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The Need for Food

H u m a n s  h a v e  b e e n  f a r m i n g  f o r 
approximately 12,000 years. Even though 
life on Earth looks incredibly different 
in the current day, we still need to grow 
and produce food to feed our increasing 
population.

Although vastly more efficient than ever, 
modern agriculture still needs to improve. 
One of the biggest challenges for food 
producers is the impact of pests and 
diseases. As new, tastier, faster-growing, 
and more productive varieties of our 
favourite fruits and vegetables are bred, 
producers must fight against new strains 
of viruses, bacteria, and fungi. These 
pathogens not only cause damage to the 
produce but, in severe cases, can wipe out 
entire crops, leading to food shortages 
or famine.

Embracing New Technology

In Puerto Rico, Dr Merari Feliciano-Rivera 
and colleagues are working on the front 
line of the fight against plant pathogens 
that affect starchy crops such as bananas, 
yams, and plantains. The key to success is 

the early detection and identification of 
outbreaks so they can be dealt with before 
they become an epidemic.

Currently, the most common method 
for detecting microscopic organisms in 
a laboratory is to use the polymerase 
chain reaction (PCR) technique. PCR is 
the method of extracting small amounts of 
genetic material (DNA) from an organism 
and making billions of copies so that there 
is enough material to allow scientists 
to identify the source of the DNA. This 
method has become increasingly well-
known and widely used to identify infected 
individuals during the COVID-19 pandemic.

Dr Feliciano-Rivera and her colleagues 
needed a faster and easier method of 
identifying diseases in Puerto Rican crops. 
They looked towards a newer technique 
developed in 2,000 by Japanese scientists. 
Named LAMP for short, the ‘loop-mediated 
isothermal amplification’ method can 
quickly identify specific organisms without 
complex equipment and at a constant 
temperature. 

The LAMP method allows scientists 
to create assays that identify specific 
organisms from small amounts of DNA. 
This means, for example, that a fungal 
infection which damages plants can be 
detected very early, allowing farmers 
to treat a disease in their crop before it 
becomes a major problem.

The Benefits of LAMP

LAMP testing is faster and cheaper than 
other currently available techniques 
and offers several distinct advantages to 
farmers and growers. It is more sensitive 
and can detect disease earlier, and the 
technology is fully portable, unlike other 
methods that rely on laboratory-controlled 
conditions. These factors mean LAMP 
testing can allow the detection of diseases 
on-site, and the results are available 
almost immediately.

Identifying Black Leaf Streak Fungus 
in Bananas

With graduate student Denisse Román Zea, 
Dr Feliciano-Rivera set out to design a test 
to identify the fungus that causes Black 
Sigatoka in banana plants. This is one of 
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Foods rich in starch, such as bananas, yams, and plantains, are among the 
most important crops grown in Puerto Rico, contributing significantly 
to the agricultural economy. However, the diseases affecting these 
plants significantly threaten the livelihoods of farmers and producers, 
as well as the island’s food security. Dr Merari Feliciano-Rivera from 
the University of Puerto Rico has been working with colleagues to find 
faster and more robust methods of identifying diseases before they can 
take hold and cause widespread crop damage.
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the major causes of disease in Puerto Rican banana production, 
and early identification is crucial in helping producers tackle the 
problem. The LAMP test uses synthetic pieces of DNA (called 
primers), which bind to specific parts of the DNA of the fungus. This 
can then be easily identified using dye or looking at how opaque 
the liquid is, which shows whether the fungus is present in the 
sample. If the fungus is absent, there will be no reaction, and the 
test will produce a negative result. Every LAMP assay is designed 
to identify only one specific type of organism.

Having developed the LAMP test, they carried out a series of 
experiments, which showed that it accurately identified the Black 
Sigatoka fungus (Pseudocercospora fijiensis) in banana leaves 
within 20 minutes. The assay was rapid and extremely sensitive, 
with the experiments showing that the fungus could be detected 
in the earliest stages of infection in banana plants even when it is 
barely visible to the human eye. This was a very positive result, as 
farmers could now test their plants for Black Leaf Streak fungus 
before an outbreak took hold and treat their valuable crops with 
fungicides as appropriate.

Looking Forwards

Having proven the usefulness of this technique in quickly identifying 
disease-causing organisms in plants, Dr Feliciano-Rivera is now 
looking forward to collaborating with colleagues to develop early 
testing systems for other diseases, arguing that the ‘Early detection 
of plant disease is fundamental for an effective and durable 
management control programme’. In addition, the development 
of further tests will be critical for keeping Puerto Rico and its crops 
safe from diseases that are known to exist in nearby countries, 
such as the quarantined fungi Fusarium odoratissimum that have 
not yet reached the island. When imported, plant material can be 
immediately assessed for various diseases rather than undergoing 
a lengthy quarantine process, which can be very costly.

As part of this wider project, Dr Feliciano-Rivera and her colleagues 
developed training for local people using the LAMP technology. 
They hope this will benefit local food producers and the Puerto 
Rico Department of Agriculture, whose personnel can be trained to 
monitor, detect, and identify diseases using the new technology. 
This will undoubtedly help them keep one step ahead of the ever-
present threat posed by new and emerging diseases and keep 
their crops healthy and productive.
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