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Changes in the physiological picture is one of the indicators for 
measuring the well being of the birds including adequacy of the ration 
fed to meet the various phys=ological and production demands. Therefore, 
an additional study was undertaken to assess the physiological status 
of caged Layers fed varying (evols of calcium and phosphorus. 

Materials and Methods 

Two hundred and fifty six White Leghorn strain cross pullets of 
170 days of age were housed in colony cages at the rate of four birds 
per cage providing a floor space of 675 cm2 per bird. They were rando-
mly alloted to 16 groups with four replicate per group. The birds were 
offered diets containing al( possible combinations of four levels of calcium 
namely 2.5, 3.0. 3.5 and 4.0 per cent and four levels of phosphorus viz., 
0.50, 0.60, 0.70 and 0.80 per cent. The birds were given feed and water 
ad lib, 

At the last phase of the experiment a balance trial was undertaken 
Weighed amount of feed was supplied to the birds and excreta samples 
collected over 24 hours using a total collection method described by 
Summers et a/. (1976). The droppings were weighed and a sample was 
taken, oven dried at 70"C for 2 hours and ground prior to calcium and 
phosphorus estimation. 

At th? Qnd of the experimental period, four birds from each treatment 
group were sele;,t©d at random for estimation of serum calcium, serum 
inorganic phosphorus, serum alkaline and acid phosphatase activity. For 
the estimation of blood parameters blood was collected frem the brachial 
vein. Tho estimation of serum calcium was done by tl~e modified method 
of Kramer-Tindall (Clark and Col lip, 1925) . The serum inorganic phos-
phorus was estimated according to the method described by Fiske and 
Row (1925). The serum alkaline phosphatase activity was estimated by 
Kind and I<ir~g's method, supplied by M/s. Span Diagnostic Private Limited 

• Part of the Ph. D. Thesis submitted to the Kerala Agricultural University by the 
first author, in 1986. 
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173-B, New Industrial Estate, Udhana-394214 (Surat), India. ,Moreover, 
four birds from each treatment group were slaughtered for tibia collection 
and the tibia! ash content was estimated by the method d©scribed by 
Kalango and Ademosun (1973). Tha dut~~ collect3d ~vere subjected to 
statistics( analysis (Snedecor and Cochran, 1967). 

Results and Discussion 
Tibial ash: 

Tha tibial ash content (Tablo 1) revealed that it is not sig;~ificaptly 
affected by the dietary calcium or phosphorus levels employed in this 
experiment. Rao and Br~hmakshatriya (1976) and Bolden and Jensen 
(1985) also reported that the bona asi~ or the mineral content was not 
affected by the calcium levels of over 1.05 per cent in tl~© diot. Likewise, 
Andrews and Berg (1977) and Mikaelian and Self (1979) had also re-
ported that levels of phosphorus above 0.40 per cant ciid not infiivanco the 
bone ash content. Thus, it appears that even the lower levels ofi the 
dietary calcium and phospi~orus used in this st!idy is sufficient to main-
tain normal bona asli content. 

Table i 

Mean per cent tibial ash of layers fed varying levels of 
calcium and phosphorus 

Calcium (%) 
0.50 

2.50 54.41 

3.00 54.80 

4.00 54.77 

Mean 54.68 

Phosphorus (%) 

o.so 0.70 

53.29 

55.85 

55.02 

54.79 

o.so 
Moan 

53.93 

54.70 

55.43 

54.74 

53.63 

54.70 

55.32 

54.55 

53.82 

55.01 

55.14 

Sarum calcium: 

Tha statistical analysis of the data (Tablo II) revealed that neither 
calcium levels nor phosphorus levels used in this experiment exerted any 
significant influence on serum calcium levels. It has been reported by 
many workers that ~fndvrnutrition of calcium in the ration did not change 
the serum calcium levels appreciably (Rao and Brahmakshatriya, 1976; 
Odom et al. 1980 and Bolden and Jens®n, 1985). ~ Moreover, 
none ofi tine birds in the experiment showed any sign ofi leg wQakness, 
thin shelled eggs or other conditions suggestive of low calcium or phos-
phorus availab'slity. Thus, it is evident that the dietary levels of calcium 
and phosphorus employed in this experiment is sufficient to support the 
physiological requirements for egg production. 
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Table I! 

Mean serum calcium levels of layers fed varying {evets o! catcium 
and phosphorus (mg "; ) 

Phosphorus (~) 
catcium Mean 

(%~ 0.50 0.00 0.70 0.80 

2.50 24.00 20.75 25.00 20.50 22.56 

3.00 24.00 25.00 24.25 23.75 24.25 
3.50 25.33 25.00 23.33 23.25 24.35 
4.00 22.50 2G.00 27.50 25.50 
Mean 23.9u 24.19 24.77 23.75 

Serum inorganic phosphorus: 

Neither tl~® calcium levels nor tf~v phosphorus levels employed in 
this Experiment a;;erted any significant variation in the serum inorganic 
phosphorus levels (Table I!I). This confirms the finding of Choi eta/. (1979) 
who observed that the hens were capable of maintaining normal phos-
phorus levels oven with a wide range of dietary phosphorus levels 
However, significant influence of dietary phosphorus on serum 
inorganic phosphorus has been reported by Holcombe et a/., 1976; 
Adfrews and Berg,1977, Miles et at., 1981; and Rodriguez et a/. 1982) 
~Nhich might ba due to less than 0.4% dietary phosphorus level tried 
by them. 

Table III 

Mean scrum inorganic phosphorus level s of layers fad varying IQvels of 
calcium and phosphorus (rng%) 

Phosphorus (%) 
Calcium (%) Mean 

0.50 0.60 0.70 0.80 

2.50 2.93 2.58 3.57 4.43 3.38 
3.00 3.93 3.70 3.80 2.97 3.60 
3.50 2.77 3.00 2.57 2.80 2.79 
4.00 2.93 3.13 3.20 4.13 3.35 
Mean 3.14 3.10 3.29 3.58 

Serum alkaline phosphatase: 

Thv serum alkaline phosphataso levels (Table iV) in the present 
exp9rimant indicated that neither calcium nor phosphorus levels influ-
enced the serum alkaline phosphatase activity. 
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Table IV 

Mean serum alkaline phosphatase activity of layers fed varying levels of 
calcium and phosphorus (KA units) 

Calcium (~) 
Phosphorus (%) 

Mean 
0.50 0.60 0.70 0.80 

2.50 27.23 69.20 38.39 36.61 42.86 
3.00 35.27 21.43 41.43 35.27 28.35 
3.50 22.32 27.68 75.00 21.43 36.61 
4.00 49.11 23.21 24.55 33.48 32.59 
Mean 33.48 35.38 39.84 31.70 

Serum acid phosphatase: 

The statistical analysis reveal©d that the values (Table V) wer® 
significantly (P~0.01) infiluenced by the calcium levels in the diets. It 
was significantly (P L 0.01 } lower for birds fed with 3.00 per cent 
calcium, than other levels whereas the differences among 2.50, 3.00 and 
4.00 calcium levels, wero not significant. It is difficult to oxplain 
this finding in as much as scanning of literature dees not provide any 
information. 

Retention of calcium and phosphorus: 

It can be seen that the absolute retention of calcium (Table VI) 
increased with levels of calcium in the diets, This trend is in agreement 

Table V 

Mean serum acid phospf~atase activity of layers fed varying levels of 
calcium and phosphorus (KA units) 

Phosphorus (%,) 
Calcium (%) Mean 

0.80 0.60 0.70 0.80 

?_.50 18.27 21.15 20.67 12.02 18.03v 
3.00 7.69 12.98 7.69 10.58 9.74 
3.50 8.65 20.67 13.94 19.71 15.74' 
4.00 15.87 13.46 12.50 16.83 14.67~~ 
Mean 12.62 17,07 13.70 14.79 

Significant (P X0.01 ) 
Values bearing the same superscript do not differ significantly. 

with the findings of Kalango and Andomosun (1973), Summers et ai. 
(1976), Clunics and Looson (1985) and Koshavarz (1985). The absolute 
retention is an indicator of the calcium reouirement of the bird to meat 
demand for production. The birds that had been fed a 4.00 par cent 
calcium diet producQd significantly more eggs (77%) than those fled other 
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levels. It is this group which had shown higher absolute retention 
{2.29 g/bird/day). High9r requirements of calcium to commensurate with 

~ higher level of production has been demonstrated by Reddy and Sanford. 
(1963); Miller and Sundo, {1975); Rouerson, (1976); and Cleaves and 
Salim, (1978). 

The phosphorus retention data (Table VII) indicated that the 
absoltue retention increased significantly (P~0.01) as the phosphorus level 

Table VI 
.Absolute retention of calcium in layers fed varying levels of calcium and 

phosphorus (g/bird day) 

Calcium (%) 
Phosphorus (%) 

Mean - 
0.50 0.60 0.70 0.80 

2.50 1.90 1.72 2.47 1.67 1.94 
3.00 1,55 2.41 2.13 2.20 2.07 
3.50 1.75 2.21 2.32 2.06 2.09 
4.00 2.30 2.69 2.18 1.99 2.29 
Mean 1.8711 2.26t' 2.28 1.98'1'' 

Values bearing the sarne superscript do not differ signrticantly. 
Significant (P~0.01) 

Tabla VII 

Absolute retention of phosphorus in layers fed varying levels of calcium 
and phosphorus (g/bird/day) 

Ca{cium (%) 
Phosphorus (%) 

0.80 
Mean 

0.60 0.60 0.70 

2.50 -0.07 0.05 0.13 0.14 0.06 
3.00 --0.13 0.03 0.11 0.01 0.02 
3.50 --0.13 0.05 0.05 0.06 0.01 
4.00 -0.~ 0 0.10 0.10 0.05 0.04 
Mean -0.11 a 0.06h 0.10}' 0.08'> 

'~/aloes bearing the same superscript do not differ significantly 
Significant (Pi0.01) 

In the diet increased. Irrespective of calcium levels, dietary phosphorus 
levels of 0.50 per cent has resulted in negative retention. This suggests 
that the requirement of dietary phosphorus for laying caged birds is higher 
than 0.50 per cent. Therefore, it will bs more precise to set the require-
ments of dietary phosphorus a little higher, say at 0.60 per cent rather 
than at 0.50 per cent. If the phosphorus excreted/secreted in the egg isalso 
considered the magnitude of n3gativo value ~Nill be much higher. Lower 
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values for phosphorus retention when egg phosphorus was also included 
in the computation has bsen reported by Scheideler and Sell (1984). 

The calcium and phosphorus intake dat<~ (Table Vlll & IX) indicated 
tl~at tho intake of these minerals is directly proportional to the dietary 
concentrations of the respective minerals. 

Table VIII 

Calcium intake of layers f©d varying levels of calcium and phosphorus 
(g/bird/day) 

Phosphorus (~ ) 
Calcium (%) -- - ---- - - -_. .. _ -------_ _-_._.._.- - Mean 

0.50 0.60 0.70 0.80 

2.50 2.50 2.26 3.24 2.33 2.588 
3.00 ?_.14 3.12 2.74 2.98 2.75 
3.50 2.71 2.94 3.33 2.88 2.97$ 
Mean 2.75 3.02 3.14 2.83 

Values bearing the same superscript do not differ significantly 
Significant (P~0.01 ) 

Table IX 
Phosphorus intake of layers fed varying levels of calcium and phosphorus 

(g/bird/day) 

Calcium (%) 
Phosphorus (%) 

Mean -- 
0.50 0.60 0.70 0.80 

2.50 0.49 0.54 0.87 0.75 0.66 
3.00 0.34 0.60 0.63 0.81 0.60 
3.50 0.40 0.47 0.67 0.62 0.54 
4.00 0.46 0.5: 0.58 0.62 0.56 
Mean 0.42a 0.55'' 0.69 0.70 

Values bearing the same superscript do not differ significantly 
Significant (P~0.01) 

Summary 

Employing the dietary calcium I©vels of 2.50, 3.00, 3.50 and 4.00 
per cent and phosphorus levels of 0.50, 0.60. 0.70 and 0.80 per cent a 
4 x 4 factorial experiment was carried out using caged layers. The r©suits 
suggested that per cent Tibia( ash; serum calcium and inorganic phosphorus 
levels were not influenced by either di©fury calcium or phosphorus levels. 
The serum alkaline and acid phosphatase levels did not give any clue as 
to the adoquecy of the dietary calcium and phosphorus levels employed. 
There was a trend of increased absolute retention of calcium, but decreased 
per cons retention as the calcium levels in the diets increased. 
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Influence of die;ary calcium and phosphorus in layers 17 

Dietary phosphorus levels had improved the absolute retention of calcium. 
The phosphorus retention was significantly (P~0.01) influenced by dietary 
phosphorus and not by dietary calcium. 
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