


Director, Nutrition and Food 
Systems Division, the Food and 
Agriculture Organization of the 
United Nations (FAO)



Table of Contents 

Introduction 1 

A food-systems solution 

Biofortification 

Biofortified crop availability, and agronomic and nutritional properties 

Summary of evidence 

Farmer adoption and consumer acceptance ofbiofortified crops 

Nutrition and health benefits ofbiofortified foods 5 

Reach: Number of people growing and benefitting from biofortified crops 6 

Cost-effectiveness of biofortification 

FAO-HarvestPlus collaboration and case studies 10 

Frequently asked questions about biofortification 11 

List of references 14 



and



Biofortified crop varieties are those which have been nutritionally enhanced using conventional plant 
breeding or modern biotechnology, (including recombinant DNA techniques). However, by far the most 
widely adopted biofortified crop varieties have been those developed through conventional crop breeding.  

HarvestPlus promotes the use and delivery of conventionally bred and agronomically-enhanced crops. To 
date, all of the biofortified crops released through the efforts of HarvestPlus and its partners were devel-
oped using conventional plant breeding.















Cost of implementing biofortification







FAQ and HarvestPlus help diversify agriculture production in the DRC 

In the DRC, FAQ promotes biofortified crop varieties in its work to strengthen farmers' access 
to seed and planting materials. For example, a four-year, EUR 50 million project funded by 
Germany, implemented jointly by FAQ, WFP, and UNICEF, features biofortified varieties of high
iron beans and QFSP. In 2020, FAQ and HarvestPlus will work together under a five-year World 
Bank loan to the DRC Ministry of Health to implement a multi-sectoral nutrition program. 
HarvestPlus will supply high-iron bean seeds for inclusion in seed packets to be distributed by 
FAQ as part of a diversification of agricultural production. 

Frequently asked questions about biofortification 

Are biofortified crops genetically modified (GM)? 
Biofortified crops are food crops that have been nutritionally enhanced using conventional crop breeding 
or transgenic technology. However, the vast majority of biofortified crops currently available have been 
developed through conventional crop breeding. These crop varieties are released by national partners in 
compliance with existing laws and regulations.

Are biofortified crops safe to consume? 
Yes. The risk of excessive consumption of micronutrients from biofortified foods is minimal because 1) 
the maximum amounts possibly ingested from biofortified foods are well below any upper tolerable limit 
for vitamin A, iron, or zinc; and 2) the amount of micronutrients absorbed are tightly regulated by the 
body and influenced by the food matrix. Biofortified crops enriched with iron increase body iron levels 
slowly. They provide a safe, practical, and efficacious approach to reduce nutritional iron deficiency and 
improve iron intake. Additionally, all plant-based foods, like biofortified vitamin A orange maize or 
yellow cassava, provide precursors to vitamin A (e.g., beta carotene and beta-cryptoxanthin) that require 
conversion in the body to the active form of vitamin A (retinol). This process is down regulated when 
there is already enough vitamin A within the body, minimizing the risk of toxicity from retinol. 
Carotenoids are not known to be toxic at the maximum levels achieved by biofortification. While not 
without any risk to specific population groups (e.g., individuals with thalassemia or hemochromatosis, in 
the case of iron), the risk of biofortification is far outweighed by the potential benefit of reduced burden 
from micronutrient deficiencies. 

It is recommended that, when available, data on population dietary intake of vitamin A and iron, 
markers of status, and coverage of control programs are used to determine the severity of deficiency 
and identify the populations or geographic regions most likely to benefit from biofortification programs, 
as recommended for commercial fortification interventions. HarvestPlus uses multiple strategies to 
ensure risk is minimized, including conducting background nutrition surveys in areas of 
implementation to determine usual intakes, prioritizing crop delivery by country using the 
Biofortification Priority Index, and documenting the coverage of other micronutrient interventions. 

Do biofortified crops deplete the soil of nutrients? 

No. The additional quantity of minerals taken from the soil by biofortified crops is insignificant. 
Provitamin A carotenoid synthesis by plants does not require additional nutrients from the soil. 

m 


















