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P RO D U C T I V I T Y  



PRODUCTIVITY 

Fracture 

Calcium demand ↑ 

Fitness ↓ 

Egg quality 

Egg quantity  E g g  n u m b e r  
 E g g  w e i g h t  

 S h e l l  b r e a k i n g  s t r e n g t h  
 S h e l l  w i d t h  

Hypotheses: 



 1 5 0 fo c a l  h e n s   
 10 identical  pens (commercial  setting) 
 2 hybrids, minority focal  birds 

 

 1 1  t im e  p o in t s   
 22, 25, 28, 33, 37, 40, 45,  

49, 54, 57, 61 weeks of age  
 5 days of data col lection each 

 

 D ye  a d m in i s t r a t ion   
 → individual  egg qual i ty  

 

 X r ay s  a f te r  d a t a  c o l l e c t ion  
 → fractures  

 

 B lo o d  s a m p l i n g  
 → reproduction hormones (2 time points)  
 

 Fe a t h e r  s c o r in g  /  we ig h in g  
 → general  condition (2 time points)  

 

 C ro p  c o n te n t  
 → estimate of feed intake  

PRODUCTIVITY - METHODS 



 Dye administration on 3 consecutive days 
 Fat soluble dye 
 4 different colours 
 15 distinct combinations 

 

PRODUCTIVITY - METHODS 



X-RAYS  
 Fracture  /  no  f racture  

 Locat ion 
 Fracture  Type 

 Cal lus  format ion 
 Angles 

 Dislocat ion 
 . . .  

 
 
 

EGG PARAMETERS  
 Number of  eggs  
 Egg weight  

 Shel l  breaking s t rength 
 Shel l  w idth  

 

PRODUCTIVITY - OUTCOME 



PRODUCTIVITY - OUTCOME 

4391 eggs analysed 
7373 eggs counted 

545 lesions 

10 pens 

144 hens 



NEW FRACTURES 
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yes yes yes 

yes no? no? no 

no no 

no 

no no effect of new fractures  
on individual productivity 



BUT... 
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include ongoing processes! 



HEALED << STABLE << NEW << HEALING 

22 

62 58 53 49 
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new  

stable 

healing 

healed 

healing new 

stable 

no fracture no fracture stable 

new healing healing 

new 

healing 



PRODUCTIVITY VS. MOBILITY 

new healed healing stable 

Productivity 

Mobility 



M O B I L I T Y  



MOBILITY - HYPOTHESES 

Fracture 

Pain Mobility 

Hypotheses: 
 L e v e l  c h a n g e s  
 D u r a t i o n  o f  s t a y  p e r  l e v e l  

D E C R E A S E  

P R I M A R Y  R E S O U R C E S  



 120 focal  hens  
 6 identical  pens (commercial  system) 
 2 hybrids, minority focal birds 

 11 time points 
 6 days of data col lection each 

 Infrared tracking system 
 → individual mobil i ty behaviour  
 6 levels: l i tter,  lower t ier ,  nest box, upper t ier ,  veranda 

 X-rays af ter data col lection 
 → fractures  
 3 time points: before AND after 

 Feather scoring / weighing 
 → general  condition (3 time points)  

 Analgesic treatment 
 ? t ime points 
 ? focal birds with fractures, ? without fractures 
 Treatments: Opioid, sal ine 

 Dye capsules 
 Last t ime point 
 5 days 

 

MOBILITY - METHODS 

Experiment is still running! 

IR validation: 
there is more! 



MOBILITY - HYPOTHESES 

Fracture 

Pain Mobility 

Hypotheses: 
 L e v e l  c h a n g e s  
 D u r a t i o n  o f  s t a y  p e r  l e v e l  

D E C R E A S E  

P R I M A R Y  R E S O U R C E S  

 Behaviour patterns 

1 pen │ 12 hens │ 7 -11 days │ tracking only  



IR VALIDATION - METHODS 

perches 
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nest  boxes 
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MOBILITY - METHODS 

4: top t ier  
f o o d  /  w a t e r ,  p e r c h e s  

3 :  nest  boxes  
n e s t  b o x ,  p e r c h e s  

2 :  lower  t ier  
f o o d  /  w a t e r ,  p e r c h e s  

1 :  l i t ter  
l i t t e r  
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 Number of level changes per day 
 Ø 80.3 ± 43.6 
 27.3 ± 5.9   <   x   <   129.3 ± 21.2 
 Coefficients of variation (VC): 0.09 to 0.30, Ø 0.17±0.06 

 

 Number of level entries per day 
 Litter:   Ø 27.7 ± 11.4  VC: 0.15 ± 0.05 
 Lower tier:   Ø 26.8 ± 17.4  VC: 0.21 ± 0.10 
 Nest box:   Ø 13.1 ± 17.8  VC: 0.40 ± 0.22 
 Top tier:   Ø 3.9 ± 4.4  VC: 0.46 ± 0.26 
 Veranda:   Ø 9.0 ± 4.4  VC: 0.26 ± 0.13 

VALIDATION TRIAL 



OUTPUT: EXAMPLE 

top t ier  

nest  box  

lower  t ier  

l i t ter  

veranda 

l ight  

veranda open 



 7 

FRACTURES ~ CONSISTENCY 



 

FRACTURES  ~  ROOSTING LOCATION 

Lower  t ier  Top t ier  L i t ter  



NEST BOX VISITS – 25.5H 



NEST BOX VISITS– 24H 



 

NEST BOX VISITS– NEVER? 



PRODUCTIVITY AND MOBILITY 

new healed healing stable 

Productivity 

Mobility 



Thank you for your attention! 
Questions? 



 Outcome variables 
 Laying performance [%] 
 Egg mass [g] 
 Shell breaking strength [N] 
 Shell thickness [mm] 

 
 Fix ef fects 
 Hybrid 
 Age 
 Fracture 

 
 Crossed random effect 
 Pen / hen / time point / egg 
  time point / group 

PRODUCTIVITY - STATS 



 Hyperaktiv vs. Faul 
 9 
 37 
 3 

 

INDIVIDUALITY / CONSISTENCY 
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CONSISTENCY 



 

ROOSTING – WHEN? 

13:15 –  14:55 16:00 –  16:30 16:40 –  17:00 



 

ROOSTING – WHERE? 

Lower  t ier  Upper  t ier  L i t ter  



 

FALLS 
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