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Climate impacts on agriculture
“Climate change poses a direct risk to crops, 
livestock and commercial trees through increased 
exposure to 
• heat stress,
• drought risk,
• waterlogging,
• flooding,
• fire, and
• pests, diseases and invasive non-native species”
“Independent Assessment of UK Climate Risk”, 
Climate Change Committee, June 2021
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Climate and oil seed rape
Abiotic Biotic

Low temperatures Stem canker

Waterlogging Leaf spot

Higher temperatures / Heat 
stress

Sclerotinia 

Drought / water stress Cabbage stem flea beetle 

Aphids

Clubroot

Weeds
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Crop calendar

Sowing
Germination & Emergence 

Early growth
Vernalisation 

Stem elongation 
Flowering 

Pod and seed development
Harvest Harvest

Biotic Stresses

Pest risks 
CSFB Adult beetle feeding 

CSFB Larval feeding
Aphids (Turnip Yellow Virus)

Disease risk 
Phoma Stem Canker 

Clubroot Clubroot
Sclerotinia stem rot

Abiotic Stresses Climate risks

Heat Stress Heat Stress 
Low temperature/soil crusting

Frost (Early & late frosts) & Lodging
Water logging/High rainfall

Salinity (soils)
Drought Stress Drought stress 

Compound events Drought & heat Stress & salinity Frost can lead to logding

Climate and oil seed rape
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Fertilizer application
Plan N applications

N, P & K Application N & S application to soil Foliar N Application

Growth regulators/
hormones

Calculate & Asess GAI for PGR planning

PGR Application

Seed 
management

Choose seed rate,
 variety and establishment method Assess seed maturity

Dessciate or swath 

Disease
 managemnet 

Assess soilborne disease Assess Sclerotina risk 
Check for persistent 

disease that may 
harm subsequent crop 

Monitor Phoma Canker and leaf spot

Phoma leaf sprays Sclerotina sprays

Weed 
management

Assess weed risk and decide
 pre-emergence herbicide use

Monitor soil temps for 
Autum herbicide application

Assess weeds & 
plan spring 

herbicide application

Flower buds visible  is 
the cut-off for most 
spring herbicides

1st Feb - Propyzamide 
cut off

28th Feb - Carbetamide 
cut off

Pre-emergence herbicide
Apply last herbicides before
 canopy closure or harvest 

interval breached 

Post emergence herbicide application

Pest 
management

Asess pest risk Monitor pollen beetles Monitor seed weevils 

Monitor slugs & beetles

Flea beetle & Aphid sprays Pollen Beetle spray 
(Before flowering) Seed weevil spray

Slug control
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Impacts on IPM strategies
• Pest / predator 

migration, 
overwintering and 
phenology 

• Pesticide 
effectiveness and 
mobilization

• Weeds, crop 
rotations, cover 
crops …
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How will climate hazards impact crops and pests / disease threat?

• Do hazards coincide 
with vulnerability / 
phenology?

• Which hazards 
should be considered 
a priority?

• How quickly will 
change happen?

• Climate analogues of 
future UK climate
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Heat Stress at 
anthesis

• 2 potential anthesis 
periods: 18 May-31 May 
and 1 Jun-14 Jun

• 3 time periods: Historical 
(1993-2022), Near future 
(2021-2040), Mid-century 
(2041-2060)

• Heat stress events occur 2-
3 (or more) years out of 10 
by mid-21st century across 
arable region
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Understanding UK regional climate:

 How are UK regional climates 
changing?

 How do future UK regional climates 
compare to current international 
climates?

 What are the implications for new 
crops and varieties?

Climate Analogues
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Rate of change
• Crops / horticulture 

heat stress: 1-day 
maximum 
temperature > 30°C
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• Wide variety of potentially impactful changes likely as climate changes
• Potential to explore further detail:

• Most impactful hazards
• Growing environment for new crops and varieties (and pests?)
• Speed of changes over coming decades

• Crossovers with other GINs (WGIN, VEGIN, PCGIN)

Summary

thomas.crocker@metoffice.gov.uk
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