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ea (Pisum sativum) an important vegetable
crop cultivated worldwide due to their
nutritional value and economic importance.
However, fungal diseases pose a significant threat to
their growth, leading to reduced yield and quality.
Several fungal pathogens, including Erysiphe pisi,
Peronospora viciae,

Ascochyta species, Fusarium

solani, Aphanomyces
euteiches, and Uromyces
pisi, are responsible for
major losses in  pea

production. These diseases

flourish  under  specific

environmental  conditions,
causing symptoms such as wilting, leaf discoloration,
root rot, and poor seed quality. To ensure sustainable
pea cultivation, effective disease management
strategies are necessary. A combination of resistant
plant varieties, proper cultural practices, biological

control, and selective fungicide use can help mitigate

the impact of these diseases. This article examines the
key fungal diseases affecting pea, their development
process, and practical approaches for disease control.
Disease Cycle of Major Fungal Pathogens in pea
Development of pea diseases occurs in several stages,
starting with the introduction of pathogens. These can
be carried by infected
seeds, airborne spores,
or fungi present in the
soil. Once the

pathogens are

introduced, they thrive

under certain
conditions, including
excessive moisture,

poor drainage, and overcrowded plantings. Under these
favorable conditions, spores germinate, invade plant

tissues, and initiate infection. As the disease

progresses, visible symptoms appear, such as

discoloration, mold growth, wilting, leaf shedding, and

root decay. Over time, infected plants become weaker,
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experience reduced photosynthesis, and may develop
deformed pods, ultimately affecting overall yield. To
control pea diseases, effective management practices
should be implemented as discussed below.

Powdery Mildew

Powdery mildew, caused by Erysiphe pisi, is a
prevalent fungal disease that significantly impacts pea
crops, leading to reduced yield and quality. The
pathogen spreads through airborne spores and thrives
in warm, dry conditions. To manage this disease
effectively, an integrated approach is necessary. The
development and use of resistant pea varieties provide
a sustainable solution, while cultural practices such as
proper spacing, crop rotation, and residue management
help minimize disease incidence. Additionally,
biological control agents and selective fungicides,
including sulfur-based and systemic treatments, have
shown effectiveness in controlling the disease.
Adopting an integrated disease management (IDM)
strategy, which combines genetic resistance, cultural
methods, biological control, and minimal fungicide
use, can ensure long-term disease suppression while
reducing environmental risks.

Downy Mildew

Downy mildew, caused by Peronospora viciae, is a
fungal-like disease that affects field peas, particularly
in cool and humid conditions. It can significantly
reduce yield and seed quality. The disease appears as
yellowish patches on leaves, stunted plant growth, and
a grayish mold on leaf undersides. Severe infections
lead to poor pod formation and shriveled seeds,

reducing germination rates. The pathogen overwinters

in plant debris and infected seeds, spreading through
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wind and water splashes. High humidity and dense
crop canopies promote its development. Effective
management requires an integrated approach. Planting
resistant varieties is a key strategy, along with crop
rotation to break the disease cycle. Proper field
sanitation, including the removal of infected debris and
deep plowing, helps minimize pathogen survival. Seed
treatment with systemic fungicides like metalaxyl can
protect seedlings, while foliar fungicides such as
mancozeb or copper-based formulations help manage
outbreaks. Good field practices, including adequate
spacing, proper drainage, and early sowing, reduce
favorable conditions for the disease. Biological
controls, such as Trichoderma and Bacillus subtilis,
also show potential in disease suppression.

Ascochyta Blight Complex

Ascochyta Blight Complex is a devastating fungal
disease that significantly affects pea crops, leading to
severe yield losses and poor seed quality. It is caused
by multiple fungal pathogens, including Ascochyta
pisi, Phoma pinodella (Phoma medicaginis var.
pinodella), and Didymella pinodes (Mycosphaerella
pinodes). The disease affects various parts of the plant,
such as leaves, stems, pods, and seeds, making it a
major challenge for pea cultivation. The severity of
infection depends on environmental conditions, with
cool and humid weather favoring its development and
spread. The pathogens survive in crop residues,
infected seeds, and soil, and their spores are dispersed
through wind, rain splashes, and irrigation. Symptoms
of Ascochyta Blight Complex include brown to black
lesions on leaves, stems, and pods. Leaf lesions are

circular or irregular with dark margins, often leading to
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premature defoliation. Stem infections cause dark
streaks that weaken the plant, increasing the risk of
lodging. Pod infections result in sunken brown spots,
which can extend to seeds, affecting their viability and
quality. In severe cases, plants may exhibit wilting and
stunted growth, further reducing productivity.

Managing Ascochyta Blight Complex requires an
integrated approach. The development and use of
resistant pea varieties offer the most sustainable
control strategy. Although complete resistance is
uncommon, certain cultivars exhibit partial resistance,
reducing disease severity. Farmers are encouraged to
select resistant varieties as the first line of defense.
Alongside this, cultural practices such as crop rotation
with non-host plants, particularly cereals, for at least
three to four years help reduce the pathogen population
in the soil. The use of certified, disease-free seeds
prevents the introduction of infection into new fields.
Proper disposal of infected plant debris, maintaining
adequate plant spacing for better air circulation, and
avoiding overhead irrigation also contribute to disease
management. Chemical control remains an effective
strategy, especially when fungicides are applied at
early disease onset or during critical growth stages.
Fungicides such as strobilurins (e.g., azoxystrobin),
triazoles (e.g., propiconazole, tebuconazole), and
protectant fungicides like chlorothalonil can help
disease.

manage the The timing of fungicide

application is crucial, particularly during early
flowering and pod formation stages. However, to
prevent fungicide resistance, it is essential to rotate
different fungicide classes and follow recommended

application rates. Biological control is an emerging
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approach that offers an eco-friendly alternative to
chemical fungicides. Beneficial microbes such as
Trichoderma spp. and Bacillus subtilis have shown
potential in suppressing the growth of Ascochyta
pathogens. These biocontrol agents work by
outcompeting harmful fungi, producing antifungal
compounds, or stimulating plant defense mechanisms.
Although still under research, biological control
methods hold promise for sustainable disease
management. An integrated disease management
(IDM) strategy that combines resistant varieties,
cultural practices, chemical control, and biological
methods provides the most effective way to control
Ascochyta Blight Complex. Implementing such an
approach ensures long-term disease suppression while
minimizing environmental impact and reducing
dependence on chemical fungicides.

Fusarium Root Rot

Fusarium root rot, caused by Fusarium solani f. sp. pisi,
is a serious disease affecting pea crops, leading to root
decay, stunted growth, and significant yield losses. The
pathogen thrives in soil and infects roots, causing
reddish-brown lesions that weaken the plant.
Managing this disease requires a combination of
strategies to reduce its impact and ensure healthy crop
production.

One of the most effective approaches is the use of
resistant pea varieties, which can help minimize
disease occurrence. Crop rotation with non-host plants,
such as cereals, is another important strategy, as it
reduces the buildup of the pathogen in the soil.
Additionally, soil amendments and biological control

agents, like Trichoderma species, have shown promise
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in suppressing the disease by improving soil health and

boosting plant defense mechanisms. Chemical
treatments, including fungicidal seed treatments and
soil applications, can provide some level of control but
are often limited due to environmental concerns.
Cultural practices, such as maintaining proper
drainage, avoiding mechanical root damage, and
optimizing planting times, also play a crucial role in
disease management. A sustainable and integrated
approach, combining resistant cultivars, biological
control, crop rotation, and good agricultural practices,
offers the best solution for managing Fusarium root rot
in peas while maintaining soil health and productivity.
Aphanomyces Root Rot

Aphanomyces Root Rot of pea, caused by
Aphanomyces euteiches, is a devastating soilborne
disease that severely affects pea production. The
pathogen attacks the roots, leading to symptoms such
as root decay, yellowing of leaves, stunted growth, and
plant death. The disease is particularly problematic in
poorly drained soils, as excessive moisture promotes
the pathogen’s survival and spread. Once established,
the disease can persist in the soil for many years due to
the production of resilient oospores, making long-term
management challenging. Effective management of
Aphanomyces Root Rot requires an integrated
approach. Crop rotation with non-host plants, such as
cereals, can help reduce the buildup of the pathogen in
the soil. However, because the oospores can survive for
extended periods, rotations must be long-term to be
effective. The use of resistant pea varieties is another

strategy, though complete resistance is not yet
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available. Breeding programs continue to develop
varieties with improved tolerance to the disease.

Soil health management plays a crucial role in
controlling the disease. Improving drainage and
incorporating organic amendments can create
unfavorable conditions for the pathogen, reducing
disease severity. While chemical treatments, such as
fungicides, offer limited control, biological control
agents and soil treatments are emerging as potential
alternatives. These methods aim to suppress the
pathogen while maintaining soil microbial balance.
The best approach to managing Aphanomyces Root
Rot is an integrated disease management strategy that
combines multiple methods. By implementing crop
rotation, improving soil conditions, and utilizing
resistant varieties when available, vegetable growers
can minimize the impact of the disease.

Pea Rust

Rust disease, caused by the fungal pathogen Uromyces
pisi, is a major constraint in pea cultivation, leading to
significant yield losses and reduced crop quality. The
disease manifests as reddish-brown pustules on leaves,
stems, and pods, which disrupt photosynthesis and
weaken the plant. Favorable conditions for rust
development include moderate temperatures and high
humidity, making it a recurring problem in many pea-
growing regions. If left unmanaged, rust can spread
rapidly, severely affecting crop productivity. To
mitigate its impact, an integrated management
approach combining cultural, biological, and chemical
methods is essential. Managing rust disease in pea
crops requires a combination of preventive and

curative strategies. Cultural practices play a crucial
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role in disease prevention. Crop rotation with non-host
plants such as cereals helps break the life cycle of
Uromyces pisi, minimizing fungal inoculum in the soil.
Proper field sanitation, including the removal of
infected plant debris after harvest, prevents the
pathogen from overwintering and spreading to the next
season's crop. Adjusting sowing time can also help in
disease management, as planting at an appropriate time
may reduce exposure to environmental conditions that
favor rust development. Additionally, selecting rust-
resistant pea varieties is one of the most reliable long-
term solutions to limit infection.

Biological control methods have shown promise in
by

microorganisms to suppress fungal growth. Species

managing rust disease using  beneficial
such as Trichoderma harzianum and Trichoderma
viride are known to produce antifungal compounds that
inhibit Uromyces Pseudomonas

pisi. Similarly,

fluorescens enhances plant resistance by inducing
systemic defense responses, while Bacillus subtilis
prevents fungal spore germination through the

production of antimicrobial substances. These
biocontrol agents can be applied as seed treatments or
foliar sprays to strengthen plant immunity against rust
infections. Chemical control remains an essential

component, particularly in cases of severe disease

outbreaks. Preventive fungicides such as sulfur-based
compounds and mancozeb can help protect plants
before infections become widespread. Systemic
fungicides, including triazoles (e.g., propiconazole,
tebuconazole) and strobilurins (e.g., azoxystrobin,
pyraclostrobin), are highly effective in inhibiting
fungal growth and stopping the disease from spreading.
To ensure effective control, fungicide applications
should begin at the first signs of rust symptoms and be
repeated at recommended intervals for sustained
protection. However, overuse of fungicides should be
avoided to prevent resistance development. A well-
balanced approach known as Integrated Disease
Management (IDM) combines cultural, biological, and
chemical strategies for long-term rust control. This
involves adopting proper agricultural practices,
monitoring fields for early disease detection, and using
a combination of biocontrol agents and targeted
fungicide applications. Implementing IDM ensures a
sustainable and environmentally friendly approach to
managing rust disease in peas while reducing
economic losses for farmers. By integrating multiple
management practices, the impact of Uromyces pisi

can be minimized, leading to healthier pea crops and

improved yields.

Table 1: Fungal Diseases of Peas: Symptoms and Management

Disease Causal Agent

Powdery Mildew Erysiphe pisi
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Symptoms Management Strategies

White, powdery fungal Grow resistant varieties,

apply sulfur-based

fungicides, ensure proper

growth on leaves, stems,
and pods; yellowing and

drying of leaves spacing
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Downy Mildew Peronospora viciae
Ascochyta Blight Ascochyta pisi,
Complex Mycosphaerella pinodes,

Phoma medicaginis var.
pinodella

Fusarium Root Rot Fusarium solani

Aphanomyces Root Rot ~ Aphanomyces euteiches
Rust Uromyces pisi
Conclusion

Managing fungal diseases in pea requires a
comprehensive strategy that integrates multiple

approaches. The use of disease-resistant varieties,
proper field management, and biological controls can
significantly reduce disease impact. Common fungal
threats such as powdery mildew, downy mildew,
Ascochyta blight, Fusarium root rot, Aphanomyces
root rot, and rust can be controlled through effective
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Yellow patches on upper
leaf surfaces; purple-gray
fungal growth underneath;
stunted growth

Dark brown/black spots
on leaves, stems, and
pods; weak growth; poor
seed germination
Reddish-brown root
discoloration, yellowing
and wilting of leaves,
stunted growth
Water-soaked lesions on
roots, yellowing and
wilting, plant death in
severe cases
Reddish-brown pustules
and

leaf

on leaves stems,

premature drop,
reduced photosynthesis
crop rotation,

Additionally, applying

sanitation,

targeted fungicides

Use resistant seeds, rotate

crops, improve drainage,

apply protective
fungicides

Use disease-free seeds,
rotate  crops, remove
infected debris, apply
fungicides

Improve soil drainage,
rotate crops, avoid
overwatering, use

biological control agents

Avoid planting in infected
fields, improve drainage,
use resistant varieties, soil
amendments
Grow rust-resistant
varieties, destroy infected
residues, apply fungicides

early

and early detection.

and

improving soil health contribute to disease prevention.

Advancements in breeding for resistance and the
development of eco-friendly disease control methods
will further enhance pea cultivation. Adopting an
Integrated Disease Management (IDM) approach
ensures long-term sustainability, minimizing crop

losses due to fungal diseases in pea.
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