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A Review of Organic Farming for Sustainable Agriculture in India

Abstract

Producing enough food to feed the nation's expanding population has been India's biggest
post-independence concern. Therefore, high-yielding cultivars are utilised in conjunction
with irrigation water, fertilisers, or pesticides. All agricultural methods that uphold
production in a way that is environmentally, socially, and economically sound are united by
organic farming. Organic farming combines the following practises to ensure sustainable
agriculture: crop rotation; soil-protecting technologies for planned chemical land reclamation;
agro-technical methods to protect crops from weeds; preservation of agricultural and
biological diversity at farms and its efficient utilisation; stabilisation of agro-landscapes
through uniform system of field-protecting forest belts; facilitation of proper use and
preservation of water resources; utilisation of renewable resources; harmonious balance
between crop and animal production through integrated farming and utilisation of indigenous
technical knowledge. Therefore, high-yielding cultivars are utilised in conjunction with
irrigation water, fertilisers, or pesticides. This mix of high-yielding production technologies
has contributed to soil health, environmental pollution, pesticide toxicity, and sustainable
agricultural output, while also helping the nation create a food surplus. All types of certified
organic food goods, such as cereals, fruits, oilseeds, honey, tea, spices, coffee, pulses,
basmati rice, and their value-added products, are made in India. Cotton, clothing, makeup,
functional foods, body care items, and other items of a similar nature are examples of non-
edible organic products. India's sustainable agriculture is examined in relation to the
production of various organic products and crops. In addition to improving the physical,
chemical, and biological qualities of the soil, organic farming gives plants access to macro-
and micronutrients.
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Introduction

The work of Howard [1], who developed and conceptualised the majority of the ideas that
were eventually embraced by individuals who joined the movement, is credited with giving
rise to the organic movement in India. A production approach known as organic farming
eschews, or at least mostly does not utilise, synthetic pesticides, fertilisers, growth regulators,
or additives for animal feed. The fundamental goals of organic farming are social,
environmental, and economic sustainability (Fig 1) [2]. Maintaining organic matter levels,
encouraging soil biological activity, careful mechanical intervention, nitrogen self-sufficiency
through legume use and biological nitrogen fixation, efficient recycling of organic materials,



including crop residues, livestock wastes, and weeds, and controlling diseases and pests
primarily with crop rotations, natural predators, diversity, organic manuring, and resistant
varieties are some of the key characteristics. In order to minimise the time between the
addition of NPK and its removal from the soil, substantial emphasis is focused on
maintaining the fertility of the soil by returning all wastes to it, primarily through compost
[3]. In order to fulfil their ever-increasing food requirements, many countries are now
compelled by the pressure of an expanding population to utilise pesticides and fertilisers to
boost farm output. However, excessive and extended use of chemicals has led to pollution of
the environment and health risks for people and soil. Therefore, farmers in wealthy nations
are being urged to convert their current farms to organic farming.

The public's willingness to pay for the more expensive product and health consciousness are
the main elements influencing the demand for organic food among consumers. Organic
product buyers are typically well-educated, health-conscious, and wealthy. Their inclination
towards organic products is fueled by high consumer demand, a substantial price premium,
and environmental concerns. Organic farming is becoming more popular among conventional
growers because of these unspoken advantages. Government policies in Europe seek to
promote the organic industry through consumer education, subsidies, and support in the form
of marketing, teaching, and research. India has been practising agriculture for almost 4,000
years, and organic farming is very much ingrained in this nation. Farmers in the Vedic era
had a reasonable understanding of soil fertility, seed selection, plant protection, sowing
seasons, and the sustainability of crops in various locations, as stated in Arthashastra [4].
Because the farmers in ancient India followed the principles of nature, the soil remained
fertile for comparatively longer periods of time [5].

India’'s growing population has relied on agriculture over the past few decades to meet their
fundamental needs; 67% of the country's population and 55% of its labour force are
dependent on it [14]. To satisfy the demands of a growing global population, the Green
Revolution has led to notable breakthroughs in agricultural technology and policy, increasing
food supply. Despite the fact that the use of chemical pesticides, herbicides, fertilisers, and
other agricultural chemicals has increased food production and availability, consumers have
recently developed a greater awareness of quality and are calling for more ecologically
friendly, chemical-free, and nutritious food [15].

In the competitive world of agriculture today, producing organic food presents challenges for
producers as well as opportunities for product exports. Growing crops with an emphasis on
utilising biological elements and organic wastes to maintain healthy soil is known as organic
farming. As to the International Federation of Organic Agriculture Movement (IFOAM),
organic agriculture is a production method that promotes the well-being of people,
ecosystems, and soils. It depends on biodiversity, cycles, and biological processes that are
adapted to the local environment rather than damaging inputs. The fundamental objective of
organic farming is to establish a self-sufficient, environmentally and financially sustainable
farming system that enhances the local biodiversity and all of its components while
producing pure food.Managing the environment is a challenging task on an organic farm.



Plants have been able to evolve resistance against insect-pest and disease attack because
maintaining the health of the ecosystem has been given priority. Broad ecosystem
management through small cultural adjustments like crop rotation and soil quality
management with the addition of organic amendments provides the first line of defence
against the attack of insectpests and diseases. This is followed by the use of curative
techniques like predators, parasitoids, plant products, and environmentally safer chemicals.
Organic farming undoubtedly has more benefits than drawbacks, but in real terms, there are a
number of issues with it. For example, it poses a challenge to national food security because
it cannot keep up with the rising demand for food. Other issues include ignorance, a lack of
access to organic manures and fertilisers, low farmer profitability, and high consumer prices
for organic produce. Given the growing demand for organic goods on a national and
worldwide scale, the organic food sector has a great deal of potential to significantly boost
the Indian economy through the appropriate implementation of policies that support organic
farming, implementation, and marketing [16].
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Fig 1: Principles of Organic Farming
Organic Sources of Nutrients for Plants

The most optimistic estimates available currently indicate that various organic sources
can supply between 25 and 30 percent of the nutrients required by Indian agriculture. More
crop productivity is sustained by whole N supplementation using FYM than by using
traditional N fertilisers. Organic sources' efficiency in meeting crop nutrient requirements is
not as guaranteed as that of mineral fertilisers because estimates of their NPK availability are
based on total nutrient content. However, using chemical fertilisers in conjunction with
different organic sources can sustain higher crop productivity over the long term while also
enhancing soil quality and productivity [3]. Together with providing N, P, and K, these



organic sources also render sources of elemental nitrogen, bound phosphates, micronutrients,
and decomposing plant residues accessible to the plants, so facilitating their uptake of the
nutrients. Applying organic sources can support high crop productivity and soil health. It also
helps to mitigate the growing incidence or deficiency of secondary and micronutrients and
promoted the growth and activity of mycorrhizae and other beneficial organisms in the soil
[6]. Due to the high demand for aromatic rice (Oryza sativa L.), table peas (Pisum sativum
L.), and onions (Allium cepa L.) in the local, national, and international markets, farmers can
receive good compensation for their organically produced crops if they are included in high
value crop rotations [7].

FYM typically has low nutrient concentrations, which can vary significantly
depending on the source, storage circumstances, and length of time. The varying nature of
manure production and storage results in a wide range of N, P, and K levels in fresh FYM,
ranging from 0.01 to 1.9 percent on a dry weight basis [8, 9]. Generally speaking, well-rotted
FYM includes 0.5% N, 0.2% P,0s, and 0.5% K0, according to Tandon [10]. According to
Gaur [11], 112 kg of N, 56 kg of P,Os, and 112 kg of K,O can be added with a 25 t ha*
application of well-rotted FYM. Numerous global researchers have demonstrated the
numerous advantages of using FYM to soil characteristics and crop productivity [12]. Straw
from the harvested crop is typically used by farmers as animal bedding or feed. Typically,
bedding made of straw is used to retain urine and improve nitrogen cycling. Daily collections
of wet straw and manures from the animal shelters are made, and the farmer stores or
composts the materials on his property. Depending on the socioeconomic circumstances of
the farmer, the composted manure is either applied right away or stored until the following
crop season. Specifically, methods for managing soil, water, and nutrients—Ilike using raised
beds and reducing tillage—that prevent puddling from negatively impacting soil fertility and
structure, enhance water and nutrient usage efficiency, and boost crop output may be suitable
[13].

Global scenario

The value of organic farming is steadily expanding, and it is presently practised in
almost every nation on the earth, with an increasing amount of land going up in smoke every
day. Roughly 43.1 million hectares of certified organic farmed land are located in 170
countries, up from 160 in 2010, according to FIBLIFOAM. Europe (11.5 million hectares)
and Oceania (17.3 million hectares) have the largest areas dedicated to organic farming. 6.6
million hectares are found in Latin America, 3.4 million in Asia, 3 million in North America,
and 1.2 million in Africa. Argentina, the United States, and Australia have the biggest organic
land areas. Nearly 80% of the markets and output of organic agriculture are located in
developing nations, as is a fifth of all agricultural land. The area of land used for organic
farming has increased significantly in North America, Europe, Asia, and Oceania in recent
years. The USDA and the Euro Zone have acknowledged that the NPOP's production and
certification guidelines for raw plant products are comparable to their own [67].

India's Present Organic Farming Situation



Organic farming has been a practise in India since ancient times. According to [65], organic
farming allowed the great Indian civilization to flourish and become one of the richest
countries in the world. Crop production in organic farming depends on natural biological
processes and the use of organic waste, including farm, livestock, and crop waste. According
to organic standards, before the first certified organic crop is harvested using organic
methods, organic lands must be managed for three years.This is called the adjustment period
because both the management and the soil are adjusting to the new system.

During this time, even weeds, insects, and rodents adapt. Organic farming thus seems to be a
feasible choice for long-term sustainability.

India is a prominent country in organic production, with around 1,49 million hectares of
organic land and over 1,70 million MT (2015-16) of certified organic products (World of
Organic Agriculture - Figures & Emerging Trends, 2018). Based on the information at hand,
India came in first place in terms of producers and ninth in the world for the amount of land
used for organic agriculture in 2018. India is a major exporter of organic goods, ranking 11th
in the world in terms of export pricing. The Indian government has also created a programme
called National Organic Production (NPOP).

The national organic agricultural standards programme seeks to approve, promote, and
implement organic agriculture practises based on survey.

Approximately 1.78 million hectares are used for organic farming in India. The amount of
certified organic products produced in India is around 1.70 million metric tonnes. These
products include oil seeds, sugar cane, cereals and millets, cotton, pulses, medicinal plants,
tea, tea bags, dried fruits, vegetables, coffee, and other food items. Manufacturing functional
food products, organic cotton yarn, and other products is not limited to the edible
industry. The top producing states are Rajasthan, Uttar Pradesh, Maharashtra, Karnataka, and
Madhya Pradesh.In addition to conventional fungicides and microbial bio-control agents,
plant chemicals or extracts have been found to be effective against a wide range of illnesses
[38].

Conviction over organic farming

1. The health principle states that organic farming should protect and enhance the wellbeing
of the earth, people, animals, and plants.

2. The sustainable concept: It must be based upon living ecological systems and a cycle, and
it must cooperate with, respect, and support these systems in their upkeep.

3. Principle of Equity: Fair relationships with the common environment and chances for life
should be the foundation of organic agriculture.

4. The safety principle: In order to safeguard the health and welfare of present and future
generations, as well as the environment, it must be managed safely and responsibly.

The consumers of organic food in India



In India, the use of organic food is growing. Concern for the health of their children was the
main motivator for over 66% of parents to purchase organic food, with organic food being
preferred. Given the perceived health benefits of organic food, many Indian parents are
willing to pay the higher cost of organic food, even if it is more than 25% more expensive
than conventional food. Countries that import organic goods from India acknowledge those
that have been duly certified by reputable Indian certifying authorities.

4.58 lakh metric tonnes (MT) were exported total in 2017-18. The revenue generated by
exports of organic food was around INR 3453.48 crore. Among the countries to which
organic products are shipped are the US, the EU, Canada, Switzerland, Australia, Israel,
South Korea, Vietham, New Zealand, and Japan. Cereals and millets (10%), dry fruits
(8.88%), tea and coffee (8.96%), spices and condiments (7.76%), and other goods are
exported along with oil seeds (47%) and other goods.

Management of diseases and insect pests with organic agricultural techniques

Insect pests and diseases were categorised into the following groups under the title of organic
farming pest and disease control methods.

e Examples of modifications to cultural practises include crop rotation, controlling soil
health, and using insect-resistant plants.

e Using protective belts and hedge rows to reintroduce natural enemies are examples of
management practises.

e The introduction, engulfment, or discharge of biological control agents, such as
parasitoids, insect illnesses, or insect pests.

e The application of herbal mixtures and components, such as mineral oils,
Panchagavya, and Dasagavya, as therapeutic agents.

e The use of seductive chemicals such as pheromones.

e Using conventional insecticides along with certified organic pesticides.

Crop Productivity Affected by Organic Nutrition

It is well knowledge that adding organic matter to the soil can boost crop production.
According to Sharma and Mitra [14], using organic materials enhanced rice grain and straw
yield. Although similar to FYM, Ranganathan and Selvaseelan [15] discovered that applying
composted rice straw and wasted mushrooms boosted rice grain yields by 20% when
compared to NPK fertiliser. According to Singh et al. [16], compared to unfertilized fields,
the application of 7.5 t FYM ha—1 resulted in significantly higher yields of grain and straw.
With rising rates of FYM, every rice yield-related characteristic increased. The yield of rice
and chickpea grains increased significantly when dhaincha (Sesbania aculeata L.) was used in
organic farming [17, 18]. The advantages of organic farming for developed countries
(protection of the environment, enhancement of biodiversity, decreased energy consumption
and CO2 emissions), as well as for developing countries (sustainable resource use, increased
crop yield without excessive reliance on expensive inputs, and protection of the environment
and biodiversity) were described by Stockdale et al. [2].



Numerous studies have found that earthworm activity is higher in organically managed fields
than in inorganic agriculture [19]. Vermicompost worm faeces combined with worm casts—
is created during the biodegradation process when earthworms and bacteria cooperate.
Macroelements like N, P, K, Ca, and Mg as well as microelements like Fe, Mo, Zn, and Cu
were supplied by vermicompost [20]. The vermicompost had nitrogen, phosphorus, and
potassium contents of 0.74, 0.97, and 0.45 percent, respectively [21].

Organic farming yields crops that are as productive as conventional farming in low-input
agriculture. Rice grew more effectively under continuous organic farming than it did under
conventional farming, according to Tamaki et al. [22]. Agroeconomic research on growing
maize in low-potential areas using compost and liquid manure top dressing performed
noticeably better than existing standard farmer practises, which apply manure and mineral
fertilisers together. The yields of maize grains produced by conventional methods were 11—
17% lower [23].

When organic materials are applied to an organic management system, soil fertility levels
gradually rise, resulting in higher crop productivity in the first year of the organically
managed field [24]. In a similar vein, Surekha [25] reported that the application of organic
fertilisers was associated with a progressive rise in grain yield over time. According to Chan
et al. [26], the input required for producing organic rice was 46, 25, and 22% higher than that
of conventional rice production in three distinct locales; nevertheless, the resulting rice yields
were only 55, 94, and 82% of conventional rice production, respectively. But the higher
premium pricing of organic products in the marketplace offset the expense of reduced yield
with more inputs [26].

Farmers find that growing vegetables is profitable and that they respond well to organic
sources of nutrients. According to Kalembasa [27], the highest tomato crop yield was
obtained when 15 kg of vermicompost were applied per square metre. In their investigation
into how vermicompost affected chillies (Capsicum annuum L.), Singh et al. [28] found that
adding vermicompost boosted the microbial activity. Crop performance benefits from
vermicompost because it produces more branches and fruits [28]. With vermicompost, Tomar
et al. [29] obtained the maximum yield (97 g per plant) for brinjal (Solanum melongena L.).
With vermicompost, Kalembasa and Deska [30] were able to obtain a much better yield of
sweet pepper (Capsicum annum L. var. grossum). With the treatment of vermicompost (10 t
ha ), Reddy et al. [31] observed the maximum plant height at harvest, days to first blooming,
and branches plant—1. Similar findings were made by Tomar et al. [29], who found that
applying vermicompost greatly improved the leaf area of carrot (Daucus carota L.) plants.

In a greenhouse setting, Manjarrez et al. [32] experimented on chilli plants receiving 1.25,
2.0, 3.0, 4.0, 6.0, or 10.0 g of vermicompost kg_l of soil. They found that as the amount of
vermicompost applied increased, so did the foliar area and photosynthetic rate. The highest
photosynthetic rate (12 mol CO2 m 2 s 1) was seen with vermicompost at 10 g_1 soil. Plant
height and root and shoot biomass in tomato crops increased significantly when
vermicompost substituted 20% of commercial horticulture medium, according to Atiyeh et al.
[33]. In sweet pepper cv. Nacional Ag. 506, Ribeiro et al. [34] found that the dry matter



content rose as the vermicompost dose was increased to 400 g kg *. Tomatoes were grown in
a standard commercial greenhouse container medium (Metro-Mix 360, Manufacturer: Sun
Gro Horticulture Canada Ltd., 770 Silver Street Agawam, MA, USA, 01001) in an
experiment by Atiyeh et al. [33]. This medium was used as the control and was replaced with
10, 20, 30, 40, 50, 60, 70, 80, 90, and 100% (by volume) pig (Sus scrofa L.) manure
vermicompost in the experiment. The maximum commercial output (5.1 kg/plant) was
achieved by substituting 20% vermicompost for Metro-Mix 360. Metro-Mix 360 was
substituted with 10, 20, and 40% vermicompost, which decreased the amount of
unmarketable fruit and increased the production of large (6.4 cm in diameter) as opposed to
tiny (5.6 cm in diameter) fruits. In a field trial involving ridge gourds (Luffa acutangula L.
Roxb.), Shreeniwas et al. [35] found that fruit weight and volume increased as the amount of
vermicompost (0, 5, 10, and 15 t/ha) increased. In brinjal, Rao and Sankar [36] found that the
effects of organic manure were much better than those of inorganic fertiliser on leaf number,
leaf area index, dry matter production, and other growth features.

According to Samawat et al. [37], vermicompost significantly affected the weight of the
tomato's roots and fruit. Fruit, shoot, and root weights were three, five, and nine times higher
in the 100% vermicomposted treatment than in the control, respectively. In comparison to
inorganic fertilisers, vermicompost applied at 5 t/ha or 10 t/ha improved the shoot weight and
leaf area of pepper plants (Capsicum annuum L.) [38]. With vermicompost at 200 g/plant +
FYM at 250 g/plant, Choudhary et al. [39] obtained the highest yield and available N of
tomato cv. S-22 and cabbage (Brassica oleracea L.var. capitata) cv. Golden Acre; maximum
K and soil organic carbon were obtained with vermicompost at the rate of 100 g plant™* +
FYM at 500 g plant *. According to Hashemimajd et al. [40], tomatoes' shoot and root dry
matter (DM) was more readily digested by the treatment vermicompost made from raw dairy
manure (RDM) and another compost made from sewage sludge and rice husk than by the
control (soil + sand).

According to Patil et al. [41], applying vermicompost at 4 t/ha and FYM at 25 t/ha resulted in
a considerably increased yield of total potato (Solanum tuberosum L.) tubers. The cultivation
system was found to have the greatest impact on the proportion of commercial potato tubers
and tubers with a diameter of 4-6 cm in the overall yield, according to Sawicka et al. [42].
According to Haase et al. [43], tubers from organic potato cropping should have high enough
tuber dry matter concentrations (19%) to be processed into French fries without affecting the
fries' texture when the concentration goes above 23%. After a combined N and K fertiliser
was sprayed, the crisps (cv. Marlen) tubers' dry matter concentration did not reach the
necessary minimum of 22%. Potato cultivar Virgo yielded 66% of the conventional harvest
when grown organically, while Raja yielded 46.6%, according to research by Mourao et al.
[44]. In comparison, the nitrogen uptake of organic crops (leaf and tubers) was 37.0 kg/ha for
Raja and 50.5 kg/ha for Virgo, while the nitrogen uptake of mineral fertiliser was 21.1% and
27.8%, respectively.

During the winter months, illnesses in pea (Pisum sativum L.), mustard (Brassica juncea L.
Coss.), and chickpea (Cicer arietinum L.) were effectively controlled by adding organic
amendments to the soil and releasing earthworms into it. Together with fertilisers, higher



doses of vermicompost also led to a rise in the accumulation of nitrogen, phosphorus,
potassium, calcium, and magnesium [45]. According to Singh [46], vermicompost applied at
13-20 g/haenhanced the yield of groundnut (Arachis hypogaea L.) (12.16 g/ha) and pea
(23.62 g/ha). According to Jat and Ahlawat's main findings [47], applying 3 t/ha
vermicompost to chickpea enhanced the cropping system's total nitrogen and phosphorus
uptake, dry matter accumulation, grain yield, and grain protein content in chickpea as well as
the bacterial count, soil nitrogen and phosphorus, and dry fodder yield of subsequent maize
(Zea mays L.). According to Baswana and Rana [48], the application of farm yard manure
(1t/ha) + poultry manure (1t/ha) with mulch treatment resulted in the maximum pod
production (93.96 g/ha) of peas, which was followed by farm yard manure (2tha—1) +
biofertilizers with mulch treatment. The harvest index and biological yield showed a similar
pattern.

Dayal and Agarwal [49] found that a greater rate of vermicompost (10 t/ha) boosted
sunflower (Helianthus annus L.) seed output; the optimal combination was 5
t/havermicompost. According to Somasundaram et al. [50], the study found that using biogas
slurry, maize, sunflower, and green gramme (Vigna radiata L.) had higher soluble protein
content and nitrogenase activity [70]. Under biogas slurry with panchagavya, maize,
sunflower, and green gramme showed increased nitrogen accumulation at all growth phases.
Under biogas slurry with panchagavya (a preparation of five cow products—dung, urine,
milk, ghee, and curds—a higher yield of maize and sunflower was seen). For small-scale
farmers in the Eastern Cape of South Africa, Silwana et al. [51] documented the value of
organic manure and its enduring usefulness in raising the productivity of the maize-bean
(Phaseolus vulgaris L.) intercrop.

According to Sangakkara et al. [52], the addition of organic matter improved the soil's ability
to retain water, which in turn promoted root growth and raised maize yields. Compared to
cowpea, maize was more affected, particularly when gliricidia leaves were used. Hairy vetch
significantly boosted the amount of organic nitrogen in the soil, according to Seo and Lee
[53]. With N rates exceeding 160 kg/ha, maize dry matter yields rose more in hairy vetch
than in ammonium nitrate [72, 71]. The fertilised maize-grass and maize-pigeon pea (Cajanus
cajan L. Millspaugh) rotations were found to sustain reasonably high maize yields, restore
significant amounts of residue to the soil, and reduce soil carbon loss, according to Adiku et
al. [54].

The treatment of earthworm compost at 27 and 29 t/ha, respectively, resulted in the highest
average head weight (700 g) and yield (38 t/ha) in cabbage cv. Matsukaze, according to
Oliveira et al. [55]. According to Datta et al. [56], yield was enhanced by inoculating seeds
with Rhizobium leguminosarumbv. phaseoli and adding FYM one week before to rajmash
(Phaseolus vulgaris L.) seeding. In a similar vein, compared to the control (no seed
inoculation and no FYM incorporation in soil), the inoculation of seed improved N fixation
and the inclusion of FYM left a net positive balance of 42 and 84 kg N, respectively. When
FYM was incorporated into the soil and seeds were inoculated, the rate of accessible nitrogen
accumulation in the rajmash increased compared to the control group, which did not receive
either of these treatments.



Marketable yields of vegetable crops, specifically tomato, bean, cabbage and zucchini
(Cucurbita pepo L.), did not exhibit statistically significant differences between the organic
and conventional farming systems in any of the four years under investigation. Compared to
conventional farming, the yields from organic farming were 10% and 3% higher, respectively
[57].

According to Sarangthem and Salam [58], the application of decomposed urban trash
containing 0.58-1.9 percent total nitrogen, 0.45-0.67 percent available phosphorus, and 1.4—
1.8 percent available potash enhanced the bean yield from 53 gm/pot to 228 gm/pot. The
response in terms of bean growth and yield (228 g/pot) was higher in the vermiculture-
enriched decomposed manure. When compared to inorganic fertiliser (18.44 tonnes), Renuka
and Sankar [59] found that the application of organic manures boosted tomato output by two
and a half times. Likewise, vermicompost was found to have a noteworthy impact on tomato
fruit count by Samawat et al. [37]. Fruit numbers were four times higher in the 100%
vermicompost treatment than in the control group. According to Arancon et al. [38],
marketable tomato yields in all vermicompost-treated plots were significantly higher than
those from the inorganic fertiliser plots when vermicompost was applied at 5 or 10 t/ha.
When compared to inorganic fertilisers, the total and marketable fruit production of pepper
rose when using vermicompost. According to Thanunathan et al. [60], the combination of
soil, mine debris, and coir pith vermicompost (1:1:1) greatly enhanced the height of the onion
plants, the number of leaves, and the length of the roots (Allium cepa L.). According to Lopes
et al. [61], the application of vermicompost at 10 t/ha greatly enhanced cowpea (Vigna
sinensis L.) nodulation and dry matter yield compared to its lower levels, which are 0 and 5
t/ha.

Cultural practises changing

Traditional farming is where many of the preventive measures used in contemporary organic
farming originated [73]. Among the first methods of pest management are cultural ones. A
tiny alteration in cultural practises will have an effect on the environment overall. Early-
planted sweet corn is less susceptible to corn earworm infestations. It is best to avoid planting
fish and cauliflower off-season, especially in endemic areas [61]. Brindal treated with
different organic manures resulted in a significantly reduced population of whiteflies [62].
[63] found that spraying DAP in addition to vermic compost made from various organic
sources decreased the infestation of stem flies in vegetable pea plants. [64] discovered that
neem cake sprayed at 1.7 t / ha had the lowest infestation of fruit borer and jalapefio shoots
(14.3%), although nitrogen fertiliser levels were greater.

Conservation techniques for natural enemy restoration

[65] revealed that a variety of organics and botanicals were equivalent to untreated care and
had been shown to be particularly useful for coccinellids and predatory mites. [66] looked
into how natural enemies in a chilli ecosystem were affected by native plant products and
cow poop. All of the native sprays described in the research have been observed to benefit
from Coccinellids and Chrysoperla spp. Apart from 3% of garlic chilli kerosene. [67] reports



that enhancements to organic soil, such vermicompost, neem cake, and botanical sprays like
NSKE and neemazal, have been discovered to be especially advantageous to the natural
enemy fauna in the chilli habitat.In comparison to treatments that were fertilised directly, the
pest population was lowest in the organically manured treatments, such as vermicompost,
neem cake, and farmyard manure. While the leaves of groundnut plants fertilised directly
showed higher levels of phenols and tannins and lower levels of nitrogen, the plants that
received organic manures showed the opposite. The presence of nitrogen was positively
connected with the pest incidence, while phenols and tannins were adversely correlated. The
production of phenols and tannins in groundnut plants was stimulated by organic manures; as
a result, the induced resistance plays a significant role in the management of groundnut insect
pests [68].

Both organic and non-organic pesticides

Natural weathering of aluminium minerals, like feldspar, produces kaolin, a clay mostly
composed of kaolinite. For usage as a plant protectant, kaolin is ground to a uniform particle
size and applied as a water suspension to particular plant areas. It has been demonstrated that
this substance works well against both diseases and insects.

By coating the leaves with a white covering that deters insects, kaolin prevents insects from
being drawn to the covered plant. It could be challenging to find the insect's host because of
the white covering. By establishing an unsuitable food source or egg-laying surface, this also
serves as a physical barrier to keep insects out of delicate areas and as a repellent [69].

Limitations of using an organic method to protect plants

e The high expense of organic pesticide inputs, the dearth of organic pesticide inputs,
the lack of a market for organic pesticides, and poorer yield all hinder plant protection
in organic farming.

e Compared to synthetic pesticides, natural pesticides usually have shorter residual
periods and are less effective since they decompose in the environment more quickly.

e The other main barriers include ignorance, limited job opportunities, and lack of
experience with organic pesticides.

Motives for further investigation

e Provide weather-based agricultural insect, pest, and disease forecasting modules.

e Diseases and pest insects are surveyed and managed.

e Determining the origins of resistance to important agricultural diseases and insect
pests

e Assessment of bioagents, microbes, and plants for their insecticidal potential against
agricultural pests.

e Creation of modules to manage disease in important crops.

e Establishing economic threshold values that are depending on the environment for the
main pests in agroclimatic settings.



e Plant insects, diseases, and insecticide, fungicide, and pesticide resistance are tracked
and controlled.

Conclusion

The Green Revolution is currently facing serious environmental problems, such as the
degradation of the environment and the depletion of all natural resources, such as soil, water,
air, forests, biodiversity, and so forth. The only workable and effective answer to these
serious issues is organic farming. Theoretically, a wide range of optimal crop security options
are available for any given crop, location, labour availability, and money availability. A few
examples include timing, integrated pest management, agricultural production that is organic,
natural, biodynamic, and biological, and security systems.

While alternative methods may use radically different conceptual frameworks, they can also
function as workable groupings of the most effective crop production management practises.

To promote and develop alternative crop protection measures that are economically, socially,
and environmentally feasible, it may be necessary to conduct alternative research and to
implement alternative pricing, land-use, and agricultural policies. Researchers will
concentrate on locating and acquiring access to a collection of crop production tools and
techniques that combine to form a preferred growth syndrome in order to boost crop safety in
organic farming.High-quality food can be produced through organic farming without
negatively impacting the environment or the health of the land. In order to meet the demands
of the global market for organic production, it is necessary to select appropriate crops and
products on a regional basis. Due to its obligations to ensure food and nutritional security, the
region as a whole cannot afford to switch to organic food at this time. This will lead to wealth
and peace in India as well as plenty of job opportunities.
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