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Review Article

ABSTRACT

Sustainable agriculture development through organic farming not only provides food requirements
for the current creation in an environmentally friendly way manner also however provides food for
prospective generations and controls our surroundings. Mainly, quality food is provided by organic
farming without negative effects on the condition and effectiveness of the soil side by side with the
environment. Organic farming also helps to produce a larger quantity of food for a huge amount of
the Indian population. In current agriculture huge number of pesticides, fertilizers and synthetic
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sustainability in agriculture.
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compounds are used, which causes adverse impacts on soil health, water hazards, toxic residues
increasing in the animal feed industry and the food chain in this manner increasing healthcare
issues. The objective of the review paper is to identify synthetic fertilizers and pesticides that can be
replaced with natural alternatives as well as to examine how organic farming might promote
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1. INTRODUCTION

Approximately 187 countries are currently
working on organic agriculture, with India
occupying a similar position (Ravisankar et al
2021). Organic farming is rapidly gaining
popularity in agriculture. India plays a crucial part
in the manufacturing of organic food. In total
organic production, 30% of producers present in
India in the world manor 2.30 million hectares,
27,59,660 farmers, 1730 total producers and 745
total traders in India (FiBL survey 2021). Mainly,
we can keep our nature clean, green, and rich by
following organic farming. If we go to any organic
farming area there, we see only the humming of
birds, insects and animal movement.
Researchers shows that almost above 30% of
plants and wildlife present in the organic farming
zone in comparison to conventional agricultural
practices system due to decrease utilization of
artificial fertilizres and pesticides. But in modern
agriculture  platforms,  different  synthetic
chemicals i.e., agrochemicals compounds are
extensively used for controlling diseases, pests
and weeds. Contingent inside the structure of

chemicals, agrochemicals are classified into
synthetic pyrethroids, carbamates,
organochlorines, chlorophenols and

organophosphates (Hamza et al 2016). The

World Health Organization (WHQ) categorizes
agrochemicals to be either incredibly dangerous,
very  hazardous, moderately  hazardous,
somewhat hazardous, or acutely harmful,
according to the median lethal dose (Lethal
Doseso) for rats (WHO survey 2020). Crop
productivity increases and more closely matches
human demands in greater populations when
agrochemicals are wused during agricultural
operations.  Using  agricultural  chemicals
consistently and without judgment harms the
wellbeing of people, threatens biodiversity and
harms the ecosystem (Elahi et al 2019). Our
forefathers have been engaging in agriculture
since the beginning of time, using farmland and
natural resources as input (Nedumaran and
Manida 2020). Due to the various negative
effects that synthetic fertilizers and pesticides in
the system of conventional farming cause, some
consumers have received reimbursement
(Kalyan 2005). As a result, they switched to
organic farming which produces goods that are
healthy and non-injurious to human health.
Besides maintaining the soil fertility status, soil
health, levels of the organic matter concentration,
the biological function of fostering soil, self-
sufficiency of nitrogen through the biological
nitrogen fixation and use of legumes crop, use of
weed, wastes of livestock and byproducts of
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agriculture are used in the recycling of organic
matter and crop rotation due to the reduce of
pests and diseases (Chhonkar 2002). Ignore
usage of pesticides and instead practice organic
farming to reduce environmental and human
problems (Sharma and Singhvi 2017). The
integration of opportunity of economics and
protection of the environment direction to
sustainable agriculture (Ferella et al 2019).
Firstly, more farmers should practice organic
farming, which will reduce the distribution of toxic
materials and benefit human health (Yanakittkul
and Aungvaravong 2017) and secondly, the
recycling of organic wastes increases the amount
of organic matter in the soil (UIm et al 2019).
Organic  farming  environs the  various
conveniences for the representation of society
such as the performance of social, environmental
and economic. Farmers who are involved in
professional work and part time work are
dangling to pause the organic farming (Heinze

and Vogel 2017). Organic agriculture considers
as a form of agriculture in which sustainable
resources of natural components are used like
the application of all bio-products and crop
residues. In this way, natural residues and
products are used by farmers of organic farming
for improving their crop yield and soil health side
by side with environmental safety and producing
more milk and meat in animals (Epule et al
2015). Demonstrated micronutrients, the larger
quantity of antioxidants, without injurious
fertilizers, chemicals, pesticides, good in taste
and more other things are contained in
organically produced foods generally and it
keeps the plant sustainable and controlling
environmental balance (Deshkar et al 2024).
Eventually, 3.1 million farmers started their
cultivation process organically on the 72.3 million
hectares of farmland in the world. Ten
top countries are certified in area under organic

(Fig. 1).
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Fig. 1. FiBL & IFOAM - Organics International survey 2021

Table 1. Exportable organic crops from India

S.No Commodity Goods
Type
1. Fruits Pineapple, orange, banana, passion fruits, cashew and mango
2. Plantation Cocoa, tea and coffee
3. Vegetables Onion, okra, potato, tomato and brinjal
4, Pulses Black gram and red gram
5. Oil seeds Sunflower, sesame and castor
6. Spices Ginger, nutmug, turmeric, cardamom, chilli, black paper, vanilla and clove
7. Nut Walnut
8. Others Herbal extracts and cotton

(Source: APEDA)
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2. SUSTAINABLE AGRICULTURE

Incessantly, many resources and foods are
supplied by agriculture considering the world’s
expanding population (Knapp et al 2018). It is
crucial in a number of ways in any activities of
human and human existence (Gondchawar and
Kawitkar 2016). However, there are a variety of
issues that hamper agriculture's ability for the
purpose of people in the present as well as the
future. These issues include land degradation, a
rapid loss of biodiversity, climate change,
pollution, the depletion of water resources,
increasing expenses of production, and a
decrease in farm numbers. (Peters 2010; Rivera-
Ferre et al 2013; Thrupp 2000). Agriculture is not
only imperative to deal with these worries, but it
is also a major contributor to them given how it
has been practiced over the past few decades
(Koohafkan et al 2012; Goodland 1997).
Sustainable agriculture is a production practice of
animals and plants with the application of site-
specificity, that will progress over time i.e., satisfy
the need for human food and fibre, enhance the
quality of the environment, sustain the farm
operational economic viability and increase the
way of life of farmers and the state of society
(U.S. Farm Bill 1990).

3. ORGANIC FARMING IN INDIA

In India organic agriculture was promoted by the
declaration of Sevagram in 1994, organic farming
has raised more laps and this system was strong
with the bits of help of initiatives at the non-
governmental and governmental levels (Fig. 2).
The national standard was developed in India by
the National Programme for Organic Production
(NPOP) and all strategies and support for the
encouragement of organic farming were done by
the National Project on Organic farming (NPOF).
India is just beginning to develop organic farming
and 2.65 million hectares of farmlands are
cultivated under organic farming conditions
(Gopinath et al 2022). Rajasthan, Madhya
Pradesh and Maharashtra — the half cultivated
areas of these top three states come under
organic cultivation. During the time of the green
revolution in 1966, all scenarios in agriculture
were changed by the promotion of high yielding
varieties and usage of a huge number of
fertiizers and pesticides for higher food
production and security. Besides, decreasing
health of the soil and increasing the toxicity of
food through the application of a larger quantity
of synthetic fertilizers and pesticides and making
it harmful to consumers. The reasons for organic

farming are; firstly, the food industries of organic
farming are raising quickly and assuring more
profitableness. Secondly, to maintain our
environment's health and vitality, which is
primarily feasible through organic farming on a
social, environmental, and economic level.
Thirdly, to stop using artificial fertilizers and
pesticides that are harmful to human health and
deteriorate soil health over time by being
ingested through food. Fourthly, the walkout of
the balance between the livelihood and
environment turns out to be exceptionally

monumental because of the harmful effects

caused by the practices of conventional

agriculture.

3.10rganic Components for Plant
Nutrients

By the application of a huge amount of synthetic
fertilizers and pesticides increases the production
of crops besides air, water and soil are also be
polluted. Severally, this conventional farming
system improved distrust in farmer’s minds about
a sufficient and quality food supply (Vassilev et al
2015). By include organic matter helps maintain
soil health and fertility while simultaneously
enhancing the soil's physical, chemical and
biological properties in an organic agricultural
system (Tejada et al 2016). Because of this,
farmers started using organic materials, which
are explained below.

3.1.1 Crop rotation

Crop rotation, or cycling the crops for two or
more years on the same plot of land, is the most
crucial practice in the organic farming system
and this practice helps to reduce pests, diseases,
weeds and weed seeds while also improving soil
fertility. For instance, growing leguminous crops
in rotation enhances the condition of soil fertility
(Biernat et al 2020).

3.1.2 Crop residues

Crop residues are the residues of the crop left on
arable land after harvesting the crop. They not
only improved erosion control but also fixed the
CO:z in the soil, reduced the loss of evaporation,
increased the concentration of organic matter,
and sometimes also used it as biofuel (Laamrani
et al 2017; Liang et al 2012). When crop residues
act as green manure and supply nitrogen in the
soil during the time when crops are grown, it
reduces the usage of artificial fertilizers (Raheem
et al 2019). Mainly, leguminous crops are used
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as green manure crops, but they are not suitable
for long-duration crops due to the quick
decomposition of crop leftovers and the short
supply of nitrogen (Rothe et al 2019). Decrease
the usage of synthetic fertilizers for the use of
crop residues as green manure through nitrogen
fixation and the supply of nitrogen in the process
of biological decomposition (Zhou et al 2020). In
this process, the yield of the crop
increases through the use of crop residues like
green manure (Subaedah et al 2016). Crop
residues are not only used as manure
but also to control nematodes and weeds
without reducing the yield of crops (Puig et al
2019).

3.1.3 Organic manure

Organic manure refers to Manure, which is the
waste materials of animals and plants that are
used in order to give plant nutrients (Chhonkar
2002). Utilizing organic Manure, organic farming
makes a substantial contribution to the growth of
agricultural sustainability. (Jiang et al 2022).
Directly, organic manure serves to promote the
growth of the crop due to the supply of things
that are humic and increases the availability of
microorganisms, improving soil productivity
(Aisha et al 2014). Depending on the

concentration of nutrients, organic manure has
two groups, e.g., bulky organic Manure and
concentrated organic Manure (Reddy & Reddy
2021).

3.1.4 Bulky organic manure

A lower percentage of nutrients are present in
bulky organic Manures as comparison with
concentrated organic Manure. The result is, a
huge amount of bulky organic Manure is
necessary for supplying the food substances in
the plants (Sohail et al. 2019). Parts of bulky
organic Manures are Farmyard Manure (FYM),
Compost and Green Manure (Reddy & Reddy
2021).

3.1.5 Farmyard manure (FYM)

The nicely decomposed blend of cow dung, urine
of the farm animals, litter of the farm and
remnant materials of fodder or roughages of
cattle are known as farmyard manure. Farmyard
manure that has nicely decomposed
comprises 0.5 % nitrogen, 0.2 % phosphorus and
0.5 % potassium (Tandon 1992). Different
methods of preparation of FYM are the pit or
trench method, box method and heap
method.

Total Organic Production (MT)

2011-12

2012-13

2013-14

2014-15

2015-16

2016-17

2017-18

2018-19

2019-20

2020-21

Fig. 2. Last 10 years total organic production statistics in India
(Source: FiBL survey 2021)
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Table 2. Nutrient percentage of concentrated organic Manure based on Livestock

Organic manure Nitrogen (%) Phosphorus (%) Potassium (%)
Sheep and goat manure 3 1 2
Poultry manure 3.03 2.63 1.4
Fish meal 4-10 3-9 0.3-1.5
Raw bone meal 3-4 20-25 -
Meat meal 10.5 25 0.5
Steamed bone meal 3-4 20-25 -
Blood meal 10-12 1-2 1.0
Horn and hoof meal 13 - -
(Source: Reddy & Reddy 2016)
p
Organic Manure
.,
i R 4
. Concentrated
Bulky orgamic Manure organic Manure
. J . -
- N ~ " Oilcake, fish meal,
meat meal, blood
Farmvard Manure C ¢ G M meal, raw bone
(FYM) OIpos reen Manure meal, poultry
tmanure and
\ AN / |_steamed bone meal )
" N(  Paddy straw, N
Cow dung, urine, stubble, weed, Green Manure
farm litter, left over vegetable refuge, crops and green
materials (fodder sewage & sludge, leaf manure
or roughﬂges) duﬁtbm l'f_‘ﬁlse ﬂ.ﬂd
L JAN might so1l J
Fig. 3. Different kinds of organic Manures
(Source: Reddy and Reddy 2016)
Table 3. Non-symbiotic nitrogen fixing bacteria
S.No. Kinds of Bacteria Example
1. Aerobic nitrogen-fixing bacteria e Non-photosynthetic: Azomonas, Azotobacter
e Photosynthetic: Chromatium, Chlorobium
2. Anaerobic nitrogen-fixing ¢ Non-photosynthetic: Clostridium
bacteria e Photosynthetic: Rhodospirillum
3. Chemosynthetic bacteria e Heterotrophic: Desulfovibro
4, Cyanobacteria e Heterocyst: Anabaena, Calothrix, Nostoc
o Non-heterocyst: Lyngbya, Oscillatoria
5. Free living Fungi e Pullularia and Yeasts

(Source: Plant Physiology and Bio-chemistry by Dr. H.N. Srivastava, 2019)
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3.1.6 Compost

The huge amount of waste materials like paddy
straw, weeds, sugarcane trash and other waste
is converted to compost manure through the
decomposition of an anaerobic process. The
nicely decomposed compost manure comprises
0.5% nitrogen, 0.15% phosphorus and 0.5%
potassium. Several kinds of compost are present
such as tow compost, sewage and sludge
compost and vermicompost (Reddy & Reddy
2021).

3.1.7 Green manure

Green manure refers to the manure which is
made by the decomposition of green plant
materials. Green manure is made in two ways
like green manure crops and green leaf manure.
Some important crops for green manure are
sunnhemp, dhaincha, sesbania and
clusterbeans. Some weeds also plays a
significant role as green manure crops like
Parthenium (Parthenium hystorophorus), Water
hyacinth (Eichhornia crassipes) and Cassia
(Cassia fistula), etc. (Reddy & Reddy 2021)

3.1.8 Concentrated organic manure

A higher percentage of nutrients are present in
concentrated organic manure in comparison to
bulky organic manure. As a result, a lower
amount of organic manure are required to supply
plant nutrients. Some important concentrated
organic manure is blood meal, oilcake, fish meal,
meat meal, hoof and horn meal, steamed bone
meal, raw bone meal, poultry manure and sheep
and goat manure (Reddy & Reddy 2021).

3.2 Biofertilizers

Biofertilizers refer to biological substances which
act as fertilizers and have the ability to enhance
fertility of the soil by the fixation of nitrogen which
is present in atmosphere through the activity of
mycorrhizal fungi and bacteria. They not only fix
the nitrogen but also increase the growth of the
crop and produce biomass. Two types of
biofertilizers are present in the soil e.g., Non-
symbiotic nitrogen fixation Organisms freely
present in the soil or stay out of the plant cell are
known as non-symbiotic nitrogen (Reddy &
Reddy 2021).

3.3 Nitrogen Fixation

These bacteria come into close proximity to the
roots of grasses and cereals and fixing the
nitrogen. This loose mutualism connection is

known as associative nitrogen fixation. The
associative bacteria in a root are Beijerinckia,
Azospirillum brasilense, and Azotobacter paspali.
whereas symbiotic nitrogen fixation refers to the
fixation of nitrogen symbiotically and the building
of a mutualistic relationship between plants and
bacteria. This symbiotic nitrogen fixation occurs
in three processes: nodule development as a
means of nitrogen fixing in leguminous crops;
nodule development as a means of nitrogen
fixing in non-leguminous crops; and fixation of
nitrogen through the non-nodulation process
(Plant Physiology and Bio-chemistry by Dr. H.N.
Srivastava, 2019).

3.4 Bio-Pesticides

When pests are controlled and managed by the
application of biological products and bio-
organisms, those pesticides are known as bio-
pesticides. Disturbances occur in ecology due to
the bad effects on non-targeted insects through
the regular application of synthetic pesticides.
And developed resistance power in insects due
to the continuous application of the same
synthetic pesticides (Azeem et al 2019).

3.5 Pesticides from Plants
Phytochemically Diverse

are

Ahmad et al (2017) reported that secondary
metabolites having antibacterial, antifungal,
antioxidant or insecticidal properties, including
alkaloids, terpenes, steroids, tannins, resins,
phenols and flavonoids make up for the most
part of the prevalent plant based insecticides
contain bioactive substances. The growing
demand for organic products of plant in the food,
agriculture and medical fields have prompted
research into chemical makeup of substances in
many plant families (Jnaid et al 2016; Plata-
Rueda et al 2017). For instance, Jatropha carcus
seed kernels are rich in esters, flavonoids and
phenolics (Oskoueian et al 2011) While tannins
and flavonoids are the main bioactive
compounds in the leaves of Mentha piperita
(Pramila et al 2012). Given plant species are
effective against a particular class of pests due to
the particular chemicals that those species
contain (Table 5).

3.6 Effect of Synthetic Fertilizers and
Synthetic Chemicals on Plants and
Soil

Contamination of surface bodies of water in
conjunction with soil fertility and groundwater,
reduces crop production and increases the
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hazard of human inanition due to the use of
higher amounts of nitrogen fertilizers (Narayan
2005). Excessive use of synthetic fertilizers that
are not uptaken by the plant remains in the soil
and may result in water pollution and be harmful
to living beings (Rashmi et al 2020). Increases
nitrification besides increased soil acidity.
Excessive use of synthetic fertilizers causes the
deficiency of micronutrients like zinc and
manganese (Ojeniyi 1981). The increased
decomposition rate of organic matter because
synthetic fertilizers have been used as a result of
huge amounts of nutrients lost by gas emission,
leaching and fixation from soil (Alimi et al 2007).
Use of excessive amounts of inorganic fertilizers
results in shattering the soil organisms,

decomposers and environment in the soil (Gruhn
et al 2000). Nutrient imbalance occurs because
of excess use of synthetic fertilizers resulting in
less production of crops (Ojeniyi 2002). Soil
health is disintegrated by the over cropping on a
long-term basis and continuous application of
synthetic fertilizers and synthetic chemicals
without the input of organic matter and
environmental pollution also occurs (Albiach et al
2000). Long-term application of chemical
fertilizers can change the soil pH, increase
acidification, causes pests and crusting problems
in soil which are influenced by the low amount of
organic substance and humus in soil, as a result
of decrease the microbial activity and stunted
growth of the plants (Pahalvi et al 2021).

Table 4. Different name of organic pesticides

Name of organic WHO Plant genera References
pesticides class
Eucalyptol (1,8- Cineole) Il Blumea, Alpina, Eugenia, Piper, FAO: Rome, ltaly,
Zingiber, Salvia, Laurus 1999
Allyl sulfide I Allium Musk et al 1997
Citronella U Cymbopogon, Corymbia, Citrus, Opdyke 1979
Citral (Geranial + Neral) Il Thymus, Lippia, Piper, Eucalyptus, Isman 2006
Zingiber
Zingiberene U Zingiber Koul 2016; Lis-
Balchin 2006
Menthol 1l Thymus, Mentha FAO: Rome, lItaly,
1999
Thymol Il Carum, Ocimum, Anabasis, Thymus  Isman 2006

Table 5. A few examples of plants with antibacterial properties, together with the target
disease and their active components

Plant name  Target pathogen principal active chemical References
component
Allium cepa Escherichia coli 2,2-diphenyl-1-picrylhydrazyl ~ Abdel-Salam et al
2014
Mentha Staphylococcus aureus, neomenthol, Sokovic et al 2010;
piperita Enterococcus faecium, menthone, menthol, Pramila et al 2012;
Bacillus subtilis methyl acetate, acetylmenthol Kokina et al 2018
Origanum Micrococcus luteus, Terpinen, alpha-Terpinen,o- Sharoba et al 2015;
spp. Basillus spp, Cymene, alpha-Terpieol, Plant and Stephens,
Serratia marcescens, Thymol, p-Cymene 2015; Saaed and
Saprophyticus Tarig, 2009
Lantana Escherichia coli 9,12,15-octadecatrienoic Pawar et al 2013;
camara Klebsiella pneumoniae acid, caryophyllene oxide, Swamy et al 2015
Hexadecanoic acid, Phytol
Citrus spp. Staphylococcus aureus, Neoeriocitrin, Neohesperidin, Dhanavade et al 2011,

Salmonella enterica,
Escherichia coli,
Pseudomonas putida

Eriodictyol, Hesperetin,
Naringin, Limonene,
Naringenin, Tetrazin,
Coumarin

Mandalari et al 2007
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Table 6. Effect of organic materials on productivity of crop

Crop Nutrients Reaction References
Cowpea N, K, P, Ca?*, Enhanced the available form of P, K, Suja et al.
(Vigna unguiculata) Mg?*, Fe, Zn Fe and decreased total nitrogen in the  (2017)
and Cu system of organic systems over the
mainstream farming systems.
Rice N, K, P and The higher straw yield was obtained by Khursheed et
(Oryza sativa) micronutrients the applying of organic substances as  al. (2013)
comparison with applying of only
chemical fertilizers.
Wheat (Triticum P, K, Mg?+and The larger Mg?* and Ca?* availability in ~ Mader et al.
aestivum), Potato Ca?* the farming systems of organic as (2002)
(Solanum tuberosum) comparison with mainstream farming.
and Clover
(Trifolium sp.)
Cashew (Anacardium  Nitrogen Availability of nitrogen was high (435 Mangalassery
occidentale) kg ha) in case of organic farming over et al. (2019)
conventional farming (402 kg ha™?).
Citrus Nitrogen 2 ton ha-1 more nitrogen present and Escanhoela et

(citrus x sinensis)

0-100 cm stocked in organic farming

al. (2019)

system than in the system of
conventional farming.

3.7 Benefits of Organic Farming

Increasing the health of the soil because of the
applying of organic substances (Mensik et al
2018). Reducing environmental pollution and
maintaining environmental health through the
applying of organic manures and followed
through organic farming (Panhwar et al. 2019).
Increasing the production of products of
agriculture with organic farming in a sustainable
way (Timsina 2018). Enhancing soil fertility and
productivity by maintaining ratio of C:N of the soil
due to the application of organic materials (Yu et
al 2020). Organically produced products
generated attention in both consumer's and
producer’s minds due to their nutritional quality
(Magnusson et al 2003). The larger dry matter
contained in the organically produced tuber and
leafy vegetables as compared to a product of
conventionally produced (Bourn and Prescott
2002). Lesser protein is contained in the
organically produced cereals but lysine contained
in wheat is higher over the conventionally
produced cereals and wheat (Brandt et al 2001).
Organically produced products includes more dry
matter, antioxidants and minerals but no
presence of residue parts of pesticides as
compared to conventionally produced products
(Lairon 2010). Organically produced tomatoes
contain high amount of salicylic acid as
compared to conventionally produced tomatoes
(Rossi et al 2008). Organically produced
products are produced without the use of

pesticides so, no pesticide residue is present in
these products (Lung et al 2001). In addition to
not having any negative effects on environmental
contamination, organic agricultural systems have
a protective aspect for the preservation of the
environment (Oquist et al 2007). Higher water
holding capacity and good soil health and
produced higher yield due to the following of
organic farming system (Pimentel et al 2005).
Much labour is required for the cultivation of
organic farming and the job of income generating
create in farms (Halberg 2008). Costs of organic
products are 10-40% extra as compared to
conventional products (Winter and Devis 2006).
30 % more jobs are generated in organic farming
systems in rural areas and gain higher output
(Pandey and Singh 2012). The balance and
interdependence of plants, nutrients, soil
microbes, the environment, and humans are the
primary goals of the organic farming system
(Berova et al 2010).

3.8 Effect of Organic Materials on

Productivity of Crop

A recent meta-analysis in the coverage of global
data displays that crop yield of organic farming is
on the mean of 60-65% (Seufert et al 2012), 80%
(De Ponti et al 2012) and 81% (Ponisio et al
2015) yield of conventional. Biological materials
in liquid form contain fewer growth stimulants
and nutrients, which serve as a foundational
element for reviving the growth cycle by reducing
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chemical, physiological, and physical imbalances
(Natarajan 2002). The grain output of rice and
chickpea significantly increased by the
application of Dhaincha (Sesbania aculeata L.) in
organic farming (Singh et al 2001). As reported
by a number of researchers, earthworm activity is
higher in organically managed fields than it is in
chemical agriculture (Edwards and Lofty 1974).
Earthworms and microbes interact during the
biodegradation process to produce
vermicompost, which is worm faeces mixed with
worm castings. Microelements including Fe, Mo,
Zn, and Cu, along with macro elements like N, K,
P, Ca and Mg were provided by vermicompost
(Amir and Fouzia 2011). Nitrogen, phosphorus,
and potassium, in that order, made up 0.74, 0.97,
and 0.45 percent of the vermicompost (Kumar et
al. 2021). In low-potential areas, compost and
liquid manure are used during top dressing
practices for growing maize performed much
better than the practices used by conventional
farmers today, which mix the used of manure
and mineral fertilizers and the grain yield of
maize were 11-17% greater than those produced
using traditional methods (Onduru et al 2002).
According to Tamaki et al (2002), continuous
organic farming resulted in superior rice growth
than conventional farming. Chan et al (2008)
proposed that in three distinct places, the input
for growing organic rice was 46,25 and 22%
greater than for growing mainstream rice, yet the
resulting yields were only 55, 94 and 82% of
mainstream rice output respectively.
Nevertheless, the higher premium prices of
organically produced crops in the markets make
up for the lower yield for greater input costs. With
the usage of organic fertilizers throughout time, a
steady rise in grain output was seen (Surekha
2007).

3.9 Impact of Organic Materials on Soil
Fertility and Biological Properties

Organic carbon in soil, deposition of heavy
metals, depletion of nutrients and soil
compaction are affected by the pressures which
is made by humans in agricultural soil (Smith et
al 2016) Comparison organic farming systems to
conventional farming systems, organic farming
systems are more likely to have higher levels of
organic carbon in the soil and side by side
recycling of the organic matter and crop rotation
with the leguminous forage crops in organic
agriculture (Gattinger et al 2012). Research work
was completed by Diacono and Montemurro
(2010) and they reported that levels of organic
carbon in the soil increased by enhancing yield

which leading to an increase in crop residue and
organic waste. Increasing the production and
yield of crops by the applying of organic
materials as fertilizers and these materials
increased the organic matter in soil and long-
term sustainability of nutrients in soils (Oelofse et
al 2013). Rural and urban waste materials are
used as compost making materials but waste
materials in urban areas are toxic due to
containing heavy metals which creates problems
for living beings (Rupani et al. 2019). Ansari and
Kumar (2010) reported that soil organic carbon
increases with the applying of vermicompost and
vermin-wash in soil. N, K, P, Mg, Cu, Ca, Fe and
Zn nutrients are includes highly in use of
chemical fertilizers treatments followed by
vermicompost and vermin-wash treatments
(Ramesh et al. 2010). According to Tharmaraj et
al. (2011) proposed that enhanced the chemical
properties (EC and PH), physical properties
(moisture content, porosity and water holding
capacity) and soil fertility (N, K, P, Mg and Ca) of
soil by the applying of vermicompost along with
spraying of vermiwash as comparison with the
application of chemical fertilizers. An experiment
was done by Dubey et al. (2014) and they
reported that in case of 100 % organic farming
system soil contains a good amount of nitrogen
and organic carbon side by side controlling the
content of potassium and phosphorus in soil in
the initial stage. On but another hand, 100 %
inorganic farming system soil contains enough
amount of nitrogen and organic carbon besides
less amount of potassium and phosphorus seen
in the initial stage. A higher number of bacteria is
present in the case of organic farming soil
(Kumari et al. 2017). Trial work was carried out
by Baishya et al. (2015) and they proposed that
momentous enhancement in soil nitrogen,
organic carbon, potassium and phosphorus after
harvesting the crop due to the applying of 2.5 ton
hal poultry manure. The higher quantity of
organic substances in the soil, the biomass of
microbes and activity of enzymes on saline soil
were increased by the applying of compost,
prepared by municipal solid waste (MSW) and
palm wastes but some activity was reduced in
case of higher application of compost (150 ton
ha1) (Ouni et al 2013).

4. CONCLUSION

The excessive use of synthetic or chemical
fertilizers and pesticides in the traditional farming
system is to blame for the environmental posture
issue for supplying the food demanded by the
present generation. Due to this reason, many
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countries reduced their applying of synthetic
fertilizers and started to practice organic farming.
Organic farming requires more effort and time for
adoption as compared to conventional farming.
The soils chemical, physical and biological
characteristics improved with the application of
organic materials in the long term and farmer's
income also increases. The most crucial element
in creating sustainable agriculture is organic
farming. | want everyone to practice organic
farming.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc) and text-to-image
generators have been used during writing or
editing of this manuscript.

COMPETING INTERESTS

Authors have declared that

interests exist.

REFERENCES

no competing

A text book of Plant Physiology by S.K. Verma
(S. Chand& Company Ltd.)

Abdel-Salam AF, Shahenda ME and Jehan BA.
Antimicrobial and antioxidant activities of
red onion, garlic and leek in sausage.
African Journal of Microbiology Research.
2014; 8(27), 2574-2582. DOI:
10.5897/AJMR2014.6755

Ahmed E, Arshad M, Zakriyya K, Amjad MS,
Sadaf HM, Riaz I, Sabir S, Ahmad N. and
Sabaoon. Secondary metabolites and their
multidimensional prospective in plant life.
Journal of Pharmacognosy and
Phytochemistry. 2017; 6(2), 205-214. DOI:
2017.v6.i2.1152

Aisha H, Ali H, Shafeek MR, Mahmoud Asmaa
R. and El-Desuki, M. Effect of Various
Levels of Organic Fertilizer and Humic
Acid on the Growth and Roots Quality of
Turnip Plants (Brassica rapa). Current
Science International. 2014; 3(1): 7-14.
https://www.curresweb.com/csi/csi/2014/7-
14.pdf

Albiach R, Canet R, Pomares F. and Ingelmo F.
Microbial biomass content and enzymatic
activities after the application of organic
amendments to a horticultural soil.
Bioresource Technology. 2000; 75(1): 43-
48. https://doi.org/10.1016/S0960-
8524(00)00030-4

Alimi T, Ajewole OC, Awosola O, Idowu EO.
Organic and Inorganic Fertilizer for

Vegetable Production under Tropical
Conditions. Journal of Agricultural and
Rural Development. 2007; 1: 120-136.
https://hdl.handle.net/10568/40809

Amir K. and Fouzia, I. Chemical nutrient analysis
of different composts (Vermicompost and
Pitcompost) and their effect on the growth
of a vegetative crop Pisum sativum. Asian
Journal of Plant Science and Research.
2011; 1(1), pp. 116-130. AJPSR-2011-1-1-
116-130.pdf

Ansari AA and Kumar S. Effect of vermiwash and
vermicompost on soil parameters and
productivity —of okra  (Abelmoschus
esculentus) in Guyana. Current advances
in Agricultural Sciences. 2010; 2(1), 1-4.
DOI: 10.5897/AJAR09.107

Azeem M, Zaman T, Tahir M, Haris A, Igbal Z,
Binyameen M, Nazir A, Shad SA, Majeed
S. and Moziraitis R. Chemical composition
and repellent activity of native plants
essential oils against dengue mosquito,
Aedes aegypti. Industrial Crops and
Products. 2019; 140, 111609.
https://doi.org/10.1016/j.indcrop.2019.1116
09

Baishya LK, Rathore SS, Singh D, Sarkar D. and
Deka BC. Effect of integrated nutrient
management on  rice  productivity,
profitability and soil fertility. Annals of Plant
Soil Research. 2015; 17(1), 86-90.

Berova M, Karanatsidis G, Sapundzhieva K. and
Nikolova V. Effect of organic fertilization on
growth and vyield of pepper plants
(Capsicum annuum L.). Folia Horticulturae
Annalls. 2010; 22(1), 3-7.

Biernat L, Taube F, Vogeler |, Reinsch T,
Christof K. and Loges R. Is organic
agriculture in line with the EU-Nitrate
directive? On-farm nitrate leaching from
organic and conventional arable crop
rotations.  Agriculture, Ecosystems &
Environment. 2020; 298, 1-10.
https://doi.org/10.1016/j.agee.2020.106964

Bourn D. and Prescott J.. A comparison of the
nutritional value, sensory qualities, and
food safety of organically and
conventionally produced foods. Critical
Reviews in Food Science and Nutrition.

2002; 42, 1-34.
https://doi.org/10.1080/1040869029082543
9

Brandt K, and Molgaord JP. Organic agriculture:
does it enhance or reduce the nutritional
value of plant foods? Journal of Science of
Food Agriculture. 2001; 81, 924-931.
https://doi.org/10.1002/jsfa.903

429


https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://www.curresweb.com/csi/csi/2014/7-14.pdf
https://www.curresweb.com/csi/csi/2014/7-14.pdf
https://doi.org/10.1016/S0960-8524(00)00030-4
https://doi.org/10.1016/S0960-8524(00)00030-4
https://hdl.handle.net/10568/40809
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://doi.org/10.1016/j.indcrop.2019.111609
https://doi.org/10.1016/j.indcrop.2019.111609
https://doi.org/10.1016/j.agee.2020.106964
https://doi.org/10.1080/10408690290825439
https://doi.org/10.1080/10408690290825439
https://doi.org/10.1002/jsfa.903

Bhaumik et al.; Int. J. Environ. Clim. Change, vol. 14, no. 11, pp. 419-435, 2024; Article no.lIJECC.123746

Chan KY, Dorahy C, T. Wells et al. Use of
garden organic compost in vegetable
productionunder contrasting soil P status.
Australian Journal of  Agricultural
Research. 2008; 59(4), 374-382.
https://doi.org/10.1071/AR07255

Chhonkar PK. “Organic farming myth and
reality,” in Proceedings of the FAlI Seminar
on Fertilizer and Agriculture Meeting the
Challenges, New Delhi, India. 2002

De Ponti T, Rijk B. and van Ittersum MK. The
crop yield gap between organic and
conventional  agriculture.  Agricultural
Systems. 2012; 108, 1-9.
https://doi.org/10.1016/j.agsy.2011.12.004

Deshkar, Ananya Mukund, C. M. Bhavishya,
Gaurav Yashwant Rakhonde, Somananda
Panda, and Shalaka Rajesh Ahale.
"Biofortification in Organic Farming: A
Future Challenge.” In Advances in Organic
Farming, 2024; pp. 113-149. Apple
Academic Press,.

Dhanavade MJ, Chidamber BJ, Jai SG. and
Kailash DS. Study antimicrobial activity of
lemon (Citrus limon I.) peel extract. British
Journal of Pharmacology and Toxicology.

2011; 3, 119-122.
https://lwww.researchgate.net/publication/2
36021206

Diacono M, and Montemurro F. Long-term

effects of organic amendments on soil
fertility. A  review. Agronomy for
Sustainable Development. 2010; 30, 401—
422. https://hal.science/hal-00886539
Dubey R, Sharma RS, and Dubey DP. Effect of
organic, inorganic and integrated nutrient
management on crop productivity, water
productivity and soil properties under
various rice-based cropping systems in
Madhya Pradesh, India. International
Journal of Current Microbiology and
Applied Sciences. 2014; 3(2): 381-389.
Edwards CA and Lofty JR. The invertebrate
fauna of the Park Grassplots. I: soil fauna.
Rothamsted Report, part 2, 1974; pp. 133-
154.
E, Weijun C, Zzhang H and Nazeer M.
Agricultural intensification and damages to
human health in relation to agrochemicals:
Application of artificial intelligence. Land

Elahi

Use Policy. 2019; 83, 461-474.
https://doi.org/10.1016/j.landusepol.2019.0
2.023

Epule TE, Bryant CR, Akkari, C. and Daouda O.
Can organic fertilizers set the pace for a
greener arable agricultural revolution in
Africa? Analysis, synthesis and way

forward. Land Use Policy. 2015; 47: 179—
187.
https://doi.org/10.1016/j.landusepol.2015.0
1.033

Escanhoela AS, Pitombo LM, Brandani CB,
Navarrete AA, Bento CB and Carmo JB.
Organic management increases soil
nitrogen but not carbon content in a
tropical citrus orchard with pronounced
N20 emissions. Journal of Environmental

Management. 2019; 234, 326-335.
https://doi.org/10.1016/j.jenvman.2018.11.
109

Ferella F, Cucchiella F, D’Adamo, | and Gallucci
K. A techno-economic assessment of
biogas upgrading in a developed market.
Journal of Cleaner Production. 2019; 210,
945-957.
https://doi.org/10.1016/j.jclepro.2018.11.07
3

FiBL survey 2021.

https://www.fibl.org/fileadmin/documents/s

hop/1150-organic-world-2021.pdf

FiBL& IFOAM - Organics International. The world
of organic agriculture statistics & emerging
trends 2021.

Food and Agriculture Organization of the United
Nations. The Use of Spices and Medicinals
as Bioactive Protectants for Grains;
Agricultural Services Bulletin No. 137;
FAO: Rome, Italy, 1999.

Gattinger A, Muller A, Haeni M, Skinner C,
Fliessbach A, Buchmann N, Méader P,
Stolze M, Smith P, Scialabba NEH and
Niggli U. Enhanced top soil carbon stocks
under organic farming. Proceedings of the

National Academy of Sciences. 2012;
109(44), 18226-
18231.

https://doi.org/10.1073/pnas.1209429109
Gondchawar N and Kawitkar PDRS. loT based
Smart Agriculture. International Journal of
Advanced Research in Computer and
Communication Engineering. 2016; 5(6),
838-842. DOI:
10.17148/1IJARCCE.2016.56188
Goodland R. Environmental sustainability in

agriculture:  Diet matters. Ecological
Economics. 1997; 23, 189-200.
https://doi.org/10.1016/S0921-
8009(97)00579-X

Gopinath KA, Amrutsagar VM, Patel NI,

Venkatesh G, Kumar V, Borko B, Rai AP,
Bhatt SN, Nataraja KC, Rajkumar B and
Raul A. Potential of organic farming in
rainfed areas of India. Indian Farming,
2022; 72(11), pp.59-62.

430


https://doi.org/10.1071/AR07255
https://doi.org/10.1016/j.agsy.2011.12.004
https://www.researchgate.net/publication/236021206
https://www.researchgate.net/publication/236021206
https://hal.science/hal-00886539
https://doi.org/10.1016/j.landusepol.2019.02.023
https://doi.org/10.1016/j.landusepol.2019.02.023
https://doi.org/10.1016/j.landusepol.2015.01.033
https://doi.org/10.1016/j.landusepol.2015.01.033
.%20https:/doi.org/10.1016/j.jenvman.2018.11.109
.%20https:/doi.org/10.1016/j.jenvman.2018.11.109
.%20https:/doi.org/10.1016/j.jenvman.2018.11.109
https://doi.org/10.1016/j.jclepro.2018.11.073
https://doi.org/10.1016/j.jclepro.2018.11.073
https://doi.org/10.1073/pnas.1209429109
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://doi.org/10.1016/S0921-8009(97)00579-X
https://doi.org/10.1016/S0921-8009(97)00579-X

Bhaumik et al.; Int. J. Environ. Clim. Change, vol. 14, no. 11, pp. 419-435, 2024; Article no.lIJECC.123746

Gruhn P, Goletti F and Yudelman M. Integrated
Nutrient Management, Soil Fertility and
Sustainable Agriculture: Current Issues
and Future Challenges. International Food
Policy Research Institute, Washington DC,
USA. 2000.

Halberg N. Energy use and green house gas
emission in organic agriculture. In:
Proceedings of International Conference
Organic Agriculture and Climate Change.
2008; pp 17-18.
https://orgprints.org/id/eprint/13530

Hamza RA, lorhemen OT and Tay JH.
Occurrence, impacts and removal of
emerging substances of concern from
wastewater. Environmental Technology
and Innovation. 2016; 5, 161-175.
https://doi.org/10.1016/j.eti.2016.02.003

Heinze S and Vogel A. Reversion from organic to
conventional agriculture in Germany: An
event history analysis. German. Journal of
Agricultural Economics. 2017; 66, 13-25.
http://dx.doi.org/10.22004/ag.econ.303529

Isman MB and Machial CM. Chapter 2:
Pesticides based on plant essential oils:

From traditional practice to
commercialization. In Advances in
Phytomedicine. Naturally Occurring

Bioactive Compounds, 1st ed.; Rai M.,
Carpinella M.C. and Eds.: Elsevier:
Amsterdam, The Netherlands, 2006;
Volume 3, pp. 29-44,
https://doi.org/10.1016/S1572-
557X(06)03002-9

Jiang Y, Li K, Chen S, Fu X, Feng S and Zhuang
Z. A sustainable agricultural supply chain
considering substituting organic manure for
chemical fertilizer. Sustainable Production
and Consumption. 2022; 29, 432-446.
https://doi.org/10.1016/j.spc.2021.10.025

Jnaid Y, Yacoub R and Al-Biski F. Antioxidant
and antimicrobial activities of Origanum
vulgare essential oil. International Food
Research Journal. 2016; 4, 1706-1710.

Kalyan S. Development of sustainable farming
system model for the Irrigated agro-
ecosystem of Eastern UP, ICAR, Adhoc
project. Final Annual Report, Department
of Agronomy, Institute of Agricultural
Science, Banaras Hindu University,
Varanasi, India. 2005.

Khursheed S, Shi K, Al-Hashimi BM, Wilson PR

and Chakrabarty K. Delay test for
diagnosis of power switches. IEEE
Transactions on Very Large Scale

Integration (VLSI) Systems, 2013; 22(2),
pp.197-206.

Knapp S and Van Der Heijden MGA. A global
meta-analysis of yield stability in organic
and conservation agriculture. Nature
Communications. 2018; 9, 3632.
https://doi.org/10.1038/s41467-018-05956-
1

Kokina M, Shamtsyan M, Georgescu C,
Mironescu M. Antimicrobial Activity of
Essential Oils from Plants against Selected
Microorganisms. Journal of Medical
Bacteriology. 2018; 7 (1, 2), pp.44-49.
https://jmb.tums.ac.ir/index.php/jmb/article/
view/375

Koohafkan P, Altieri MA, Gimenez EH.
Agriculture: Foundations for biodiverse,

resilient and productive  agricultural
systems. International Journal of
Agricultural Sustainability. 2012; 10, 61—
75.
https://doi.org/10.1080/14735903.2011.610
206

Koul O. The Handbook of Naturally Occurring
Insecticidal Toxins, 1st ed.; CABI:
Wallingford, UK, 2016; p. 864.

Kumar A, AYB, SRCSD and RMS. Organic
Farming for Sustainable Agriculture: A
Review. Annals of the Romanian Society
for Cell Biology, 2021; 25(6), 8088—8123.
Retrieved from
https://www.annalsofrscb.ro/index.php/jour
nal/article/view/6999

Kumari S, Chattopadhyaya N, Mandal J and
Singh M. Integrated Nutrient Management
boost the soil biological properties in rice
rhizosphere. Journal of Crop and Weed.

2017, 13(1), 116-124.
https://www.researchgate.net/publication/3
19143821

Laamrani A, Joosse P and Feithauer N.
Determining the number of measurements
required to estimate crop residue cover by
different methods. Journal of Soil and
Water Conservation. 2017; 72, 471-479.
DOI: https://doi.org/10.2489/jswc.72.5.471

Lairon D. Nutritional quality and safety of organic
food. A review. Agronomy for Sustainable
Development. 2010; 30, 33-41.
https://doi.org/10.1051/agro/2009019

Liang S, Li X and Wang J. Chapter 24—Land
Cover and Land use Changes. In
Advanced Remote Sensing, 1st ed.; Liang,
S., Li, X. and Wang, J. Eds.; Academic
Press: Amsterdam, The Netherlands.
2012; pp 728.

Lis-Balchin M. Aromatherapy Science: A Guide
for Healthcare Professionals, 1st ed,;

431


https://orgprints.org/id/eprint/13530
https://doi.org/10.1016/j.eti.2016.02.003
http://dx.doi.org/10.22004/ag.econ.303529
https://doi.org/10.1016/S1572-557X(06)03002-9
https://doi.org/10.1016/S1572-557X(06)03002-9
https://doi.org/10.1016/j.spc.2021.10.025
https://doi.org/10.1038/s41467-018-05956-1
https://doi.org/10.1038/s41467-018-05956-1
https://jmb.tums.ac.ir/index.php/jmb/article/view/375
https://jmb.tums.ac.ir/index.php/jmb/article/view/375
https://doi.org/10.1080/14735903.2011.610206
https://doi.org/10.1080/14735903.2011.610206
https://www.annalsofrscb.ro/index.php/journal/article/view/6999
https://www.annalsofrscb.ro/index.php/journal/article/view/6999
https://www.researchgate.net/publication/319143821
https://www.researchgate.net/publication/319143821
:%20https:/doi.org/10.2489/jswc.72.5.471
https://doi.org/10.1051/agro/2009019

Bhaumik et al.; Int. J. Environ. Clim. Change, vol. 14, no. 11, pp. 419-435, 2024; Article no.lIJECC.123746

Pharmaceutical Press: London, UK, 2006;
p. 462.

Lung AJ, Lin CM and Kim JM. Destruction of
Escherichia coli 0157: H7 and Salmonella
enteritidis in cow manure composting.
Journal of Food Protection. 2001; 64,
1309-1314. https://doi.org/10.4315/0362-
028X-64.9.1309

Méader P, Fliessbach A, Dubois D, Gunst L, Fried
P and Niggli U, Soil fertility and
biodiversity in organic farming. Science,
2002; 296(5573), pp.1694-1697.

Méader P, FlieBbach A, Dubois D, Gunst, Fried P
and Niggli U. Soil fertility and biodiversity in
organic farming. Science. 2002; 296,
1694-1697.
https://doi.org/10.1126/science.1071148

Magnusson MK, Arvola A, Hursti UK, Aberg L
and Sjodén PO. Choice of organic foods is
related to perceived consequences for
human health and to environmentally
friendly behaviour. Appetite. 2003; 40,

109-117.  https://doi.org/10.1016/S0195-
6663(03)00002-3
Mandalari G, Bennett RN, Bisignano G,

Trombetta D, Saija A, Fauld C.B, Gasson
MJ and Narbad A. Antimicrobial activity of
flavonoids extracted from bergamot (Citrus
bergamia Risso) peel, a by-product of the
essential oil industry. Journal of Applied
Microbiology. 2007; 103, 2056-2064.
https://doi.org/10.1111/j.1365-
2672.2007.03456.x

Mangalassery S, Kalaivanan D and Philip PS.
Effect of inorganic fertilisers and organic
amendments on soil aggregation and
biochemical characteristics in a weathered
tropical soil. Soil and Tillage Research,
2019; 187, pp.144-151.

Mangalasserya S, Kalaivananb D and Philipc P.
Effect of inorganic fertilisers and organic
amendments on soil aggregation and
biochemical characteristics in a weathered
tropical soil. Soil and Tillage Research.
2019; 187, 144-151.
https://doi.org/10.1016/j.still.2018.12.008

Mensik L, Hlisnikovsky L, Pospisilova L and
Kunzova E. The effect of application of
organic manures and mineral fertilizers on
the state of soil organic matter and
nutrients in the long-term field experiment.
Humic Substances in the Environment.
2018; 18, 2813-2822.
https://doi.org/10.1007/s11368-018-1933-3

Musk SR, Clapham P and Johnson IT.
Cytotoxicity and genotoxicity of diallyl
sulfide and diallyl disulfide towards

Chinese hamster ovary cells. Food
Chemical Toxicology. 1997; 35: 379-385.
https://doi.org/10.1016/S0278-
6915(97)00120-8

Narayan S. (2005): “Organic farming in India:
Relevance, Problems and Constraints”.
Department of Economic Analysis and
Research, National Bank for Agriculture
and Rural Development, Mumbai.

Natarajan, K. (2002). Panchakavya, A manual
other India press, Mapusa, Goa, India.
33p.

Nedumaran G and Manida M Sustainable
Development and Challenges of Organic
Farming Practices. 2020; pp 1-9. Available
at SSRN:
https://ssrn.com/abstract=3551965

Oelofse M, Jensen LS and Magid J. The
implications of phasing out conventional
nutrient supply in organic agriculture:
Denmark as a case. Organic Agriculture.
2013; 3, 41-55.
https://doi.org/10.1007/s13165-013-0045-z

Ojeniyi SO. Effect of long term NPK application
on secondary and micronutrient content of
coffee carephora. Plant and Soil. 1981; 60,
477-480.
https://doi.org/10.1007/BF02149644

Ojeniyi SO. Soil management, national resources
and environment. Oke-Ado: Adeniran
press. 2002; pp 24.

Onduru DD, Diop JM, Van der Werf E and De
Jager A. Participatory on-farm comparative
assessment of organic and conventional
farmers’ practices in Kenya. Biological
Agriculture and Horticulture, 2002; 19(4),
295-314.
https://doi.org/10.1080/01448765.2002.975
4935

Opdyke DLJ. Monographs on Fragance Raw
Materials. A Collection of Monographs
Originally  Appearing in Food and
Cosmetics Toxicology, 1st ed.; Pergamon
Press Ltd.: Oxford, UK, 1979; pp 750.

Oquist K A, Strock JS and Mulla DJ. Influence of
alternative and conventional farming
practices on subsurface drainage and
water quality. Journal of Environmental
Quality. 2007; 36, 1194-1204.
https://doi.org/10.2134/jeq2006.0274

Oskoueian E, Abdullah N, Ahmad S, Saad WZ,
Omar AR and Ho WY.. Bioactive
compounds and biological activities of
Jatropha curcas L. kernel meal extract.
International ~ Journal of  Molecular
Sciences, 2011; 12, 5955-5970.
https://doi.org/10.3390/ijms12095955

432


https://doi.org/10.4315/0362-028X-64.9.1309
https://doi.org/10.4315/0362-028X-64.9.1309
https://doi.org/10.1126/science.1071148
https://doi.org/10.1016/S0195-6663(03)00002-3
https://doi.org/10.1016/S0195-6663(03)00002-3
https://doi.org/10.1111/j.1365-2672.2007.03456.x
https://doi.org/10.1111/j.1365-2672.2007.03456.x
https://doi.org/10.1016/j.still.2018.12.008
https://doi.org/10.1007/s11368-018-1933-3
https://doi.org/10.1016/S0278-6915(97)00120-8
https://doi.org/10.1016/S0278-6915(97)00120-8
https://ssrn.com/abstract=3551965
https://doi.org/10.1007/s13165-013-0045-z
https://doi.org/10.1007/BF02149644
https://doi.org/10.1080/01448765.2002.9754935
https://doi.org/10.1080/01448765.2002.9754935
https://doi.org/10.2134/jeq2006.0274
https://doi.org/10.3390/ijms12095955

Bhaumik et al.; Int. J. Environ. Clim. Change, vol. 14, no. 11, pp. 419-435, 2024; Article no.lIJECC.123746

Ouni Y, Lakhdar A, Scelza R, Scotti R, Abdelly
C, Barhoumi Z and Rao MA. Effects of two
composts and two grasses on microbial
biomass and biological activity in a salt-
affected soil. Ecological Engineering. 2013;

60, 363-369.
https://doi.org/10.1016/j.ecoleng.2013.09.0
02

. Chhonkar (2002). “Organic farming myth
and reality,” in Proceedings of the FAI
Seminar on Fertilizer and Agriculture
Meeting the Challenges, New Delhi, India.

Pahalvi HN, Rafiya L, Rashid S, Nisar B and
Kamili AN. Chemical Fertilizers and Their
Impact on Soil Health. Microbiota and
Biofertilizers. 2021; 2: 1-20. DOI:
10.1007/978-3-030-61010-4_1

Pandey J and Singh A. Opportunities and
constraints in organic farming: an Indian
perspective. Journal of Scientific
Research. 2012; 56, 47-72.

Panhwar QA, Ali A, Naher UA and Memon MY.
Fertilizer Management Strategies for
Enhancing Nutrient Use Efficiency and
Sustainable Wheat Production. Woodhead
Publishing Series in Food Science,
Technology and Nutrition. 2019; pp 17-39.
https://doi.org/10.1016/B978-0-12-813272-
2.00002-1

Pawar K, Khetmalas S, Motkar B, Bande R,
Wable H. Antimicrobial activity of Lantana
camara (L) Var. Aculeata (L) Mold.
(Verbanaceae) Indo American Journal of
Pharmaceutical Research, 2013; 3284-
3294,

Peters KA. Creating a sustainable urban
agriculture revolution. Journal of
Environmental Law and Litigation. 2010;
25(1), 203-248.
http://hdl.handle.net/1794/10648

Pimentel D, Hepperly P, Hanson J, Douds D and
Seidel R. Environmental, energetic and
economic comparisons of organic and
conventional farming systems. Bioscience.
2005; 55, 573-582.
https://link.springer.com/chapter/10.1007/9
78-94-007-7796-5_6

Plant J. and Stephens B. Evaluation of the
antibacterial activity of a sizable set of
essential oils. Medicinal and Aromatic
Plants. 2015; 2, 1-5.
http://dx.doi.org/10.4172/2167-
0412.1000185

Plant Physiology and Bio-chemistry by Dr. H.N.
Srivastava, 2019

Plant Physiology and Metabolism by Dr. H.N.

Srivastava (Pradeep Publications). 2019

Plant Physiology and Metabolism by Dr. Kamaljit
& co-workers (S. Vinesh &Co.).

Plant Physiology by H.S Srivastava (Rastogi
Publications).

Plata-Rueda A, Martinez LC, Santos MH,
Fernandes FL, Wilcken CF, Soares MA,
Serrdo JE and Zanuncio J C. Insecticidal
activity of garlic essential oil and their
constituents against the mealworm beetle,
Tenebrio molitor Linnaeus (Coleoptera:
Tenebrionidae). Scientific Reports. 2017,
7, 46406.
https://doi.org/10.1038/srep46406

Ponisio LC, M’Gonigle LK, Mace KC, Palomino J,
deValpine P and Kremen C. Diversification
practices reduce organic to conventional
yield gap. Proceedings of the Royal
Society B. 2015; 282, 20141396.
https://doi.org/10.1098/rspb.2014.1396

Pramila DM, Xavier R, Marimuthu K, Kathiresan
S, Khoo ML, Senthilkumar M, Sathya K
and Sreeramanan S. Phytochemical
analysis and antimicrobial potential of
methanolic leaf extract of peppermint
(Mentha piperita: Lamiaceae). Journal of
Medicinal Plants Research. 2012; 2, 331-
335. DOI: 10.5897/JMPR11.1232

Puig CG, Revilla P, Barreal ME, Reigosa MJ and
Pedrol N. On the suitability of Eucalyptus
globulus green manure for field weed
control. Crop Protection. 2019; 121, 57-65.
https://doi.org/10.1016/j.cropro.2019.03.01
6

Raheem A, Zhang J, Huang J, Jiag Y, Siddik MA,
Deng A, Gao J and Zhang W. Greenhouse
gas emissions from a rice-rice-green
manure cropping system in South China.

Geoderma. 2019; 353, 331-339.
https://doi.org/10.1016/j.geoderma.2019.07
.007

Ramesh P, Singh M and Rao AS. Organic
farming: Its relevance to the Indian context.
Current science. 2010; 88(4), 561-568.
https://www.jstor.org/stable/24110255

Rashmi I, Roy T, Kartika KS, Pal R, Coumar V,
Kala S and Shingji KC. Organic and
Inorganic  Fertilizer Contaminants in
Agriculture: Impact on Soil and Water
Resources. Contaminants in Agriculture.
2020; pp 3-41. DOI: 10.1007/978-3-030-
41552-5 1

Ravisankar N, MA Ansari, A S Panwar, C S
Aulakh, SK Sharma, M Suganthy, G Suja
and D Jaganathan. "Organic farming
research in India: potential technologies
and way forward." Indian J Agron 66
(2021): S142-62.

433


https://doi.org/10.1016/j.ecoleng.2013.09.002
https://doi.org/10.1016/j.ecoleng.2013.09.002
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://doi.org/10.1016/B978-0-12-813272-2.00002-1
https://doi.org/10.1016/B978-0-12-813272-2.00002-1
http://hdl.handle.net/1794/10648
https://link.springer.com/chapter/10.1007/978-94-007-7796-5_6
https://link.springer.com/chapter/10.1007/978-94-007-7796-5_6
http://dx.doi.org/10.4172/2167-0412.1000185
http://dx.doi.org/10.4172/2167-0412.1000185
https://doi.org/10.1038/srep46406
https://doi.org/10.1098/rspb.2014.1396
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://doi.org/10.1016/j.cropro.2019.03.016
https://doi.org/10.1016/j.cropro.2019.03.016
https://doi.org/10.1016/j.geoderma.2019.07.007
https://doi.org/10.1016/j.geoderma.2019.07.007
https://www.jstor.org/stable/24110255
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx

Bhaumik et al.; Int. J. Environ. Clim. Change, vol. 14, no. 11, pp. 419-435, 2024; Article no.lIJECC.123746

Reddy TY and Reddy GHS. Principles of

agronomy. Kalyani Publishers, New
Delhi.2021; p 279.
Rivera-Ferre M, Ortega-Cerda M  and

Baumgartner J. Rethinking Study and
Management of Agricultural Systems for
Policy Design. Sustainability. 2013; 5,
3858-3875. https://www.mdpi.com/2071-
1050/5/9/3858

Rossi F, Godani F, Bertuzzi T, Trevisan M,
Ferrari F and Gatti S,. Health-promoting
substances and heavy metal content in
tomatoes grown with different farming
techniques. European Journal of Nutrition.
2008; 47: 266-272. DOI: 10.1007/s00394-
008-0721-z

Rothé M, Darnaudery M and Thuriés L. Organic
fertilizers, green manures and mixtures of
the two revealed their potential as
substitutes for inorganic fertilizers used in
pineapple cropping. Scientia Horticulturae.

2019; 257, 108691.
https://doi.org/10.1016/j.scienta.2019.1086
91

Rupani PF, Delarestaghi RM, Asadi H, Rezania
S, Park J, Abbaspour M and Shao W.
Current Scenario of the Tehran Municipal
Solid Waste Handling Rules towards
Green Technology. International Journal of
Environmental Research and Public
Health. 2019; 16(6), 979.
https://www.mdpi.com/1660-4601/16/6/979

Saeed S and Tarig P. Antibacterial activity of
oregano (Origanum Vulgare Linn.) against
gram positive bacteria. Pakistan Journal of
Pharmaceutical Sciences. 2009; 4, 421-
424. Gale OneFile: Health and Medicine,
link.gale.com/apps/doc/A295445582/HRC
A?u=tacoma_commaé&sid=googleScholar&x
id=f38647ec. Accessed 31 Aug. 2023.

Seufert V, Ramankutty N and Foley JA.
Comparing the yields of organic and
conventional agriculture. Nature. 2012;
485: 229-232.
https://doi.org/10.1038/nature11069

Sharma N and Singhvi R. Effects of chemical
fertilizers and pesticides on human health
and environment: a review. International
Journal of Agriculture, Environment and
Biotechnology. 2017; 10 (6), 675-679.
http://dx.doi.org/10.5958/2230-
732X.2017.00083.3

Sharoba AM, El Mansy HA, El Tanahy HH, El
Waseif KH and Ibrahim MA. Chemical
composition, antioxidant and antimicrobial
properties of the essential oils and extracts
of some aromatic plants. Middle East

Journal of Applied Sciences, 2015; 2, 344-
352.

Singh KN, Prasad B and Sinha SK. Effect of
integrated nutrient management on a Typic
Haplaguant on yield and nutrient
availability in a rice-wheat cropping
system. Australian Journal of Agricultural
Research. 2001; 52(8), pp. 855— 858.
https://doi.org/10.1071/AR 00110

Smith P, House JI, Bustamante M, Sobockéa J,
Harper R, Pan G, West PC, Clark JM,
Adhya T, Rumpel C and Paustian K.
Global change pressures on soils from
land use and management. Global change
biology, 2016; 22(3), pp.1008-1028.

Sohail Ml, Arif M, Rauf A, Rizwan M, Ali S, Saqib
M and Zia-ur-Rehman M. Chapter 2 -
Organic Manures for Cadmium Tolerance
and Remediation. Cadmium Tolerance in

plants. 2019; pp 19-67.
https://doi.org/10.1016/B978-0-12-815794-
7.00002-3

Sokovic M, Glamaoclija, Marin PD, Brkis D and
Leo LDG. Antibacterial effects of the
essential oils of commonly consumed
medicinal herbs using an in vitro model.
Molecules, 2010; 15, 7532-7546.
https://doi.org/10.3390/molecules1511753
2

Subaedah S, Aladin A and Nirwana. Fertilization
of Nitrogen, Phosphor and Application of
Green Manure of Crotalaria juncea In
Increasing Yield of Maize in Marginal Dry
Land. Agriculture and Agricultural Science

Procedia. 2016; 9, 20-25.
https://doi.org/10.1016/j.aaspro.2016.02.11
4

Suja G, Byju G, Jyothi A.N, Veena, SS and
Sreekumar J. Yield, quality and soil health
under organic vs conventional farming in
taro. Scientia Horticulturae. 2017; 218,
334-343.
https://doi.org/10.1016/j.scienta.2017.02.0
06

Surekha K. Nitrogen-release pattern from organic
sources of different C : N ratios and lignin
content, and their contribution to irrigated
rice (Oryza sativa). Indian Journal of
Agronomy. 2007; 52(3), 220-224. Print
ISSN : 0537-197X.

Swamy MK, Uma RS and Mohd SA. 2015; In
vitro pharmacological activities and GC-MS
analysis of different solvent extracts of
Lantana camara leaves collected from
tropical region of Malaysia.
Complementary and Alternative Medicine.
https://doi.org/10.1155/2015/506413

434


https://www.mdpi.com/2071-1050/5/9/3858
https://www.mdpi.com/2071-1050/5/9/3858
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://doi.org/10.1016/j.scienta.2019.108691
https://doi.org/10.1016/j.scienta.2019.108691
https://www.mdpi.com/1660-4601/16/6/979%23
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://d.docs.live.net/ff5808546654ac24/Desktop/SEIF%20PAPER/A%20Review%20of%20Sustainable%20Agriculture%20Development%20by%20Organic%20Farming%20(1)%20(2)%20(2).docx
https://doi.org/10.1038/nature11069
http://dx.doi.org/10.5958/2230-732X.2017.00083.3
http://dx.doi.org/10.5958/2230-732X.2017.00083.3
https://doi.org/10.1016/B978-0-12-815794-7.00002-3
https://doi.org/10.1016/B978-0-12-815794-7.00002-3
https://doi.org/10.3390/molecules15117532
https://doi.org/10.3390/molecules15117532
https://doi.org/10.1016/j.scienta.2017.02.006
https://doi.org/10.1016/j.scienta.2017.02.006
https://doi.org/10.1155/2015/506413

Bhaumik et al.; Int. J. Environ. Clim. Change, vol. 14, no. 11, pp. 419-435, 2024; Article no.lIJECC.123746

Tamaki M, Itani T and Nakano H. Effects of
organic ad inorganic fertilizers on the
growth of rice plants of rice plants under
different light intensities. Japanese Journal
of Crop Science. 2002; 71(4), 439-445.
https://doi.org/10.1626/jcs.68.16

Tandon HLS. Fertilizers and their integration and
organics and bio-fertilizers. Fertilizers,
Organic Manures, Recyclable Wastes and
Bio-Fertilizers. 1992; pp 32-36.

Tejada M, Rodriguez-Morgado B, Gomez |,
Franco-Andreu L, Benitez C and Parrado
J. Use of biofertilizers obtained from
sewage sludges on maize yield. European
journal of Agronomy. 2016; 78, 13-19.
https://doi.org/10.1016/j.eja.2016.04.014

Tharmaraj K, Ganesh P, Kolanjinathan K, Suresh
Kumar R and Anandan A. Influence of
vermicompost and vermiwash on physico
chemical properties of rice cultivated soil.
Current Botany. 2011; 2(3), 18-21.
https://core.ac.uk/display/236011392?utm_
source=pdf&utm_medium=banner&utm_ca
mpaign=pdf-decoration-v1

Thrupp LA. Linking Agricultural Biodiversity and
Food Security: The Valuable Role of
Sustainable  Agriculture.  International
Affairs. 2000; 76, 265-281.
https://doi.org/10.1111/1468-2346. 00133

Timsina J. Can Organic Sources of Nutrients
Increase Crop Yields to Meet Global Food
Demand? Agronomy. 2018; 8(10), 214.
https://www.mdpi.com/2073-
4395/8/10/214#

U.S. Congress. Food, Agriculture, Conservation,
and Trade Act of 1990. Public Law 101-
624: U.S. Farm Bill, 28 November 1990.

Ulm F, Avelar D, Hobson P, Penha-Lopes G,
Dias T, Maguas C and Cruz C. Sustainable
urban agriculture using compost and an
open-pollinated maize variety. Journal of

Cleaner Production. 2019; 212, 622-629.
https://doi.org/10.1016/j.jclepro.2018.12.06
9

Vassilev N, Vassileva M, Lopez A, Martos V,
Reyes A, Maksimovic I, Eichler-Lébermann
B and Malusa E. Unexploited potential of
some biotechnological techniques for
biofertilizer production and formulation.
Applied Microbiology and Biotechnology.
2015; 99, 4983-4996.
https://doi.org/10.1007/s00253-015-6656-4

Winter CK and Davi SF. Organic food. Journal of
Food Science. 2006; 71: 117-124.

World Health Organization & International
Programme on Chemical Safety. The
WHO Recommended Classification of
Pesticides by Hazard and Guidelines to
Classification 2020. Available online: https:
/lapps.who.int/iris/handle/10665/44271

Yanakittkul P and Aungvaravong C. Proposed
conceptual framework for studying the
organic farmer behaviors. Kasetsart
Journal of Social Sciences. 2019; 40(2),
491-498. https://so04.tci-
thaijo.org/index.php/kjss/article/view/24219
6

Yu Q, Hu X, Ma J, Ye J, Sun W, Wang Q and Lin
H. Effects of long-term organic material
applications on soil carbon and nitrogen

fractions in paddy fields. Soil and
Tillage Research. 2020; 196,
104483.

https://doi.org/10.1016/j.still.2019.104483
Zhou G, Gao S, Lu Y, Liao Y, Nie J and Cao W.
Co-incorporation of green manure and rice
straw improves rice production, soil
chemical, biochemical and microbiological
properties in a typical paddy field in
southern China. Soil and Tillage Research.
2020; 197, 104499.
https://doi.org/10.1016/j.still.2019.104499

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/123746

435


https://doi.org/10.1626/jcs.68.16
https://doi.org/10.1016/j.eja.2016.04.014
https://core.ac.uk/display/236011392?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://core.ac.uk/display/236011392?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://core.ac.uk/display/236011392?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www.mdpi.com/2073-4395/8/10/214%23
https://www.mdpi.com/2073-4395/8/10/214%23
https://doi.org/10.1016/j.jclepro.2018.12.069
https://doi.org/10.1016/j.jclepro.2018.12.069
https://doi.org/10.1007/s00253-015-6656-4
https://so04.tci-thaijo.org/index.php/kjss/article/view/242196
https://so04.tci-thaijo.org/index.php/kjss/article/view/242196
https://so04.tci-thaijo.org/index.php/kjss/article/view/242196
https://doi.org/10.1016/j.still.2019.104483
https://doi.org/10.1016/j.still.2019.104499
https://www.sdiarticle5.com/review-history/123746

