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In the egg production sector during the past decade several experiments have been
conducted to compare traditional cage housing management systems with new
alternative housing systems. This research work has been geared mainly by the animal
welfare movement worldwide (2���� 1988, 1990, 1991, 1992, @����� 1991ab, A��
1992).
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In Hungary commercial Leghorn and Brown egg layers are at present kept mainly in
multiple tier cage systems, providing ca. 400 cm2 cage area and 100 mm trough length
for each hen. In the EU the lowest limit recommended is 450 cm2 cage floor area per hen
housed. To gain information regarding layers’ reaction to alternative housing systems
(aviary, perchery, floor vs cage) under our conditions a layer house was designed in
which traditional cage systems and alternative housing systems could be compared
simultaneously in the same environment.

45�%-+56�5,/�4%��./

A total of 1356 layers, 678 Leghorns (Shaver St. 288) and 678 brown egg layers (Tetra
SL), were tested up to 72 weeks of age in five different housing systems. For each type
of hen 2 replicate groups were formed for each non-traditional housing treatment
(aviary, perchery, floor: see 1	����� +). The technical characteristics of the non-caged
systems are shown in �
����+.
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Alternative systems �++�
C h a r a c t e r i s t i c s  �+� =�aviary F�Perchery G�Floor

system

Number of pens ���
Size of pen*: �!�

-measurement (m)
-area (m2)

Deep litter area (m2) ���
Floor area (m) �"�
Additional tier area (m2) �/�
Perch length (m) �'�
Total area for layers (m2) ���
Area per hen (cm2) �0�
Number of hens within pens �+$�

4

2.30 x 2.40
5,52

1.68 (30%**)
3.84
5.76

-
11.28
1050
107

4

2.30 x 2.40
5.52

1.68 (30%**)
3.84

-
12.00

.52+perchery
506+perchery

109

4

2.30 x 2.40
5.52

1.68 (30%**)
3.84

-
-

5.52
1050

53

�: without area of nets ���89�4�5�(����6��
��������
������<�����4�(<��
**: as a percentage of pen’s area �
��<�(��
�
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These systems were installed in the middle part of the environmentally controlled
poultry house. On both sides of this sector traditional 4-tier cage rows were installed. On
the inside part of each cage row facing the middle sector were housed the caged control
birds. For the Leghorns and Brown egg layers 2 replicate groups were formed on each
cage row, representing 3 and 4 hens/cage density levels. Thus, for each type of hen were
tested: 2x107 hens in aviary, 2x109 hens in perchery, 2x53 hens on floor, 4x15 hens at 3
per cage, 4x20 hens at 4 per cage.
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4�����������	��
������
�������������	�������
��������������6������
��	�8����������������9�����:7����(��������;

P a r a m e t e r s  ���

Genotype
and housing

system
�+�

Hen
housed

egg prod
Av.

2���#�	��
�!�

Average
egg weight

�

���

Egg mass
prod
av.

�#�	��

�"�

Standar-
dised egg

prod
60 g wt

����#�	��
�/�

Feed
�#�	��#�
�

�'�

Mortality
,

���
���������%��0�

3 hens/cage
4 hens/cage
aviary
perchery
floor

F�������%��+$�
3 hens/cage
4 hens/cage
aviary
perchery
floor

297.6 

257.1 ��
220.2 ��
220.7 ��
281.0 
��

285.2 
�
263.4 ��
237.7 ��
215.2 �
276.8 ���

63.8 
�
62.2 ����
61.6 ��
61.2 �
62.1 ���

64.6 

62.7�����
63.0 ����
62.3�����
63.3 ���

18,988 

16,042 ��
13,551 �
13,504 �
17,460 ��

18,489
��
16,611 ��
15,121 �
13,499 �
17,607���

316.5
267.4
225.9
225.1
291.0

308.2
276.9
252.0
225.0
293.5

146 �
113 

139 ����
130 �
145 ���

149 �
118 

138 ���
137 ���
143 ����

1.7
10.0
9.8
3.2
4.7

8.9
7.9
5.1

11.9
10.4

Means designated by the same letters within columns are not significantly different
(P>0.05) �=5���5��%������<��
5�������� ���� 8��5����6��
��(����� �4���(���� �5	�	�	�6��
�
����6��9��LM$&$"�

����6��65
���2��4� ��
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Management procedures were the same as practised in commercial operations.
Throughout the experiment the number of hens per cage was kept constant, dead birds
being replaced by reserve hens originating from the same population, and treatment
combination.
������<

��������������	
�����������
���������������������
���
#�
���������
��
�����������9�����:7����(��������;

C h a r a c t e r i s t i c s  ���Genotype
 and housing

system
�+�

Albumen
height ��

�!�

Haugh units
)R
���

LaRoche
value
�"�

Shell thick-
ness S�

�/�

Shell den-
sity ��#���

�'�
���������%�����

3 hens/cage
4 hens/cage
aviary
perchery
floor

F�������%���0�
3 hens/cage
4 hens/cage
aviary
perchery
floor

8.9 

8.3 ��
8.4 ��
8.8 
�
8.3 ��

7.5 �
7.9 ��
7.7 �
7.7 �
7.5 �

92.7 

89.5 �
89.7 ��
92.0 
�
89.3 �

84.4 ��
86.6 �
85.0 ��
85.4 ��
83.9 �

5.9 �
6.0 
�
6.2 
�
5.9 �
6.1 
�

6.1 
�
5.9 �
6.3 

6.2 
�
6.2 
�

358.7 ��
349.8 �
359.0 ��
355.8 ��
352.4 �

377.4
�
374.1
�
379.0
�
381.6 

367.3 ��

82.8 
�
79.7 ��
80.0 ���
79.5 �
78.8 �

84.5 

84.0 

83.3 

84.4 

82.5 
��

Means designated by the same letters within columns are not significantly different
(P>0.05) �=5���5��%������<��
5�������� ���� 8��5����6��
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In �
���� � the means of the production traits as affected by housing system for the
Leghorn and Brown egg layers are summarized.

Housing systems influenced the hen housed egg production and correlated egg
mass production of both Leghorn and Brown egg layers significantly. Both Leghorn and
Brown egg layers reached the highest egg and egg mass production if 3 hens were
housed to a cage (533 cm2/hen). In floor housing both types of layer hen performed well.
For both types of layer the lowest egg production was characteristic of the perchery.

Feed consumed daily by the hens was lowest in cages when 4 hens were housed to
a cage. All other systems of housing raised feed consumption considerably. During the
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experiment egg quality was measured using the English Egg Quality Microprocessor
Range and QCS-2 software as supplied by ����	�
������	������%%�	��. Measurements
(of albumen height, Haugh units, LaRoche value, shell thickness and density) were
taken every 4 weeks and over 4000 eggs in total were tested. Egg quality traits are
summarized in �
����!. Housing systems did not influence egg quality traits markedly,
although significant differences occurred. Genotype of layers influenced egg quality
traits more than did housing systems.

If Hungary must change from a 4 hens per cage system there are two possibilities:
to reduce the density of poultry or to seek an alternative intensive system. 1	����� �,
dealing with efficiency of production, shows a calculation of the total egg mass which
could be produced from 1 m2 of poultry house floor area by means of the different sys-
tems tested. This shows clearly that a reduction in poultry density is the most favourable
solution in terms of efficiency. Non-caged systems are about 4 to 6 times less efficient.
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