EASY BIOLOGY CLASS .

www.easybiologyclass.com EASY BloLOoY CLASS
Free Online Tutorials in Biology/Life Sciences * Biology Made Easy

Plant Disease Forecasting: Predicting Crop Diseases Before They Strike
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Plant diseases rarely appear without warning. Most outbreaks are triggered by predictable
combinations of weather, pathogen survival, and crop stage. Plant disease forecasting is the
science of anticipating these outbreaks so that farmers can act at the right time—saving money,
reducing pesticide use, and protecting yield.

Instead of reacting to disease, forecasting helps growers stay one step ahead.

What is Plant Disease Forecasting?

Plant disease forecasting involves monitoring environmental conditions and disease indicators
to determine:

e Whether disease development is likely
e How severe it may become
e If control measures will be economically worthwhile

In simple terms, it is applied epidemiology—using knowledge of how diseases develop in plant
populations under the influence of host, pathogen, and environment.

Reliable forecasting depends on understanding why a disease develops under certain conditions
and not under others. Careful experimentation helps identify critical stages where
environmental factors strongly influence disease intensity.

A good forecast gives farmers options. They can compare risks, costs, and expected benefits
before taking action.
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When is Forecasting Useful?
Plant disease forecasting works best when:
e The disease causes major economic loss.
e Disease spread varies with weather conditions.
o Effective and affordable control measures exist.
e Weather-disease relationships are well understood.

Without these factors, forecasting may not be practical or reliable.

Major Approaches in Plant Disease Forecasting
Forecasting systems generally rely on four main indicators:
1. Weather during the off-season
2. Weather during the crop season
3. Disease levels in young crops
4. Quantity of inoculum in soil, air, or planting material

Let’s explore each one.

MAJOR APPROACHES IN PLANT DISEASE FORECASTING
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£} off-Season Weather and Pathogen Survival

Winter or dry-season conditions strongly affect pathogen survival. Cold temperatures may Kkill
disease organisms or their insect vectors. Mild conditions often allow them to persist.

For example, the bacterium Erwinia stewartii survives winter inside flea beetles. Severe winter
temperatures reduce beetle survival and limit Stewart’s wilt outbreaks. Mild winters increase
risk.

Similarly, fire blight caused by Erwinia amylovora becomes severe in California when spring
temperatures cross a specific prediction threshold. Below about 15°C, the bacterium multiplies
slowly and disease pressure remains low.

Many fungal pathogens survive winter as resistant structures. Genera like Verticillium and
Sclerotium, along with nematodes such as Heterodera and Globodera, persist in soil as resting
bodies. Higher survival usually means higher disease risk.

£} Weather During the Growing Season

Temperature and moisture are key drivers of many airborne diseases. When certain humidity
and temperature combinations persist, outbreaks become likely.

Leaf spot diseases such as groundnut tikka, turcicum blight of corn, apple scab, and rice blast can
be predicted by combining:

e Spore trap data
e Temperature records
e Relative humidity levels

If conditions remain favorable for long enough, warnings are issued.

E) Disease Levels in Young Crops
Early infection often predicts future severity.

Take wheat leaf rust as an example. The disease often starts from overwintering sources. If
infection levels are high at the beginning of spring, and weather remains suitable, severe disease
is likely later.

Regular field monitoring helps guide timely intervention.
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3 Inoculum in Soil, Air, and Planting Material

Primary inoculum often comes from crop residues left in fields. Fungi survive on debris and
release spores when the new season begins.

Seed testing also plays a crucial role. If seeds carry pathogens, disease risk increases. Infected
seed lots may be rejected or treated before sowing.

Soil-borne pathogens frequently survive as resting structures. For example, Sclerotium rolfsii
causes blight and root rot when soil inoculum levels are high. In such cases, growing susceptible
varieties is not advisable.
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Proven Success Stories in Plant Disease Forecasting
¢ Late Blight of Potato

The first organized forecasting service for late blight was developed in the Netherlands.
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In 1926, Van Everdingen studied the pathogen Phytophthora infestans and proposed four
weather-based rules. When specific combinations of temperature, rainfall, cloud cover, and dew
conditions occurred, blight was expected within seven days.

Later improvements followed:
e Beaumont and Hodson added humidity criteria.
o Staniland simplified the rules.
e Smith refined them further with stricter humidity requirements.

In the United States, Krause and colleagues developed BLITECAST, a computer-based system
using real-time weather data to issue spray warnings.

These models significantly reduced unnecessary fungicide applications while maintaining
disease control.

Late Blight of Potato by Phytophthora infestans

@ Apple Scab Prediction

Apple scab, caused by Venturia inaequalis, survives winter in fallen leaves. In spring, spores
infect young leaves under moist conditions.

Mills and La Plante developed a chart linking temperature and leaf wetness duration to
infection severity. Their system allowed growers to predict whether infections would be light,
moderate, or severe.
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Later refinements incorporated humidity thresholds and computer-based analysis by
researchers like Jones and Ellis.
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Apple Fruit Scab Disease Venturia inaequalis

IN Apple Scab Monitoring in Himachal Pradesh

In Himachal Pradesh, severe apple scab outbreaks in the late 1970s led to the establishment of
specialized monitoring laboratories.

Instruments such as leaf wetness recorders and automated predictors were installed. When
favorable conditions were detected, alerts were issued through sirens, radio broadcasts, and
direct communication.

The Reuter Stokes predictor proved especially effective in Kotkhai. Fungicides were
recommended based on whether curative, preventive, or eradicative action was needed.

This remains one of India’s most successful disease forecasting initiatives.

Why Plant Disease Forecasting Matters

Modern agriculture demands precision. Blanket pesticide spraying is costly and environmentally
harmful. Forecasting systems allow:

e Timely application of fungicides
e Reduced chemical usage

o Lower production costs
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e Better environmental protection

e Improved crop yield and quality

By combining weather monitoring, pathogen biology, and field observation, plant disease
forecasting transforms disease management from reactive to proactive.

And in farming, timing is everything.

For more notes and study materials, please visit
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