues, contributing to their reputation as health
enhancers [4, 5]. Organic farming enhances soil nutrient content through the decomposition of
plant debris and naturally controls pest infestations without chemical agents. Techniques such as
green manuring, crop rotation, and cover cropping are pivotal in producing quality food grains,
improving soil microorganism populations, and enhancing soil health. Organic cultivation
primarily utilizes legume green manures, including farmyard manure, compost from crop residues,
vermicompost, and organic waste from animals. [6]. These practices not only increase soil organic
matter, enhancing water retention, porosity, and reducing soil compaction but also lessen erosion
risks [7, 8]. Furthermore, organic farming promotes biodiversity, strengthens ecosystems, and
optimally uses natural resources, thereby boosting crop yields. The market for organic grains,
vegetables, fibers, and their by-products commands higher prices, significantly bolstering the

economic viability of farmers compared to conventional farming practices.
Sources of Organic Manures:

Organic fertilizers are generally classified into two types: bulky organic fertilizers and
concentrated organic fertilizers. Bulky organic manures primarily originate from plant material,
animal waste, and other organic refuse, including green plant tissues. These encompass well-rotted
animal and plant byproducts such as farmyard manure (FYM), vermicompost, and composts
derived from agricultural and urban waste, alongside poultry litter, human excreta, and sewage
sludge. Conversely, green manure refers to unrotted matter from fresh green plant material.
Frequently used leguminous plants for green manuring include sunhemp, dhaincha, mung, cowpea,
guar, senji, khesari, and berseem. Non-leguminous crops like bhang, sorghum, maize, and
sunflower are also grown for the purpose of being incorporated back into the soil. This technique

greatly enhances the soil's nutrient content and organic matter. [9].



Concentrated organic manures, noted for their high organic matter content, contain
substantially more vital minerals for plant such as nitrogen (N), phosphorus (P.05), and potassium
(K20) than bulky manures. These include oil-free cakes such as mustard cake, soybean cake, as
well as nutrient-rich products like blood meal, bone meal, meat meal, fish manure, and other
derivatives such as horn and hoof meal, and wool waste. Additionally, non-edible oil cakes from
plants like mahua, neem, castor, cotton, karanj, safflower, and jatropha are grouped with edible
varieties such as coconut, decorticated cotton, safflower seed cakes, mustard, groundnut, linseed,
sesame, and soybean oil-free cakes.These materials are particularly valuable in organic farming
for their nutrient-rich content and soil enhancement properties. Average nutrient composition of

organic manures as detailed in Table 1.

Table 1: Typical nutrient content of organic manures(11,12,54,55)

Content (%)

Manure N P20s K20
Animal waste 0.3-0.4 0.1-0.2 0.1-0.3
Fresh cattle manure 0.4-0.5 0.3-0.4 0.3-0.4
Fresh horse manure 0.5-0.5 0.4-0.6 0.3-1.0
Fresh poultry litter 1.0-1.8 1.4-1.8 0.8-0.9
Cattle urine 0.9-1.2 trace 0.5-1.0
Dry rural compost 0.5-1.0 0.4-0.8 0.8-1.2
Dry urban compost 0.7-2.0 0.9-3.0 1.0-2.0




Farmyard manure 0.4-1.5 0.3-0.9 0.3-1.9
Raw bone meal 3.0-4.0 20.0-25.0 trace
Steamed bone meal 1.0-2.0 25.0-30.0 trace

Fish meal 4.0-10.0 3.9 0.3-1.5
Castor cake 4.3 1.8 1.3
Neem cake 5.2 1.0 1.4
Safflower cake 4.9 1.4 1.2
Coconut cake 3.0 1.9 1.8
Groundnut cake 3.0 1.9 1.8

Nutrient composition of key green manure crops

Crop Nutrient content % (on dry weight basis)
N P K
Sesbania aculeate 3.3 0.7 1.3




Crotalaria juncea 2.6 0.6 2.0
Sesbania speciosa

2.7 0.5 2.2
Phaseolus trilobus

2.1 0.5 -

Current Insights into Organic Agriculture and Crop Yields

The debate whether organic agriculture can sustain global food demands is ongoing. Meta-
analyses analyzed 1071 yield comparisons across 115 studies, finding a 19.2% lower yield in
organically managed fields compared to conventional ones [13, 14, 15]. The USDA (2018) noted
a disparity in yields, with organic farms achieving 84% of conventional yields across 292
comparisons [16]. Notably, 55 of these comparisons showed higher yields for organic farms,
predominantly in hay and silage rather than food crops. Yield variations in organically grown fruits

and vegetables are recognized, influenced by crop type and geographical factors.

Organic soil amendments are known to enhance crop yields. Various studies have shown
improvements in both yield and crop quality following the application of organic manures. For
instance, farmyard manure (FYM) has notably improved wheat yields and quality [17, 18], while
significant enhancements in radish root and shoot weights were observed with the use of poultry
litter, bone meal, and PSB (phosphate solubilizing bacteria) culture [19]. The highest radish
weights were recorded with poultry manure and vermicompost applications [20, 21]. Despite
organic vegetables constituting only 1.1% of total vegetable production in 2017, their growth,

yield, and quality have been positively impacted by organic manures [22, 23].

Specifically, FYM applications have increased grain yields in maize [24] and enhanced rice and
wheat yields by up to 140% at certain fertilizer rates [25, 26, 27]. Similar positive results were
reported for onions, where FYM and inorganic nitrogen applications yielded the highest
marketable bulbs [28]. Chilli fruits saw an increase in number and weight, particularly with poultry
manure [29]. Garlic showed maximum growth and quality improvements with a 5 ton/ha

application of vermicompost [30]. Tomatoes experienced a boost in fruit number, weight, and




overall yield with the use of FYM, vermicompost, and waste decomposer [31, 32]. In okra, the

utilization of poultry manure resulted in a considerably higher yield compared to other manures,

highlighting its effectiveness in organic cultivation [33].

Effects on crop quality metrics

Table 2: Influence of Organic Manures and Fertilizers on Crop Quality Metrics[54]

Wheat FYM + N3PK Elevated crude Holic et al., 2018 [34]
protein (13.21%) and
wet gluten content
(30.17%)
Radish FYM (Farmyard Elevated levels of Gyewali et al., 2020
Manure) + PM vitamin C (2.87 [35]
(Poultry Manure) + mg/ml) and total
PSB (Phosphate soluble solids (2.20
Solubilizing Bacteria) °Brix)
+ Bone Meal
Chickpea Vermicompost Maximum protein Kushwaha et al.,
content (20.99%) 2021 [36]
Soybean 75% NPK + 25% Generated oil content | Vermaetal., 2017
Vermicompost + (20.1%) and protein [37]
Rhizobium + content (41.5%)
Phosphate
Solubilizing Bacteria
Chilli Vermicompost + Protein content Yadav and
vegetable waste increased at 60 days Vijayakl[Jgg?ri, 2004

after sowing (DAS)
(113 mg/g) and 90
DAS (79 mg/g)

Impact of Organic Farming on Soil Physical, Chemical, and Biological Characteristics



Effective soil fertility management is essential for the sustainability of agriculture and land use.
Organic management practices often lead to enhanced biological activity in soils compared to
conventional methods. Soils in organic fields typically exhibit increased stability, benefiting from
the regular application of organic manures. These organic inputs boost the activity of soil
microorganisms and biomass, enhance soil respiration, and increase the activity of soil enzymes,
all of which contribute to improved nutrient availability for plants. These integrated effects make
organically managed soils more dynamic and fertile.Organic manures on soil properties mentioned
in table 3.

Table 3: Impact of Organic Fertilizers on Soil Characteristics[54]

PM +BC Moisture content, increased Adekiya et al., 2020; [39)]
porosity, reduced bulk
density, and higher levels of
calcium and magnesium in
the soil.

BC Enhances soil moisture Pandit et al., 2018 [40]

content and availability of
potassium and phosphorus.
BC, PM Elevated soil pH, organic Agbede, 2021 [41]

carbon, nitrogen, potassium,
calcium, and magnesium
levels. Improvements in
physical properties include
reduced bulk density,
enhanced soil porosity,
increased water content,
better aggregate stability,
decreased penetration

resistance, and improved

dispersion ratio.




Rice husk BC + organic In clay soil, there was a Widowati et al., 2020 [42]
manure reduction in bulk density by

23.1%, an increase in soil

organic matter by 135.3%,
enhanced porosity by 45.6%,

higher sand fraction by

81.5%, increased macropore

volume by 40.1%, greater
micropore volume by 60.9%,
and elevated moisture content

at field capacity by 30%.

PM stands for poultry manure, BC for biochar, MC for moisture content, OC for organic carbon, FYM for farmyard manure, CM
for chicken manure, LM for livestock manure, VC for vermicompost, BF for biofertilizer, OF for organic fertilizer, CD for cow
dung, and EC for electrical conductivity.

Environmental Impact of Organic Farming Practices

Organic agriculture benefits the environment and enhances biodiversity through direct and indirect
means. Directly, the application of synthetic agrochemicals and inorganic fertilizer is restricted.
Indirectly, it alters agricultural practices through changes in cropping systems, crop rotations, and
the use of organic manures. Biodiversity in organic farms is reported to be up to 30% greater than
in conventional farms, with studies indicating significant increases in species diversity (30-34%),
abundance of organisms (up to 50%), and even distribution of species. [45, 46]. Organic farms
also demonstrate lower energy usage, ranging from 10-70%, and reduced greenhouse gas
emissions by up to 39%, with notably lower emissions of nitrous oxide (14-31%) per unit of land
compared to conventional farms [47, 48, 49]. Additionally, nutrient leaching is less prevalent in
organic systems, with reductions in nitrate (30-31%), ammonia (18%), and phosphorous [48, 49].
Organic farms also show higher soil organic matter levels (6-7%), alongside greater soil

microorganism presence and activity [49, 50].

Impact of Organic Agriculture on Community Health

The market for organic food products is experiencing consistent growth as consumers increasingly

recognize the potential health dangers and environmental impacts associated with conventionally



produced foods that rely on synthetic agrochemicals and fertilizers. Organic foods are favored by

consumers for their minimal chemical input, enhancing their appeal as safer and healthier choices

[51]. Research indicates that foods grown organically contain higher levels of antioxidants and

substantially fewer pesticide residues and cadmium (Cd) [52]. Additionally, the rigorous exclusion

of synthetic insecticides, pesticides, herbicides, and chemical fertilizers in organic agriculture

helps minimize health risks related to environmental contamination. This leads to lesser water,

soil, and air pollution, as well as reduced soil degradation and lower emissions of particulate matter
and various oxides (N, C, and S) [53].

Future Prospects of Organic Farming

10.

Economic Empowerment for Small Farmers: Organic farming can enhance the
economic stability of small-scale and marginal farmers by opening up new market
opportunities.

Cost-Effective Agriculture: By reducing dependency on expensive synthetic inputs,
organic farming can lower overall production costs.

Sustainability in Agriculture: Organic practices promote long-term sustainability,
preserving essential ecological balances and enhancing soil fertility.

Reduced Chemical Dependence: Organic agriculture minimizes reliance on harmful
agrochemicals and synthetic fertilizers, decreasing environmental and health risks.
Enhanced Soil Health: The application of organic nutrients improves soil structure and
fertility, supporting robust plant growth.

Biodiversity Preservation: Organic farming supports biodiversity by providing habitats
for various plant and animal species and maintaining genetic diversity in crops.
Environmental Protection: Organic methods help minimize pollution of soil, water, and
air, contributing to cleaner and healthier ecosystems.

Water Conservation: Efficient water use in organic farming can be particularly beneficial
in areas prone to drought, helping preserve precious water resources.

Renewable Energy Utilization: Organic farms often incorporate renewable energy
sources, reducing carbon footprints and conserving non-renewable resources.

Meeting Market Demand: As consumer demand for organic products grows, organic

agriculture can meet this need, ensuring a steady supply of healthy food options.



11. Ecological Balance: By maintaining natural cycles and minimizing human impact, organic
farming helps sustain ecological balance.

12. Job Creation: Organic agriculture creates employment opportunities in farming, as well
as in related sectors like food processing and marketing.

Conclusion

Our findings suggest that organic farming is an effective approach for maintaining environmental
balance and conserving natural resources without causing damage. By recycling agricultural and
animal by-products and managing nutrients effectively, this method promotes ecological stability
and supports biodiversity. The use of organic manures enhances soil water retention, prevents soil
erosion, and avoids the pollution associated with synthetic fertilizers and agrochemicals, leading
to cleaner soil, water, and air. Moreover, the application of organic manures has dual benefit boosts
crop quality and yield but also preserves soil fertility and productivity over time. Organically
produced foods are safer and healthier, largely free from agrochemical residues. Additionally, the
increasing consumer demand and higher market prices for organic produce contribute to the
financial prosperity of farmers.
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