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Main message 

 
Fight variability with variability 



 

Message 1. 

  

Grazing livestock are mobile biochemical analyzers  

 

not lawn mowers 

 

(or taxonomists) 







Collection and analysis of volatiles (aromas) 



deterrents 

attractants 

Volatile compounds in oaten hay,  

cow preferences, and nutritive value traits 
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Correlations  

(%variation in one trait accounted  for by variation in the other) 

SJ Pain, S Colegate & DK Revell, unpublished data 

Oaten hay - 112 volatile compounds;  6 correlated with feeding preferences 



Why secondary compounds can be so influential 

2. They influence rumen 

fermentation patterns 

3. They influence gastrointestinal 

óhealthô 

1. They act as readily recognised 

cues for nutritional traits or 

toxins Provide a direct 

link to memory 

The gut ódrivesô 

the brain 



 

Message 2. 
  

Plants eaten in modest amounts  
can still be important  

 
because the plants are all different 

(plants aint plants) 



Å{ƻƳŜ Ǉƭŀƴǘǎ Ŏŀƴ ōŜ ǘƘŜ ΨŦǳŜƭ ŀŘŘƛǘƛǾŜΩ ǘƻ 
give better performance 

άLƳǇǊƻǾŜǎ ŜƴƎƛƴŜ  
performance & 

 ŜŎƻƴƻƳȅέ  

ÅThey are not the substitute for the fuel 
Å Χōǳǘ ǘƘŜȅ Ŏŀƴ ƳŀƪŜ ŎƻƳǇƭŜȄ ǘƘƛƴƎǎ 

work better 
 



Fuel for livestock = metabolisable energy (MJ ME) 
 

Gross energy 
 
 
 

Digestible energy 
 
 
 

Metabolisable energy 
 
 
 

Production 

faeces 

methane 

 
Characteristics of the feed 
 
Macronutrients 
Å e.g. protein, carbohydrates (fibre, starch) 

 
Micronutrients 
Åminerals & trace elements 
 
Extra-nutrients  
Å plant secondary compounds 
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Characteristics of the feed 
 
Macronutrients 
Å e.g. protein, carbohydrates (fibre, starch) 

 
Micronutrients 
Åminerals & trace elements 
 
Extra-nutrients  
Å plant secondary compounds 

 

additives 

Fuel for livestock = metabolisable energy (MJ ME) 
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Fermentability (kPa) 

Methane 
(ml/g DM) 
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/ŀƴ ǎƘƻǳƭŘ ƳŀƴŀƎŜ ǘƘŜ ŜŎƻǎȅǎǘŜƳ ƻǳǘ ƘŜǊŜΧ 

Χ ϧ ƛƴŦƭǳŜƴŎŜ ǘƘŜ ŜŎƻǎȅǎǘŜƳ ƛƴ ƘŜǊŜ 

Χ ǘƻ ǎǳƛǘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ϧŎƭƛƳŀǘŜ 



A varied diet 
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Message 3. 

  

Animal experiences modify  

Åwhat they eat 

Åwhere they go 

 

 

 



Genetics 
 
 
 

Pre-natal (in utero) 
 
 
 

Early life with mum 
 
 
 

Learning from others 
 
 
 

Repeated exposure 
 
 

Physiological 
adaptation 

Behavioural 
adaptation 



Physiological adaptation 
 

early-life programming 
epigenetics 



Feeding saltbush or high-salt  
during pregnancy   

 
Gene expression 
Å 30% increase in DNA methylation 
Å 25% decrease in expression of the gene for renin 
 
Hormones involved in salt & water balance 
Å 20% decrease in plasma renin 
Å 10% increase in the high-salt offspring 

 
Kidney size and structure 
Å 15% decrease in  the number of glomerular 
Å 15% increase in the size the glomerular & the kidney 

 
 

  
 

 

Serina Digby, Megan Chadwick, Sharon Tay, Dean Revell 



9ŦŦŜŎǘǎ ŘƛƳƛƴƛǎƘ ŀǎ ǘƘŜ ŀƴƛƳŀƭ ƎŜǘǎ ƻƭŘŜǊΧ  
& has other experiences 
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Behavioural adaptation 

 

 
Diet selection 

 
a symptom of animals learning about the feeds on offer 

 



Saltbush offspring 

ÅSelect more saltbush in preference testing  

ÅBut they donôt eat more of a feed formulated to be high in salt (NaCl) 

 

ÅAre more discriminatory between a óstandardô saltbush and an óeliteô 

saltbush in preference testing 

 

ÅGain more body weight as weaners when they grazed saltbush 



After 1 
week of 
grazing 

Before 




