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_ INTRODUCTION
Ratul Moni Ram The weather conditions of an area determine the
SMS Plant Protection KVK development of plant diseases because they create essential
Narkatiyaganj West Champaran environmental conditions that specifically impact plant
Bihar RPCAU Pusa health. The intensity of plant disease outbreaks depends on

the interaction between three main elements which include
the host plant and the pathogen and the surrounding
environmental conditions known as the disease triangle. The
presence of a susceptible host together with a virulent
pathogen will not lead to disease development unless the
environmental conditions provide suitable conditions for
such development.

The growth and reproduction and survival and
dissemination of plant pathogens get influenced by weather
parameters which include temperature and relative humidity
and rainfall and wind and light and soil moisture. The
understanding of these parameters needs to be mastered
because they provide essential information for predicting
diseases and executing interventions at the right time and
achieving sustainable crop production. The rising climatic
variability has led to an increased need for disease
*Corresponding Author management methods which depend on weather conditions.
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2. Major Weather Parameters Affecting Disease
Development

2.1 Temperature

Temperature represents one of the most vital environmental
elements which affect the progression of plant diseases.
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The majority of fungal diseases develop under
moderate temperatures but  extreme
temperature conditions will stop pathogen
development. The pathogens which thrive in
extreme conditions represent one specific
group of organisms that exhibit this ability.
The optimal temperature range for late blight
of potato development exists between 15°C to
20°C while powdery mildew diseases prefer
moderate temperatures along with relatively

The pathogens that cause powdery
mildew prefer to grow in environments with
moderate temperatures and dry weather
conditions. Pathogen development progress
will be delayed by low temperatures because it
inhibits metabolic activities yet the pathogen
remains active.

2.2 Relative Humidity (RH)

Spores need specific humidity levels to
germinate while plant pathogens use these
levels to establish infections. Fungal and
bacterial infections thrive in conditions where
relative humidity exceeds 85 to 90 percent.
Spore viability increases under moist
conditions because these conditions enable
pathogens to infect plants while spreading
their disease.

Pathogens develop better in high
humidity environments because this weather
condition helps build their spore population.
Downy mildew pathogens need high humidity
levels to infect plants while rust diseases
spread quickly in environments that maintain
high humidity.

2.3 Rainfall

Plant disease development experiences
multiple changes because of rainfall. The
process needs water to activate spore growth
because the moisture creates essential
conditions for pathogen infection. Rainwater
enables pathogen spreading through its ability
to create splashes and runoff and water-based
movements.

Certain diseases become epidemics
because of constant rain whereas excessive
rainfall creates waterlogged soil conditions
that help soil-borne pathogens thrive. Frequent
rains and high humidity create conditions that
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contribute to rice blast disease while rain
splashes enable bacterial blight to spread
quickly.

2.4 Leaf Wetness Duration

Leaf wetness duration serves as an important
factor that directly affects infection processes
in various plant diseases. The term describes
the duration which plant surfaces remain wet
because of dew and rain and irrigation
activities.

Fungal  pathogens  depend on
continuous leaf wetness which lasts for a
defined timeframe so that their spores can
germinate and enter plant tissues. The
probability of developing infections through
disease progression rises when leaf wetness
lasts for extended periods. The pathogen
responsible for apple scab requires multiple
hours of leaf wetness to infect its host plant.
2.5 Wind
Wind functions as an essential mechanism that
enables plant pathogens to travel between
short distances and long distances. Wind
currents transport airborne fungal spores from
rusts and mildews which results in quick and
extensive disease transmission across different
areas. Wind not only helps with organism
movement but also creates changes in
microclimatic conditions through its effects on
both temperature and humidity. Plants suffer
from strong winds because they result in
physical damage which creates points of entry
for pathogens. The wind carries insect vectors
who transmit viral diseases which helps to
spread the disease.

2.6 Light (Sunlight)

Light intensity and duration indirectly
influence plant disease development. High
sunlight intensity tends to reduce humidity and
leaf wetness, thereby suppressing the growth
of many pathogens. Ultraviolet radiation in
sunlight can also have a direct inhibitory effect
on certain microorganisms.

Conversely, low light intensity or
prolonged cloudy conditions create a favorable
environment for many fungal pathogens by
maintaining higher humidity and cooler

temperatures. Thus, light conditions
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significantly affect disease dynamics in crop
fields.

2.7 Soil Moisture

Soil moisture is particularly important in the
development of soil-borne diseases. High soil
moisture levels, especially under poorly
drained  conditions, create an ideal
environment for pathogens such as Pythium,
Phytophthora, and Rhizoctonia.

Excess moisture reduces soil aeration
and promotes the survival and multiplication
of these pathogens, leading to diseases such as
root rot, damping-off, and wilting. Proper
water management is therefore essential to
minimize the incidence of soil-borne diseases.
3. Weather Parameter Interactions Lead to
Disease Development
Plant diseases start through the interaction of
weather parameters because they do not
operate as separate entities under natural
conditions. The combination of suitable
temperature conditions together with high
humidity levels and sufficient moisture results
in disease outbreaks which escalate into major
epidemics.

The combination of  moderate
temperature together with high relative
humidity and frequent rainfall creates ideal
conditions for fungal diseases. The
combination of warm temperatures with high
soil moisture levels creates conditions that
enable the development of root pathogens. The
interactions  between  these  elements
demonstrate that disease development requires
comprehensive weather condition monitoring.
4. Disease Forecasting and Weather-Based
Models
Modern disease forecasting systems use
weather parameters as their fundamental
element to predict plant disease outbreaks and
disease severity. Agrometeorological models
and simulation models and early warning
systems use both current weather information
and past weather patterns to determine the
likelihood of disease outbreaks.

Farmers use these forecasting tools to
implement protective actions that include
applying pesticides only when necessary
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which leads to decreased chemical usage and
lower crop damage. Digital agriculture
platforms now include weather-based advisory
services to deliver specific farming advice that
matches different farming locations.

5. Role in Integrated Disease Management
(IDM)

The identification of weather parameter
functions serves as the foundation for
developing successful Integrated Disease
Management (IDM) procedures. Weather data
enables farmers to evaluate their options for
crop management decisions.

The selection of proper sowing time
enables farmers to prevent crops from
experiencing peak disease outbreaks. The
selection of disease-resistant plant types
together with the development of effective
irrigation methods leads to decreased disease
spread. The prohibition of irrigation during
evening hours enables farmers to control leaf
wetness which results in decreased infection
risks. The agricultural sector benefits from
weather-based fungicide application because it
enhances fungicide effectiveness  while
decreasing operational expenses.

6. Climate Change and Disease Dynamics
Plant disease development patterns experience
substantial changes due to climate change. The
combination of rising temperatures together
with changing rainfall patterns and more
frequent extreme weather events results in
changes to both the distribution and severity of
plant diseases.

Rising temperatures enable certain
pathogens to expand their geographic
distribution which results in their ability to
infect new areas and agricultural products.
Changes in precipitation patterns result in two
possible outcomes for disease incidence which
vary according to the specific crop and
pathogen involved. Climate change will bring
new agricultural challenges through the
emergence of novel diseases together with
more aggressive pathogen strains which will
threaten farming systems.
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7. Practical Implications for Farmers

Farmers can effectively manage plant diseases
by understanding and utilizing weather
information. The daily weather forecasts
require monitoring because they help predict
disease risks. Mobile-based advisory services
together with early warning systems provide
agricultural professionals with immediate
disease management recommendations.

The first step to reduce disease spread
involves  farmers implementing climate-
resilient agricultural methods while
maintaining their fields and providing proper
drainage and ventilation. The combination of
traditional knowledge with contemporary
weather prediction methods enables better
disease control systems.

CONCLUSION

Weather parameters play a fundamental role in
plant disease development by influencing
pathogen growth, survival, and dissemination.
Factors such as temperature, relative humidity,
rainfall, wind, light, and soil moisture
collectively determine the incidence and
severity of diseases in crops.

A comprehensive understanding of these
parameters  enables  accurate  disease
prediction, timely intervention, and effective
management.  Integrating  weather-based
knowledge with modern technologies such as
forecasting models and digital advisory
systems will be crucial for sustainable and
profitable agriculture in the future.
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