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DESCRIPTION

Biofortification the process of increasing the
concentration of essential vitamins and minerals in food crops
during plant growth and breeding stages. This approach differs
from post-harvest fortification because it focuses on improving
the nutritional content of edible plants before they reach
consumers. With growing concerns about nutrient deficiencies
affecting large populations, biofortification interventions have
gained attention in agricultural and public health planning.
These interventions aim to enhance the natural composition of
staple crops such as rice, wheat, maize, beans, cassava, and sweet
potatoes so that regular consumption contributes more
effectively to dietary nutrient intake.

refers to

One of the most widely used methods involves conventional
plant breeding. In this approach, scientists identify crop varieties
that naturally contain higher levels of desired nutrients and
crossbreed them with high-yielding varieties. Over successive
generations, the resulting plants retain improved nutrient levels
while maintaining agricultural performance. For example, iron-
rich beans and zincenriched wheat varieties have been
developed using this technique in several regions. This method
is widely accepted because it does not require changes to genetic
material using laboratory-based modification and relies on
natural variation within plant species.

Another approach is agronomic biofortification, which focuses
on enriching soil or applying nutrient-enriched fertilizers to
increase mineral uptake by crops. For instance, adding zinc or
selenium to soil can improve the concentration of these
elements in edible plant parts. Foliar sprays, where nutrient
solutions are applied directly to plant leaves, are also used in
certain cases to enhance micronutrient content. This method
allows farmers to adjust nutrient levels during crop growth,
making it adaptable to varying soil conditions. However, its
effectiveness can depend on environmental factors such as
rainfall, soil composition, and crop type.

Genetic biofortification using modern molecular techniques has
also been explored in agricultural research. This method involves

identifying genes responsible for nutrient accumulation and
enhancing their expression through selective breeding or
molecular tools. Crops developed using this approach may
contain increased levels of vitamins such as provitamin A or
minerals like iron and zinc. For example, orange-fleshed sweet
potatoes have been developed with higher beta-carotene content,
which the body converts into vitamin A. These crops can
contribute to improving dietary intake in populations where
vitamin deficiencies are common.

sustainability is another consideration in

biofortification programs. By improving the nutrient content of

Environmental

staple crops, there may be reduced dependence on synthetic
supplements and industrial food processing. This can support
more resource-efficient food systems. However, maintaining soil
health remains essential, as nutrient-enriched crops still rely on
balanced agricultural ecosystems. Crop rotation, organic matter
management, and responsible fertilizer use contribute to

sustaining productive soils.

Challenges in implementing biofortification include limited
access to improved seeds in remote areas, variability in soil
nutrient availability, and the need for long-term monitoring of
nutritional outcomes. In some cases, initial adoption may be
slow due to lack of awareness or trust in new crop varieties.
Research institutions and agricultural agencies continue to
evaluate crop performance under different environmental
conditions to ensure consistent nutrient delivery.

CONCLUSION

Biofortification interventions represent an agricultural approach
that links crop science with nutritional improvement. By
enhancing the nutrient content of commonly consumed foods,
these strategies offer a longterm method for addressing dietary
deficiencies in populations with limited food diversity.
Continued research, farmer participation, and public awareness
are important factors in strengthening the impact of these
interventions and ensuring that nutrient-enriched crops become
more widely accessible in diverse food systems. Collaboration
between agricultural scientists, nutrition experts, and rural
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development organizations helps align production goals with — supporting research, funding field trials, and sharing knowledge
health objectives. International organizations also contribute by  across regions.
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