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Do you know that there are plants that steal food from other plants,

damaging and even killing them? Are you curious about how andwhy

they do it? Parasitic plants are unwelcome guests in agricultural fields

and they can be extremely hard to get rid of, costing farmers a lot of

money. In this article we will tell you about parasitic plants and how

scientists are trying to fight them.

WHAT ARE PARASITIC PLANTS?

Most plants produce their own food and oxygen. But how can
plants be so e�cient and self-reliant? The answer is simple, they
perform photosynthesis. Plants provide for themselves with just a few
ingredients: water, carbon dioxide, and sunlight. However, some plants
are parasitic, which means they have a di�erent lifestyle than most

PARASITIC

Organisms that live on
other animals or plants
of a di�erent type and
feed from them.

plants. The growth of parasitic plants depends either totally or in part
on the nutrients produced by another plant, called the host plant.
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The parasitic plant damages the host plant, often causing its death
(Figure 1).

Figure 1

Figure 1

The parasitic plant
constantly steals water
and nutrients from the
roots of the host plant,
in this case a tomato
plant. This is an
example of a
holoparasitic plant—the
parasitic plant is
entirely dependent on
the host plant because
it cannot perform
photosynthesis itself.
To spread, the parasitic
plant sends up a
flowering shoot that
produces many
dust-like seeds.
Eventually, the host
plant dies.

There are two main types of parasitic plants. Some are unable
to perform photosynthesis and, because of that, these parasitic
plants are totally dependent on the host plant. Such plants are
called holoparasites. The other type of parasitic plants is called

HOLOPARASITES

Plants that are not
capable of
photosynthesis and
cannot complete their
life-cycle without
exploiting a suitable
host from which they
obtain all nutrients
and water.

hemiparasites. These are parasitic plants that need to steal some

HEMIPARASITES

Plants that can make
food through
photosynthesis after
absorbing water and
mineral nutrients from
a host plant.

nutrients from a host plant, but they can perform photosynthesis,
too. Parasitic plants can also be divided into those that are specific,
meaning they use only one type of host, and those that are generalist,
meaning they attackmultiple species, without any preference [1].

DEALINGWITH PARASITIC PLANTS IS DIFFICULT

Parasitic plants are found almost all over the world. When lots of them
grow in a farm field, they can reduce the quantity and quality of crops
[2]. Parasitic plants can reproduce very quickly and easily, so most
strategies used to manage unwanted plants do not work very well
on them. The impact of parasitic plants has increased in recent years
because they have spread to new areas.

Parasitic plants pose a serious threat to agriculture. As unwanted
guests in cultivated fields, they must be removed. However,
as we just mentioned, removing them is not always easy and
can cost a lot of money. Several control methods have been
proposed including chemical (substances used to control undesirable
vegetation (herbicides) and that inhibit the germination of seeds),
farming practices (crop rotation, fertilization, time of planting),
physical methods (soil-disinfestation based on solar heating, burning),
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mechanical methods (hand-pulling), and biological methods
(introduction of fungi that specifically attack weeds and insects that
feed on their seeds). One of the most promising control approaches is
to develop crop plants that are resistant to parasitic plants, which you
will learn about as you keep reading.

BROOMRAPES, THEWORST OF THE UNWELCOME

GUESTS

Broomrapes are among themost destructive and di�cult-to-eliminate
parasitic plants for crops, causing farmers to lose enormous amounts
of money. There are over 200 species of broomrapes in the world.
Some species are holoparsites and others are hemiparasites. Similarly,
some are generalists, others are specialists.

Scientists are trying to understand what makes broomrapes such
e�ective parasites, with the hope that this knowledge can be used to
fight these parasitic plants. They found that the seeds of broomrapes
germinate (sprout) in response to substances that are released by the
roots of the host plant, known as strigolactones. Strigolactones help

STRIGOLACTONES

Chemical compounds
that attract some
parasitic plants and
make their
seeds germinate.

the newly germinated plant to detect the presence of roots and to
move toward the host plant. At this point, the germinated plant forms
a structure called a haustorium, which allows the parasite to insert

HAUSTORIUM

A rootlike structure
capable of penetrating
a host plant and
absorbing that plant’s
nutrients and water.

into the roots of its host. From the haustorium, a storage organ called
a tubercle is formed, which absorbs nutrients and water from the host

TUBERCLE

A small, thick, rounded
structure that develops
on the surface of the
haustorium, to store
nutrients and water.

plant and grows in size. Then, the tubercle develops a single flowering
shoot that emerges above ground, producing many dust-like seeds
that can survive for more than 15 years (Figure 2).

Figure 2

Figure 2

Lifecycle of a
broomrape. The
dust-like seeds in the
soil detect molecules
called strigolactones,
released by the roots of
the host plant, and
begin to germinate
(sprout). A rootlike
structure called the
haustorium emerges
from the seed, which
allows the parasite to
insert into the root
tissues of its host. A
storage organ called
the tubercle is formed
from the haustorium,
which grows as
nutrients and water are
absorbed from the
host. Finally, a single
flowering shoot
emerges from the
tubercle and pushes its
way out of the ground
to produce a new
generation of seeds.
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MAKING RESISTANT PLANTS

Parasitic plants seriously threaten the production of tomatoes.
However, scientists have found that there is a wild tomato species
from theGalápagos Islands, Peru, and northern Chile that is resistant to
broomrapes. This wild tomato species does not release strigolactones
from its roots and thus does not attract broomrapes and cause them
to develop.

Scientists want to create a variety of tomato plant that can resist
the broomrapes [3]. There are two ways to create protected tomato
plants, one is by breeding that variety, and the other option is to use

BREEDING

The science of
reproducing plants in a
way that introduces
certain traits that are
often desirable, like
resistance to parasites
or high yield.

biotechnology methods (Figure 3). Breeding plants involves crossing
BIOTECHNOLOGY

Scientific methods of
changing living things
to solve problems and
develop new and useful
products intended to
improve human health
and society.

plants with di�erent desirable characteristics, such as high yield and
resistance to parasites. Biotechnology methods involve the transfer
of a portion of DNA (for example that responsible for resistance to
a parasite) from a donor plant to an acceptor. In our laboratory, we
are testing various types of wild tomatoes for their resistance against
parasitic plants. This will allow us to identify themost resistant varieties
that can then be used to produce resistant tomato plants by breeding
(Figure 3).

Figure 3

Figure 3

(A) Conventional
breeding consists of
crossing (mating) plants
with the desired
characteristics. Here, a
resistant wild plant is
mated with a typical
variety that produces a
lot of tomatoes (high
yield). Among the
o�spring, some plants
will have both traits—
parasite resistance and
high yield. (B) Using
biotechnology
methods, the part of
the DNA responsible
for the resistance to a
parasite is identified in a
donor plant (i.e., a wild
tomato plant) and is
transferred into a
typical,
parasite-sensitive
tomato variety using
laboratory
methods—making that
plant resistant to the
parasitic plant.

We can also use biotechnology methods to block the production and
release of strigolactones from the roots of tomato plants. By doing
that, we can prevent the germination of the parasitic plant seeds. You
can read more about how we produced plants that are resistant to
broomrapes in this Frontiers for Young Minds article.

We believe that breeding techniques and biotechnology methods
are the keys to protect crops from parasitic plants, as they are
more environmentally friendly than other methods, like the use of
chemicals. With the help of many scientists and farmers around
the world, and more people like you who understand the threat
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posed by parasitic plants, we are hopefully moving toward more
sustainable agriculture.
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YOUNG REVIEWERS

DANYA, AGE: 9

Danya is a young scientist who has great aspiration to form her environmentally

friendly business. She loves nature and has a fascination with plants.

JOCELYN, AGE: 15

I am from Mexico and I like animals and plants and go out to discover new traditions

and cultures. My favorite subjects at school are chemistry and mathematics.
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