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Mutant barley varieties filling the food bowl in 
the Peruvian Andes

Planted in areas above 3,000 m of altitude, where 
adverse climatic conditions do not allow other crops 
to be grown, barley is the main food security com-
ponent for the 3 million native Peruvians living off 
subsistence agriculture in the Peruvian Andes. In an 
effort initiated in the 1970s, the National Agrarian 
University of La Molina, together with the Joint 
Division and the Backus Foundation, developed 
nine improved varieties of barley through muta-
tion induction and crosses that now cover 90% of 
the barley producing area in Peru. The last released 
mutant variety of barley has the potential to produce 

5,500Kg/ha representing a six-fold increase in pro-
ductivity of the original barley grown in 1978. Led by 
Prof. Luz Gomes Pando, the socio-economic impact 
of the improved barley varieties was awarded the 
2006 Prize of Good Governmental Practices.

Intervention
Intervention refers to products and processes 
adopted to optimize efficiency, reduce vulnerability 
and improve the quality and safety of food.

Pre- and post- harvest problems account for 30-50 
per cent of crops lost due to insects and adverse 
storage conditions. The Joint FAO/IAEA Division has 
been working to remove key constraints to agricul-
tural production, not only to increase production, 
but also to improve food quality in relation to insect 
pests of plants and animals, animal diseases and 
food control measures.

Diagnosis: identify and characterize constraints 
and risks
The IAEA has been actively involved in the validation 
of kits to measure antibodies against non-structural 
proteins of foot and mouth disease virus (FMDV). 
The tests can distinguish between infected and vac-
cinated livestock and are of utmost importance in 
assessing countries as free from foot and mouth dis-
ease (FMD). The use of such assays in well planned 
serological surveys is vital to declaring countries 
or zones as free from FMD and therefore has huge 
trade implications.

Sterile insect technique to generate export 
markets
Fruit flies cause major losses, and their presence in 
a country can pose a significant barrier to trade in 
fresh fruits and vegetables. The sterile insect tech-
nique (SIT) has been used in many parts of the world 
against insect pests, such as the Mediterranean fruit 
fly in Chile, Mexico and California, and the New World 
screwworm in Libya, Central and North America.

The technique is a form of biological pest control, 
an alternative to pesticides which can have serious 
impacts on human health and the environment. It 
involves the mass breeding of huge quantities of 
target insects and the sterilization of the males by 
exposing them to low doses of radiation. These ster-
ile male flies are then released by air over infested 
areas where they mate with wild females. As they 
produce no offspring, a gradual suppression or elim-
ination of the pest is eventually achieved.

The Science of 
Plant Breeding

Agriculture is synonymous to plant domestication and trait selection. 
However, scientific research applied to the screening, selection and devel-
opment of plant varieties has grown immensely over the last few decades. 
But not all techniques used in this endeavor are the same.

Mutation breeding refers to the development of plant strains using 
mutagens, including the irradiation of seeds. Quite simply, through this 
procedure the natural process of evolution of the plant’s DNA is speeded 
up. New varieties of crops can be chosen with characteristics tailored to a 
particular environment, such as grains with higher yield, better nutritional 
value, tolerance to salty soil or resistance to a specific disease.

Smart breeding, which makes use of marker assisted selection, refers 
to a process whereby a marker is used for indirect selection of a genetic 
trait of interest. This is a similar process to traditional breeding, although 
it involves a far more precise knowledge, i.e., at a genetic level, of species’ 
traits.

Genetically modified plant varieties, on the other hand, have had 
their genetic material altered using genetic engineering techniques. With 
this technology, DNA from the original plant and other sources are com-
bined into one molecule to create a new set of genes. This DNA is then 
transferred into the plant, causing it to acquire modified or novel traits.
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