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The study was aimed to evaluate eggshell quality of eggs laid by ISA Brown, Bovans Brown and Moravia BSL, fed two different 
levels of Ca (3.00% and 3.50%). Total number of 300 laying hens (100 hen/genotype) at 20 to 64 weeks of age were housed in 
enriched cages SKN-O 30-60. From 20-40 weeks of age, hens were fed identical feed mixtures while, from 40 to 64 weeks of age 
the mixture had two different Ca levels (30 and 35 g/kg feed). The collected eggs were weighed individually using sensitive 
balance. Eggshell strength was determined using a QC-SPA device (TSS, England). Eggshell thickness was measured with a QCT 
shell thickness micrometer (TSS, England). Eggshell weight was determined after complete drying then eggshell index and the 
surface area of each egg were calculated. The results of the study indicated that, the eggs laid by Bovans Brown had the highest 
values of eggshell weight (P<0.001), eggshell strength (P<0.001), eggshell thickness (P<0.001), egg shape index (P=0.003) and 
eggshell index (P<0.001). Increasing feed Ca significantly decreased eggshell weight (P=0.003) and eggshell strength (P=0.012). 
The interactions of genotype and feed Ca levels were detected for eggshell weight where the heaviest eggshells (6.7 g) were 
produced by Bovans Brown at 3.00% Ca while, Moravia BSL at 3.00% Ca had the lightest eggshells. Bovans Brown at 3.00% Ca 
laid also eggs of stronger eggshells (4993 g/cm2) compared to the other two genotypes. In conclusion, Ca concentration in feed 
should be levelled according to hen genotype requirements.
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Poor bone quality and fractures cause major welfare problems in laying hens. In this context, reduced bone stability is often 
attributed to long-term selection for increased egg production. The current study aims at characterizing the hens’ bone stability 
in relation to their laying performance and phylogenetic origin when kept in floor pens and individual cages, respectively. The 
experiment comprised 1.315 hens of four purebred layer lines, differing in phylogeny and performance level. At the end of 
the 70th week of age, all hens were sacrificed and breaking strength of humerus and tibia were assessed. Analysis of variance 
revealed a highly significant (p<0.0001) influence of layer line and housing system on tibia and humerus breaking strength, while 
its interaction was only significant (p<0.0001) for humerus. Generally, single cages led to lower bone stability but the two types 
of bones studied reacted differently. Humerus breaking strength of cage-housed animals was reduced by 46%, while for tibia, the 
average difference was only 26%. There was no consistent pattern of breaking strengths in relation to phylogeny or performance 
type. A correlation analysis within each line for hens housed in cages revealed rather low and non-significant associations 
between egg production and bone stability. Our study supports earlier findings that both, genetic line and husbandry system 
have a major effect on bone stability but does not provide evidence for a direct association between laying performance and 
bone stability within the lines studied.
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It is frequently stated that poor bone quality is a result of selection for increased egg production. However, the literature is 
not always supportive of this hypothesis. Whilst laying eggs is related to potential issues of bone quality, it is not clear that the 
relationship between numbers of eggs laid and bone quality is negative.


