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ABSTRACT

With intensive cultivation, the soil nutrient content is
depleting, resulting in micronutrient deficiency in the crops.
Biofortification is extra profitable compared to supplementation or
fortification in lowering the burden of micronutrient deficiency. Biofortification is vital to
increase crop plants' iron, zinc, copper and manganese content. Biofortification can be done
through different pathways, viz., selective breeding, genetic alteration or the enriched fertilizer
application in various crops. Biofortification is recognized as a good approach to boost nutrient
content, thereby increasing food crops' quality and meeting the increasing population's demands
for quality food.

INTRODUCTION

In the present scenario, a quality diet is vital to maintain good health. A quality diet provides all the

essential nutrients to humans and animals. Any scheme or distribution of micronutrient and vitamin tablets
can not compete for the level of undernourishment without providing an adequate enriched diet. But
continued mining of nutrients from the soils due to intensive agriculture and lack of ability to extract the
nutrient from the deeper layers by the plants results in poor quality food crops (Kumar et al., 2015). Hence,
it is important to take an alternative approach to expand the superiority of the produce. Biofortification is
one such concept where we enhance a food crop's micronutrient content through various methods like
selective breeding, genetic manipulation or the application of enriched fertilizer (Bouis et al., 2011).
Biofortification improves the nutritive value of crops during the plant growth stage by incorporating dietary
micronutrient content (iron, zinc, copper and manganese) in the crop or by developing the ideal plant types

capable of extracting the micronutrient from the soils.

IMPORTANCE AND NEED

Biofortified crops may be able to provide different micronutrients and vitamins to populations who

do not have access to commercial markets. The most noticeable advantage of biofortification is its
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suitability for the poor, who primarily consume basic food. Thus, biofortification can decrease the majority
of micronutrient deficiencies and lower the number of people requiring mediation such as fortification and

supplementation to augment nutritive value in foods.

DIFFERENT TYPES OF APPROACHES FOR BIOFORTIFICATION

The major approaches for biofortification are:

1. AGRONOMIC APPROACH: This includes the application of fertilizers to the soils
deficient in the micronutrients so that the plants can access the nutrients for their growth and
development and yield nutrient ricg grain and fodder.

2. CONVENTIONAL PLANT BREEDING: This involves using traditional breeding approaches to
generate enough genetic variants for the desired feature in crops, such as high vitamin content. It
entails crossing types over several generations to produce a plant with high nutritional content and
other desirable characteristics.

3. GENETIC ENGINEERING OR MODIFICATION: This includes integrating DNA into an
organism's genome to introduce new or different attributes, such as disease resistance or

micronutrient.
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PATHWAY FOR BIOFORTIFICATION:

It is divided into 3 steps as follows:

1. DISCOVERY: The first stage involves identifying target populations for which a biofortified crop
needs to be produced. The selection should be made concerning the micronutrient deficiencies, the
targeted crop's production and consumption, and the amount and importance of self and locally
produced plants (Ortiz-Monasterio et al., 2007).

2. DEVELOPMENT: The development stage is primarily concerned with creating and testing
biofortified crops. Following the identification of potential lines by breeders and the mapping of
genotypic variations, an overview of crops immediately through the biofortification process needs
to be done. The performance of the newly produced biofortified cultivars is then evaluated in various
situations to assess genetic and environmental factors (Khoshgoftarmanesh et al., 2010).

3. DISSEMINATION: The new variety's performance in terms of micronutrient retentivity is
evaluated in the dissemination stage, followed by a review of micronutrient bioavailability in
humans. If the findings of these preliminary tests are favourable, the new variety's performance is
studied in a human efficacy trial, which is normally conducted as a follow-up to an absorption study.
Efficacy trials are designed to see if a treatment generates the desired results under ideal
circumstances. An effectiveness trial should be conducted to ensure that a crop is ready for
distribution as the conclusion may differ from the efficacy trial, and hidden obstacles, such as

improper implementation or low acceptance may be revealed (Gartlehner et al., 2006).

CONCLUSIONS

Biofortification is more profitable compared to supplementation or fortification in lowering the
burden of micronutrient deficiency. Biofortification is vital to increase crop plants' iron, zinc, copper and
manganese content. Biofortification can be done through different pathways, viz., selective breeding,
genetic alteration or the enriched fertilizer application in various crops. Biofortification is recognized as a
good approach to boost nutrient content, thereby increasing food crops' quality and meeting the increasing

population's demands for quality food.
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