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Introduction

Weeds are a major contributor to yield loss and reduction
in yield quality in an agricultural setting, competing with
the crop for resources like light, water, and nutrients. This
competition, along with the cost of weed management
strategies like tillage and herbicides, is responsible for

the economic impact of weeds, which can reach into the
billions (Dille et al. 2016 a, b). In addition to the dam-

age caused by direct competition, weeds can also harm
crop plants by acting as reservoirs for destructive plant
pathogens, the insect vectors that move these pathogens
from plant to plant, or both. The objective of this publica-
tion is to summarize previously published weed-pathogen
associations to help growers scout and monitor pathogens
in weeds near production areas.

Plant pathogens—primarily fungi, bacteria, and
viruses—are organisms that interfere with a plant’s regular
metabolism and function, causing disease symptoms.
Different types of pathogens require various methods of
control, prevention, and diagnosis. In almost all cases,
removal of the source of the pathogen is an important
means of reducing damage to the crop. If weedy plant
species within the field itself or in nearby unmanaged land
are capable of harboring pathogens that can affect the crop,
identification and removal of these weeds would reduce the
risk of economic loss.

Identifying weed species that can harbor plant pathogens
can be challenging due to a number of key factors.
Populations of weeds are typically more genetically diverse
compared to a crop species and thus demonstrate patchy
susceptibility to certain pathogens. Another challenge

is that weeds are usually not evenly distributed across a geo-
graphic location, like a crop planted in rows, and therefore
may be difficult to observe and quantify. Additionally,
weedy areas must be scouted year-round because weed
populations in a given area tend to undergo successional
shifts in populations, making a predictive model difficult to
design.

Identifying weed species that can act as potential pathogen
reservoirs can influence the pest management plan for a
given growing season, allowing the grower to prioritize

and plan accordingly. It may be worth the extra time and
effort to scout for weeds in areas adjacent to a field that are
otherwise ignored. The prevalence of certain weeds and
potential pathogens may even inform cultural IPM deci-
sions, like the timing of planting, crop cultivar or variety, or
crop rotation schedule.

Types of Pathogens and Symptoms
Understanding the broader types of plant pathogens can

be important for scouting and monitoring the crop and
surrounding wild areas. Different pathogen types have
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different signs, or physical indications, that they have
infected a plant.

Fungal pathogens are comprised of hyphae, filamentous
strands that make up the body of the fungus itself. Fungi
are able to penetrate their host plants via modified hyphae
that can break through the plant’s cuticle or enter via
wounds or stomates of the leaves. Once the fungus enters
the host plant tissue, it accesses the plant’s vascular system,
removing nutrients and carbohydrates. This can weaken the
plant and produce a variety of symptoms, like leaf spots or
fruit rot. Signs of fungal infection include mycelia (masses
of hyphae) and various fungal fruiting bodies or overwin-
tering structures that release spores.

Bacterial pathogens cannot enter the plant without a pre-
existing wound or opening. Plants can be wounded easily,
either mechanically via pruning, through insect feeding,
or through accidental injury due to weather or machinery.
Bacterial pathogens thrive in humid environments and
move through water on and around the host plant. Reduc-
ing moisture in the microenvironment surrounding plants
can help reduce the incidence and spread of bacterial
pathogens in the field. Typical symptoms of bacterial
diseases are wilting, blighting, and damping off of young
plants. Signs of bacterial infection are not commonly seen
in the field but may present as whitish opaque ooze coming
from the plant.

Viral pathogens enter and infect the plant either through
mechanical movement of infected plant sap—such as
through pruning an infected plant and using the same
tool to prune an uninfected plant—or through insect
vector feeding. One of the most effective ways to reduce
the incidence of viral disease in the field is to be aware of
infected plants and remove them immediately. Sanitation
of tools used on various plants can also be important if
the virus can be spread mechanically. Viral symptoms are
typically unusual patterning of the leaves, as in a mottle or
mosaic, or changes to plant architecture and growth. Signs
of the virus will never be seen in the field, because these
pathogens are microscopically small.

Plant Families of Interest

Not all plant pathogens are host-specific; in fact, many can
infect a wide variety of plants over many plant families.
However, weeds that are found in the same family as the
crop being cultivated can share many botanical similari-
ties that make them susceptible to the same pathogens.
Virtually all cultivated plants have wild ancestors that
occur naturally in the environment, along with the insect

pests and various pathogens that affect them. With this in
mind, the following is a description of plant families that
contain common crops and weeds, along with examples
of pathogens that can utilize these weed populations as a
reservoir of inoculum. Table 1 presents these relationships
in brief. Figures 1 through 6 illustrate examples of species
in the families presented below.

Amaranthaceae

The amaranth family, Amaranthaceae, contains some
important crop species, like spinach, beets, and quinoa, as
well as pigweeds (Amaranthus spp.), a group of some of

the most difficult-to-eradicate weeds. Palmer amaranth,
Amaranthus palmeri, is a particularly aggressive and hard-
to-control weed in Florida. Palmer amaranth along with
lambsquarters (Chenopodium album) have been demon-
strated to act as reservoirs of Tobacco rattle virus, which can
cause chlorotic mottling or yellow streaks on sugar beet,
tobacco, and potato (Dikova 2006, Goyal et al. 2012).

Figure 1. Palmer amaranth, a member of the Amaranthaceae family.
Credits: P. Dittmar, UF/IFAS
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Figure 2. Common lambsquarters, a member of the Amaranthaceae
family.

Credits: P. Dittmar, UF/IFAS
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Brassicaceae

Crops in the Brassicacae family are collectively known as
crucifers or mustards and include broccoli, cabbage, radish,
and other important vegetable crops. Wild radish, Rapha-
nus raphanistrum, is a common weed found in disturbed
areas like abandoned fields and along roadways. It has been
demonstrated to be a host of Beet western yellows virus,
which can cause yellowing, stunting, and leaf abnormalities
in many leguminous crops, as well as canola (also known as
rapeseed), a brassicaceous seed crop, and lettuce (Aftab and
Freeman 2013, Zitter and Provvidenti 1984).

Figure 3. Wild radish, a member of the Brassicaceae family.
Credits: P. Dittmar, UF/IFAS

Cucurbitaceae

Crops in the Cucurbitaceae family, called cucurbits, include
cucumbers, squash, and melons. Many weeds in this family
are the wild ancestors of the familiar plants cultivated

for food and are susceptible to many of the same insect
pests and pathogens. Wild cucurbits (Cucumis spp.) can

act as reservoirs of Cucumber mosaic virus, which affects
cantaloupe, cucumber, pumpkin, and squash, in addition
to many noncucurbit crops like bell pepper, celery, spinach,
tomato, and watercress (Goyal et al. 2012). This virus causes
stunting of infected plants and can cause a roughness to
develop on the skin of the fruit, making it unmarketable
(Zitter and Murphy 2009). Creeping cucumber (Melothria
pendula), another weed that is found throughout most of
Florida, is a reservoir for a number of viruses that affect
cucurbit crops, including Papaya ringspot virus type W,
which is vectored by aphids, and Zucchini yellow mosaic
virus (Goyal et al. 2012).

Momordica charantia, known commonly as balsam apple
or balsam pear, is a wild cucurbit weedy species that can
act as a reservoir of pathogens like Squash vein yellowing
virus,a whitefly-transmitted virus that causes watermelon
vine decline, a serious disease of squash and watermelon
(Baker et al. 2008, Shrestha et al. 2016). This virus is
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transferred from infected hosts to healthy plants via the
whitefly, Bemisia tabaci (Baker et al. 2008). Viruses spread
by insect vectors are especially important to monitor for in
the field and surrounding weedy areas because these insects
are often very efficient in moving the virus relatively long
distances in a short period of time.
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Figure 4. Balsam apple vine, a member of the Cucurbitaceae family, a)
as a young plant, and b) as a mature vine.
Credits: P. Dittmar, UF/IFAS

Fabaceae

The legumes, members of the Fabaceae family, are an
important group for crops and weeds. All beans and peas
reside in this family, as do a number of important weeds.
Kudzu (Pueraria montana var. lobata) is a notoriously
noxious weed known for its rapid growth rate and ability to
smother native vegetation. In addition to causing problems
along roads and in natural areas due to its weedy growth
habit, kudzu can act as a host of soybean rust (Phakopsora
pachyrhizi and P. meibomiae), a fungal disease that can be
devastating to many leguminous crops (Rupe and Sconyers
2008). Both species of this rust fungus cause reddish leaf
spots as an early symptom, maturing into lesions with
spores that can spread via wind to new plants. As the
disease progresses, the lesions grow in number and size,
which can cause defoliation of infected plants. Other weeds
in this family may act as reservoirs of soybean rust as well,
including species of clover (Trifolium spp.) and Florida
beggarweed (Desmodium tortuosum) (Rupe and Sconyers
2008).



Figure 5. Florida beggarweed, a member of the Fabaceae family.
Credits: P. Dittmar, UF/IFAS

Figure 7. Johnsongrass, a member of the Poaceae family.
Credits: A. Orgeron, LSU

Solanaceae

This family is often referred to as the nightshade family
and contains many common vegetable and field crops,
such as tomato, pepper, and tobacco. It also contains some
important weed species, such as groundcherry (Physalis
sp.) and Jimsonweed (Datura stramonium). Several viruses
that affect pepper and tomato, including Tomato mosaic
virus and Potato virus X, can infect Jimsonweed and cause
it to act as a reservoir (Alemu et al. 2002). Tomato mosaic
virus infection produces various symptoms in solanaceous
: _ crops, mainly abnormal, chlorotic patterns on young leaves
l?t* ' D\ ‘ o MRS 7§ _ and overall stunting of the plants. Potato virus X infection
Fiqure 6. White clover. a member of the Fabaceae familv. results in a mild leaf mottling of infected plants, including
gure g Y,
Credits: P, Dittmar, UF/IFAS weedy hosts (Koenig and Lesemann 1989).

Poaceae : o
Poaceae, the grass family, includes many of the most
common and difficult-to-manage weeds. It is also the plant
family to which corn, sugarcane, sorghum, and wheat
belong. Crops in this family are vulnerable to infection by

a number of viral pathogens. Sweet corn in the Southeast,
for example, can be affected by several plant viruses. Maize
dwarf mosaic virus A can be spread mechanically, through
infected seeds, or through the feeding of insect vectors, like
aphids. These modes of transmission are exacerbated by the
ability of Johnsongrass (Sorghum halapense), a common
weedy grass, to act as a reservoir for this virus (Gatton
2015). Therefore, it is important to scout for Johnsongrass
growing near corn fields, especially noting any symptoms
of Maize dwarf mosaic virus A infection, like chlorotic
(yellow) blotches or streaks along the leaves.

Figure 8. Jimsonweed, a member of the Solanaceae family.
Credits: P. Dittmar, UF/IFAS
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Table 1. A chart listing the relationships between plant family, weed species, pathogen, and crops mentioned in the text of this

publication.
Plant Family
Amaranthaceae

Brassicaceae

Cucurbitaceae

Fabaceae

Poaceae

Solanaceae

Weed

Palmer amaranth,
(Amaranthus palmeri),
common lambsquarters
(Chenopodium album)

Wild radish (Raphanus
raphanistrum)

Wild cucurbits (Cucumis
spp.)

Creeping cucumber
(Melothria pendula)

Balsam apple or balsam
pear (Momordica
charantia)

Kudzu (Pueraria montana
var. lobata), Florida
beggarweed (Desmodium
tortuosum), clover
(Trifolium spp.)

Johnsongrass (Sorghum
halepense)

Jimsonweed (Datura
stramonium)

Pathogen

Tobacco rattle virus
(Tobravirus)

Beet western yellows virus
(Polerovirus)

Cucumber mosaic virus
(Cucumovirus)

Papaya ringspot virus
type W, Zucchini yellow
mosaic virus (both aphid-
transmitted Potyviruses)

Squash vein yellowing
virus (whitefly-transmitted
Ipomovirus)

Soybean rust,
Phakopsora pachyrhizi
and P. meibomiae
(Basidiomycota:
Pucciniomycotina)

Maize dwarf mosaic virus
A (aphid-transmitted
Potyvirus)

Tomato mosaic virus
(Tobamovirus)
Potato virus X (Potexvirus)
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Crops affected
Beet, tobacco, potato

Broccoli, cauliflower,
radish, and turnip (also
beet, lettuce, spinach, and
pea)

Cantaloupe, cucumber,
pumpkin, and squash
(also bell pepper, celery,
spinach, tomato, and
watercress)

Cantaloupe, squash,
watermelon

Squash and watermelon

Soybean, common bean,
garden and field peas

Corn

Pepper, tomato
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