
The fresh factor
Research suggests clean air, and litter,  
matter to poultry 
Air quality is a common concern on Canadian poultry 

operations, due mainly to ammonia emissions from manure. 

But until recently, scientists had little understanding of how 

exposure to manure and manure gas impacts the health 

and behaviour of poultry flocks. 

Professor Alexandra Harlander, 

Department of Animal Biosciences, 

University of Guelph, embarked 

on a variety of experiments to 

improve her team’s understanding 

of poultry birds’ behavioural  

preferences toward manure  

and manure gas. Her study is  

the first of its kind to provide  

important insights into these  

behavioural preferences.

“In general, farm animals are kept on litter substrate that, 

over time, becomes increasingly soiled, leading to the 

production of manure gas,” says Harlander, who holds the 

Burnbrae Farms Professorship in Animal Welfare. “We know 

herbivores and large ruminants avoid foraging in the dung 

areas, and some wild birds develop strategies to avoid 

feces in their nests. We wanted to know – do chickens  

and turkeys differentiate between ammoniated and 

non-ammoniated environments? And how does exposure 

to ammonia affect natural behaviours such as foraging?”

Harlander’s team worked with the school of engineering at 

the University of Guelph (Professor Bill Van Heyst) to develop  

a high-tech environmental chamber for accurate gas  

measurements. They produced manure gas in various  

concentrations, using naturally sourced and artificially 

sourced ammonia, and allowed birds access to a foraging 

area containing raisins, mealworms and feed mix. 

While all birds demonstrated a preference for fresh air,  

Harlander says they could also discriminate between  

artificially and naturally sourced ammonia. She suggests 

the presence of other gases from excreta samples may 

have acted as a more familiar stimulus.

“Laying hens in particular were more likely to forage for longer 

periods in naturally sourced ammonia,” says Harlander. 

She notes birds have sensitive respiratory systems, and  

high ammonia is irritating to their eyes, nose and lungs.  

“Extremely high ammonia levels are a stressor for animals, 

and in poultry it can trigger feather pecking,” she says. 

To assess bird preferences for litter substrates, Harlander’s 

team offered a variety of options, including fresh litter, 

soiled litter, litter that had been treated to reduce ammonia 

content and no litter substrate. Laying hens did not express 

a preference for any litter, but Harlander says when it came 

to litter versus no litter, litter won out. 

“All the birds were interested in foraging,” says Harlander. 

“They avoided barren areas where there was no litter  

available to them.”

Harlander says another strategy to manage ammonia 

production in laying hens is through diet. Her team tested 

behaviour and cognitive abilities of birds fed various diets, 

including low protein/high energy diets thought to reduce 

ammonia in excrement. They found no cognitive differences 

between birds fed various rations.
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Hen houses used in Harlander’s research were covered verandas 
where birds were kept inside in an aviary, but had access to fresh air.
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“Additionally, we wanted to see if a high or low protein diet 

had an impact on the birds’ excretive composition, and 

also how it impacted liver metabolism,” says Harlander. 

“Birds bred for production are very young and they have 

high metabolisms, and all of the birds we tested had liver 

problems, no matter what their diet.” 

She notes birds’ livers are fragile, and fatty liver is a  

condition that is common among poultry raised in  

commercial housing systems as well as backyard chickens. 

The condition can lead to bleeding and sudden death. 

Harlander’s work in this area began with investigating the 

impact of ammonia on animal welfare of laying hens and 

continued with follow-up studies on broiler chickens and 

turkeys. The results they observed in laying hens were  

consistent in turkeys and broilers. All birds studied expressed 

a preference for naturally-produced ammonia, and  

laying hens foraged more in the clean litter. And, while 

nitrogen-reduced diets did not impact their behavioural 

or cognitive abilities, all birds studied – regardless of diet – 

showed signs of liver damage. She sees further opportunities 

for similar studies in other species, including animals in  

laboratory settings and small animals in home settings.

“An animal’s environment – when air conditions and housing 

are acceptable – makes a difference,” says Harlander. “In 

the case of poultry, stressors lead to feather pecking, irritation, 

cannibalism and mortalities. By giving them conditions they 

prefer, we remove some of those stressors.”

Harlander’s research was funded by the Canadian Poultry 

Research Council as part of the Poultry Science Cluster 2 which 

was supported by AAFC as part of Growing Forward 2,  

a federal-provincial-territorial initiative. 
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“All birds are interested  
in foraging, and they 
avoided barren areas 

where there was no litter 
available to them.”


