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Policy context 
•  All aware of Agriculture’s legal 

obligations under SG Climate Change 
Act (2009) – reduce Carbon footprint of 
livestock farming 

 

• Set against this, increasing global 
demand for food, inc. livestock 
products, meat & dairy  

 

• Possible to achieve BOTH objectives 
through increased biological efficiency 
of livestock production:  “Sustainable 
intensification” (Sir John Beddington, 
Govt Chief Scientist, 2011) 
 

 



Source: Farmers Weekly 

Reducing the burden of endemic, 
production-limiting disease 



Climate Change and Endemic Disease 

• Mitigating the Impact 
– Disease impact on climate 

– Climate impact on disease 

 

• Monitoring Change 
– Change in climate (e.g. Sniffer) 

– Change in diseases (e.g. SAC, MRI) 

 

• Adapting to Change 

Liver Fluke Outbreaks as %age of diagnosable submissions
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Production-limiting Disease Control 

Diagnostics e.g.  

• BVDV – routine use 

• CLA – on market 

• Johne’s Disease –development 

 

Vaccines e.g. 

• Toxoplasma – routine use 

• Haemonchus – near market 

• Chlamydia - development 



 
 

 
 

• Climate  Change in Scotland (Sniffer report, 2006) 
- Increased temperature (ave, max & min) 
- Increased rainfall, more extreme events 
- Reduced frost days 
- Longer grazing seasons 

 

• Disease change in Scotland? – changes play into 
hands of pathogens with environmental life-cycle 
stages e.g. parasitic helminths (“worms”) 

Climate Impact on Disease 



Climate and Parasites 

https://www.wormboss.com.au/images/content/worm_larvae_drop.jpg




Monitoring change 
• Change in prevalence, geographical 

distribution & seasonality of major 
GI nematodes that contribute to 
parasitic gastroenteritis (PGE) e.g. 
Teladorsagia & Nematodirus 

 
 

 

 



Emerging Disease Threats 

    Haemonchus contortus – 
the “Barber’s Pole” worm 

 

• Most important GI nematode of 
small ruminants in the world  

 

• Highly pathogenic, blood-
feeding parasite 

 

• Scourge of livestock industry in 
S. Hemisphere, esp. Australia, S. 
Africa & S. America 

 



% Farms +ve for Haemonchus 

Ewes Lambs 

England 66% 59% 

Wales 42% 31% 

Scotland 29% 22% 

%  Haemonchus 
in sample 

0-58% 0-93% 

Survey of ~200 sheep farms: 
 
 
 
 
 
 
 
 
 
 
 
 
 

Haemonchus contortus in the UK 



Adapting to Change –Haemonchus vaccine 

 1. Extract proteins from the parasite’s gut 

 2. Inject into sheep, which 
make antibodies that 
circulate in the blood 

 
        3. When a vaccinated animal 

gets infected, the parasites 
ingest blood containing 
antibodies that bind to their 
intestines … 

 ….leading to greatly 
reduced egg output 
and worm numbers! 
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Effect of vaccine on grazing Merino lambs in NSW

Trialled in calves, grazing lambs & goats in S. Africa, Australia & Brazil  

     Field trials of Haemonchus vaccine 



Commercial  vaccine 
production 
 

•Machine for rapid recovery of 
adult Haemonchus from 
infected abomasa coming off 
the line at an abattoir 
 
•One person can purify ~1.5 
million doses (@2 g) of vaccine 
in <2 weeks 
 
•This represents the first vaccine 
for any gut worm in any host, 
inc. man! 
 
  
 
 

2 mins 



Adapting to Change - Extreme Weather 
Events 

• Higher incidences of 
flooding will increase the 
risk of faecal 
contamination of water 
courses, thus posing an 
increased public health 
risk.  

 



Cryptosporidium 

• Protozoan parasite, common in 
cattle and sheep 

• Also affects humans 

• Molecular (DNA-based) typing 
tools developed to understand 
transmission and improve 
prevention 

• Recent problem in cattle in 
Aberdeenshire -“CryptoBeef” 
project 

 

Parasite diversity 



Adapting to change 

    Liver fluke, Fasciola hepatica  

• Emerging disease during last 
Programme 

• Need for improved control measures 

• Focus of research in new RESAS 
Programme 

 

 

Liver Fluke Outbreaks as %age of diagnosable submissions
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New Needs: Liver Fluke Diagnostics 

• Live Animal 
– invasive (blood) 

– non-invasive (faeces) 

 

• Treatment efficacy 
– Faecal egg count reduction test (FECRT) 

– Coproantigen reduction test (CRT) 

 

• Pasture burden 
– fluke in snails 

– cysts on pasture 
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