
Focusing on food safety, CIMMYT 
researchers develop experimental maize 

and wheat varieties that better resist 
fungal diseases and pests in the 

field and in storage, as well as 
cropping and grain storage 

practices that help guard 
against fungal infections. 

CIMMYT is also helping 
partners to assess 
the risks of fungal 
infections in crops and 
grain, and strengthening 
partners’ capacity in all 

of these activities.

FOOD SAFETY
Ensuring safe, healthy, nutritious food
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Mycotoxins most seriously affect the 
poor in developing countries, who 
often lack the resources to treat crops 
or store harvested grain in ways 
that avoid fungal infections, and are 
generally not protected by grain quality 
monitoring or enforcement. A recent 
assessment concluded that 4.5 billion 

people in the developing world are chronically exposed to 
uncontrolled amounts of aflatoxin, a type of mycotoxin that 
occurs in maize, peanuts, sorghum, and some roots and 
tubers. A single incident of acute aflatoxicosis killed more 
than 125 Kenyans who ate infected maize in 2004. The costs 
to developing countries of mycotoxins in food grains are 
estimated in the hundreds of millions of dollars each year 
and include poor health and lost productivity in inhabitants, 
the failure of farm products to enter world markets, the 
destruction of infected grain, and the expense of preventing 
fungal infections in food. 

Fungi play an essential role in all ecosystems, decomposing organic 
matter. They are often used to prepare common foods and drinks, like 
bread or beer. But when some fungi grow in food grains like maize or 
wheat, they can produce harmful substances known as mycotoxins. 
Mycotoxins can cause cancer, liver disorders, or neural tube defect in 
fetuses, and generally weaken the human immune system. According 
to FAO, a quarter of the world’s food crop output is affected by such 
toxins each year. They can enter the human food chain when people 
eat infected grain or consume meat from livestock raised on infected 
feeds. Mycotoxins do not easily decompose, are not readily broken 
down in digestion, and even resist cooking or freezing. 
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Wheat research with a global reach
With special grants from the government of Japan and 
other investors, CIMMYT launched and leads a global 
research network to prevent infections in wheat by the 
fungus Fusarium spp., causing a disease known as scab 
that ruins crops and produces powerful 
toxins. The network has helped 
share knowledge across borders and 
developed improved wheats that resist 
scab. Partners are generating and 
disseminating new, rapid techniques 
to identify resistant plants in the field. 
They are also using DNA markers to 
develop wheats that resist infection or 
penetration by the fungus, impede its 
spread within plant tissues, and can 
degrade associated toxins. 

Closing microbe ports to tropical maize
With its large, relatively soft kernels, tropical maize is 
often colonized by Aspergillus species, the fungi that 
produce aflatoxins. Damage to grain and other plant 
tissues from field and storage pests opens easy avenues 
for fungal infections. To close off such unwanted entry, 
CIMMYT breeders have sought combined pest and disease 
resistance and good husk cover in improved maize. Early 
in breeding they also eliminate lines that are susceptible 
to Aspergillus, applying a simple, cost-effective, mass 
screening technique that partners in developing countries 
have also adopted. It employs black light to observe 
fluorescence from kojic acid, a fungal by-product, in 
infected grain. Lines that glow, go.



Better health and livelihoods for the poor 
Reducing the impairment of health and commerce 
from mycotoxins depends nearly as much upon policy 
as upon research. The levels of such toxins in food 
are regulated through international markets and are 
considered non-tariff trade barriers. In developing 
countries, foods that meet standards for safety are 
often exported, leaving poorer quality foods for the 
local populace. In this regard, through its research 
publications and other communications, CIMMYT is 
working to foster policies that protect the health and 
economic interests of the disadvantaged, as well as the 
effective implementation of policies already in place. 
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