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ABSTRACT

Two commercial layer hybrids (Shaver Stc. 288 and Tetra SL) were tested in the same
environmentally controlled laying house in five different managemental systems. These
five systems were: traditional 4-tier cage system with two density levels: 3 (533 cm’/hen)
and 4 (400 cm’/hen) hens per cage, aviary, perchery and floor (slatted floor and deep
litter) system. Significant differences were found between strains and between systems of
housing for all traits studied. Traits measured up to 72 weeks of age: henhouse-based
egg production, egg weight, total egg mass produced, feed consumption, mortality,
albumen height, Haugh units, shell thickness and shell density. Regarding the
performance of the hens housed 4 per cage as 100% and as standard - being the most
frequently used in practice - the following most important differences were found:
henhouse-based egg production +16% and +8% 3 hens /cage, - 14% and -10% aviary, -
14% and -18% perchery, +9% and +5% floor for Leghorns and brown egg layers
respectively. Feed consumption per day per hen: +29% and 26% 3 hens/cage, +23%
and +17% aviary, +15% and +16% perchery, +28% and +21% floor. Egg weight and
egg quality traits were less affected by the housing systems tested.
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OSSZEFOGLALAS

Eltéré tartasi rendszerek hatasa a tojastermelésre
és az étkezési tojas mindségi tulajdonsagaira a tojo tipusatol fiiggéen
Stité Z., Horn P., Ujvari J
Pannon Agrértudoményi Egyetem, Allattenyésztési Kar, Baromfitenyésztési Tanszék, Kaposvér, 7400 Guba S. u. 40

Két kereskedelmi forgalmazasu tojohibrid dllomany - a Leghorn tipusu Shaver Stc. 288
és a kozépnehéztestii tipusba tartozo Tetra SL - vizsgdlatdara keriilt sor ot kiilonbozé
tartdsi rendszerben, egyébként teljesen azonos feltételrendszer biztositisa mellett. Az
eltérd tartastechnologiai megoldasok a kovetkezdk voltak: hagyomdanyos 4 szintes ketrec
két kiilonbiizd telepitési siiriiséggel: 3 tyik/ketrec (533 cm’/tojo) és 4 tyik/ketrec (400
cn’/t0j6) elhelyezésével, tovabbd a maddrhdz, az iilérudas és rdcspadlés tartds (rdcs-
padlo és mélyalom kombindcidja) mint nem ketreces "alternativ' megolddsok. Szamot-
tevo és statisztikailag is igazolt kiilonbségeket tapasztaltunk az egyes tojohibrid tipusok
és a tartdsi rendszerek kozott a vizsgalt értékmeérd tulajdonsagok tekintetében. A 72

“This article was the subject of alecture at the XX World Poultry Congress (2-5 September 1996) in New Delhi.
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hetes korig tarto adatgyiijtés az alabbi értékmérdkre terjedt ki: bedlazott tyikra vetitett
tojas-termelés, dtlagos tojastomeg, dsszes tojastomeg (tojasmassza) termelés,
takarmanyfo-gyasztas,  életképesség,  stiriifehérje magassaga, Haugh-egységben
kifejezett tojasmind-ség, héjvastagsdg és héjsiiriiség. A gyakorlatban dltalanosan
alkalmazott 4 tyuk ketre-cenkénti elhelyezés esetén mért termelési mutatokat 100%-nak
tekintve, az eltérd tartasi rendszerekben termeld dllomdnyok kozott a kovetkezd lényeges
kiilonbségeket tapasztal-tuk: a bedlazott tyiikra vetitett tojastermelés 16%-kal volt
magasabb a Leghorn és 8%-kal a kozépnehéztestii tipus esetén, ha az dllatok 3
tojo/ketrec  siiriiséggel voltak elhelyez-ve, 14%-kal és 10%-kal volt kevesebb a
madarhdzas rendszerben, 14%-kal és 18%-kal kevesebb az iilérudasban, illetve 9%-kal
és 5%-kal magasabb volt a racspadlos tartds-ban a tojo tipusatol fiiggden. A tojok napi
takarmanyfogyasztasa az etalonnak vdlasztott tartasi megoldashoz képest a
kovetkezképpen alakult: +29% és +26% 3 tyuk/ketrec elhelyezés esetén, +23% és
+17% a maddrhdzas megoldasban, +15% és +16% az iildrudasban, +28% és +21% ha
az allatok rdcspadlon termeltek. A tojdsok tomegét és mindségi paramétereit a
tartasmod kisebb mértékben befolyasolta mint a genotipus.

INTRODUCTION

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 (Elson 1988, 1990, 1991, 1992, Wegner 1991ab, Dun
1992).

Figure 1

Diagram of different non-caged housing systems
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1. abra: A tesztistalloba beépitett alternativ rendszerek vazlatos rajza

Maddrhdz (1), Ulérudas (2), Rdacspadlo (3), Almozott tojéfészek (4), Trdagyaakna (5),
Alom (6), Ulérud (7)
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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 cm? cage area and 100 mm trough length
for each hen. In the EU the lowest limit recommended is 450 cm? 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.

MATERIAL AND METHOD
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 Figure 1). The technical characteristics of the non-caged
systems are shown in Table 1.

Table 1

Main characteristics of alternative, non-caged systems used in the investigation

Alternative systems (11)
Characteristics (1) A aviary B Perchery C Foor
system
Number of pens (2) 4 4 4
Size of pen*: (3)

-measurement (m) 230x240 | 2.30x2.40 2.30x 2.40
-area (m°) 5,52 5.52 5.52
Deep litter area (m°) (4) 1.68 (30%**) |1.68 (30%**) |1.68 (30%**)
Floor area (m) (5) 3.84 384 3.84

Additional tier area (m?) (6) 5.76 - -
Perch length (m) (7) - 12.00 -
Total areafor layers (m?) (8) 11.28 .52+perchery 5.52
Area per hen (cm?) (9) 1050 506+perchery 1050
Number of hens within pens (10) 107 109 53

*: without area of nets (tojdfészeksor dltal elfoglalt teriilet nélkiil)
**: asapercentage of pen’'s area (a fiilke alapteriiletének %-dban)

1. tablazat: Tojohazba beépitett "alternativ” tartastechnologiai megolddsok f6bb jellemzdi

Jellemz6k (1), Kisérleti csoportok szama (2), Egy fiilke* /-mérete (m), -alapteriilete (m”)/
(3), Almozott teriilet (m°) (4), Tragyaakndval fedett teriilet (m?) (5), Tovdbbi racspadlo
teriilet (m°) (6), Ulbrudak hossza (m) (7), Allatok dltal elfoglalhaté teriilet (m’) (8), Egy
tojora esé alapteriilet (cm’) (9), Egy csoport létszdma (db) (10), Alternativ tartdsmodok
/A madarhaz, B iilérudas, C racspadlo/ (11)
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These systems were installed in the middle part of the environmentaly 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 hensin aviary, 2x109 hens in perchery, 2x53 hens on floor, 4x15 hens at 3
per cage, 4x20 hens at 4 per cage.

Table 2

Means of production traits as affected by housing system for Leghorn
and Brown egg layers (up to 72 weeks of age)

Parameters (2)
Hen Average | Egg mass | Standar- Feed Mortality

ar%eﬂgﬁ’é’ﬁg housed |eggweight| prod | dised egg |g/birdiday| %
system egg prod g av. prod
(1) Av. . g/bird 609 Wt
Eggs/bird eggs/bird
3) 4) () (6) (7) (8)

Leghorn type(9)
3hens/cage | 2976 a|63.8 ab|18988 a| 3165 |146 g 17
4 hens/cage | 257.1 de|62.2 defg 16,042 ¢f| 2674 |113 a 10.0

aviary 2202 fg|616 fg|13551 g| 2259 |139 cdef 9.8

perchery 220.7 fg|61.2 g|13504 g| 2251 |130 b 32

floor 281.0abc | 62.1 efg|17,460 cd| 291.0 |145 efg 4.7
Brown type(10)

3hens/cage | 2852 ab|646 a|18489abc| 3082 |149 g 8.9
4 hens/cage | 263.4 cd | 62.7bcdef (16,611 de | 2769 | 118 a 7.9

aviary 237.7 ¢f | 63.0 bede |15,121  f| 252.0 |138 cde 51
perchery 2152 g|62.3cdefg|13,499 g| 2250 |137 bed 119
floor 276.8 bed | 63.3 bed |17,607bcd | 2935 | 143 defg 10.4

Means designated by the same letters within columns are not significantly different
(P>0.05) (A4z oszlopon beliil azonos betiivel jelzett dtlagok nem térnek el sziginifansan
egymastol P>0,05)

2. tablazat: Eltérd tartdsi rendszerek hatasa a tojotyukok értékmérdire a hibrid tipusatol
fiiggben (72 hetes életkorig)

Genotipus és tartasmod (1) Ertékmérék (2), Indulé létszamra vetdtett atlagos
tojdsterme-lés, (tojds/tnik) (3), Atlagos tojdstomeg, (g) (4), Osszes tojdstomeg, (g/tyik)
(5), 60 grammos tojasra standardizdlt  termelés, (tojds/tyuk) (6), Napi
takarmanyfogyasztas, (g/tviik/nap) (7), Tojohazi kiesés, (%) (8), Leghorn tipus /3
tyuik/ketrec, 4 tyiik/ketrec, maddrhdz, iilorudas, racspadld/ (9), Kozépnehéztestii tipus /3
tyiik/ketrec, 4 tyiuk/ketrec, madarhdz, iilérudas, racspadlo/ (10)
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Management procedures were the same as practised in commercia 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.

Table 3
The effect of different housing systems on the qualitative
characteristics of eggs (up to 72 weeks of age)
Genotype Characteristics (2)
and housing Albumen |Haugh units| LaRoche | Shell thick- | Shell den-
system height mm HU value nessum |sity mg/em’
(1) 3) 4) o) (6) )

Leghorn type (8)

3 hens/cage 89 a 927 a 59 b 358.7 cd 82.8 ab
4 hens/cage 83 «cod 895 ¢ 6.0 ab 349.8 d 79.7 cd

aviary 84 bc 89.7 be 6.2 ab 359.0¢cd 80.0 bed
perchery 88 ab 92.0 ab 59 b 355.8cd 795 d
floor 83 cod 893 ¢ 6.1 ab 3524 d 788 d
Brown type (9)
3 hens/cage 75 e 84.4 de 6.1 ab 377.4ab 845 a
4 hens/cage 79 de 86.6 e 59 b 374.1ab 840 «a
aviary 77 e 85.0 de 63 a 379.0ab 833 a
perchery 77 e 85.4 de 6.2 ab 381.6 «a 844 a
floor 75 e 839 e 6.2 ab 367.3bc 82.5abc

Means designated by the same letters within columns are not significantly different
(P>0.05) (Az oszlopon beliil azonos betiivel jelzett datlagok nem térnek el sziginifansan
egymadstol P>0,05)

3. tablazat: Tartasmod hatdsa az drutojds qualitativ jellemzdire a hibrid tipusatol
fliggden (72 hetes életkorig)

Genotipus és tartasmod (1), Mindségi jellemzok (2), Stiriifehérje magassdaga (mm) (3),
Haugh-egység (HU) (4), LaRoche érték (5), Tojashéj vastagsdga, (um) (6), Héjstirtiség,
(mglem’) (7), Leghorn tipus (3 tyik/ketrec, 4 tyik/ketrec, maddrhdz, iilérudas, racspadld)
(8), Kozépnehéz-testii tipus (3 tik/ketrec, 4 tyik/ketrec, maddrhdz, iildrudas, rdcspadlo) (9)

RESULTS AND DISCUSSION

In Table 2 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 cm?%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 Technical Services Supplies. 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 Table 3. 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. Figure 2,
dealing with efficiency of production, shows a calculation of the total egg mass which
could be produced from 1 m? 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.

Figure 2

Total egg mass production of hens on 1 sq metre of poultry house floor area
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2. dbra:. A tojohdz egy négyzetméterén elddllithato Osszes tojdstomeg mennyisége a
tartdsi rendszertdl és a hibrid tipusatol fiiggden

Leghorn tipus (1), Kozépnehéztestii tipus (2), Tartasmod: 3 tyuk/ketrec (3), 4 tyiik/ketrec
(4) Maddrhdz (5), Ulérudas (6), Racspadlé (7)
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