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The calcium requirement of commer-
cial layers is a widely studied problem
yet it keeps challenging the poultry

nutritionist with the advent of new genetic
makeups, commercial strains, farm manage-
ment, environmental concerns, economic
realities of layer production and its effect on
the eggshell quality of aging hens.
The poor utilisation of calcium and phos-

phorus can lead to osteoporosis/cage layer
fatigue besides associated common prob-
lems, for example, poor egg shell quality,
low egg production and poor bone density
and development.
However, the above mentioned problems

are often interlinked. There are chances that
birds show more than one symptom at a
time, for example, there may be cage layer
fatigue as well as poor egg shell quality or
egg production or poor bone density.

Cage layer fatigue

It is a well known fact that cage layer fatigue
(CLF) is a syndrome in which demineralisa-
tion of the bone (osteoporosis) occurs, typi-
cally in highly productive caged birds.
At the time of peak egg production birds

become lame and are reluctant to stand in
the cage. Affected birds usually move to the
back area of the cage and death can occur
due to dehydration and starvation. The root
causes of CLF are:

� Reduced intake of calcium, phosphorus
and vitamin D3.
� Dietary deficiency in the calcium and
phosphorus.
� Poor absorption of calcium and phospho-
rus through the gut.

An imperative issue

Even before onset of lay, proper skeletal
development is essential when growing
birds tend to consume less feed due to
selection practices and management prac-
tices to improve feed conversion.
Any management practice that affects the

size of the bone reserve, the calcium and
phosphorus availability, or excessively
depletes the bone will generate CLF.
The lack of proper development of the

medullary bone due to lack of adequate cal-
cium and phosphorus in the diets before the
onset of lay will magnify the occurrence of
CLF. Medullary bone is very mobile source
of calcium and develops mostly in the nar-
row cavity of the tibia, femur, ribs and ster-
num. It prevents calcium being withdrawn
from more valuable bone structure and
bone cortex and creating osteoporosis.
Calcium related deficiency is the major fac-

tor contributing to the generation of CLF.
But every time the bone is depleted of cal-
cium it also loses phosphorus; anytime the
bone is reloaded it requires phosphorus to

be associated with calcium to regenerate
the mineral structure.
It is essential for the replenishment of cal-

cium as CaPO4, in medullary bone during
successive period of bone formation.
If CLF appears, the treatment is higher lev-

els of dicalcium phosphate with herbs
(improves calcium/phosphorus absorption)
in the feed, not simply limestone.
Another factor that influences CLF in

young birds is vitamin D3. Its deficiency
impairs calcium utilisation and leads to an
imbalance of calcium:phosphorus ratio in
the blood.

Feeding in the afternoon

During the egg production cycle, 100% of
calcium needs to come from feed sources.
However, during shell formation at night,
the calcium required is so significant that the
bone acts as a temporary reserve, releasing
calcium when needed.
This loss is replaced during the day when

the shell formation is complete. Since the
shell formation occurs during the night, it is
important that the last feeding is done as
close as possible to light extinction (one to
two hours before).
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GGrroouupp EEgggg  pprroodduuccttiioonn PPoorroossiittyy  ooff  sshheellll CCrraacckk  eegggg SShheellll  tthhiicckknneessss
((%%)) ((NNoo..)) ((NNoo..)) ((mmmm))

CCoonnttrrooll TTrreeaattmmeenntt CCoonnttrrooll TTrreeaattmmeenntt CCoonnttrrooll TTrreeaattmmeenntt CCoonnttrrooll TTrreeaattmmeenntt

Before 80.28 79.50 2.71 3.29 1.57 2.14 0.34 0.34
treatment
During 78.00 78.00 3.87 1.07 2.20 2.07 0.29 0.32
treatment

AAfftteerr  ttrreeaattmmeenntt
Weeks
1 78.36 83.75 2.93 0.71 1.71 1.21 0.28 0.31
2 78.07 80.25 5.37 1.50 3.00 1.00 0.29 0.32
3 74.46 79.79 6.21 1.14 3.64 1.57 0.28 0.36
4 61.93 66.26 6.93 1.86 4.50 2.21 0.29 0.30

Table 1. Effect of herbal formulations on laying performance and egg quality. (Total
birds = 400, control = 200, treated = 200, dose = 15g/100 bird/day, trial period = nine
weeks (one week pre-experimental period plus eight weeks from the start of Ayucal-
D feeding).
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This will allow the birds to carry more
feed and calcium to help supply the calcium
requirement for shell formation through the
night.
Cage layer fatigue is easy to prevent

through proper management practices. As
industry moves to practices that will allow
higher performance, more management
skills will be required.
Additional factors contributing to CLF

include:
� Poor utilisation of calcium and phospho-
rus present in feed.
� Deficiency of available phosphorus in
feed, mainly early in production.
� Deficiency in vitamin D3 in the feed.
� Poor feeding system, generating separa-
tion of fine particle limestone in the feeders.
� High density cages, poor feeder space
and fewer feeding periods can generate
competition for calcium intake and con-
tribute to CLF in dominated birds.

Calcium transport

The intestine and the egg shell gland (ESG)
of laying birds are capable of transporting
large quantities of calcium. In the intestinal
cell, calcium transport is the physiological
expression of the accumulation of the hor-
monal form of cholecalciferol, 1,25-dihy-
droxy cholecalciferol [1,25(OH)2D3], its
binding to specific nuclear receptor and the
synthesis of calbindin-D28K (calcium binding
protein; calbindin) or other proteins.
This mechanism is probably responsible

for the increase in calcium absorption during
calcium deficiency or at the onset of egg
production.
ESG calbindin appears in the gland during

the formation of the first shell at the onset
of egg production and disappears within
three days of its cessation. The concentra-
tion of calbindin in the ESG is proportional
to the rate of shell calcium deposition.
There is, however, no correlation

between calbindin in the ESG and the accu-
mulation of 1,25(OH)2D3 in the ESG tissue.
Furthermore, endogenous or exogenous

1,25(OH)2D3 does not stimulate the syn-
thesis of calbindin in the ESG of vitamin D-
fed laying hens.
Aged hens produce eggs with a shell den-

sity lower than that of young birds, resulting
in an increased proportion of cracked eggs.
This is due to a defect in vitamin D metab-

olism and/or calbindin gene expression in
old hens. The aged hen absorbs lesser cal-
cium with a lower efficiency due to lesser
synthesis of 1,25(OH)2D3, a defect in the
hen’s ability to alter calbindin synthesis in
response to calcium needs and less duode-
nal and ESG calbindin than normal laying
hens leading to poor calcification of eggs.
Defects in vitamin D metabolism induce

this decline. However, aged birds were
capable, when stimulated, of producing
1,25(OH)2D3 or absorbing calcium at rates
similar to those of young birds.
For many years herbal medicine has been

used by many societies but it is only in
recent years that the actual substances in
various herbs that bestow pharmacological
or performance benefits on to animals have
been identified.
Ayurvet’s herbal products are useful for

poultry and for the improvement of calcium
and phosphorus utilisation, which are the
two key minerals in bone development and
egg shell formation. 
As discussed earlier, the absorption of cal-

cium and phosphorus from the intestine is
dependant upon many factors including their
source, ratio, the intestinal pH and the pres-
ence of adequate vitamin D3.
Herbs such as Cissus quadrangularis,

Uraria picta and Lepidium sativum are some
of the herbs that increase the absorption
and assimilation of both calcium and phos-
phorus in the body. As a result of their
ergosterol content, some plants may
acquire vitamin D activity when exposed to
sunlight.
So, if we bring all this together, the herb

garden may well provide us with many
answers for the problems poultry acquire in
the field and it is up to the scientists to har-
ness this reservoir of potential solutions for
the future.

Conclusion

Calcium is the critical factor for better
health and production at an early as well as
at later stages of life.
Due to selective feeding young birds can-

not get enough calcium and other essential
nutrients, which is the major contributing
factor that plays an important role in CLF. 
In older age there is less or no production

of calbindin (calcium binding protein) that is
a deciding factor for the absorption of cal-
cium from the gut. Supplementation with
Ayurvet’s Ayucal-D ensures utilisation and
absorption of calcium in both early as well
as old age of the bird and is thus helpful in
the prevention and treatment of CLF, along
with various other parameters such as egg
production and egg shell quality. 
Table 1 shows a highly significant differ-

ence in egg shell porosity and the number of
cracked shell eggs, which indicates the bene-
ficial effects of Ayucal-D. Improvement in
shell quality was observed even after with-
drawal of the premix. 
In addition, it was concluded that periodic

feeding of Ayucal-D showed an increasing
trend and improvement of most of the tibial
growth parameters studied (see Table 2).
The influence can be specially noted in the
sixth and seventh week.                             �
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Table 2. Effect of herbal formulation on length, circumference and weight of tibia in
commercial birds. (Groups: 30 in each group. A = commercial diet (control), B =
commercial feed supplement with Ayucal-D from day 8-17. C = commercial feed
supplement with Ayucal-D from day 18-27. D = commercial feed supplement with
Ayucal-D from day 1-49).

AAggee GGrroouuppss LLeennggtthh CCiirrccuummffeerreennccee CCiirrccuummffeerreennccee CCiirrccuummffeerreennccee WWeeiigghhtt
((wweeeekk)) ((ccmm)) ((pprrooxxiimmaall)) ((ddiissttaall)) ((mmiiddsshhaafftt)) ((kkgg))

0 A 0.01 0.56 0.35 0.20 0.06
B 0.01 0.58 0.35 0.20 0.08
C 2.97 0.54 0.42 0.23 0.06
D 3.05 0.50 0.34 0.22 0.09

2 A 5.48 1.21 1.11 0.46 0.18
B 4.90 1.10 0.90 0.41 0.18
C 5.07 1.07 0.94 0.41 0.75
D 5.27 1.27 1.10 0.47 1.10

4 A 5.23 1.15 1.08 0.44 1.05
B 4.43 0.85 0.93 0.34 1.15
C 5.13 1.07 1.06 0.46 1.18
D 5.23 1.09 1.08 0.46 1.18

6 A 10.24 2.06 1.83 0.87 6.48
B 10.13 2.26 1.83 0.87 6.48
C 9.94 2.22 1.53 0.82 6.45
D 9.45 2.49 1.58 0.88 6.38

7 A 10.8 2.46 1.82 0.82 6.48
B 11.05 2.47 1.86 0.85 7.38
C 11.20 2.48 1.84 0.87 7.58
D 10.55 2.48 1.96 1.02 8.36

Lepidum sativum seeds have a marked
influence on fracture healing.


