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Production and egg quality parameters between tworgups of Isa-Brown hens housed in
conventional and enriched cages were evaluated imi$ experiment. Production parameters
(hen-day egg production, hen-day feed consumptiofieed consumption per egg) and mortality
were recorded daily. Egg quality parameters, as wklas number of downgraded eggs, were
evaluated monthly during whole laying period. Concening production parameters no statistical
differences among the groups were found. Hen-day g@gproduction in both types of cages has
reached similar values (87.57% in conventional an88.72% in enriched cages). Percentage of
downgraded eggs (cracked, soiled) tended to be $iity higher in conventional cages (6.32%)
compared with enriched ones (5.99%). Cage enrichmercaused an increase in number of
broken and cracked eggs compared to the conventioheage housing, however more soiled eggs
was recorded in latter cage system. Type of cagirgignificantly affects only egg weight - hens
housed in enriched cages lay in average heavier eg@<0.05) comparing with hens housed in
conventional cages. Other egg quality parameters agg white height, Haugh units, egg yolk
height, egg yolk index, egg shell breaking strengtind egg shell thickness are no significantly
affected by type of caging. Hen-day egg performanggurve at the end of laying period declines
more rapidly in conventional cages, the reason shtilibe earlier exhaustion of hens linked with
different degree of welfare between observed cagesigns.
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Introduction

In 1999 the European Union passed EU Directive IRBDEC laying down minimum standards for
the protection of laying hens, requiring that bgtteages be phased out by 2012 (Appleby, 2003).
These should be replaced for enriched cages, whigt provide a minimum of 750 émfor each
hen, a nest box, a litter area and a claw shomjedavice (CEC,1999). Obligatory substitution of
cages will lead to production costs increase by {&¥# Horne, 2003).

In this way close attention of researchers statdegive a production parameters which can hens
generate in newly introduced models of cages. Moraplicated structural arrangement of enriched
cages compared to barren conventional cages paictems with increased number of downgraded
eggs. Appleby et al. (2002) observed that hensdtirsenriched cages laid in some cases eggs from
perches and into litter area and concluded, thett ®ggs are often downgraded. Similarly Glatz and
Barnett (1996) concluded, that presence of thehparcthe cage causes broken and soiled eggs
increase.

Concerning production quantity Fiks - van NiekeB0@2) concluded that in present models of
enriched cages can be the production on the saméds in traditional cages. Some authors refer
about slightly lower egg production in furnisheabes, but the differences are minimal according to
their results. Tauson et al. (2002) compared tlgepegformance of hens housed in various models of



enriched cages (namely Victorsson, Triotec, Hellmand Big Dutchman). They refer that in all from
observed cages hens reached economically accegableof production (19 kg of egg mass per hen
for laying period).

The many comparisons of the egg quality in obsecagg types are focused to egg weight and egg
shell quality.

Appleby et al. (2002) and Jendral et al. (2004¢refbout slightly heavier eggs laid from hens
housed in conventional cages compared to hens towmsenriched cages. On the other hand
Lichovnikova et al. (2003) observed higher weightggs laid in enriched cages.

Concerning egg shell quality Pokludova et al. (30@8nd no statistical differences in egg shell
breaking strenght and shell thickness between wvédetage types. However Chmelmh (2004)
report significantly stronger shells (P<0.001), whmore space area to hens was given. So we can’t
excluding some interrelationship between differstaicking densities of housed hens and egg shell
quality.

To white and yolk quality relatively less resudt®e related. This area still more observations are
needed.

Materials and methods

Experiment was carried out in commercial farm étods. Production parameters of Isa Brown
hens housed in conventional and enriched cagemsydteing the whole 303 day long laying period
(10 months) were observed. Hens in both cage tyee in the same age and received similar
commercial layer diet.

Cage designs:

1.Conventional cages: In each cage of company Kalvftzech Republic) were 5 hens housed.
The stocking density was 550 tper hen. Rearing system meet the Directive 19997 criteria.
Together 14 789 hens was in this cage type ho@sagk batteries in poultry house were localised into
4 rows. Each row of cage batteries has 3 etages.

2.Enriched cages: Model Eurovent - EU 625 from Bigchmann were used. In each cage 22 hens
was housed. Cages were fitted with perches, nestapd litter area. Cages similarly meet the
Directive 1999/74 EC criteria. Total number of hdrmised in enriched cages was 13 431. Cage
localisation was similar than conventional cages.

Hen-day production and feed intake were recorded daily basis. Number of dowgraded eggs
were recorded monthly. These eggs were observenl fr@duction of hens housed in two rows of
cages (approximately 50% of all hens housed irpthatry house) in both cage systems. Downgraded
eggs were divided into three main categories:

» eggs with damaged egg shells (broken, cracked)

» eggs soiled with droppings

» other categories (eggs soiled with egg contethist and blood, doubleyolked eggs,
eggs with deformations, small sizeds2g

At the beginning of the laying period was selecteé stable group of hens in each of observed
cage type. From both groups (both cage types résplg were 30 pieces of table eggs taken away
for egg quality analysis on the monthly basis. Bgrentirely laying period 10 analyses were made.

In each egg quality analysis were followed quagbigdyameters observed:

- egg weight (g)
- egg white height (mm)
- Haugh units
- egg yolk height (mm)
- egg yolk index according to the formula :
YolKingex = (yolk height in mm + yolk width in mm) -100
- egg shell breaking strenght (N)
- egg shell thickness (mm)
Results were compared and statistically evaluateéttatgraphics 5.0 (ANOVA).



Results and discussion

The hen-day production was recorded daily during 893 days laying period. Daily feed
consumption per hen was calculated according tdetbe quantity supplied into storage tank and also
according to the number of days when the feed wasumed by hens actually housed at that time.

Table 1 Production parameters of hens (Average redsl for laying period)

Conventional cages Enriched cages Significange
Hen -day egg production % 87.57 88.72 -
Daily feed consumption per hen g 115.35 115.55 -
Feed consumption per egg g 132.45 130.70 -

No significant results from observed parametersveen systems of keeping were found. Hen -
day feed consumption was on the same level in tagle types. Slightly higher feed consumption per
egg produced in conventional cages were causedowerlegg production of hens housed in
conventional cages.
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Figure 1 Average hen - day production during the laying petbd

Very appreciative result of hen - day productio8.{%) was reached by hens in enriched cages,
what was in average little bit more compared toshleoused in conventional cages (87.57%). This
confirms Fiks - van Kiekerk (2002) conclusion aboomparable results in production quantity in both
types of cages.

From the Figure 1 (hen-day production developmarg)visible several interests:

1. The beginning of the laying period: Hens housetbnventional cages laid lower count of eggs
at the beginning of the laying period compareddashin enriched cages (see differences in hen-day
production during the first month of laying periptt the differences were erased in the next month
This development in conventional cages signaliteg hens reached sexual maturity a bit later
compared to hens in enriched cages.

2. The middle of the laying period: More than 1&y¥slof laying period hens in conventional cages
produced in average more eggs than these in edrichges. Except this the production peak was
similarly on the higher level in this cage typesédlhens housed in conventional cages used their
production potencial more effectively.

3. The finish of the laying period: From the 9tbnth of the laying period the hen-day production
in conventional cages decreased faster comparetriohed cages. This development is probably



caused by hens earlier exhaustion and partly cdmlked with poorer welfare of hens housed in this

cage type.

Results concerning quantity of downgraded eggslaogn in Table 2.

Table 2 Percentage of downgraded eggs

Category Conventional cage$ Enriched cageg Signdfican
Percentage of downgraded eggs (from evaluated 6.32 5.99 -
% of eggs with damaged shells (% from downgradged) 0.58 (9.18% 0.80 (13.36%4) not evaluated
% of eggs soiled with droppings (% from downgraded) 1.15 (18.20%) 0.86 (14.36%) not evaluated
other categories (otherwise soiled, doubleyolked et 4.59 (72.62%) 4.33 (72.28% not evaluateg
Total number of eggs evaluated pcs. 55 636 52 774 ot evaluated

No significant differences in percentage of dowdgeeggs among the cage systems were found.
Results refer about slightly lower count in enridglzages. In general low amount of downgraded eggs
in enriched cages were reached thanks to plasttaioufixed round the nest. This can effectively
reduce the rolling out speed of egg from the nest so is the risk of it's breakage lower. Our
observations suggest the appropriate lenght ofawetin can reduce the speed of 65 g heavy egg at
about 20%.

Webster and Hurnik (1990), Duncan et al. (1993)plaby (2002) and Lichovnikova et al. (2003)
similarly concluded that cage enrichment leadsitwdéase of number of broken and soiled eggs. Our
experiment confirmed still remaining problem witkgler amount of broken and cracked eggs in
enriched cages. On the other hand the incidensmitdd eggs was less frequent in enriched cages
compared to conventional. Similar results obseechhamsson and Tauson (1997) in their trial.

In conclusion the observed results reached in kedacages are indicating on the successful effort
the companies and researchers towards to graduatifegy of number of downgraded eggs.

Table 3 Egg quality parameters

Parameter Conventional cages Enriched cages Siymific
egg weight g 62.77 63.70 *
egg white height in mm 8.46 8.38 -
Haugh units 90.89 90.13
egg yolk height in mm 19.39 19.34
egg yolk index 50.10 50.00
egg shell breaking strenght N 30.19 29.36 -
egg shell thickness mm 0.404 0.401 -

* P<0.05

Hens housed in enriched cages laid significargigvier eggs (P<0.05) compared to hens housed
in conventional cages. In other quality parametegse no significant differences found among the
cage systems. Egg white and yolk quality was alroosffected by cage type. Even Pokludova et al.
(2003) did not found any significant differencaseigg white height, also in parameter which mostly
defines egg white quality.

Greater differences, but still not significant,resén egg shell quality achieved. Results signalize
some negative correlation between egg weight anghell strenght. As the egg is larger, its shell
strenght declines. This is probably due to largeechof Calcium, which is responsible for shell
development. Bain (2005) concluded that egg shallity is influenced by its structural (thickness,
egg size and curvature) and material propertigsa@ifuctural organisation of calcite minerals)gEg
size also can affects the shell strenght. Stilttisscognized, if the system of keeping hens cegcty
affect the egg shell ultrastructural organisation.

Conclusions

It can be concluded that no statistical significdifferences in hen - day production and feed
consumption between hens housed in conventionakaridhed cage systems were found. Similarly



percentage of downgraded eggs weren’t affectegdigra of keeping. Amount of eggs with damaged
egg shells (eggs broken and cracked) tended tddhermin enriched cages, but on the other hand
more soiled eggs were in conventional cages obdelNe statistical significant differences in egg
quality except egg weight were found. From hen-elgg performance curve development is visible,
that hens in conventional cages can exploit thewdpction potencial more effectively, but
simultaneously they exhaust theyself earlier comgbdo hens in enriched cages. This can be linked
with different degree of welfare between observagectypes.
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