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eather plays a pivotal role in influencing the occurrence, development, and spread of 

agricultural pests and diseases. Temperature, humidity, rainfall, and wind act as 

catalysts that directly affect the life cycles of pathogens and insect pests, often triggering 

outbreaks under favorable conditions. Understanding these weather-disease-pest relationships 

is essential for developing timely and location-specific preventive measures, especially in the 

context of climate change and integrated pest management (IPM). 

Introduction 
Weather is the state of atmosphere at a given place at given time. It plays an important role in 

agriculture influencing fundamental decisions such as the choice of crop, variety, and 

planting location as well as tactical pest management strategies during the growing season. 

Accurate and timely weather information is necessary for making informed management 

decisions to prevent or mitigate potential disease and pest outbreaks thereby improving crop 

development and ensuring profitable yields for farmers. The relationship between agriculture 

and climate is reciprocal and agricultural practices must adapt to climatic challenges. 

 Pest is any living organism that cause harm to plants and reducing the yield 

significantly. Pests are broadly defined to include insects, mites, other arthropods, diseases 

(plant pathogens), nematodes, weeds and vertebrates. These organisms represent significant 

constraints to crop productivity and profitability worldwide causing direct damage to crops 

and inducing plant stresses that reduce yields. Globally, pre-harvest and post-harvest losses 

due to insects, weeds, and plant pathogens are estimated to be as high as 45 % even with the 

application of chemical pesticides and the use of resistant varieties. Three essential elements 

are needed for a pest or disease outbreak: a virulent pathogen or pest, a susceptible host plant, 

and ideal environmental conditions.  

Key Weather Factors Influencing Pest and Disease Outbreaks 

In agriculture, the frequency and intensity of pest infestations and plant diseases are greatly 

influenced by the weather. Among the primary influencing factors are: 

A. Temperature: Temperature is one of the most important climatic factors influencing pest 

distribution and population levels. Every organism, including insect pests, has an optimal 

temperature range for growth and activity. Within this range, their biological functions 

operate most efficiently. For example, insects like the Weevil may migrate to cooler areas 

when temperatures become too high.  
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Pests such as rice stem borer, gall midge, 

mustard aphid, and cabbage aphid all have 

specific temperature thresholds that trigger 

their occurrence. Additionally, temperature 

significantly affects the survival of soil-

dwelling insect stages. 

B. Humidity: Humidity, particularly relative 

humidity, also plays a major role in pest 

development. Many pests have evolved 

mechanisms to regulate their internal moisture 

and tend to inhabit areas with suitable 

humidity levels for proper growth and 

reproduction. A relative humidity above 60% 

is favorable for pests like the sugarcane top 

borer, while morning humidity conditions are critical for pests such as the okra shoot and 

fruit borer. 

C. Rainfall: Rainfall affects pest activity by altering soil moisture and temperature, which in 

turn influences insect survival—especially for those with soil-based life stages. For instance, 

heavy rain can reduce red locust populations, and early-season flooding can harm pests like 

Diparopsis. Rainfall also contributes to the occurrence of pests such as rice stem borer 

(during the monsoon) and cotton whitefly. Light rains or dew can help bind pesticide dust to 

plant surfaces, reducing loss due to wind. 

D. Wind: Wind significantly impacts pest behavior and spreads, particularly in the case of 

migratory pests. It aids in both short- and long-distance insect movement, with species like 

migratory locusts often traveling downwind. Wind direction and speed are also essential in 

pesticide application, as they affect how well the spray covers target areas and minimize 

chemical drift. 

Favourable Weather Conditions for Pest Incidence in Major Crops 
Table 1. Pest and its favourable condition 

Crop 

Category 
Crop Pest Scientific Name Effective Weather Parameters 

Cereals 

Rice Stem borer 
Tryporyza 

incertulas 

Rainy season, Min Temp: 14–

27°C, Max Temp: 28–30°C 

Rice Gall midge 
Pachydiplosis 

oryzae 

Air temp: 16–34°C, Pre-monsoon 

showers, High humidity 

Rice Leaf hopper Nephotettix sp. Light, constant rainfall 

Sorghum Shoot fly Atherigona soccata 
Lower maximum temperature, 

Afternoon relative humidity 

Oilseeds Mustard Aphid Lipaphis erysimi 
Max Temp: 21.7–23.5°C, Min 

Temp: 7.2–9.4°C, RH: 55–69% 

Vegetables 

Brinjal Jassid 
Amrasca biguttula 

biguttula 
Vapour pressure 

Cabbage Aphid Lipaphis erysimi 
Air temp: 20–30°C, Thermal time, 

Max & Avg Temp, Temp gradient 

Okra 
Shoot & 

fruit borer 
Earias vittella 

Max temperature, Vapour 

pressure, Morning relative 

humidity 

Tomato Fruit borer 
Helicoverpa 

armigera 
Minimum temperature: 10–14°C 

Fiber Crops 

Cotton Whitefly Bemisia tabaci 
Air temperature, RH, Bright 

sunshine hours, Rainfall 

Cotton Fruit borer 
Helicoverpa 

armigera 
Minimum temperature: 10–14°C 

Fig1. Temperature influence on pest  

(Skendžić et al., 2021) 
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Pulses Pigeon pea Pod borer 
Helicoverpa 

armigera 
Minimum temperature: 10–14°C 

Sugar Crops 

Sugarcane Top borer 
Scirpophaga 

novella 

Relative humidity > 60%, 

Relatively low maximum 

temperature 

Sugarcane Leaf hopper Pyrilla perpusilla 

High humidity, Low max temp, 

Low rainfall, Break in monsoon, 

Rainfall in June 

Favorable Weather Conditions for Major Crop Diseases 
Table 2. Disease and its favourable condition 

Crop Disease Causal Organism Favorable Weather Conditions 

Rice 

Blast Magnaporthe oryzae 

20–30°C, RH > 90%, prolonged 

leaf wetness, cloudy weather, light 

rain 

Bacterial Leaf 

Blight (BLB) 

Xanthomonas oryzae pv. 

oryzae 

25–34°C, high RH, heavy rainfall, 

wind-blown rain 

Sheath Blight Rhizoctonia solani 
28–32°C, RH > 85%, dense 

canopy, frequent rainfall 

Wheat 

Rusts (Leaf, Stripe, 

Stem) 
Puccinia spp. 

15–20°C, RH > 60%, dew 

formation, cool nights 

Karnal Bunt Tilletia indica 
18–24°C, RH > 70%, cloudy 

weather during flowering 

Maize Downy Mildew Peronosclerospora sorghi 
20–25°C, RH > 90%, wet soil, 

high soil moisture 

Groundnut 

Tikka Leaf Spot Cercosporidium spp. 
25–30°C, RH > 80%, intermittent 

rain 

Rust Puccinia arachidis 
24–30°C, high RH, dry spells after 

rain 

Sugarcane 

Red Rot Colletotrichum falcatum 
30–35°C, high humidity, 

waterlogged or rain-soaked fields 

Smut Sporisorium scitamineum 
30–35°C, low RH, dry and 

stressed soils 

Cotton 

Alternaria Leaf 

Spot 
Alternaria macrospora 

25–30°C, RH > 80%, dew or light 

rain 

Fusarium Wilt 
Fusarium oxysporum f. sp. 

vasinfectum 

28–30°C, dry soil, drought 

conditions 

Chickpea 

Ascochyta Blight Ascochyta rabiei 
15–25°C, RH > 80%, cloudy and 

humid conditions 

Wilt 
Fusarium oxysporum f. sp. 

ciceri 

24–28°C, low soil moisture, poor 

drainage 

Soybean 

Anthracnose Colletotrichum truncatum 
25–30°C, RH > 85%, frequent 

rainfall 

Yellow Mosaic 

Virus (YMV) 

Begomovirus (transmitted 

by whitefly) 

25–30°C, dry and warm weather 

favors vector activity 

Tomato 

Late Blight Phytophthora infestans 
10–20°C, RH > 85%, continuous 

cloud cover, leaf wetness 

Early Blight Alternaria solani 
24–30°C, RH > 80%, alternating 

wet and dry spells 

Banana 

Panama Wilt 
Fusarium oxysporum f. sp. 

cubense 
28–32°C, poorly drained soils 

Sigatoka Leaf Spot Mycosphaerella spp. 
26–30°C, RH > 90%, prolonged 

leaf wetness 
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Common preventive measures against pest and disease 
 Adjust pesticide/fungicide spraying based on weather forecasts. 

 Reduce spraying frequency to prevent pesticide resistance. 

 Select crops and varieties suitable for expected seasonal weather. 

 Modify planting dates to avoid peak pest periods. 

 Ensure crops pass vulnerable stages before pest pressure increases. 

 Use disease-resistant or tolerant varieties as per climate forecasts. 

 Match resistant varieties to local climatic conditions using risk assessment. 

Conclusion 
Weather acts as a key driver in the emergence and spread of pests and diseases in crops. 

Recognizing weather patterns and integrating them into early warning systems and farm-level 

decisions can significantly reduce crop losses and enhance sustainable pest management. 
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