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Scientists study many aspects of life and all kinds of
living organisms but worldwide compared to other
fields there are very few nematologists and, a lot of
nematodes. One of the very first nematologists hired
by a US company in the modern era of agriculture was
Belgian-born Dr. Johan Desaeger who currently works
as faculty at the University of Florida’s Gulf Coast
Research and Education Center. Like most
nematologists, he did not always know that
nematology would be his calling but now can proudly
look back at the substantial contributions he has made
over time to the science of nematology and its impact
on people’s livelihoods.
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Some estimates say for every human on earth there are
57 billion nematodes, yet they are often overlooked
due to their microscopic nature. In agriculture, plant-
parasitic nematodes are said to account for
insurmountable amounts of yield loss, considered by
many to be one of the greatest obstacles humanity
faces towards supplying the demand of food required,
growing hand in hand along with the global
population each year.

According to the Food and Agriculture Organization
(FAO), by 2050 the world will need to produce 60%
more food to feed a global population of 9.3 billion.
Unlike other disciplines, the science of nematology has
historically been disregarded resulting in growing
problems with plant-parasitic nematodes and little
progress in certain areas. For the past six years at the
University of Florida, Desaeger has led the Vegetable
& Fruit Nematology Laboratory in developing
practical solutions for the management of plant-
parasitic nematodes in the State of Florida and the
world mainly focused on high-value crops like
vegetables or strawberries and alternative crops like
hops.

Nematodes

https://www.un.org/en/chronicle/article/feeding-world-sustainably#:~:text=According%20to%20estimates%20compiled%20by,toll%20on%20our%20natural%20resources.
https://uflnematodes.wordpress.com/


Nematodes are the most abundant animals on Earth,
mostly microscopic and widely divided into groups
according to what they feed on. Nematodes that live in
soils feed on bacteria, fungi, and other microorganisms
while a large group feed on plants and are regarded as
“plant-parasitic nematodes.

Still, there is more than meets the eye when it comes
down to these amazing little creatures; all nematodes
but especially those that feed on bacteria and fungi
contribute significantly to soil health by facilitating the
cycling of nutrients into available forms that can be
taken up by plants. This means nematodes are crucial
components of healthy soils everywhere. In a natural
system, bacteria and fungi will help break down and

View of the head region from a sting nematode (Belonolaimus
longicaudatus). Photo courtesy of Clemen de Oliveira.

“They are microscopic worms, tiny little animals that you

usually don’t see but they are everywhere, said Desaeger. Most

of them don’t cause any harm but nematodes are well known as

parasites of humans, animals, and plants.”
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immobilize nutrients from rocks in the soil. Bacterial
and fungal feeding nematodes commonly known as
free-living nematodes will then feed on the bacteria
and fungi, later mineralizing, and excreting nutrients
in plant-available forms.

In other cases, certain groups of nematodes have
successfully been used as biological control agents
against insect pests due to their ability to parasitize
different insects. Nonetheless, nematodes that feed on
plants or “plant-parasitic nematodes” represent a
significant threat to agriculture and demand a high
level of attention to prevent significant crop damage
and yield loss worldwide.

The soil food web and the role of different types of nematodes
(USDA).
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In most developed countries protecting crops against
nematodes relies heavily on the use of soil fumigants
and restricted use of pesticides which are extremely
toxic to humans and the environment. The most
harmful of these products have been banned since the
late 1980’s when the United Nations signed the
Montreal – Kyoto Protocol restricting or banning the
use of certain compounds responsible for ozone
depletion and found to be major driving forces in
climate change. Most of these chemicals are regarded
as “biocides” for their ability to kill a vast number of
different living organisms, including those beneficial
to agriculture and overall soil health.

“They are extremely abundant and fill all kinds of different

roles in life,” said Desaeger.

Protecting Crops from Nematodes

https://www.unep.org/ozonaction/who-we-are/about-montreal-protocol
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tools available for integratedtools available for integrated

nematode management. (R.A.nematode management. (R.A.

Sikora et al., 2022)Sikora et al., 2022)



Nematode management doesn’t have to be focused on
one way but can rather make use of different types of
technology like crop rotation, cultivar choice, and
establishment, soil management, targeted control, as
well as monitoring, and evaluation. These terms are
the 5 main pillars of Integrated Nematode
Management in a collaborative book Desaeger and his
colleagues recently finished.

"Nobody really knows how much money or food we lose to

nematodes; some scientists say more than 10% of global

production or over $100 Billion per year worldwide but it could

be more, especially in tropical and subtropical regions",

explained Desaeger.

https://www.cabi.org/cabebooks/FullTextPDF/2021/20210466450.pdf


Tomato root severely infected by root-knot nematodes (Meloidogyne
spp.) Photo courtesy of Johan Desaeger.

Supporting Agriculture and Human

Development
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His career as a professor of nematology is just getting
started and has worked for the past six years on
developing practical solutions for the management of
plant-parasitic nematodes in the State of Florida,
mainly focused on high-value crops like vegetables and
strawberries and alternative crops like hops.
Advancements in finding alternatives to soil fumigants
and restricted use of pesticides will allow for more
sustainable ways of managing plant-parasitic
nematodes.

The work done by Desaeger, and his team has led to a
significant amount of peer-reviewed publications in
scientific and technical journals worldwide. A lot of
that effort comes from a plethora of eager interns,
students, biological scientists, and postdoctoral
researchers that have flocked to Florida from over 10

Vegetable and Fruit Nematology Laboratory (2019). Photo
courtesy of Johan Desaeger.
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countries around the world. His program has already
graduated several Master's and Ph.D. Students and led
postdoctoral researchers to successful jobs in academia
and industry across the United States. His research has
also allowed him to present at conferences worldwide
and most recently established an international
collaborative project in Honduras, Central America.

Desaeger did not know he would have this impact on
so many peoples’ life or that his own life as a
professional would involve science or even nematodes,
but he recalls always having a curious nature towards
animals and plants. After high school he had no real
idea of a profession but was drawn by science and
mostly an opportunity to move to a big city, he chose
the University of Ghent to obtain his Agricultural
Engineering degree with a focus on Tropical Plant

Research in Honduras, Central America. Photo courtesy of David
Moreira.

No "Yellow Brick Roads" in Life
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Protection. This is also where Desaeger got his first
exposure to nematodes through classes but did not
think at the time that he would dedicate his life to
nematology someday. After graduating from college in
1988, Europe was caught in political and economic
turmoil so like many other countries Belgium had
mandatory military service programs implemented. An
alternative to joining the army was signing up for “civil
service” which allowed Desaeger to learn about native
plants and migratory birds while working at a Natural
Reserve Wetland outside the city of Ghent.



Ghent, BelgiumGhent, Belgium



“There weren’t many jobs at the time, so I did some work at

factories and then became a taxi driver for two years,

highlighted Desaeger”



In an effort to reconnect to science and agriculture
Desaeger signed up for a Post Graduate Class in
Agricultural Development. Later in 1994, he applied
for a position sponsored by the Belgian government as
a researcher at the International Center for Research
in Agroforestry located in Kenya focused on plant-
parasitic nematodes in subsistence agriculture. During
his time in Kenya, he completed in Ph.D. degree and
later in 2001 moved to postdoctoral positions at the
University of Florida and the University of Georgia to
keep working on different plant-parasitic nematode
management schemes. In 2005 he would then spend
10 years in industry working on the discovery and
development of new nematicides with DuPont. A lot



of the work done by Desaeger and his team at the time
led to a product soon to be released in the United
States known as Salibro, a “non-fumigant” nematicide
offering selective activity against plant-parasitic
nematodes while posing less of a threat to humans and
the environment.

Desaeger explained that his current position as faculty
would have been the only thing to make him leave his
job in industry. That experience came from following a
genuine interest in science and how the world interacts
with it every single day. That interest later turned into
passion towards helping others understand nematodes;
microscopic parasites which like human or animal
parasites, rob plants of food causing them to not grow
and yield poorly.

While helping farmers grow better crops is one of the
accolades of his job, what really satisfies Desaeger is
answering more questions from science and enjoying
the adventures that come mostly at microscopic levels
but with big world implications. From this, I have
learned life can take many different turns but if we stay

“I felt like that position was written for me because it included

a lot of the stuff I have worked on in the past,” said desaeger.



true to our passions then we won't drift away from our
genuine selves.



Vegetable and Fruit NematologyVegetable and Fruit Nematology

Laboratory (2022)Laboratory (2022)



About the author:

https://express.adobe.com/image_assets/slate/350b80f3-9e27-4fb8-8ef0-698127c1efbd/images/3e452d98-b76f-40d2-baec-feee9af66de4.png?asset_id=505a543c-2723-4ad4-9503-de020d99dd47&img_etag=%221bd35dd1da133a37fd39a1505ec06674%22&size=1024


My name is David Moreira, currently, a Ph.D. student
at the University of Florida focusing on the use of
Anaerobic Soil Disinfestation for the Management of
Plant Parasitic Nematodes as an alternative to
fumigant and chemical nematicides. I work in the
Vegetable and Fruit Nematology Laboratory at Gulf
Coast Research and Education Center (GCREC)
located in Balm, Florida. The GCREC focuses mainly
on tomatoes and strawberries with high-end facilities
and over 100 employees including faculty, graduate
students, and biological scientists to help improve
agriculture in the State of Florida.
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