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Abstract

The extensive use of inorganic fertilizers in agricultural causes significant harm to human health and irreversible damage to the environment.
The green revolution and industrial revolution increased agricultural productivity per unit area, but they also increased the use of synthetic
fertilizers. Ammonium nitrate, potassium chloride, urea, NPK, and other inorganic fertilizers may accumulate in the environment and pose
health risks to people if they leak from plants and enter the food chain. Since increasing the consumption of fruits and vegetables is widely
believed to be an important factor in the general population's health, the World Health Organization and the Food and Agriculture
Organization have issued dietary recommendations that urge individuals to do just that. The diversity of soil microorganisms is a sensitive
measure of soil quality that reveals details about the soil biome, long-term viability, and crop yields. The diversity of soil microorganisms is
a sensitive measure of soil quality that reveals details about the soil biome, long-term viability, and crop yields. Chemical fertilizers are a
typical and extensively used way to provide plants with nutrients. While inorganic fertilizers have several positive uses, they also come with

a number of drawbacks.
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Introduction

Agricultural waste materials such as cow manure and
wasted mushroom compost or municipal solid waste
compost (MSWC) may serve as good sources of suitable
local organic fertilizers. There is a lot of organic matter in
them and a lot of nutrients to them like nitrogen and
phosphorus. Such studies indicate that MSWC can be an
ideal alternative to the use of chemical fertilizers. Yet the
yield of crops in fields where organic fertilizer is used is less
than that in fields where chemical fertilizer is used since
there appears to be inorganic fertilizer not to be sufficiently
available as plant nitrogen, perhaps because mineralization
is sluggish. To obtain the desired yield and quality, it is
important to utilize organic fertilizers in the recommended
proportions.

The dietary guidelines given by the World Health
Organization and the Food and Agriculture Organization
have encouraged people to consume more fruits and
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vegetables due to the general perception that it is a crucial
issue in the health of the general population. Increasingly,
the positive impacts of consuming fruits and vegetables on
people are being learned about. There are three arguments
that help to prove the nutritional value of the produce.
Firstly, they contribute a lot to the dietary intake. Secondly,
they decrease the risk of developing serious long-term
illnesses like cancer, cardiovascular disease,
neurodegenerative disease, and metabolic syndrome. Lastly,
they are low in calories, which is an increasingly important
factor in light of the epidemic of overweight and obesity
that is sweeping the modern world.

In addition, the UN predicts that by 2030, the world's
population, which is now estimated at about 6.3 billion,
would have grown to over 8 billion. Consequently,
agricultural production will confront a trifecta of challenges:
satisfying the increasing demands of the global population
while simultaneously protecting the environment and its

257


https://researchtrendsjournal.com/
https://researchtrendsjournal.com/
https://doi.org/10.5281/zenodo.19473099

International Journal of Trends in Emerging Research and Development

natural resources and maintaining the food's nutritious
quality. This triple problem may mostly be addressed by
varietal development and related cultivation practices, such
as fertilization, as agricultural land has become scarce in
many countries. In the developing world, achieving food
security through sustainable systems is a big task, yet it is
vital for poverty alleviation. To get around this problem,
farmers have resorted to overusing specific inputs like
chemical fertilizers and pesticides, which have already
begun to harm the ecosystem. In most countries of agrarian
background, manufacturing and service of chemical
fertilizers have been practiced as a prime agenda in securing
nations food and nutritional security. India, a populous
agrarian country, is the world’s second- largest producer
(48.7M tonnes of production) (Anonymous, 2022a world
population review) and Consumer of chemical fertilizers
with 29.84 million metric tonnes. As per recent reports, the
Indian fertilizer market reached a value of Rs. 887 billion
and is expected to grow at a compound annual growth rate
of 5.5%. Food production must increase significantly while
agricultures environmental impact must decrease greatly to
fulfill the worlds future food security and sustainability
needs.

The primary challenge is to enhance agricultural
productivity while preserving soil fertility to achieve higher
crop yields and meet the growing population’s food demand
in the coming decades in a cost effective and
environmentally sustainable manner. Integrated Nutrient
Management, which combines the use of inorganic and
organic fertilizers, is becoming a viable way to maintain soil
fertility. INM combines the long-term advantages of organic
additions for soil health with the rapid nutrient release of
inorganic fertilizers. Crop rotation, cover crops, and limited
tillage are examples of soil conservation techniques that
enhance soil fertility by lowering erosion, enhancing
nutrient retention, and preserving soil organic matter levels.
These actions are especially crucial in areas where
agricultural productivity is severely hampered by nutrient
depletion and soil degradation. Farmers can maximize
yields while maintaining the long-term sustainability of soil
ecosystems by implementing this technique. Managing soil
fertility is important for protecting the environment for next
generations as well as increasing productivity.

Literature Review

Rithika et al. (2024) ™ Optimal development and nutritional
quality of vegetable crops may be achieved via polyhouse
agriculture, which offers regulated environmental
conditions. This study examines the effects of controlled
climatic conditions and targeted fertilizer treatments on the
nutritional composition of several vegetable crops cultivated
in a polyhouse environment. To ensure crops are cultivated
in a safe environment, it is vital for sustainable agriculture
to reduce the utilization of artificial fertilizers. That is why
our research will combine the results of chemical and
biological fertilizers. We examine four distinct fertilizer
combinations: one that employs zero fertilizer, one that
utilizes one hundred grams of bio fertilizer (coco peat,
mushroom compost, cow dung, bone waste, and bone
marrow waste), one that utilizes seventy-five grams of bio
fertilizer and twenty-five percent chemical fertilizer (DAP
di-ammonium phosphate granules), and a third that employs
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fifty grams of bio and fifty grams of chemical. Preliminary
field preparation included precise spacing calculations,
which resulted in the development of 16 well-prepared seed
beds spread over 75 square meters. The typical dimensions
of a seed bed are 0.3 m in height, 2.4 m in base length, and
1.2 m in breadth with an upper face size of 2.29 m.

Vikash et al. (2024) ™ Soil biological traits and chickpea
yield were studied in relation to organic ameliorants and
solid biofertilizers. The experiment was place in the Rabi
season of 2020-2021, at ANDUA&T Ayodhya, India's
Instructional Farm. Eleven treatments were included in the
experiment: control (Ti), chemical fertilizers 100% RDF
(T>2), In the following sequences: (Ts), (T7), (Ts), (T + FYM
+ Jeevamrit Tg), (T3 + Ts), (T1o + FYM + Jeevamrit), (Ts +
FYM + Jeevamrit) (T11), and (Tz + T4 + Te) three times in
RBD. As a test crop, the chickpea variety KPG-59 was
selected. When combined with chemical fertilizer, the
findings demonstrated that solid biofertilizers and organic
ameliorants greatly enhanced a number of soil biological
characteristics. Results showed that treatments combining
FYM with Rhizobium + PSB significantly increased soil
health and chickpea yield. The results showed that EC, OC,
and OM were relevant soil qualities, while physical
properties were not.

Kai et al. (2020) B! Pollution, some of the biggest adverse
effects of using chemical fertilizers too often are the
emergence of insect resistance and a decline in food safety.
There has been a recent uptick in studies investigating the
potential of plant-beneficial microbes as a partial substitute
for chemical fertilizers, motivated by the need for
sustainable agricultural expansion. In order to assess the
efficacy of a plant-beneficial Trichoderma strain and its bio-
organic fertilizer product in reducing the usage of chemical
fertilizers and improving crop quality, a field trial and
continuous pot experiments were carried out using tomato.
Organic fertilizer (OF), Trichoderma spore suspension (SS),
or a combination of a reduced application of chemical
fertilizer (75% of the conventional application) and
Trichoderma-enriched bio-organic fertilizer (BF) were given
to two groups, while a control group used the full rate of
conventional chemical fertilizer. Tomatoes treated with BF
had an accumulation of total soluble sugar of up to 24%,
vitamin C of up to 57%, and nitrate of down to 62% when
compared to tomatoes treated with CF, according to the
data. When using lesser amounts of chemical fertilizer in
combination with bio-organic fertilizer, tomato yields were
equivalent to treatments using 100% chemical fertilizer,
according to results from both laboratory and field tests.
However, as compared to the control, yields would be
reduced by 6-38% and 9-35%, respectively, whether the
inoculant was applied alone (SS) or in conjunction with
organic fertilizer (OF).

Almdari et al. (2019) ™ Both chemical and organic
fertilizers were tested to see how they affected the quality
and quantity of peppermint essence in this study. The 2013
experiment was carried out utilizing a Randomized
Complete Design at the Agricultural Farm Center in Sari,
Iran. From N60 to K60; N60 to P80; N90 to P50; and N90
to K80, the four replicated treatments (control,
vermicompost, compounded sheep manure, and basic
chemical fertilizers) were given at various times and in
varied places. All the measured parameters were
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significantly affected by both organic and chemical
fertilizers at both harvest dates (p<0.05), according to the
data. The first harvest had greater wet and dry yield values,
essence content, and essence yield than the second crop. In
the first crop, the most optimal mixture of sheep manure and
chemical fertilizers at N90, P80, and K80 rates produced the
best dry and wet yield values, essence value, and overall
yield. Vermicompost outperformed other methods with a
dry output of 96 kg ha! and a wet yield of 207 kg ha. The
productivity was 0.46 lit ha?, and the concentration of
essence was 0.48 g/100 g. There was little to no difference
in the benefits provided by vermicompost and sheep dung.
The use of vermicompost and sheep manure as organic
fertilizer was proposed for peppermint cultivation. The first-
harvest essence content and yield were significantly higher
compared to the control group and other treatments.

Many countries in the tropics and subtropics of Asia rely on
brinjal as a staple crop, including China, the Philippines,
Bangladesh, Pakistan, and India. The US, France, Italy, and
Egypt are also big fans. Future mechanical intervention,
exercise, and preservation of organic matter and soil
biological diversity will be crucial in maintaining soil
fertility. The major objective of this study was to examine
the impact of six different fertilizers on brinjal, including
five organic and one synthetic. We used vermicompost,
chicken manure, mustard cake, neem cake, bonemeal, and
N:P:K as fertilizers. The most effective organic fertilizer, in
terms of total growth and development, was N:P:K @
1.5%(19:19:19). Vermicompost@5 ton/ha, on the other
hand, excelled when evaluated just in relation to organic
fertilizer. Nearby, mustard cake at 1.5 tons per hectare has
shown its inherited ability to provide nutrients. Poultry
dung, like other organic fertilizers, may quickly and
effectively provide a large quantity of nitrogen.
Temperatures between 21 and 14 degrees Celsius were
shown to be optimal for flower and fruit development,
whereas temperatures over 25 degrees Celsius caused
growth to slow down.

The Impact of Chemical and Organic Fertilizers on
Toma tomato Growth and Yield

In 2008, researchers Hala and Nadia analyzed vegetative
development at the National Research Centre's Research and
production station in F.I-Nobaria. tomato production and
quality in relation to various organic fertilizers and the
addition of sulfur. The multiplicative effect of the
application of chicken and farmyard manures was observed
on the weight of tomato shoots and roots (fresh and dried) as
compared to the control group (mineral NPK) yield quantity
and quality, and mineral composition of tomatoes.
Researchers Ayeni et al. (2009) ! applied a randomized
complete block design to test the effects of varying levels of
poultry manure (0, 10, 20, 30, 40 t/ha), and 300 kg/ha of
NPK 15:15:15 fertilizer on nutrient uptake and yield of
tomatoes in two sites in Owo, southwest Nigeria, in its early
and late crop seasons in 2007. It was found that there was a
significant growth (p<0.05) in the plant leaf area, number of
leaves, branches, fruits, and fruit production with poultry
manure 20, 30, 40 t/ha and the NPK 15:15:15 fertilizer.
Adekiya and Agbede (2009) 1 investigated the impact of
four field experiments conducted in 2006 and 2007 in Owo,
located in the forest-savarma transition zone in southwest
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Nigeria, on tomato growth and yield. The treatments
included poultry manure (PM), NPK 15-15-15 fertilizer, and
NPK 15-15-15 fertilizer mixed with PM. All degrees of
poultry manure. Whether applied alone or in conjunction
with chicken manure, NPK 15-15-15 increased plant height,
leaf area, fruit quantity, and weight. When applied at a
concentration of 30 t/ha, chicken manure produced the most
fruit. The NPK 15-15-15 fertiliser mixed with chicken dung
produced the best results of the seven treatments.

Research on the impact of several biofertilizers on tomato
var. CO3; growth, yield characteristics, yield, and quality
was carried out by Premsekhar and Rajashree (2009) [ in
the field. Applying Azospirillum + 75% N + 100% PK
resulted in noticeably taller plants, better vyield
characteristics, and greater yield, next, Azospirillum, and
finally, 100% NPK. Azospirillum ochraceum was shown to
have total soluble solids of 4.450 Brix + 75% N + 100% PK
was used.

Yoldas et al. (2009) [® set out to determine how different
concentrations of organic and inorganic fertilizers affected
the final product's quality and yield in processed tomatoes.
Organic and inorganic fertilizers significantly outperformed
the control group in terms of overall yield, fruit length and
diameter, and average tomato weight. For optimal results,
use six metric tons of organic manure per acre in
conjunction with half the recommended dosage of inorganic
fertilizer fruit diameter and length, and average tomato
weight value.

The Effects of Organic and Inorganic Fertilizers on
Sugar Candy Masses

Crop production and animal husbandry are the two main
activities that make up agriculture (Khan et al., 2021) . In
addition to playing the most significant part in people's
lives, agriculture is the most important sector since it
supplies humans with energy, starch, and dietary
components Adnan (2020) 9, Kalsoom et al. (2020) 14, all
state that it provides humans with fiber, fuel, and food. The
production of malnutrition-prevalent foods is strained to
keep up with the needs of a growing population in many
developing countries (Adnan et al., 2020; & Saeed et al.,
2020) [ A more populous planet means more people
needing to eat (Kalsoom et al., 2020) 4. Reducing or
eliminating food inequities might help with food waste and
insecurity (Sen, 1981) 4, By 2050, the world's food
demand could have doubled. Given the scope of the species
extinction crisis, the question naturally arises: how did we
come across this? One of the greatest threats to the world's
biodiversity is the clearing of land for farming (Sala et al.,
2000) (231,

With the majority of the world's population living in urban
areas and rapid economic development taking place in
industrialized countries, there is a great deal of pressure to
adapt natural habitats and boost agriculture (Tilman et al.,
2001) 4. The availability of sufficient, high-quality food
for all people depends on agricultural emissions, which will
increase by over 60% over the next four decades. There is
an immediate and critical need to improve agricultural
output and soil fertility in light of the world's rapidly
expanding population and accompanying food scarcity.
Adding fertilizers and beneficial bacteria to soil is only one
of several ways to boost fertility and production. Soil
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bacteria are the most important component of the soil
ecosystem and are involved in a great many biochemical
processes (Rehman et al., 2021; & Toor & Adnan, 2020)
01, Soil contains both organic and inorganic chemical
compounds, in addition to various microorganisms such as
fungus, bacteria, and viruses (llahi et al., 2020) [*51,

A delicate indicator of soil quality, the population of soil
microbes provides information about the soil biome,
sustainability, and agricultural productivity. Thusile organic
carbon, total nitrogen content, microbial biomass, functional
diversity of soil microorganisms, and productivity are all
enhanced by organic manure and other continuous
fertilization methods (Chinnadurai et al., 2014) 8, [lahi et
al. (2020) [ found that fertilizer had a similar effect on soil
fertility, leading to increased output. One of the greatest
difficulties of the twenty-first century is managing
agricultural nutrients in a way that ensures a sustainable
food supply while also protecting the environment (Zhang et
al., 2012) 1 According to Ju and Christie (2011) [*8 the
best fertilization methods are based on key variables such
crop nutrient absorption and crop yields. Therefore, it is
crucial to apply fertilizers efficiently in order to decrease
loss and maximize nutrient usage.

The industrial revolution was the driving force behind the
dramatic rise in agricultural yields. Following this, As a
result of the green revolution, synthetic fertilizers were more
widely used in farming, which contributed to the fulfillment
of the increasing demand for food. One of the biggest
problems with growing agricultural production is the
decrease in soil fertility (Ayoub, 1999) [*°. In order to
ensure that everyone has access to nutritious meals,
agriculture relies heavily on inorganic fertilizer, which
causes many health issues and irreparable environmental
pollutions. Many industrialized nations have changed their
agricultural policies and banned various dangerous
pesticides that caused health problems for both humans and
animals. In response, a new farming practice known as
organic or sustainable agriculture has emerged, in an effort
to mitigate or eradicate the detrimental effects of synthetic
fertilizers on both.

Compared to chemical fertilizers, organic fertilizers are
more accessible and often less expensive. Solomon et al.
(2012) [ states that organic matter is the source of soil
fertility. For crops to thrive and stay healthy, bio-fertilizers
are a must inexpensive, and are very eco-friendly. In
contrast, inorganic fertilizers are expensive and, if not
handled properly, may cause a plethora of negative
environmental impacts (Gupta, 2008) 3. Reduced
agricultural yields due to soil degradation and nitrogen
imbalance are caused by all of these factors. Soil, crop
yields, human health, and environmental impacts of
inorganic and organic fertilizers are covered extensively in
this article.

The Effects of Fertilizers on People and The Planet

Chemical fertilizers have been a godsend for farmers
everywhere by increasing crop Yyields. Pesticides and
fertilizers containing about 300 million tons of different
chemical poisons are mass-produced nowadays under a
variety of brand names (Tomkins & Bird, 2002) [2,
According to Abhilash and Singh (2008) %, India has a
major issue with pesticide residues, even though the
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country's average pesticide use is far lower than that of
many other wealthy countries. Pesticide overuse and
improper management have been major health concerns for
people in several developing nations over the last 30 years
(Dasgupta et al. 2007) 24, Fertilizer use in farming has been
profoundly affected by globalization and the new market
economy.

The use of fertilizers enhances soil productivity, leading to
agricultural output of superior quality. In recent years,
fertilizer consumption has skyrocketed, posing a serious
threat to the environment. India and other developing
nations saw a dramatic boost in their food production after
the Green Revolution. which in turn reduced persistent food
shortages. This was achieved by switching to higher-
yielding seed varieties, modifying farming machinery, and
using substantially more fertilizer. Fertilizers may be
composed of both synthetic and natural ingredients.
Fertilizers that are organic in nature are preferred over those
that are synthetic or chemical. Organic fertilizers include
things like manure and other naturally occurring elements,
while inorganic fertilizers include things like manufactured
components.

In general, they include more nutrients. Fertilizers may
either boost the soil's natural fertility or replenish the
chemical ingredients that were washed away by earlier
crops. Chemically combining and using different
compounds as a binding agent allows for the creation of
mixed fertilizers. Another option is to mechanically mix
plain fertilizers. The fertilizer industry consists of
manufacturing facilities for a variety of goods. In order to
feed a burgeoning global population, farmers are
increasingly turning to chemical fertilizers and pesticides to
maximize agricultural output. Overconsumption of these
fertilizers, however, is harmful to human and environmental
health. Too much fertilizer, too much salt, too much heavy
metal, and too much nitrate all contribute to soil infertility.
Plants take up chemical fertilizers via the soil and its
connections with other creatures in the food web.
Groundwater and maybe surface water from rivers and lakes
might be contaminated by the overuse of chemical fertilizers
on the land.

In order to produce an abundance of food, commercial
farmers use synthetic pesticides and fertilizers extensively.
To promote plant growth and increased yield, both organic
and inorganic fertilizers include chemical components.
Inorganic fertilizers are mostly composed of potassium,
ammonium, phosphate, and nitrate salts. Naturally occurring
radionuclides (238U and 232Th) and heavy metals (Hg, Cd,
As, Pb, Cu, Ni, and Cu) are potential pollutants in fertilizer.
Both people and the environment suffer greatly as a result of
farmers using these chemical components as pesticides and
fertilizers. To lessen or eliminate the negative effects of
these synthetic chemicals on human health and the
environment, new agricultural technological practices are
necessary. These practices include shifting away from
chemical intensive agriculture and towards organic inputs
such as manure, biofertilizers, biopesticides, slow-release
fertilizer, nano fertilizers, etc.

Chemical Fertilizers and Their
Environment

Pollutants include any material that has the potential to

Impact on The
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cause damage to humans or other forms of life. Chemicals,
either naturally occurring or produced artificially, known as
fertilizers, are used to enrich soil with nutrients necessary
for plant development. The agricultural industry routinely
employs chemical pesticides and fertilizers, the majority of
which are heavy metals such as mercury, cadmium,
arsenate, lead, copper, nickel, and copper from the soil. The
incorrect use of these pesticides and fertilizers causes a wide
range of environmental problems, including contamination
of soil, water, and air. Because of these chemicals, water
contamination is becoming worse which are harmful to
ecosystems even at low concentrations. The most common
causes of water poisoning are chemicals, particularly
nitrates, which are present in chemical fertilizers. Soil
nitrate levels have been rising due to the growing use of
irrigation in India's semi-arid and dry areas. Nitrate, the
active ingredient in fertilizer, is one of the most indicative
markers of water pollution. Nitrate makes up the bulk of the
nitrogen in groundwater. Nitrate, an element found in water
and absorbed by the stomach, affects the excretory system.
Chemical fertilizers are a known water polluter since they
include nitrates and other contaminants including
phosphates, arsenic, and chloride. The growth of aquatic
plants and algae raises the concentration of nitrogen and
phosphorus compounds in the water, which in turn causes
water pollution and a decline in water quality. The acid rain
that Sulphur dioxide and nitrogen oxide pollutants produce
is a result of their interactions with the water in the
atmosphere. Chemical fertilizers pose a significant hazard to
ecosystems and non-target organisms because to the
pollution they create.

Growth and Productivity Assessment Using Organic
Fertilizers

To provide plants with nutrients, chemical fertilizers are a
common and widely used method. Inorganic fertilizers have
many benefits, but they also have many negative aspects.
The use of chemical fertilizers is one such example; they
cause a 50% nitrogen loss and 90% of phosphorus to water
and the atmosphere. This leads to problems like water
eutrophication and greenhouse gas emissions. Consequently,
an increasing number of farmers are turning to organic
fertilizers to provide their crops with the nutrients they need.
Fertilizers made on organic materials improve both yield
and quality, but they release nutrients at a slower pace than
chemical fertilizers.

When applied to soil, organic fertilizers boost seedling
development by enhancing microbial activity, nutrient
absorption, nutrient availability, physiological functioning,
and antioxidant activities, all of which are crucial during the
leaf-forming seedling stage. Further research by Adekoya et
al. indicated that okra plants benefited greatly from the
addition of rabbit, cow, and pig manure. Research
conducted by Khaitov, et al. 2009 I found that animal
manures (265.4 kg ha™?) had a good effect on the growth
parameters and nutrient absorption of pepper plants. The use
of organic fertilizers has a notable impact on the content of
chlorophyll, carbohydrates, and NPK in dill cultivars,
according to research by Elsayed et al. 2014 [%6],

The scientists discovered that plants grown with just organic
fertilizers had the highest concentrations of NPs, antioxidant
activity, carbohydrates, and leaves. These plants also grew
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to be taller. Soil modified using sludge-based digestate
increased maize yields that were similar to those of plants
cultivated in urea, according. The plant growth, tillers,
chlorophyll content, and grain output were all much
improved by applying a mixture of 75% NPK and farmyard
manure (FYM), while the growth and yield qualities were
greatly improved by the residual effects of organic
fertilizers. found that organic fertilizers greatly improved
rice panicles, green leaf area, seed set, and final grain yield.

Conclusion

Organic manure was essential for increasing harvest yields
and bettering soil and plant samples in every way (physical,
chemical, and biological). Soil tests revealed that the
addition of organic manure improved a number of physical
and chemical properties, including pH, organic matter, and
water holding capacity. Many individuals nowadays use
synthetic fertilizers to cultivate an abundance of plants.
However, they reduce the plant's nutritional value.
Ammonium nitrate, potassium chloride, urea, NPK, and
other inorganic fertilizers may accumulate in the
environment and pose health risks to people if they leak
from plants and enter the food chain. Since increasing the
consumption of fruits and vegetables is widely believed to
be an important factor in the general population's health, the
World Health Organization and the Food and Agriculture
Organization have issued dietary recommendations that urge
individuals to do just that. Organic fertilizers, when added to
soil, improve seedling growth in a number of ways,
including by increasing antioxidant activities, microbial
activity, nutrient  absorption, nutrient  availability,
physiological functioning, and the formation of seedling
leaves.
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