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Abstract

It is necessary to take the healthy and nutritious food for the betterment of human health. In
the present era Bio-fortification could be the most sustainable solution to the threat of hunger.
Organic nutrient resources are materials that are produced organically and give humans,
animals, and plants the nutrients they need. These resources are essential for encouraging
sustainable agriculture, preserving healthy ecosystems, and enhancing human health. In
addition to organic food sources like fruits, vegetables, and grains, organic nutrient resources
also include organic fertilizers. We will look at the advantages of organic nutrient resources
and how they might help with bio-fortification in this essay. Organic fertilizers are a type of
organic nutrient resource that provides plants with the necessary nutrients. They are made
from natural materials such as bone meal, compost, animal dung, and animal manure. They
are intended to increase soil fertility and encourage the growth of plants. As an important
substitute for synthetic fertilizers, which can harm the environment by contaminating
waterways and increasing greenhouse gas emissions, organic fertilizers are recommended. By
strengthening soil structure, increasing organic matter, and encouraging the development of
helpful microorganisms, organic fertilizers raise the quality of the soil. Consequently, this
raises the nutrient content of crops, which may result in improved yields and superior
produce. Not only can organic food sources provide vital nutrients, but so can organic
fertilizers. Vitamins, minerals, and other essential nutrients that are vital to human health can
be found in abundance in fruits, vegetables, and grains. Organic farming methods encourage
the use of organic pesticides and fertilizers, which can result in the produce of a higher
caliber and free of any dangerous chemicals. Additionally, organic food doesn't contain any
genetically modified organisms (GMOSs), which some people believe may have negative
health effects.
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Introduction

production. They are developed from natural materials for example animal manure,

compost, and plant residues. These resources offer a variety of vital nutrients, such as
micronutrients, phosphorus, potassium, and nitrogen, which are necessary for plant growth
and development. Resources for organic nutrients offer several benefits over synthetic

O rganic nutrient resources are an important aspect of agriculture and sustainable food
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fertilizers. Firstly, they improve soil health by increasing the organic matter content of soil,
which enhances soil structure, water-holding capacity, and nutrientavailability (Westerman &
Bicudo, 2005).

Secondly, they reduce the need for synthetic fertilizers and thus decrease the detrimental
effects connected to their production and use, such as greenhouse gas emissions and
pollution. Thirdly, in general, they cost less than synthetic fertilizers, particularly for small-
scale farmers.

However, organic nutrient resources also have some limitations. For example, their
nutrient content can be variable and may not always meet crop requirements. They can also
be more difficult to transport and apply than synthetic fertilizers, particularly in large-scale
farming operations. Furthermore, the use of organic nutrient resources can lead to
environmental problems if not managed properly, such as nutrient leaching and
contamination of water bodies. (Paungfoo et. al., 2012)

Biofortification is a process of enhancing the nutrient content of crops through
breeding or genetic modification. This technique can be used to raise the concentrations of
important vitamins and minerals in staple crops, such as rice and wheat, to enhance the
nutritional quality of the food supply. Biofortification is a promising approach to address
malnutrition in developing countries where the majority of the population's food comes from
staple crops. Also, it can be utilized in developed countries to address nutrient deficiencies in
specific populations, such as pregnant women and children. Biofortification can be achieved
through traditional breeding methods or genetic modification. Traditional breeding methods
involve selecting plants with desired characteristics, for example, high nutrient content, and
crossbreeding them to create new varieties with even higher levels of nutrients. Genetic
modification involves directly manipulating the DNA of a plant to create a desired trait, such
as increased vitamin content. Both approaches have benefits and drawbacks, and the best
approach will rely on the project's objectives as well as the particular requirements of the
crop(Singh et. al.,2023).

Crops that have been biofortified have the potential to improve the health of millions
of people worldwide. For example, vitamin A deficiency is a common problem in many
developing countries, particularly in sub-Saharan Africa and Southeast Asia. Blindness and
an elevated risk of infection can result from this deficiency.

Types of Organic Nutrient Resources

Organic nutrients are exactly that-nutrients developed from living organisms or their
waste products. They are essential for the rapid growth and improvement of plants and
animals. Some types of organic nutrient resources include:

|‘ Types of Organic Nutrient Resources
1
Animal Plant Green Fish Bone
compost . . Seaweed
waste residues manure emulsion meal

Various types of Organic Nutrient Resources
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1. Compost: Compost is a mixture of decaying organic matter that is used as a fertilizer. It
is made from a selection of organic materials, like food scraps, yard waste, and manure
(Harkal & Manwar, 2022).

2. Animal Waste: Animal waste, such as chicken manure, cow manure, and horse manure,
is an abundant source of organic nutrients. It is frequently utilized as a fertilizer in
agricultural settings.

3. Plant Residues: Additional sources of organic nutrients include plant leftovers like
leaves, stems, and roots. They can either be integrated to improve soil structure and
absorb nutrients fertility, or they can be left on the soil's surface to break down and
enrich the soil (Cui & Cui, 2023).

4. Green Manure: This particular kind of cover crop is planted with the intention of
enhancing soil fertility. Usually, when it's still green, it gets plowed under, enriching the
nutrient-rich, organic-rich soil. The process of growing particular plants—usually
legumes or particular grasses—and then adding them to the soil while they are still green
and actively growing is known as "green manure."

5. Fish Emulsion: Fish waste is used to make fish emulsion, a liquid fertilizer. It is
frequently utilized in organic gardening and is an excellent resource for potassium,
phosphorus, and nitrogen. (Sukoret al., 2023).

6. Seaweed: Micronutrients and trace elements can be found in seaweed. It can be used as
fertilizer and as a soil conditioner. It is true that seaweed has long been considered a
valuable resource and is an excellent source of organic nutrients. Packed with vitamins,
minerals, and bioactive compounds, it offers many benefits to agriculture, human health,
and the environment. (Wickham & Davis, 2023).

7. Bone Meal: Crushed animal bones are used to make bone meal, which is high in calcium
and phosphorus. It is frequently applied as fertilizer to vegetables and flowering plants.

These represent only a handful of the various sources of organic nutrients. Additional organic
materials of various kinds can also be employed to increase soil fertility and supply vital
nutrients to both plants and animals.

Contamination of Organic Nutrient Resources
Organic nutrient resources, such as compost, manure, and sewage sludge, can contain
a type of contaminants. These contaminants can include:

1. Heavy Metals: It is possible regarding heavy metals such as lead, cadmium, mercury,
and arsenic to be present in organic nutrient resources. A source of these metals is
variety of places, including pesticide residues, automobile exhaust, and industrial
waste.

2. Pathogens: Organic nutrient resources can contain pathogens such as bacteria,
viruses, and parasites. These may have been produced by animal or human waste. and,
if improperly handled, can endanger both human and animal health. (Pandeyet.al.,
2014).

3. Pesticides: Organic nutrient resources can contain pesticide residues from agricultural
use. Human health and the environment may be harmed by these residues.

4. Pharmaceuticals and Personal Care Products (PPCPs): Organic nutrient resources
can contain PPCPs such as antibiotics, hormones, and fragrances. These substances
may find their way into the environment through the disposal of leftover prescription
drugs or the use of human waste as fertilizer.
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5. Organic Chemicals: Organic nutrient resources can contain organic chemicals such
as polycyclic aromatic hydrocarbons (PAHSs) and polychlorinated biphenyls (PCBs).
These materials could come from polluted soil or industrial waste, among other
places.

To minimize the risk of contamination, it is necessary to properly manage and treat
organic nutrient resources before using them as fertilizer. This can include composting,
pasteurization, and other forms of treatment to reduce pathogens and harmful compounds.
Additionally, it's critical to source organic nutrients correctly and to ensure that they come

from reliable, secure sources. (Bloem et.al., 2017)

Table: Different Contamination with their Source, Impact and Concerns

Name of
Contamination

Source

Impacts

Concerns

Organic Matter

Effluents from various
enterprises and
constructed areas.

Reduces O level of
rapid decomposition,
impacting aquatic life.

The rate ofbiological
oxygen breakdown,
which influences
aquatic life demand
(BOD), dissolved
oxygen (DO).

Disease spread through

Treatment with

Pathogens Sewage and Livestock. | polluted drinking water | antibiotics and anti-
(Microbes) . .
and supplies. parasitic drugs.
Eutrophication is the
Agricultural activity growth of algae, which .
Nutrients runoff and industrial eventually decomposes, Total Nitrogen (N)
. and Phosphorus (P).
waste. depleting water of
oxygen.
Drained from alkaline Th_e presence of salt in Treatment with EC,
o . soils can lead to the ;
Salinization soils, on salt water pH, and sodium

irrigation

death of crops or
decrease yields.

toxicity.

Toxic organic
compounds

Industrial, Agricultural
mining, and Residential
activities.

Organic pollutant
residues at trace level
in soil, water, air, and
even food can be
hazardous to human
and environmental
health.

Pesticides (lindane,
DDT, PCP, Aldrin,
Endrin, Isodrin, and
Dieldrin, etc.

Bio-Fortification

Biofortification is the process of enhancing the nutritional quality of crops by
increasing the concentration of essential vitamins, minerals, and other nutrients through
traditional breeding techniques or genetic engineering. The goal of biofortification is to
improve the nutritional status of populations, particularly in developing countries where
deficiencies in vitamins and minerals are prevalent.

[ 1535 }



https://www.pgrindias.in/

[he The Planta RBS, Vol.-5, Issue-1, April 2024: 1532 — 1539

PLANTA TYAGI ETAL. (Series Chapter No. - 166)

Research Book Serles  https://www.pgrindias.in

breeding

engineering

I Convensional

Genetic |

Three Primary Methods Exist for Biofortification:

1. Conventional Breeding: This approach involves selecting and crossbreeding crops
with naturally high levels of specific nutrients. Plant breeders use traditional breeding
methods to create variants that have improved nutritional profiles. For example,
selecting and breeding varieties of wheat with higher levels of zinc or iron (Yadav
et.al., 2023).

2. Agronomic Biofortification: This approach focuses on improving the nutrient
content of crops through changes in agricultural practices, such as soil nutrient
management, irrigation techniques, and fertilizer application. By optimizing the
growing conditions and providing necessary nutrients to the plants, the nutrient
content in the harvested crops can be increased.

3. Genetic Engineering: Certain genes that are involved in the synthesis or
accumulation of nutrients in crops can be directly introduced into crops or their
expression can be improved through genetic engineering techniques. Scientists can
import genes from different living things into the target crops to increase their
nutritional content. For example, genetically engineered Different types of rice have
been developed to produce higher levels of vitamin A, addressing vitamin A
deficiency in regions where rice is a staple food.(Kumar et. al., 2023).

Biofortification has been primarily focused on addressing micronutrient deficiencies,
such as vitamin A, iron, zinc, and folate. A compromised immune system, stunted growth, and
a higher chance of getting sick are just a few of the health problems these deficiencies can
cause. By improving the nutrient content of staple crops, biofortification aims to provide a
sustainable and cost-effective solution to combat malnutrition and improve public health.

Bio-Fortification Examples

Examples of food crops that have undergone biofortification include the following:

High

Biofortifide Protein

Bio-

Fortification
Examples
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Examples of Food Crops that have Undergone Bio-Fortification

1.

Golden Rice: A rice variety known as "Golden Rice" has undergone genetic
modification to increase its production of beta-carotene, which is a precursor to vitamin
A. In many developing nations, vitamin A deficiency is a dangerous condition that can
lead to immune system dysfunction and visual problems. Vitamin A, which is found in
golden rice, helps with this issue.

Iron Beans: Iron beans are bred to have higher levels of iron compared to traditional
bean varieties. Iron deficiency is a widespread nutritional problem, particularly among
women and children in developing countries. Consuming iron beans can help increase
iron intake and combat this deficiency. (Naveedet.al., 2020)

Zinc Rice: Zinc deficiency is a serious global health issue, particularly in regions where
rice is a staple food. Zinc-deficient rice varieties have been developed to increase the
zinc content of the grain and enhance its nutritional value (Shahane & Shivay, 2022)
High-Protein Maize: Maize (corn) is a widely consumed staple crop over A significant
chunk of the world. There are now varieties of high-protein maize that have more levels
of essential amino acids, such as lysine and tryptophan. These varieties help improve the
protein quality of maize, which is often deficient in these essential amino acids. (Shahzad
& Jamil, 2021)

Vitamin-Enriched Bananas: Bananas are a popular fruit in many tropical regions.
Scientists have developed biofortified bananas that are enriched with additional vitamins,
such as vitamin A and vitamin E. These fortified bananas can contribute to improved
nutrition, particularly in areas where access to diverse food sources is limited.
Biofortified Cassava: Although cassava is a staple crop in many African countries, it is
deficient in some vital nutrients. Different types of cassava have been biofortified to raise
the concentrations of micronutrients like zinc, iron, and vitamin A. This aids in
addressing the dietary deficiencies linked to diets based on cassava. (Dwivediet.al.
2023).

These illustrations show how biofortification can improve crops' nutritional value and

aid in the fight against certain nutrient deficiencies in populations. It is important to
remember that in order to assure safety and effectiveness, the development and adoption of
biofortified crops require substantial research, testing, and regulatory considerations.
Applying Fe and Zn has the effect of improving organic quality. Zn and Fe application is the
first step in the biofortification of nutrients resources. (Yadav, 2011).

Recent Achievement:

> Improved soil fertility, better water quality, prevention of soil erosion, generation of
employment, etc.

» The development of biofortified crops with increased levels of essential nutrients such
as vitamin A, iron, zinc, and folate.

> Innovative techniques for soil fertility management such as precision nutrient
management, cover cropping, and the use of biofertilizers like compost tea and
vermicompost.

» Recent efforts have focused on selecting cover crop species with high nutrient content
to enhance soil fertility and provide additional benefits to cash crops.

et
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> Recent research has highlighted the importance of nutrient cycling and soil organic
matter management in enhancing nutrient availability and plant health within
agroecosystems.

» The effectiveness of microbial inoculants such as mycorrhizal fungi and nitrogen-
fixing bacteria in improving nutrient acquisition, particularly in organic farming
systems.

Future Aspects:

» Improve the health malnourished people across the world.

> Biofortification will likely focus on developing crop varieties with enhanced
nutritional profiles to address specific dietary deficiencies worldwide.

> Focus on developing microbial inoculants tailored to specific crop and soil types,
optimizing their application methods, and elucidating their mechanisms of action to
maximize their effectiveness in promoting nutrient availability, plant health, and
resilience to biotic and abiotic stresses.

» Circular Economy Approaches to Nutrient Management.

> Policy Support and Investment in Sustainable Agriculture.

Conclusion

In conclusion, organic nutrient resources and bio-fortification are two complimentary
methods that contribute to sustainable agriculture and improved nutrition. Organic nutrient
resources enhance soil fertility and promote sustainable farming practices, while bio-
fortification focuses on developing crops with enhanced nutrient profiles. By combining these
approaches, we can work towards a more sustainable and nutritious food system, addressing
both environmental and nutritional challenges.
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