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ABSTRACT

An experiment was conducted to study the effect of using different levels of
protein (high, HCP; medium, MCP and low, LCP) along with different levels of
phytase (0.0, 500, 750 and 1000 FTU/kg diet) in broiler diets on their growth
performance, nutrients digestibility and economic efficiency. A total number of 360
one day old Arbor Acers broiler chicks were randomly divided into 12 groups (30
chicks each) of three replicates eacn (10 chicks/replicate). Twelve experimental
diets were formulated in a2 3 x 4 factorial design (i.e. three levels of protein; HCP,
MCP & LCP each was assigned to four levels of phytase; 0.0, 500, 750 and 1000
FTU/kg). The experimental birds were reared under similar managerial and
veterinarial conditions and fed the experimental diets up to 7 weeks of age. At 7
weeks of age, a digestion trials were carried out to study the effect of treatment on
nutrients digestibility, energy metabolizability, nitrogen balance and minerals
retention.

The obtained data revealed that the chicks fed HCP diets recorded
significantly the best growth performance including live body weight (LBW), body
weight gain (BWG), feed intake (FI), feed conversion (FC) and performance index (PI)
compared to the other levels (MCP and LCP), while did not affect CP digestibility,
energy metabolizability and nitrogen balance (NB), but lowered crude fiber {CF),
nitrogen free extract (NFE) and organic matter (OM) digestibility, and improved EE
digestibility. Supplementing diets with phytase at levels up to 1000 FTU/kg improved
all growth performance parameters, with the level of 750 FTU/kg diet being the hest
compared to control (the unsupplemented diet). The addition of phytase did not affect
nutrients digestibility except CF digestibility which improved by adding 750 FTU/kg
diet. Concerning the interaction effect, the obtained data revealed that the group of
chicks fed HCP + 500 FTU/kg recorded significantly the heaviest LBW and BWG and
consumed higher amount of feed allover the experimental period (0 —= 7 wks), while
the group of LCP + Zero enzyme recorded significantly the lowest values of LBW,
BWG, Fl, FC and PI, as compared to the control. The group of chicks fed HCP + 1000
FTU/kg diet revealed significantly the best values of FC and P! as well as better
values of CP, EE and OM digestibility, energy metabolizability and NB compared to
the controi, while those having LCP diet without phytase supplementation exhibited
worst values of FC and Pi. However, the group of chicks fed MCP diet + 750 FTU/kg
recorded the highest CF digestibility. Meanwhiie, the group of chicks fed LCP diet +
750 FTU/kg recorded the lowest feed cost needed to obtain one kilegram of BWG. It
could be concluded that supplementing MCP broiler diets with microbial phytase at
750 FTU/kg improved their growth performance and nutrients digestibility being similar
to the control, however, supptementing LCP diet with 750 FTU/kg resulted in the least
feed cost/kg gain.

Keywords: crude protein, phytase, levels, broilers, growth, feed utilization,
digestibility, retention.
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INTRODUCTION

Plant feedstuffs, specially cereais, legumes and oiiseed meals, are
considered the most ieast cost ingredients of poultry diets. About two-thirds of
the phosphours of plant origin is present as phytic acid in the form of
myoinositol phosphates (Cromwell, 1980). Phytate phosphours (P) utilization
by monogastric animals are complex process that is infiuenced by many
factors. Dietary ingredients and feed processing seem to be the most
imporiant factors related to the diet, while age and type of birds could aiso
affect phytate-P utilization (Reddy ef al., 1982; Sebestian ef al., 1998 and
Attia, 2003). Adding phytase increased availability of phytate-bound minerals
and reduced environmental pollution through lowering P and N excretion.
Dietary supplementation with microbial phytase increases the availability of
phytate-P (Simons et al, 1990; Denbow et al, 1995 and Attia ef al., 2001 and
Attia, 2003) and improves body weight gain (Broz ef al,, 1994, Attia, 2003 and
El-Ghamry et af, 2005), in corn-soybean meal diets. Lim et al. (2003)
reported that phytase significanily increased digestibility of DM, P and fiber,
while other nutrients were not affected. Abd El-Samee (2002) revealed that
phytase significantly improved mineral retention and digestion coefficients of
nutrients, except for crude fiber. In this connection, Um and Paik (1999)
showed that retention of DM, fat, ash, Ca, Mg and Zn were significantly
higher with phytase supplementation than control (without phytase).

Shams El-Deen (2005) found that high protein levels in broiler diets
improved their growth performance, while El-Sherbiny et al. (1997), Abd EIl-
Hady and Abd El-Ghany (2003) found no significant differences in growth
performance amaong broilers fed different levels of protein. Abd El-Samee et
al. (2001) found that using optimai level of CP in broilers diets significantly
increased OM, CP, EE, CF and NFE digestibiiities and NB.

Due to this confliction and bearing in mind the economic aspects, the
present work was conducted to study the effect of using different levels of
protein along with different levels of phytase in broiler diets on their growth
performance, nutrients digestibility and minerais retention.

MATERIALS AND METHODS

The experimental work was carried out at El-Kanater Poultry Farm,
Animal Production Research Institute, A.R.C., Egypt, in winter 2001.

This experiment was conducted to study the effect of using three
levels of protein (high, HCP; medium, MCP and low, LCP) each with four
levels of microbial phytase (0.0, 500, 750 and 1000 FTU/kQ) in broiler diets
on their growth performance, nutrients digestibility, minerals retention and
economic efficiency.

A total number of 360 unsexed one-day old Arbor Acers broiler
chicks were divided into 12 groups (30 chicks each) of three replicates each
(10 birds/replicate), Twelve starter experimental diets were formulated in
which the 1% four diets (T4 — T,) were assigned to be HCP (23 %) and
supplemented with four levels of phytase (0.0, 500, 750 & 1000 FTU/kg,
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respectively), the 2™ four diets (Ts - Ts) were assigned to be MCP (21 %)
and also supplemented with phytase at the above mentioned levels,
respectively, while the 3™ four diets (Ty — T+2) were assigned to be LCP (19
%) and also supplemented with the same forementioned levels of phytase,
respectively. The diets of grower and finisher periods were formulated as the
same manner of the starter diets, but CP levels were lowered to be 20, 18 &
16 % for the HCP, MCP & LCP category groups during the grower period and
18.5, 16.5 & 14.5 % for the HCP, MCP & LCP category groups during the
finisher period. All diets were iso-energetic of about 3100 kcal ME/kg for the
starter diet and 3200 kcal ME/kg for the grower and finisher diets. With the
exception of CP, nutrients requirements were calculated according to Arbor
Acers broilers recommended catalogue. The feeding system durated
between 0 — 3, 4 - 5 and 6 - 7 weeks for starter, grower and finisher periods,
respectively. The composition and calculated analysis of the experimental
basal diets (without phytase supplementation) are presented in Table {1). The
birds were reared in broiler batteries under similar manageria! and veterinarial
conditions and fed the experimental (starter, grower & finisher) diets up to 7
weeks of age. Feed and water were offered ad lib. The criteria of growth
performance in terms of live body weight (LBW) and feed intake (Fl) were
recorded to calculate body weight gain (BWG) feed conversion (FC) and
performance index (P!). At the end of the 7" week, a digestibility trial using
only the experimental finisher diets was conducted in which feed intake and
excreta voided were recorded along 3 days collection period. The collected
excreta were sprayed by 2 % boric acid solution to prevent any loss in
ammeaonia, then dried in an oven at 60 ° C for 24 hrs, thereafter weighed,
finely ground and kept for chemical analysis. Feed and excreta were
analyzed according to the official methods of analysis (A.C.A.C., 1990). Fecal
nitrogen was determined accoerding to Jakobsen et al (1960). Digestion
coefficients and feeding values in terms of energy metabolizability and
nitrogen balance (NB} were calculated as described by Shaapan (2004). The
experimental dietary treatments were economically evaluated based upon the
price of local market at the time of the experiment. The economic efficiency of
the dietary treatments were expassed as the feed cost needed to obtain one
kilogram of live body weight gain.

A completely randomized design in @ 3 x 4 factorial arrangement of
treatments; three dietary levels of CP (high, medium, low) and four leveis of
microbial phytase (zero, 500, 750, 1000 FTW/kg) was used. The obtained
data were subjected to analysis of variance using the general linear model of
SAS software (SAS, 1990) and means were compared using Duncan's
multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

Growth performance:

Data of the chick growth performance are given in Table (2). The initial
LBW at one-day of age for all treatments was nearly similar and ranged from
58.2 to 58.0 g without significant differences. This may create a suitabie
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condition to appraise the effect of dietary treatments during the subsequent
periods.

Table {1): Composition and calculated analysis of the basal starter,
grower and finisher experimental diets {without phytase
supplementation)

Starter (0 — 3 wks) | Grower {4 —5 wks) | Finisher {6 — 7 wks)
Ingredients Ty 5 9 1 Ts Ts T, Ts Tg
[Yellow corn 154656190 1 68.80 | 63.64 [ 68.60 | 75.84 | 67.00 | 74.10 | 81.13
Soybean meal 44% | 30.33 | 24.26 [ 18.38 | 21.39 | 18.80 | 12.52 | 20.50 | 1448 | 865
Comngluten meal 60% | 7.84 | 7.80 | 7.77 | 792 | 504 | 617 | 584 | 584 | 579
Soybean oil 1 321 [ 210 | 094 324 [ 287 [ 160 [ 311 [ 191 | 074
Di-Ca-P 1173 [175 | 184 | 164 | 166 | 172 [ 157 [ 161 | 184
Limestone [ 111 [ 116 [ 113 [ 109 [ 111 | 111 1 100 j 104 [ 105
Vit &Min." {premix) €30 [ 030 | 030 | 030 | 030 1 030 | 030 | 0.30 | 030
NaCl 045 | 045 | 045 [ 045 [ 045 | 045 | 045 | 045 | 0.45
DL -Methichine 011 1008 J 005 [ 011 008 { 005 | 009 | 005 | 0.02
L-lysine HC! 017 | 021 [ 025 622 1 019 | 024 [ 014 [ 022 | 023
Total 100 § 100 | 100 [ 100 | 100 [ 100 | 100 | 100 | 100
Calcuiated analysis™™
ME  Kkecallkg 3100 | 3100 | 3100 | 3200 | 3200 | 3200 | 3200 [ 3200 [ 3200
CP % 2307 | 21.01 {19.02 | 2000 | 1800 | 16.03 | 1851 { 1652 | 14.51

Ca % .J 050 [ 090 [ 090 | 085 | 085 | 085 | 080 | 080 | 0.80
Av. P % 045 | 045 [ 045 | 042 | 042 [ 042 | 040 | 040 | 040
Met. % 050 [ 045 1040 [047 | 040 ' 035 | 042 | 035 | 0.30
Met + Cys % 090 [ 082 [ 074 [ 082 [ 073 [ 0B85 | 0.75 | 066 | 058
Lys. % 118 | 107 {097 [ 101 { 090 [ 080 | 090 | 083 | 070

* Suppliec per kg of diet: Vit.A, 120001U; Vit.D,,220010; Vit.E, 10mg; Vit.K,, 2mg; Vit.B,,
img; Vit.B;, 5mg; Vit.Bs, 1.5mg; Vit.B,;, 10pg; Nicotinic acid 30mg; Folic acid, 1mg;
pantothenic acid, 10mg; biotin §0ug; choline, 260mg; copper, 10mg; iron, 30mg;
manganese, 60mg; zinc, 50mg; iodine, 1mg; selenium, 0.1mg, and cobalt, 0.1mg

* According to NRC {1994)

Effect of protein level: As shown in Table (2), the final live body weight
{LBW) at 7 wks old for chicks fed HCP, significantly (P<0.01) recorded the
heaviest value (2091 g) followed by those of MCP (2035 g) and LCP (1874
g). The results of body weight gain (BWG), feed conversion (FC) and
performance index (P1} (during 0 — 7 wks) followed statistically the same
trend as that of LBW, since the chicks of HCP level recorded better values
{being 2033 g, 1.99 and 105.08 %) foliowed by those of MCP (1877 g, 2.09
and 97.37 %) and finally the group of LCP (1815 g, 2.24 and 83.66 %) in the
same order, respectively. However, no significant differences were found
between the dietary treatments in F| vaiues.

These results meaning that increasing CP in broiler diets had clearly
positive effect on their growth performance, which are in agreement with
those of Shams El-Deen (2005) who found that high protein levels in broiler
diet improved their growth performance. In this connection, Colonge et al.
(1991) and Abou Eil-Wafa ef al. (2001) observed a depression in growth
performance when chicks were fed low protein diets. While EI-Sherbiny ef af.
(1697), Abd El-Samee ef al. (2001} and Abd El-Hady and Abd El-Ghany
(2003) found no significant differences in growth performance among broilers
fed different levels of protein.
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Table (2); Performance of broiler chicks fed different dietary crude
protein levels without or with microbial phytase

supplementation.
o [ reamne | i | R g e RO o
S REE b | B | | L [
S T AR A A AL
T e | B B 2 T
Zero  [58.5:0.18 lii?; ﬁg‘_‘; 23?‘,3; zb‘_g,; 88.67
I T AR A AT
FTU/g 750 58.5+0.25 igg% igg'g :s?gzs 26?33’-’ 98.85
CRCETE- ARAF AR
T, MCP + zero |58.2 £0.23 131759_:" ffg_f ?gf? igé: 98.46
T HCP + 500 (58.310.63 21361 ?_»?3?5‘ 2277 1-099; 107.94
s HCP + 750 [58.2+0.33 512%35 iggf‘; :}f’i ié’_g:: 106.45
T, HCP + 1000 [58.420.13 ﬂ;ﬁ; zggf’; "'fgg:r ldg_‘g; 108.06
Te MCP + zero [58.4£0.32 l?;_s: l?g_?; :183%2: ig?g;u 93.41
SO 3 E
Te MCP + 500 {58.6+0.06] 2o 1335: S0 | e | w7
T, MCP + 750 |58.4+0.58| i%ﬁ‘f: 1%315: 32025?; i%: 101.16
e MCP + 1000 [58.5+0.41 21%‘:'_’3: 23%?:' :3??; :261.3; 99.15
To LCP + zero |59.0 £0.26 1:?’224(; 1224; iggga“ 12023; 75.29
T Lepesoo sasxozsl (817 | 188 | e | 2V | eaa
Ty LCP +750 |58.9+0.38 13‘?3;; 11938_;; :120519; fg&: 89.59
] :
T2 LCP +1000 (5802029 'S | 1586 het | 2a | eren |

a — e Means within the same column with different superscripts are significantly different
(P<0.05).
1 - 6: Denote to initial live body weight, final live body weight, body weight gain, feed
intake, feed conversion and performance index, respectively.

Effect of phytase: Apart from dietary protein level, it was found that the
group of chicks fed diets supplemented with microbial phytase at 750 FTU/kg
resulted in the highest values of LBW, BWG and Fi (Table 2), followed by
those of 1000 and 500 FTU/kg in a descending order without significant
differences among them. While the control group (zero phytase) significantly
recorded the lowest values. The results of FC revealed nearly similar values
with no significant differences among the all dietary treatments. However, the
group of chicks fed diet supplemented with 750 FTU/kg recorded numerically
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the best Pl value compared to the other groups and the control. This means
that phytase supplementation in broiler diets at levels up to 1000 FTU/kg had
a beneficial effect on growth performance, with the level of 750 FTU/kg being
the best. These results are in agreement with those of Sohail and Reiand
(1999) who found that phytase supplementation (300 or 600 FTU/kg)
improved growth performance of broilers. Similar results were also found by
Johnston and Southem (2000) using 200 FTU/kg. While Sebastian et al
(1995) and Yan et al. (2001) found no significant effect for phytase on broiler
performance.

Data on broilers performance as affected by the combination of dietary
CP and phytae levels (Table 2) showed the presence of significant
differences among the dietary treatments. The group of chicks fed HCP + 500
FTU/kg (T) resulted in the better growth performance values (i.e. LBW,
BWG, and FC), as compared to the control, while those of LCP + zero
phytase (Tg) recorded the lowest values. The other dietary treatments
recorded intermediate values. It is worthy to note that groups of chicks fed
diets with 2 % lower CP than the recommended (i.e. MCP) did not differ
significantly in their growth performance after supplementing their diets with
microbial phytase at 750 FTU/kg. This observation may be an indication to a
better utilization of feed by the birds fed the MCP diets compared to the
control one as well as those having the HCP diets. Absence of significant
differences in the obtained growth performance among the dietary treatments
in the present study may be an indication to a low CP requirement for Arbor
Acres broiler chicks during starier, grower and finisher periods when their
diets being supplemented with microbiai phylase. The beneficial effect of
microbial phytase observed herein, may be attributed to a better utilization of
profein and amino acids of such lower protein corn-soybean meal diets (Attia,
2003 and Rutherfured et al., 2004).

Nutrients digestibility, energy metabolizability and nitrogen balance :
Data of nutrients digestion coefficients, energy utilization and nitrogen
balance of broilers fed different levels of protein, phytase and their interaction
are presented in Table (3). It is interesting to note that the values of dry
matter ratio (DMR) for all dietary treatments were nearly similar and the
differences did not reach significance. This may aid in appraising the effect of
dietary treatments on nutrients digestibility, energy utilization and nitrogen
balance of the experimental finisher diets on the basis of equal DMR.
Effect of protein levels : With the exception of CP digestibility, the digestion
coefficients of the other nutrients recorded significant differences among the
dietary treatments. Although the CP digestibility of the HCP group was
higher than those of MCP and LCP, neveresless no significant differences
were detected among them. The digestibility values of EE and CF showed
that the chicks fed HCP and MCP diets surpassed these of LCP diet, while
the opposite trend was detected for NFE digestibility. However, no significant
differences were found among all dietary CP levels regarding the energy
metaboizability and nitrogen balance values, irrespective of microbial phytase
supplementations. This means that the level of dietary CP had no clear effect
on digestibility coefficients and determined ME.
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Effect of phytase levels: With the exception of CF digestibility the addition
of microbial phytase in broiler diets did not affect either nutrients digestibility,
energy metabolizability or nitrogen balance parameters since ne significant
differences were detected among all treatments. However, the group of
chicks which received 750 FTU/kg significantly surpassed the other dietary
treatments in CF digestibility.

Effect of interaction: As shown in Table (3), only significant differences
(P<0.0%) in both CP and EE digestibility were found between HCP diet +
1000 FTU/kg (T4) and LCF diet + 1000 FTU/kg (T12), while, the differences
among the other treatments did not reach significance. Chicks fed MCP diets
supplemented with 750 FTU/kg significantly recorded the highest CF
digestibility, while those fed HCP diet + 500 FTU/kg, MCP + zero phytase,
LLCP + zero phytase and LCP + 1000 FTU/kg had significantly the worst
values. However, no clear trend could be cobserved in NFE and OM
digestibility. 1t is worthy to note that the group of chicks fed HCP diet
supplemented with phytase at 1000 FTU/kg utilized dietary energy similar to
that fed L.CP diet with 750 FTU/kg of phytase supplementation. Values of
nitrogen balance percentages had the same trend. This means also the
possibility of reducing dietary CP of broiler chick diets fortified with microbial
phytase at 750 FTU/kg, since the addition of phytase at 1000 FTU/kg gave no
further improvements in digestibility of nutrients as was previously mentioned
in the performance.

Table (3): Effect of dietary protein and phytase levels and their

combination on nutrients digestibility, energy

metabolizability and nitrogen balance of brailer chicks.
Items Treat. DMR' [ CPT [ EE’ [ CF" NFE® | OM® [Met.% | NBY
P levels HCP (18.5%) | 025 ]69.07 80.92°] 26.67° | 85.50° [ 7883° | 77.33 | 55.86
o MCP (165 %)| 024 |67.08 8075 | 32.08° | 87.08" |80.08° | 7867 | 52.30

LCP (145 %) | 023 |67.51|71.58%] 22.58° | 80.25° [ 81.67° | 7958 | 5521

Phytase Zero 023 [68.06|8056] 22.89" | 87.67 | 81.00 | 79.67 | 55.40
Jd 500 024 [6758|7622| 2522° 1 8644 | 7911 | 7744 | 53.31
FTUlKg 750 0.20 167.27)7667 | 35.11° | B6.78 | 7967 | 77.89 | 5507

1000 022 [e8.64|7756] 2522° | 8822 | B81.00 [ 79.11 | 54.05
T, HCP + zera | 0.23 I68.087|82.67° | 35.00" | 87.33° |80.00™ | 54.76° | 79.00°"
i HCP + 500 | 0.27 167.94780.00"] 16.00° | 83.00° | 76.3% | 355.94™" | 75.00°
T, HCP + 750 | 025 [66.72™77.67|32.33"°| 83.67 | 77.00% | 52.36™ | 75.33%
iP HCP +1000 | 0.22 |73.51°183.33"] 23.33 | 88.00°° | 82.00°° | 60.35° |60.00°™
T, MCP + zero | 024 68.50780.67°| 16.00° | 87.67 |81.007° | 55 17°° | 80.00°~
o MCP +50C | 0.24 65.39’:76.00“" 36.33" | 86.00°" | 78.33" | 49.55° 176,67 |
s MCP + 750 | 0.25 [65.67°"81.00% 41.3%° | 87.00°" | 79.67 | 51.80°" | 78.00°%
A MCP + 1000 | 021 |68.74°.85.33a| 34.67- | 87.67 181.337° | 52 667 {80.00°%
s LCP +zero | 0.24 [57.58778.33°°| 17.67° | 88.00% | 82.00"° | 56.26° | 80.00°™ |
T LCP + 500 0.2 [69.39%[72.67™ 23.33" | 90.33" | 82.67° | 54.44" | 80.66"
T LCP + 750 | Q.22 [69.427°71.32™| 31.67" | 89.67" | 82.33° | 61.04° | 80.33"
12 LCP + 1000 | 025 |63.66°[64.00°] 17.67° | 89.00° |79.67° | 49.10° 177 33|
a — ¢ Means within the same column with different superscripts are significantly different

{P<0.05)

1: Denote to {excreta DM/feed intake DM).
2 - 8: Denote to crude protein, ether extract, curde fiber, nitrogen feed extract, organic
matter, energy metabolizability and nitrogen balance, respectively,
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Limited informations are avaiiable regarding the effect of combination
beiween protein and phytase levels on nutrients digestibility and energy
utilization, hewever in this respect, Abd El-Samee et al. (2001) and Abd Ei-
Samee (2002) found that using optimal leve! of CP in broiler diets significantly
increased OM, CP, EE, CF and NFE digestibilities and NB. Also, Ali (2004)
showed that feeding broilers high protein diets significantly improved CP and
EE but did not affect CF, NFE, OM digestibilities and NB values when
compared with those fed low protein diets. On the other hand, Shaapan
(2004) reported that phytase supplementation in broiler diets has a positive
effect on CP and EE digestibiiities, NB and apparent ME while had no effect
on CF digestibility.

Minerais retention:

The effect of dietary levels of protein, phytase and their combination on
some minerals retention (being P, Ca, Mg & Zn) of broiler chicks are
iilustrated in Table (4). The analysis of variance proved that none of P, Ca,
Mg or Zn retention was significantly affected by either decreasing dietary CP
level from 18.5 t6 14.5 % or microbial phytase and their combination, under
the condition of the present study. Absence of significant differences in
minerals retention among dietary treatments may be an indication to: 1) the
adequacy of these minerals in the experimental diets, since the dry matter
ratio was similar among all treatments and 2) the absence of effect of either
dietary CP, phytase level or their combination on the avaiiability of these
minerals. In this connection, Farrell and Martin (1998) found that phytase
supplementation had no influence on mineral retention. However, cur findings
are not in line with those obtained by Attia et al (2001) and Abd El-Samee
(2002) who stated that addition of phytase to broiler diets improved the
availability of P and Ca. Similarly, Thiei and Weigand (1992) found that,
addition of phytase at 800 FTU/kg diet increased Zn retention by chicks.

Table (4): Effect of dietary different protein and, phytase fevels and their
combination on P, Ca, Mg and Zn retention%, in broiler chicks,

tems | Treatments P Ca Mg Zn
HCP 58,11 #0.01 } 48.49+0.27 | 31.38+0.09 | 28.97 +0.07
CP levels % MCP 58.09 +0.0z - 30.51 +1.33 | 30.98 +0.22 | 28.84 +0.11
LCP 5605001 583+0 [ 31.18+008 | 28.77 20.16
Phytase Zero 58.10+002 _ -0 > <2.24 | 31.17 011 | 28.90 40 11
levels 500 5705002 | S0.52+1.83 | 30.87 +0.28 | 28.91 +0.16
FTU/Kg 750 58.11 2002 | 48.85+0.40 | 31.4120.14 | 28.76 +0.19
1000 58.06 £0.01 | 4877 £+0.42 | 31.28 £0.07 | 28.86 +0.10
T, HCP + zero 5809001 | 48.30+0.30 | 31.50+0.11 | 28.83+002
T, HCP + 500 58.40 +0.01 | 48.31+0.50 | 31.26 £0.26 | 26.990.18
Ta HCFP + 750 5817 +0.01 | 48.81 20.00 | 31.56 +0.30 | 29.08 +0.18
T HCP + 1000 58.08 +0.00 | 4857 x0.40 | 31.21 0,02 | 28.97 £0.21
Ts MCP + zero 5814+002 | 49.00+027 | 31.03+018 | 28.87+0.23
Te MCP + 500 58.07 +0.05 | 53.90£555 | 30.14+0.67 | 29.020.38
Ty MCP + 750 53.06+0.04 | 49.44 2053 | 31.61 £t0.13 | 2885 +0.20
Tq MCP + 1000 SBO8 005 | 49.64+041 | 31.16 +017 { 28.60 x0.08
T L.CP + zero 58.09 20.05 | 49.57 £0.38 | 30.98 £0.14 | 29.00 +0.29
T LCP + 300 SB.00+0.01 | 49.36 £0.80 | 31.23+0.25 ; 28.71 +0.32
Ty LCP + 750 58.09 +0.00 | 48.290 +1.14 | 31.07 +0.16 | 28.34 +0.47
T1a LCP + 1000 58.03£0.03 | 48.11 £0.35 | 31.45+0.07 | 29.01 £0.16

* Differences among all the dietary treatments were not significant.
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Economic efficiency:

Regardless the effect of either dietary protein or phylase levels, Table
(5) showed the effect of interaction between protein and phytase levels on the
economic efficiency of the experimental treatments (EEF). The group of
chicks fed LCP diet with added phytase at 750 FTU/kg (T4) recorded the
lowest feed cost needed to obtain one kg BWG, while those fed LLCP diet +
500 FTU/kg (T1g) recorded the highest value. it is worthy to note that chicks
fed HCP diet supplemented with 750 FTU/kg of microbial phylase (T;) were
economically similar to the control group fed HCP diet without
supplementation (T.). If the later group was taken for comparison, the
obtained values could be defined as relative feed cost/kg gain. Accordingly,
Ty, (LCP + 750 FTU/kg) was the best one (89.5 %) while T.; (LCP + 500
FTU/kg) was worse, relative to the control. In addition, T; (MCP + 750
FTU/kg) was completely equal to the control one (HCP diet without phytase
supplementation),

Tabie (5): Effect of experimental treatments on the economical
efficiency (EEF).

Treatments

Items HCFP I MCP ! LCcP

Zero | 500 | 750 ) 1000 ; Zero | 500 | 750 | 1000 | Zero | 500 | 750 | 1000

T4 T, T T, Ts Ts T Ta Tq Ty | Tis T2
Average Fl 0.868(0.9130.892{0.916|0.880 | 0.925 | 0.927 | 0.930 | 0.852 | 0.920 | 0.934 | 0.944
kg/bird/starter
lAverage F|
kq/bird/grower 1.48911.545|1.499|1.50311.443|1.617|1.597 (1516 |1.417 1541 |1.620{1.565
Average Fl
kg/bird/finisher 1511;1.696|1.740|1.638]1.4090|1.64811.698(1.763]1.418]1.7011.69511.684
Price of feed
PT/kgistanter(1) 83.01(84.01 {8451 ;85.01(79.90[60.90|81.40|81.90(77.01{78.01|78.51|79.01

Price of feed
PT/keigrower(1) 80.09|81.00/81.58!82.00(75.58(76.58|77.08(77.58 72.65|73.65|74.15|74.65

Price of feed

75.83|76.83|77.33|77.83|73.12|74.12174.62|75.12{69.81 | 70.81 |71.31 | 71.81

PT/kgfinisher(1)
Feed costPT 17205 |76.70 | 75.38| 77.87| 70.31 | 74 83 | 75.46 | 76.17 | 65.61 | 71.77| 73.33 | 74.58
oo | [119.25125.28012230123.38[109.061123.83123.101117.61/102.94113.401 20.12116.83
Feed cost

o e 14.571130.30/134 55/127.481100.61/122.15126.701132.44| 99.06 {120 45120.67120.93
'Lrga' feedcost | 305 | 332 1332|320 | 289 | 3.21 | 325 | 326 | 268 | 3.06 | 274 | 3.12
Total BWG (kg)

0.7 ooy ) 11.920(2.088 | 2.084| 2,080 | 1.857 | 1.982| 2,036 | 2,033 1634  1.818|1.921 | 1.888
e S |1594]1.500|1608|1,507 1,556 1619|1594 1.603|1.640| 1583|1426  1.654

Relative Feed
costik BWG(3) 100 [ 98.7 |100.9(100.2| 97.6 101,63100.0 100.5[102.9 1056 89.5 |1038

1.According to the prices of different ingredients in ARE at the experimental time (2001).
2. The feed cost relative to each kilogram of live body weight gain.
3. Relative feed cost = assuming that T,, the generai control equals 100.
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This means that addition of phytase at 750 FTU/kg to low protein diets
could improve the economical efficiency of broiler as they lowered the feed
cost to obtain one kg BWG. In this respect, Attia ef al. (2001), Abd El-Samee
(2002) and Shaapan (2004} found that phytase supplementation in broiler
diets resuited in better EEF compared with those unsuppiemented.

Conclusion

The resuits of this study indicate that dietary crude protein level can be
decreased by 2 % in broiler starter, grower and finisher diets in the presence
of 750 FTUrkg phytase supplementation without adversely affecting their
growth and feed utilization.
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