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1.   PM	MiFgaFon	&	Heat	Relief	in	Cage-Free	
House	by	Water	Spray	

2.   Managing	PracFces	in	Cage-Free	Housing	
to	Reduce	Floor	Eggs	

3.   ProducFon	Performance	of	a	Large	Fully	
Open	Cage-Free	House	–	A	Case	Study	



1.	PM	MiFgaFon	&	Heat	Relief	in	
CF	House	by	Water	Spray	
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Field verification test  
(50,000 DeKalb hens) 

Lab-scale study on spray 
dosage and efficacy 

Thermograph of water spray 
cooling  



Efficacy	of	PM	MiFgaFon	in	CF	
House	by	Water	Spray	
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Field Test period: Late Fall to Winter (Oct – Jan) 



Effects	of	Water	Spray	on	LiTer	
Moisture	&	Indoor	Ammonia	Levels	
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Litter Moisture Content                      Ammonia Level 



Heat	Relief	in	CF	House	by	Water	Spray	
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Hen surface temp reduced by 12 oF right after spray 

Indoor: 
T = 95oF, 
RH = 32%  



2.	Impact	of	Managing	Hens	to	
Reduce	Floor	Eggs	–		

Light	vs.	No	light	under	the	system	
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Impact	of	Managing	CF	Hens	–	
Opera7ng	Robots	on	Floor	Eggs	
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3.	ProducFon	Performance	of	a	
Large,	Fully	Open	CF	House	
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Cross-secFonal	View	of	the	Large,	
Fully	Open	CF	House	
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A	Close-Up	View	of	the	System	



*Each	colony	unit	measures	2.3	m	(7.5^)	in	length.	The	house	had	6	colony	rows	and	each	row	
had	78	colony	units	(CU’s).	The	house	was	paraaoned	into	5	pens	along	the	length	of	the	house	
with	wire	mesh,	and	each	pen	had	15–16	CU’s	per	row.	

*Total	available	space:	sla=ed	floor	area	+	li=ered	floor	area	 16	

Resource	Allowance	of	the	
Large,	Fully	Open	CF	House	
Parameter	 Unit	

Hens	per	colony	unit*	 299	

Total	available	space*		 in2/hen	 129	

Sla=ed	floor	area	 in2/hen	 		68	

Li=ered	floor	area	 in2/hen	 		61	

Feeder	space	 in/hen	 1.82	

Drinker	space	 hens	per	drinker	 9.8	

Nest	space	 in2/hen	 13.2	

Perch	space	 in/hen	 4.93	



Flock	ProducFon	Performance		
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Flock	ProducFon	Performance	
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Walking through birds several 
times a day to reduce floor eggs 
in start laying period 
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Laying	period	(18-76	Weeks)	 This	Flock	 ProducFon	Guide*	

Average	daily	feed	intake,	g/day	 108	 118	

Average	daily	water	intake,	g/
day	

179	 —	

CumulaFve	mortality,	%	 7.22	 4.73	

Hen-day	egg	producFon	rate,	%	 89.98	 85.32	

Eggs	per	hen	housed		 361	 344	

Overall	feed	conversion	raFo	 2.04	 2.21	

Daily	percentage	of	floor	eggs	 0.28%	(20-74	Weeks)	 —	

Date:	1/27/2018	~	3/9/2019		

Summary	of	ProducFon	
Performance	of	the	CF	Flock	

*Dekalb	white	producaon	guide	for	aviary		barn	system:	dekalb-poultry.com	



Heat	and	Moisture	GeneraFon	by	
Hens	in	the	CF	House	

-30	
-25	
-20	
-15	
-10	
-5	
0	
5	
10	
15	
20	
25	
30	

0	
2	
4	
6	
8	

10	
12	
14	
16	
18	

0:00	 2:00	 4:00	 6:00	 8:00	 10:00	 12:00	 14:00	 16:00	 18:00	 20:00	 22:00	 0:00	

In
do

or
	te

m
pe

ra
tu
re
	(˚
C)
	

He
at
	p
ro
du

cF
on

	(W
kg

-1
)		

Time	of	day	(hh:mm)	

THP	 LHP	 SHP	 Temperature	

Dark	period	 Light	period	

20	

THP = 7.7 ± 0.2 W kg-1 (11.9 BTU/hr-lb) 
SHP = 5.0 ± 0.3 W kg-1 (7.8 BTU/hr-lb, 65% THP) 
  LHP = 2.7 ± 0.2 W kg-1 (4.2 BTU/hr-lb, 35% THP) 
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