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Weeds are not merely competitors for light, water, nutrients and space; some also act as
alternative hosts or reservoirs for plant pathogens and insect vectors. Weeds growing
within fields, on bunds, irrigation channels and field margins may allow pathogens or vectors
to persist when crops are absent, potentially contributing to disease reappearance in the next
crop (Wisler and Norris, 2005; Kumar et al., 2021; Byron ef al., 2019). Their epidemiological
importance is species-specific: a weed is relevant only when it supports the pathogen, vector
or both under local conditions. Therefore, weed management can complement disease and
insect-vector management, but indiscriminate vegetation removal is not always justified
because some non-crop plants also support beneficial insects.

WEEDS, PLANT PATHOGENS AND INSECT VECTORS
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Figure 1. Potential pathways through which weeds can contribute to crop disease epidemics and
insect-vector pressure

Weeds as Reservoirs of Plant Pathogens

Weeds can harbour viruses, bacteria, fungi and other pathogens, sometimes without
conspicuous symptoms. Infected weeds may maintain inoculum between cropping periods and
become sources of infection when susceptible crops are planted nearby. Weeds and volunteer
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crop plants can also undermine crop-free periods intended to interrupt pathogen survival,
particularly where the pathogen has a broad host range (Wisler and Norris, 2005; Byron ef al.,
2019). In India, reviews have emphasized the indirect importance of weeds as alternate or
alternative hosts for crop pests and pathogens, in addition to their direct effects on yield (Kumar
etal., 2021; Rao et al., 2018). However, pathogen detection in a weed does not by itself prove
that the weed is an epidemiologically important reservoir. Confirmation may require evidence
that the pathogen remains viable and can be transmitted from the weed to the crop.

Weeds and Insect Vectors

Weeds may provide food, shelter, overwintering sites or breeding habitat for insect pests and
vectors, including whiteflies, aphids, leathoppers and thrips. When these insects acquire
pathogens from infected weeds or move between weeds and crops, they can contribute to the
spread of vector-transmitted diseases (Eigenbrode et al., 2018; Kumar et al., 2021). This is
especially important for many plant viruses, for which disease risk depends on the interaction
among virus, vector, host plant and landscape. Recent work on whitefly-transmitted viruses in
cucurbits illustrates why field margins and non-crop vegetation should be considered during
surveillance rather than focusing only on symptomatic crop plants (Weed Hosts study, 2025).
Nevertheless, weed presence does not always increase vector pressure: some plants can support
natural enemies or divert pests away from crops. Management decisions should therefore be
based on confirmed host relationships and field observations.

Table 1. Weed-related ecological roles and their implications for crop health.

Pathogen Maintains some pathogens Identify and target confirmed
reservoir between crop seasons reservoir weeds
Vector host or Provides food, shelter or Monitor weeds and crop margins for
refuge breeding sites for some vectors vectors

Bridges pathogen or pest

Volunteer cro . )
p survival between successive

Remove volunteers where they are

host crops epidemiologically important
Microclimate Can alter humidity, airflow and Manage dense weeds without
modifier canopy conditions damaging crop or soil
Beneficial-insect ~ Some non-crop plants support  Avoid indiscriminate clearing; use
habitat predators and parasitoids selective management

How Weed Management Can Reduce Disease Risk

Effective weed management can reduce disease risk by removing confirmed pathogen
reservoirs, limiting alternative hosts for vectors and reducing volunteer crops that bridge
successive seasons. Priority should be given to weeds known to host the relevant pathogen or
vector, particularly within the crop, along irrigation channels and at field borders. Early-season
scouting and periodic monitoring of field margins help identify host weeds before vectors
disperse into the crop (Byron et al., 2019; Kumar ef al., 2021). Crop rotation, clean planting
material, sanitation of tools and removal of infected volunteer plants can strengthen this
approach. Weed control alone, however, rarely provides complete protection because vectors
may immigrate from distant fields, pathogens may be seed-borne or soil-borne, and some
vectors transmit viruses rapidly before insecticides act.

Integrated Weed and Vector Management

An integrated strategy combines cultural, mechanical, biological and chemical approaches
according to crop, weed species and the target disease. Practices include competitive crop
stands, mulching where suitable, crop rotation, timely hand or mechanical removal, and
herbicides registered for the crop and used according to the label. Vector monitoring and
management should be coordinated with weed control, because sudden destruction of heavily
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infested weeds can sometimes displace mobile insects into the crop. Selective interventions
and conservation of predators and parasitoids are important where beneficial organisms
contribute to biological control (Eigenbrode et al., 2018; Rao et al., 2018). Field scouting
should record weed identity, vector abundance, crop symptoms and disease incidence. Where
a suspected weed reservoir is important, laboratory diagnosis and, when feasible, transmission
tests can distinguish a true reservoir from a plant on which pathogen detection has little
epidemiological significance.

INTEGRATED WEED, DISEASE AND INSECT-VECTOR MANAGEMENT

[ Scout, identify and confirm the problem ]
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Target confirmed Rotate crops and Monitor vectors and — tir_nel;r ElHinzh
N . mechanical or labelled
reservoir weeds remove volunteers protect natural enemies
control
/ \
-~
Re-scout crop and field margins; Avoid indiscriminate vegetation removal
record disease and vector frends and unnecessary broad-spectrum sprays
GOAL: lower weed competition and diseaselvector risk
while preserving beneficial organisms

Conceptusl framework for fargeted, My informed weed and vecior managemen

Figure 2. A practical framework for integrated weed, disease and insect-vector management

Table 2. Integrated weed-management practices and their disease/vector-management
implications.

. . . Finds host weeds and vector Identification should be
Field and margin scouting
hotspots early accurate and repeated
Reduces confirmed Some mobile vectors may
Targeted weed removal . .
pathogen/vector reservoirs ~ move into crops after removal
. o heck host ; -
Crop rotation and Breaks host continuity for Check host range; broad
host-range pathogens may
volunteer control selected pests and pathogens persist
Mechanical/cultural Suppresses weeds without Timing and crop stage affect
control relying solely on herbicides crop safety
Label-compliant Can provide timely control in  Avoid off-label use, drift and
herbicides suitable crops herbicide-resistance selection
Vector and natural-enemy  Guides targeted action and Avoid unnecessary broad-
monitoring protects biological control spectrum insecticide use

Conclusion

Weed management is an important supporting component of integrated crop disease and insect-
vector management because selected weeds can maintain pathogens, sustain vectors or connect
cropping seasons. Its success depends on accurate identification of relevant weed—pathogen—
vector relationships and well-timed, targeted interventions. The objective is not to eliminate all
non-crop vegetation indiscriminately, but to manage confirmed reservoir weeds while
protecting beneficial organisms and reducing unnecessary herbicide use. Combining weed
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surveillance with crop sanitation, resistant cultivars, vector monitoring and locally validated
integrated pest management offers a more durable approach than weed control alone.
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