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Improvement i n shell 
quality has lagged behind ga ins in feed 
efficiency , egg production , and l ivabil
ity . Losses from poor shells during pro
duct i on and handling cost the egg indus
try millions of dol l ars each year . Esti
mat es of egg b reakage in commercial 
poultry operations vary from 2 to 10 
percent. Many pr oducers consider shell 
quali ty thei r major production problem. 

A number of f a ct ors influence shell 
quality var iat i ons. These include envi
ronmental t emperature, age of hens, 
breeding , s ustained high egg production, 
diet, diseases, and ce r t ain chemicals in 
the feed. Shell format ion is a complex 
process, no t f ully understood. But an 
awarene s s of the fac t ors influencing 
she ll quality can he l p solve problems and 
plan a managemen t program to lessen these 
pr oblems . 

Her edity and environment 
Egg she~thickness is a hereditary 

fac t or . It is a fac t that some strains of 
b irds l ay eggs with t h icker shells than 
other s t rains . Shell quality is one of 
the economic traits the breeder must con
s ide r in addition to egg size , livability , 
fee d effi ci ency , i nterior quality , and 
egg production . 

Results of random sample tests and field 
studies show differences in shell thick
ness among test stocks and from one test 
t o another. These differences indicate 
the influence of environment and manage
ment as well as heredity . Results from 
a single test or study aren ' t enough for 
reliable comparisons . But results over 
several years , in addition to the experi-
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ences of successful producers in your 
area, can help evaluate strains for egg 
production . 

As hens age , their eggs have thinner 
shells . Shell quality problems are usual
ly not encountered during the first 8 
months of lay . Later, apparently, the 
shell formation mechanism becomes less ef
ficient . This decline in shell thickness 
is.not entirely due to the production of 
larger eggs , since after a forced-molt 
rest , hens resume laying large, thicker
shell eggs. Although increases in calcium 
can improve shell quality, even a high 
calcium consumption will not prevent this 
quality decline associated with age . It 
is possible that birds are less efficient 
in retaining calcium as they get older. 

Each egg shell contains about 2 grams of 
calcium. Hens with sustained periods of 
high production will need to assimilate 
about 2 grams of calcium daily to maintain 
a positive calcium balance. Part of the 
calcium in the shell is drawn from the gut 
and part from the calcium stores of the 
bone, so the rate of lay can influence 
shell quality by placing higher calcium 
demands on the shell production mechanism . 
A diet sufficient for good shell quality 
at an average production level may be in
adequate to meet the needs of sustained 
high production. 

Shell thickness decreases almost immedi
ately when house temperature rises from 
70° to 90° F. Little change occurs in the 
shell's organic structure so some basic 
functions in mineral metabolism are in
volved. Blood calcium levels drop about 
25 percent with this temperature rise. 
High humidities associated with elevated 
temperatures can be an added detriment to 
shell quality. Part of the problem may 
be due to nutrient intake since feed con
sumption is reduced in hot weather. Many 
studies have shown that an increased die
tary calcium level is required -- above 
that normally considered adequate -- when 
laying house temperatures are increased. 



Diseases 
Good disease control practices including an ef

fective vaccination program are important in main
taining shell quality. There are four or five dis
eases, especially respiratory diseases,that can 
affect shell quality. 

Infectious bronchitis can cause hens to produce 
eggs with bleached, thin, rough, and misshapen 
shells. Poor shell quality may persist for months. 
Most studies have shown variable recovery from 
bronchitis-infected layers. Damage to the shell 
gland of the oviduct can lead to permanent altera
tion of shell quality. 

Newcastle disease can also cause hens to lay 
soft-shell and misshapen eggs. Injury--causing 
rough shells--may be permanent, but shell thick
ness usually returns to pre-infection levels 
within 2 or 3 months. 

Coccidiosis outbreaks in laying flocks have 
caused thinning of the egg shell. Complete recov
ery to the pre-infection thickness has been experi
enced. Intratracheal vaccination for laryngotra
cheitis can also cause a temporary thin shell con
dition. 

Ration ingredients 
A number of substances influence shell quality 

when added to the diet. Arasan-treated seed grain 
can cause egg shell thinning. Care must be taken 
to avoid the use of treated seed grains in poultry 
rations. 

It is important to follow accepted recommenda
tions in the use of drugs. Drug treatments ap
proved for one class or species of poultry can be 
harmful to others. Good manufacturing practices 
must be followed in mixing feeds to avoid contami
nation when using medicated ingredients. Sulfanil
amide is one drug that can reduce shell thickness. 
Compounds for rodent control should be placed out 
of reach of hens. 

When shell quality problems arise, consult your 
flock serviceman, veterinarian, or nutritionist for 
an overall view of the problem and the best solu
tion. Quite frequently the use of remedies in a 
"shotgun approach" may be an ineffective investment 
and leaves the underlying problem unsolved. Since 

some substances have both negative and positive 
effects, their use must be carefully considered. 
For example, the experimental use of ammonium chlo
ride has improved albumen quality but reduced shell 
thickness. Sometimes the tranquilizer reserpine ... 
has reduced checks and cracks, but its general use .,.,.., 
to improve shell quality is questionable. Antibi-
otics have shown little promise in improving shell 
quality. 

Manganese and zinc have a function in shell for
mation, although it would be rare that these miner
als would be deficient enough to cause shell qual
ity problems. Most laying rations include added 
quantities of these trace minerals to supplement 
the amounts obtained from feed. 

Conflicting reports have appeared in the liter
ature on the benefit of vitamin C in improving 
shell quality and reducing breakage during periods 
of high environmental temperatures. Until more 
conclusive results are obtained, its general use 
cannot be recommended. 

Calcium and vitamin D are the most important nu
trients from a shell quality standpoint. Vitamin D 
is necessary in calcium metabolism. The vitamin 
should be supplied as the vitamin n3 form from fish 
oil or irradiated ani mal sterol for most e f ficient 
utilization. Ground limestone and oystershell are 
common calcium sources in layer rations. These ma
terials have a calcium content of around 38 percent. 
Sources of phosphate and animal byproducts also 
provide considerable calcium. In calculating cal
cium levels in the feed, don't confuse calcium car
bonate with the birds' requirement of elemental 
calcium. 

Most research work on shell quality has dealt 
with shell· thickness either by direct measurement 
or specific gravity. Much of the variation in egg ~ 
breakage can be attributed to shell thickness, but ..., 
there are other unexplained factors involved. 
Thicker shells may reduce pressure breakage to a 
greater extent than collision or impac t breakage. 
The handling of eggs to reduce impact and pressure 
breakage is important in both production and mar-
keting. Optimum shell quality must be the goal of 
the producer to help the egg withstand the rigors 
of the production and marketing process. 
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