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ABSTRACT

A 3 x 3 faclonal expariment was conducted to determine the effects of different
available phosphorus (AP) levels in diets of Mamourah laying hens with or without
dietary microbial phytase (MP) supplementation on productive performance (egg
production rate, egg weight, egg mass and feed conversion), egg quality ( some
exterior and interior paramelers and Ca and P contents of egg shell ), and some blood
constituents (levels of plasma tatal proteln, albumin and globulin, and activitigs of the
transaminase enzymeas: GOT and GPT ). Tibia bona langth and width and its content
of Ca and P were also datermined. Theee isocaloric (ME of about 2760 kcal/kgy-
isonitrogenous (CP of about 18 %) diets, containing AP levals of 0.405, 0.269 or 0.135
% were formulated with theee lavels of supplemental MP (0, 500 or 1000 U/kg diet).
All birds had a free access (0 leed and water throughout the experimenta) period from
30 to S0 weeks of age. The oblained resulls can be summarized as follows;

- Regardlass of MP supplementation, reducing distary AP level from D.405 o
0.135% caused a significani Increase in feed intake with concomitantly less efficient
feed conversion, and significant reduclions in eggshell weight and thickness, tibia
bone width, and P conlent of eggshell, but increased the aclivilies of plasma
transaminases ( GOT and GPT ). In addition, egg production of the layers was
decreased:; but nol significantly, with reducing dietary AP level.,

2- Independently of the effect of dietary AP lgvel, the dielary supplementation with MP
resufted in significant improvements in egg preduction rate, egg weight, egg mass,
feed conversion, and eggshell weight and thickness, as well as significant increases
in tibia length and Ca content of the eggshell. Concentrations of total protein,
albumin, Ca and P in the plasma of layers were significantly increased, whereas
activitles of GOT and GPT were reduced in response to digtary MP
supplemenlation,

3- There were significant interactions between the effects of distary AP and
supplemental MP levels on most of the estimated parameters.

it can be concluded that supplementation of laying hen dists; in particular lhose
containing low available phosphorus, with micrabial phytase at a supplemenlary lavel
of 500 Urkg diet. may improve the perormance of laying hens for egg produclion and
leed conversion, with no detsimental effect on egg Quality.

INTRODUCTION

Generally, corn and soybean meal are the major feedsluffs in {he
diets of poultry. Unforlunately, many grains, oil seed meals and other plant
ingredients contain high concentrations of phytic acid, amounting to 60% lo
B0% of their total phosphorus (Simons et al, 1990). The phytate phosphorus
is not available lo poullry because they lack ihe endogenous digestive
enzymes needed to hydrolyse phytate inlo inorganic phosphorus and inositol.
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This limited ability of birds to utilize phytate P creates two problems to poullry
nutritionists. The first problem concems the formulation of diets that satisfy
the birds' physiological need for phosphorus, and the second invoives the
environmental pollution by an increased quanlity of dietary P which is not
absorbed and being excreted- by birds in their droppings. The use of
exogenous phytase enzyme has been applied to reduce the need fer
inorganic phosphorus supplementation and lo improve the ulilization of 1 he
phosphorus present in plant feedstuffs (Sebaslian et af, 1998).
Supplementation of laying hen diets with 250 U of phytase/kg diet has been
found lo be equivatent to 0.8 g of P from monocalcium phosphate (Van der
Klis ef al., 1994). In a sludy with laying hens fed a corn-soybean basal diet, a
supplemental level of 500 U phytase/kg diet was shown to have en effecl
equivatent to 1.0 g of inorganic P {Peter and Jeroch, 1993). Gordon and
Rotand (1997) reported that hens fed on a low nonphytatle P (NPP)-diet with
supplemental phytase, performed as well as hens led diets conlaining higher
levels of NPP without supplementary phylase. it is well established also that
supplementing animal feeds with m icrobial p hytase i ncreases P availability.
These beneficial effecls of dietary phytase supplementation have been
reported in broilers (Sohail and Roltand, 1999). However, El Deeb et al.
(2000) observed no effect of supplemental phytase on some physical
measuremenis of bone (tibia length and width) in broiler chicks of 3 or 6
weeks of age. Comparatively, little work has beéen published conceming the
response of laying hens performance to dietary supplementation wilh
phytase. Carlos and Edwards (1998) and Um and Paik (1999) reported some
beneficial effects of supplemental phylase on most of production paramelers
of laying hens, and indicated that minerals’ availability was improved and
relention of Ca, P, Mg, Fe, and Zn was significantly increased by dietary
supplemenlation with phytase,

Many reports Indicaled that the minimum requirement of P for laying
hens is below 0.50% of the diet (Day et al, 1987). Abdallah el al. (1983)
found that Increasing total P in the diet of laying hens from 0.55 to 0.90% had
no significan! effect on egg production, shell welight, ar feed intake. Feeding
of pullets wilh diets containing non-phytale P (NPP) at levels ranged from
0.45 to 0.15% of the diet (hrough three stages of a laying cycls from 25to 72
weeks of age, had no significant effect on their laying performance compared
with that of their control counterparts fed a 0.454% NPP-diet continuously
(Scheiderler and Sell, 1986; Sell el al, 1987). Supplementing microbial
phytase 10 corn-soya diels conlaining low P level improved P and smino
aclds digestibility (Rutherfurd et af., 2002) and increased Ca, Mg and Zn
availability ( Viveros et al., 2002). Bragg et al. (1971) sludied the transfer of
calcivm from thae diet to the egg shell using Ca as a tracer. These
invesligators suggested that 60 to 70% of egg shell calcium was derived from
the diet.

This experment was conducted to detecmine the effect of dietary
supplementation with micrabial phytase on performance, egg produclion,
exlerior and interior egg quality, bone parameters’ and some blood
constiluents in Mamourah laying hens fed different dietary levels of available
phosphorus.
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MATERIALS AND METHODS

This study was carried out at El-Gimmizah Poultry Station, Animal
Production Researches institule, Ministry of Agriculture. A total number of
160, 30-week-old Mamourah laying hens and 18 cockerels were rancomly
distributed into nine equal groups, each of which composed of 2 replicates of
10 females and 1 male each. Birds were housed in floor pens with free
access to feed and waler, and were subjecled to a total of 16 hr continuous
light/gday. Three corn-soy basal diels were formulated as shown in Table 1.

Table (1): Composition and chemical analysas of the basal dists.

| Dlet {1) normat Dlet (2) Diet (3)
ngredients (%) 0.405%AP 0.269% AP | 0.135% AP
ellow carn 86.50 86.50 66.00
oybean meal, 44 % 23.75 23.50 23.05
heat bran 00.00 0.60 1.80
Limestong 7.50 7.90 8.30
Dsalcium phasphsle 1.60 085 . 0.10
Common salt {NaCl) 0.30 0.30 0.30
\Vit. & Min. mix.* 0.25 0.25 0.25
Methicnine 0.10 0.10 0.10
Total 100 100 100
Calculated values**:
Crude protein, % 16.35 16.33 16.30 -
ME Keallkg 2760.97 2763.20 2753.31
Caicium, % 3.33 3.32 .31
lAvailable phosphorus, AP % 0.40 0.27 0.13
Lysine, % 0.81 0.81 0.80
Methionine, % 0.37 0.36 0.34
Methionine + ¢ystaing % | 0.64 0.64 0.64
Determined values***: (Ory mattar basls) |
Dry matter, % 89.48 88.68 86.24
Crude protein.% 15.88 15.78 15.46
Crude fiber,% 3.12 3.17 3.27
ther Extract,% 2.72 2.73 2.75
NFE% 7082 7011 70.15
sh.% 7.38 8.21 8.37

"Each 3kg containg: 10,000,000 IU Vit A; 2,000,000 |U VIt D, 10,000 mg Vit. E;1,000mg VIt.
K: 4.000mg Vit. B1: 5,000mg Vit. B2; 1,500mg VIl B6; 10mg VIt. B2: 50mg; Nlacin, 20 gm ;
Panmothenic acld, tgm, Biotin;,000mg Folic acld;250,000mg chaline chtoride; 80g
manganese; 40g iron, 409 zinc; 2g copper; 2g lodine; 1gm Seleinlum and 23 cobal.

™ Calculated according to NRC (1984).

*** Determined according to tha methods of A O.AC (1380)

These diets were formulated to be isocalaric (ME of about 2760 kcai/kg) and
isonitrogenous (crude prolein of about 16 %), and 1o conlain lhree dietary
available phosphorous levels (0.405, 0.269 or 0.135%) wilh three
supplemental phytase levels (0, 500 or 1000 U/kg diet). These experimental
diels were given to the birds during the period from 30 to 50 weeks of age.
Pullets were weighed al the beginning and at \he end of Ihe expenmental
period. EQgs number, egg weight and egg mass were recorded daily through
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the experimental period (20 weeks). Feed consumption was recorded weekly
and lhen feed conversion (g feed/g egq) was calculated. Egg quality was
evaluated al 4-week intervals. In each test, 10 eggs from each dielary
freetment were collected, individually weighed and broken-ou! in order to
separate their shells, yolks and albumens. The individual weights of yolk,
albumen and shell {wilh membranes) were recorded and calculaled as
percentages of egg weight. Also, Ca and P concentrations in eggshefis ash
were delermined (A.0.A.C,1980).

At the end of study, three hens from each lreatment were
slaughtered in order to measure the length and width of right tibia. The bones
were dried, crushed and then, ashed at 600 °C for 16 hours in a muffle
furnace, Calcium and phosphorus were determined according to A.0.A.C
(1980). Blood samples were individually collected during slaughtering in
hepannized tubes, then plasma samples were obtained by centrifugating the
lubes at 4000 rpm for 15 minutes and stored at -20 °C until analysis.
Commercial kils were used to measure the levels of total protein (TP)
{Doumasg, 1975) and albumnin (A) (Doumas et &/, 1971) in blood plasma, then
globulin (G) concentration, and albumin/globulin (A/G) ratio were calculated.
Levels of plasma Ca and inorganic P and aclivities of plasma glutamic
oxaloacelic transaminase (GOT) and glutamic pyruvic {ransaminase (GPT)
were determined (Reitman and Frankel, 1957). Conceniralions of Ca
(Moorhead and Biggs, 1974) and inorganic P { Glodenberg and F ernandez,
19686} in blood ptasma of the experimental laying hens were aiso delermined.

A completely randamized design, with a3 factariat arrangement of
treatments (3x3), was used. Dala were analyzed using the Genecal Lingar
Model (GLM) procedure of Stalislical Analysis System (SAS, 1994).
Significant differences among m eans were § eparated by Duncan”s muiliple
range test (Duncan, 1855).

RESULTS AND DUSCISION

Performance for eqg production and feed converslon:

Results in Table 2 Indicaled that irrespective of lhe effect of
supplemental phytase (MP), (ayers fed the lowest dietary level (0.135%) of
available phosphorus {AP) put on a significantly {Ps0.05) less body w eight
gain compared to those fed either 0.269 or 0.405% AP-diets. Regardless of
the effect of dietary AP level, layers fed on diets supplemented wilh lhe
microbial phytase (MP) at inclusion rate of either 500 or 1000 U/kg, aftained
similar weight gains, but significanily (P<0.05) higher than thal of layers fed
on diets without supplementary MP (0.0 U/kg). Both effects of dietary AP and
supplemental MP were interacted on layers body weight gain. On the
contrary. Yossef et al. (2001) reported that there was no significant effect of
dietary p hosphorus (AP) [evel, with ot without p hytase s upplementation, on
body weight of laying hens. However, it should be pointed out that hens do
not necessarily have to gain weight throughaut the iaying perlod, rather than
maintaining their body weight, in order to perfarm satisfactorily. In this
respect, Summers and Leeson (1977) slaled that any gain in body weight
afier commencement of egg production should be minimal as the hen is
essentially al her mature body weight.
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Table (2): Effects of diffarent dietary fevels of avallable phosphorus and
microbial phytase on the performance of Mamourah laying
hens for egg production and feed conversion, throughout
the exparimental peried from 30 to 50 weeks of age.

[ Initlal | Finsl | Body Egg | Hendoy Dally faed
! body | body |welght Dlarl\tty‘{:.od Numbe| 0y wslg?\l' ogg | conversion
Varlables welght;welight;| galn; g} ! r |production (9) ‘| mass; | (gfeegip

L kg | ¥ | ko e (*4) @ L@ | epp |
Dietary avallable
phosphorus NS . NS b NS NS NS NS
levels{AP)

'ﬂu.cos%) 144 | 1,773 | 033 | 112920 | 7458 53.5 53.00 | 2840 3 08b
0.269%) 1.43 (1 7ab| 028 | 116.4ad|7375 5278 5268 | 21.75 4.1580
0.138% 143 | 1.67b [ 0.24 122.883 | 70 3y 50.22 50.22 | 2522 4.862
EM 00 0.04 0.02 1.50 1.32 0.4 028 0.81 0.10

Eupphmenlal
hytage loveIJ NS . ‘ NS
MP)

0 U/kg) 1,44 | 1.850 | 0.21b | 114.03 [66.38b 47.410 | 51.69b | 24.5%b 4,65
300 Urkg) 1.43 | 1.73a | 0,308 118.35 |75.278| 63.78a |52.88ab| 28.43s 4.08b

{1000 U/kg) 143 | 1,765 | 0.3%3 | 121.38 [?739a| 85.283 53.273 | 29.453 4.12b

1S_EM‘ 0.01 001 0.02 1.59 1.32 0.94 0.28 0.83 0.10

’—anMi’ Inferaction] NS * ' - i " NS " -
0.405%°0 Uikg 151 | 189 | 625 | 11271 [67.44 <897 5228 | 25.07 4.48
0.269%"0 Uikg 1.43 1.68 0.24 108.56 | 8670 4784 51.89 | 24.58 4.42
:0.135%'0 Uikg 1,44 1.59 Q17 12081 | 6499 48.42 51.2 | 273 5.08
.405%°500 U/kg 143 | 178 | 033 | #1153 [7778| 8598 53.00 | %.29 188

E.n:%'soo Uikg 142 | 178 | 031 | 11565 |7407| 5388 5302 | 28.39 4.07
,1358%" 500 Uikg 1.44 185 | 0.26 §18.66 | 73.08 5218 5252 | 21.4) 4.34
.<05%1000 Wxg | 1.43 183 | 039 115.53 | re.72 50,84 51.59 | 2.8 179
.269%:°1000 U/kg | 143 172 | 0.29 124,81 | 79.80 56,64 63.72 | 20.62 4.0
0.135%°1000 U/kg | 143 171 0.29 128.05 | 72.87 §52.03 5235 | 27.2% 4,70
ISEM_ 008 | 005 | 0.02 150 [ 132 0.94 028 | 085 0.07
a-b : For each critarion, maans Jn the 6ame column bearing different superscripts differ

significantly

Irrespeclive of the effect of MP supplementation, dietary AP level had
no significant effect on eggs number (EN), hen-day egg produclion rate
(EPR), egg welght (EW) or daily egg mass (EM). However, daily feed intake
(F1) and feed conversion {FC) of layers were significanlly (P<0.05) aflected by
the dietarv AP level. Layers fed on the 0.135% AP-diels consumed more feed
and exhibited a significantly (P<0.05) poorer feed conversion compared to
those fed the 0.269 or 0.405% AP-diets (Table 2). Independently from the
effect of dielary AP level, results in Table 2 showed that layers fed on diels
supplemented with MP at inclusion rate of eilher 500 or 1000 U/kg performed
equally for EN. EPR, EW, EM and FC, 2nd achieved a significantly (P<0.05)
better performance than layers fed diets without supplementary MP (0.0
U/kg). There were significant interactions between the effects of dietary AP
ang supplemental MP levels on EW, EPR, EM, Fl ang FC (Table 2).

These results ere in agreement with those reporled by Summaers al
&l. (1976) who lound that feeding the laying hens on low AP-diet had no
significant elect on egg weight. Yossaf ef al. (2001) found that eggs number
and egg mass were increzsed in response lo phylase supplemantalion to fow
AP.diets of laying hens. Gordon and Roland (1997) reporied that feeding of
laying hens with 0.1% AP-diet decreased egg production and (eed
consumption compared to 0.2 to 0.5% AP-diet, but 0.1 % AP-diet
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supplemented with 300 U of phytase/kg diet completely correcled the
adverse effects. Other reports indicated thal the adverse sffec! of low AP-
diets on laying hens performance c¢an be completely alleviated in the
presence of phytase in the diet (Punna and Roland, 1999; Keshavarz, 2000).
Even though, in he present sludy no differances were detected In the
performance of layers fed diets supplemenied with MP al levels of 500 or
1000 U/kg. other reports in the lilerature indicated ihat, dielary
supplementation with phytase al a level of 300 U/kg, was more effective than
the lower supplementary phytase level (150 U/kg diel) in restoring the
performance of laying hens fed low-P (0.25 - 0.15% AP) diels lo thal of hens
fed a control diel (0.45% AP) (Keshavarz, 2003).

Egg Quality Traits:

Regardless of the effect of supplemental MP, results in Table 3
showed that increasing dietary level of AP to 0.405% s ignificantly ( Ps0.05)
improved most of the exlernal and Internal egg quality traits. Wilh the
exception of alpumen and yolk percenlages, layers fed the 0.135% AP-diets
produced eggs of significantly (P<0.05) lower values for egg shape index,
shell weight %, shell thickness and yolk index, compared o those produced
by layers on the 0.405% AP-diets. On the other hand, layers fed on the
0.269% AP-diets produced eggs of significantly (P<0.05) higher yolk weight
%. and egg shape and yolk indices, but had similar shell weight % and shell
thickness compared to those laid by layers on the 0.135% AP-diets.

Table (3): Effects of different dletary lavels of available phosphorus and
microblal phytase on extarnal and internal egg quality traits'
of mourah Iayinthens.'

gg shapel SheR | Shall albumef | Yol
n iadex | Haugh
Varlables (ndex | walght| thickens wolght walght (%) Units
{*A) {%) | mmx100 %) (%)
Dietary available phosphorus levelstAP) ' * ' % £ . NS
{0 405%) 77.89a |13.72a| 37.08a |54.7B3(31.83b(43.02a| 8259
i-;o 269%) 7556d [13.04b| 34.44p |51.21b)|33.88a|43.62a| B335
10 135%) 7427c |1278p| 34.74b |58.423] 30.76b | 39.96b | 81.71
'SEM 0.23 0,08 019 074 | 039 | 033 | 046
Supplementpl phytase levals (MP) : > : NS " - NS
{0 Urkg) 7431b [12.73b| 24.75b | 5328 [3209eb] 43.242| 81.67
(500 Uirg) 768.682 |13.492| 35808 | $3.29 [33.46a|4160b| B2.98
(1000 URg) 76.82a |13.32a] 35.60a | 6885 | 30.94b |41 75ab| 83.02
EM 0.23 008 0.19 0.74 | 039 | 033 0.48
APxMP Interaction " - T e ¥ = :
0.405%"0 U'kg 77.66 | 1330 | 238.85 | 54.07 | 32.02 | 42.80 | 80.96
0.266%"0 Ulkg 7307 | 1268 | 2376 | 44.48 | 36.88 | 46.40 | 8550
0 135%"0 Urkq 7220 | 122t | 3385 | 604D | 27238 | 4033 | 7858
0.405% 500 Urkg 7800 | 1403 | 3T42 | 3482 | 3188 | 4307 | 84.02
0 269%°500 Ukg 7680 | 1345 | 3528 | 51.37 | 3518 | 4213 | 8252
0.135%"500 Uikg 74.93 | 1200 [ 3472 | 5368 |3332)3960 | 8234
0 405%* 1000 Ukg 7600 | 1382 | 3696 | 5459 | 311 | 43.20 | 8288
0.262%* 1000 Uikg 76.80 | 1301 | 3420 | 5777 | 2955|4233 | 8208
0.135%* 1000 Ufkg | 7567 | 1313 | 3532 | 519 '3163|3973 | gad
[SEM | 0z ! aos 0.19 075 | 033 | 033 | 046
a-c : For each criterion, means in the same column bearing different superscripts differ
significantly. 1: Means rapresent an avaerage of five egg qualily tests.
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Dietary AP level had no significanl effect on Haugh Unils score,
independently from the effect of dietary AP level, supplemental MP at
inclusion rate of 500 or 1000 U/kg significantly ( Ps0.05) increased the” egg
shape index, and eggs shell weight % and thickness, but had no significant
effect on albumen wejght % or Haugh Unils score. Erratic significant (P<0.05)
differences were observed, however, in yolk weight % and yolk index due to
the effect of supptementary MP lgvel. Effects of dietary AP and supplemental
MP levels on egg quality traits were also inlerrelated.

These results are in partial agreement with those reporied by Gordon
and Roland (1998). On the other hand, Yossef et a/. (2001) fed Gimmizah
pullels on diets containing 0.25 or 0.40% AP supplemented with phytase at
levels of 0, 600 or 1000 U/kg, and found that interior egg quality and sheli
thickness were not affected by either dietary AP or supplemental phytase
levels. Lim ef al. (2003) concluded that, supplemeantation of microbiatl phylase
al a level of 300 U per kg diet of laying hens can Improve egg production, and
decrease the percentage of broken and soft-shell eggs, but the effects of
phytase supplementalion were modified by the dietary levels of Ca (0.3 and
0.4%) and NPP (0.15 and 0.25%), during an experimental period from 21 to
41 weeks of age.

Blood Parameters:

The effects of dietary AP and supplemental MP levels on some blood
constituents of 50-week-old Mamourah laying hens are presented in Table 4.
Independently of the effect of supplementat MP, no significant differences
were observed in the tevels of plasma lolal protein (TP), albumin {A), globulin
(G) and A/G ratio, or in plasma Ca and P concentrallons due 1o the effecl of
dietary AP level, However, the acliviies of plasma GOT and GPT were
significanlly (P<0.05) increased with reducing dielary AP level to 0.135% of
the diet. Regardless of the effect of dietary AP level, MP supplementation at
eilher 500 or 1000 U/kg diet significantly (P<0.05) increased the levels of
plasma TP, A, Ca and P, but significantly (P<0.05) reduced the activilies of
plasma GOT and GPT. There were sigaificant interactions between the
eflects of dietary AP and supplemental MP levels, only for plasma TP, G, A/G
ralio, Ca and P levels.

Thess resulls are in partial kegping with those of Yossefl af al. (2001)
who reported that plasma Ca and P concenirations were significantly
increased with addition of phytase to laying hen diefs. On the contrary,
Triyuwanta et al. {1992) reported an increase in plasma Ca as 8 result of
feeding laying hens diels containing various levels of avaltable P ranged from
0.44 {0 0.64%. Furthermore, several studies conducted with laying hens, had
indicated that plasma P is positively correlated with dietary P level, (Zumbado
and Britton: 1 983, K eshavarz, 1986; Triyuwanta et al., 1992). On the other
hang, Abdallah ef 8/. (1993) and Pan el &l (1998) repcried thal conceniralion
of Ca or P in plasma of laying hens could be influenced by the level of dietary
inorganic P supplementation. Edwards (1993) and Roberson and Edwards
(1994) reported that supplemenialion of chicks diet with microbial phytase
had no significant effect on plasma Ca. Generally, discrepancies may exist
among results of the different sludies concerning the changes which may
occur in blocd constituents of birds, as it was observed in the present case.
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These discrepancies could be attributed to diffarences in quantitative and
qualitative composition of diets, nutritional status of birds, feed intake, sirain
and age of birds, time of blood sampling, levels and types of dietary Ca, P
and supplemental phytase, or.stage of egg production.

Table (4): Effects of different dietary levels of available phosphorus and
microbial phytase on blood plasma constituents In 50-week-
old Mamourah laylng hens.

i I
p:g“:l'n ”(';‘!‘:l")'“ Globulln| G| GOT GﬂCalcium p"":g*‘“

Varlables (g/dY) (g/al} Jrafle (UIL) | (ULL) ! {mgidl) (/)
Dietary avallable
phosphorus NS NS NS NS - * * NS
"ﬂlsmﬁ] |
(0.405%) ] 466 | 187 2.79 ]0.70( 181.24b [22.25b| 23.092 | 8.35
(0.269%) 421 | 185 | 240 |076/188.0720) 2282 16606 | 575
0.135%) 4.05 1.76 2.50 [0.71(189.282(23.80a| 12.59b | 5.03
SEM 0t4 [ 005 | 0.10 [0.02] 148 | 0.25[ 1.27 0.29
Supolemental N . . . R .
phytase levels (MP) NS NS ]
10 Ukg) 3.700 | 1.66b 2.36 [0.72[198.77a[24.61a] 13.23b | 4.4tb |
(500 U/kg) 452a | 1.84ab | 2.63 [0.72)181.81b[22.33p| 18.37ab | 6.062
1000 U/kg) 4.71a | 1.96a 268 0.74]180.01b/22.09b] 20.77a | 6.673
SEN 0.14 0.05 0.10 ]0.02( 1.49 [ 0.25 { 1.27 0.29
APxMP Interaction : NS : "] NS Ns 1 .
0.405%'0 Urkg 3.84 1.76 | 2.08 [0.85] 190.56 [24.41| 15.85 | 4.4
0.269%"0 U/kp 3.81 1.59 24 [0.63] 199.87 |124.89| 12.12 4,69
0.135%"0 Ulkg 3.46 1.62 259 [0.52 189.87 [24.53| 10.71 413
0.405%°500 Ukg 5.06 1.83 323 [0.58) 177.98 [21.46] 23.40 6.90
0.269%*500 U/kg 4.16 1.89 2.82 [0.81| 182,58 | 22.07| 18.18 592
0.135%°500 U/kg 4,33 1.81 2.39 |0.77] 184.50 | 23.47 [ 13.51 5.35
0.405%"1000 U/kg 5.09 2.03 305 [0.66] 175.19 [ 20.89| 29.01 7.75
0.269%°1000 U/kg 4.67 1.97 2.45 [0.80] 181.77 | 21.89| 19.73 6.65
0.435%"1000 U/kg 4.37 1.85 2.52 |0.75( 183.06 | 23.40| 13.55 5.61
EM 1.14 0.01 0.10 [0.02[ 282 [0.40 ] 0.12 0.02
2-b : For aach criterion, means in tha same column bearing differenm superscripts differ

significantly.

Bone minerals:

Data of the effects of dietary AP and supplemental MP levels on libia
length and width and its Ca and P contents in the 50-weeak-old experimental
layers are summarized in Table 5. Regardless of the effect of dietery AP
levels, no significant differences were observed in tibia length or in its Ca and
P contents due to the effect of dietary AP level. However, a significant
decrease in libia width was occurred with lowering AP levels in the diels.
Independently of the effect of dietary AP level, supplementation of MP to the
layers diels significantly (P<0.05) increased their tibia length. However, no
significant differences were observed In layers tibia width or its Ca and P
contents due lo the effect of dielary MP supplementstion. There were
significant interactions between the effects of dietary AP and s upplemental
MP levets, only for tibia length and tibia width.
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Table (5): Effects of differant dletary levels of available phosphorus and
microbial phytase on Ca and P contents of tibla bone and

egg shelil ash of Mamourah taylng hens.

Tibla | Egg Shell Ash
Variables tongth |I wiam | € E Ga | °
., 1

| em) | (mm) | 9 | O | 0 | C4 |
Demry  avaladie  phosphonug NS i | NS NS NS
levelstAP) |
(0 405%) 12.37 0.58a 24 02 10.41 2618 | 0.46a
(o 269%) 1188 | ggisd | 2368 0.5 %14 | 03
ko 135%) 11.29 3.080 267 9.32 2489 | 0.31b
ISEM 0.17 009 0.51 0.20 0.17 0.03
Suoplemental phytase lavels (NP - NS NS NS ’ NS
10 Uikg) 11 a0h 8.08 22.07 513 2165 | 029
500 Urkg) 12370 | 842 4.0 ga8 2889z | 036
{1000 Likg) 12.383 0.60 24,04 1020 | 28648 | 0.42
SEM 0.17 0.09 .51 0.29 017 | 003
WPMP Intaraction * . NS NS * NS
0 405%0 Ukg 15.60 .28 2294 8.21 2233 | 0.0
. 269%"0 Ukg L1180 8.25 2.53 000 2138 | 040
0 135%0 Urkg 13,10 1.75 20.75 508 2125 | 0.28
D §05%°500 Ukg 12.20 8.75 24,48 10.47 30.92 0.48
D 26377500 Uing 12.00 8.80 24.23 8.4 213 | 038
D 125%°500 Ukg 12 00 8 25 23.99 925 26.44 0.32
0 <C5%* 1000 U/kg 13.00 875 24.84 11,58 31,24 0.50
0 269%* 1000 Ukg 12.15 8.50 24.28 0.8 272 0.33
0 135%" 1000 Urkg 12.00 8.50 23.24 Q62 26 97 0,33
SEM 0.17 0.02 0,51 0.29 1.17 0.02

a-b : For each criterlon, means In the sama column bearing different superscripts differ
significantly.
Egg shell minerals:

Resulls In Table 5 indicated thal, regerdless of dietary MP
supplementation a significant (Ps0.05) decrease In egg shell Ca and P
contents was observed with decreasing dietary AP levels. Irrespective of the
sffecl of dietary AP level, dietary MP supplementation significantly (P<0.05)
increased the Ca content of eggshell. Also, eggshell P conlenl was
increased, but nal significantly, due to lhe effect of dietary MP
supplementation. A significant interaction was observed between the effecls
of dietary AP and supplemental MF levels for egg shell Ca contents.

It can be concluded thal supplementation of laying hens diets; in
particular those containing low aveilable phosphorus, wilh microbial phytase
al e supplementlary level of 500 U/kg diel. may improve lhe performance of
laying hens for egg production and feed cc.version, wilh no detrimental
effects on egg quality.
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