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Maintenance energy 

ÅFeed ----- 70% of the production cost.  

 

ÅMaintenance ----- 70% of the feed cost.  

Å-------------------------------------------------- 

ÅAlmost = 50% of the production cost 



Maintenance energy 

ÅThere are many factors affecting the energy 
requirement for  maintenance, such as  

 

ÅAcclimatization, Patra et al. (2009), Helal et al. (2010) 

ÅFeed quality , Mecawi et al. (2006, 2008), Nassar (2014), Askar 
et al. (2016) 

ÅFeed intake level, Asmara et al. (2006, 2011, 2012), Helal et al. 
(2011), Askar et al. (2015), Askar (2016) 

ÅAnimal  activity , Beker et al. (2009, 2010), Goetsch et al. (2010), 
Askar et al. (2013, 2015) 

Åetc  
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Confinement: 

      Almost: 10% of maintenance 

Grazing:  

      Probably-up to 100% of maintenance 

Animal Activity  

Energy cost for grazing activity 





Relationship between energy 

Expenditure and energy 

requirements 
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Gross energy 

(heat of combustion) 

Fecal energy 
Digestible energy 
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Estimate of pasture intake, composition and digestibility 

Internal marker  

Feces samples 

ÅHand-plucked forage 
ÅIndividual plant species 

ÅSimulated grazed samples 

Freeze dried then ground and analyzed for internal markers 

Metabolizable Energy Intake (MEI) 



Metabolizable Energy Intake (MEI) 



Energy Expenditure (EE) 

ÅEnergy expenditure has been determined under 

controlled or confinement conditions by 

measuring oxygen consumption, and carbon 

dioxide and methane production (Brouwer, 1965) 

or by only oxygen consumption (McLean, 1972) 

in respiratory chambers conditions,  

ÅExpensive 

ÅThese conditions are not necessarily reflected 

those of grazing animals or in group.  

ÅCannot follow the animal outside the chamber 



Heart Rate (HR) Monitor  

Å Another potential means of assessing EE by 

unrestrained animals is measurement of heart rate 

(HR), which has been applied with sheep 

(Barkai et al., 2002; El-Meccawi et al., 2008, 

2009), cattle (Brosh et al., 1998, 2002), goats 

(Puchala et al., 2003,2007; Helal et al., 2010), 

and Camels (Askar et al., undergoing).  



Heart Rate (HR) Monitor  



Hear rate  

Monitor (HR) 

 

Indirect 

Way 

 

BUT 

After  

its calibration 

 

To get 

EE / HR 

ratio 



How to get the EE / HR ratio : 

Energy expenditure will  be measured from O2 consumption and 
CO2 and CH4 production (Brouwer, 1965), while simultaneously 
measuring HR with  a Polar monitor (24 hours). 


