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ABSTRACT

Nabil Mohamed Hassan E-Mcedany, Evaluation of some phosphorus
seurces in ponltry rations. Unpublished Doctor of philosophy, Dept. of
Poultry Production, Fac. of Agric,, tiniv, of Ain Shams, 1997,

T'he first part of this study cluded two experiments, The first
experiment aimed 1o study the effect of replacing Egyptian dicalcium
phosphate (Dep-1) with graded percentages of raw rock phosphate
(Rip-1} oF triple super phosphate (TSP) in broiler diets. The results
indicated that no body weight. feed iutake, feed conversion ratio,
mottality rate and libia ash percent significant difference between
Rrp-1 or TSP at all levels of inclusion and control group
(100% Decp-1). There were no differences in tibia weight, tibia
length and tibia width among the group fed Rrp-1 or TSP to replace
up to 75% Dep-1 compared with the control group. However using
TSP as the sole inorganic phosphorus source gave significantly
poorer results of bone parameters compared with control.

The second cxperiment in this part was conducted to evaluate
nine Egyptian phosphorus sources in lapanese quail diets. They were
two sources of dicalcium phosphate (Dcp-1 & Dcp-2), one source of
triple super phosphate (TSP), three sources of raw rock phosphate
(Rrpl, Rip2 and Ryp3) and three sources of bone meal (Bmj, B>
and Bm3). The resulis showed that dicatcium phosphates and bone
meals could be replaced by raw rock phosphate or triple super
phosphate without detrimental effect on growth rate, feed ntake,
feed conversion ratio, morality rate, tibia ash and (ibia
measurements.

The second part of this study included three experiments
conducted on laying hens at the same time and place. This part
aimed  to study the effects of phytase (Natuphos) supplementation at
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different fevels (0. 2500 500, 750 units/kg) 1o low (0.16-6G.17%) or
sul-optimum  (0.27-0.2%%) level of availabie phosphotus and ihe
replacing of  dicalciimn phosphate (DCP) by Marroco raw rock
phospliate (RREF} at sub-optimuin or optimun (0.38-0.39%) level of
available phosphorus in laying hen diets. The results indicated that:

i)

7)

4)

G)

7)

Addition of phytase to low phosphorus diet improved the
performance of laying hens. However the supplementation of
phytase to sub-optimum phosphorus level gave no {urther
improvements in petformance.

Interior egg quality was not affected by adding phytase at any
level of phosphorus.

Addition of phytase to low phosphorus diet gave lower egg shell
quality compared with unsupplemented group, while phytase
had no effect on epg shell quality at sub-optimum level of
phosphorus.

Addition of phytase to low phosphorus diet had no effect on
tibia bone quality as well as tibia content of ash, P and Ca.
However tibia bone quality and tibia content of ash, and Ca
were improved by adding phytase to sub-optimum phosphorus
diet.

DCP and RRP  gave sumlar performance at sub-optimum
phosphiorus level. However, at optimum phosphorus level, RRY
gave lower production performance compared with DCP,
Interior egg quality (Albwnen height and Hawgh unit) was
improved by using RRP at optimum phosphorus level, while
there was no difference between RRYP and DCP at sub-optimum
phosphorus level.

DCP improved egp, shell guality at optimum phosphorus level,
while at sub-optimun phospherns level there was no difTerence
between the two sowces (DCP vs, RRP).
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8) At sub-optimum and optimum P level. tibia bone quality was
improved by using DCP, while tibia content of ash and calcium
were increased by using RRP.

Key words: Phasphorus source, phytase, broiler, quail, laying hen

performance. cgg quality, bonequakity.

1l

Central Library - Ain Shams University



Central Library - Ain Shams University



ACKNOWLEDGMENT

Deep obligation and indebtendness are due to Professor Dr.
M.A. ABfi Professor of Poultry Nutrition. Poultry Production
Depattment,  Faculty of Agriculture. Ain Shams Universily for
supgesting the problem. his assistance in designing the research
work, reading he wanuscript and patient supervision.

Deep gratitnde is expressed to Professor Dr. W. Bessei.
Professor of Poultry  Production and Head of Poultry Science
Department, Institute of Animal Husbandry and Animal Breeding,
Hohenhetm  University, Germany for his supervision, Personal
fntercst in the subject, valuable advice and encouragement
throughout my staying in Germany on a scientific channel between
Ain Shans University and University of Hohenheim.

Deepest thanks are due 1o Dr.J. Gerlach, Poultry Nutritionist,
Pouliry Science Department, Institute of Animal Husbandry and
Animal Breeding, Hobenheim University, Germany for his sincere
help, continuous encouragement and kind advice in the second part
of this study.

It is a great pleasure to express my deepest pratitude for Mys.
Barbata kutritz for her cncouragement and assistance in the
statislical analysis.

Thanks also duc to Mrs. Foitzik for her great help in egg
quality measurements in the second part of his study.

My sincere appreciation and deepest gratitude are extended o
Professor Drilli Ayoul, Professor of Poultry Breeding and Head
of Toultry Production Department, Faculty of Agricultwe, Ain
Shams University for his continuous encouragement and kind advice.

Central Library - Ain Shams University



1 want to express my acknowledgment to all stafl members of

[L R P cenelinents .
Poultiy Production e

IFaculty of Apriculture, Ain Shams

University

1 want also to cxpiess my acknowledgment to all stafl’
members of Poultty  Science Department,  Institute of Animal
Husbandry and  Anmimal Breeding, Hohenheim University, Geumnany
for their great help during the farm and laboratory work at fhe
sceond part of this study.

Special thanks to my family for continual encouragement
suppotl, and great help throughout the whole study.

Central Library - Ain Shams University



CONTENTS

ABSTRACT
ACKNOWLEDGMENTS
INTRODUCTION
REVIEW OF LITERATURE
t. Effect of phosphorus source on poultry performance
1. 1. Lffect of phosphorus source on broiler performance
1.1.1. Effect of phosphorus source on growth, feed consumption
and {eed conversion
t.1.2. Effect of phosphorus source on ash and breaking strength of
tibia
1.2. Effect of phosphorus source on layer performance
1.2.1. Effect of phosphorus source on egg performance
1.2.2. Flfect of phosphorus source on body weight and feed
performance
1.2.3. Effect of phosphorus source on egg quality
1.2.4. Effect of phosphorus source on bone quality
2. The effects of phylase supplementation in poultry rations
2.1 The effect of phytase supplementation in broiler diets
2.1.1. The effect of phytase on broiler performance
2.1.2, The effect of phytase on tibia ash and measurements
a. Effect of tibia ash percent
b. Tibia breaking strength
2.2, Effect of phytase supplementation in laying hen diets
2.2.1. Effect of phytase on egg production performance
2.2.2. Effect of phytase ou body weight and feed performance
2.2.3. Effect of phytase on egg quality
2.2.4. Effect of phytase on tibia bone parameters

Central Library - Ain Shams University

10
12
13
13
14
14
18
18
18
19
19
20
20
21



RESULTS AND IS USSION
I. Part |
1.1 Experiment 1: The effects of replacing dicalcium phosphate by
waded pereentages of raw vock phosphate or triple super phosphate
in broiler diets:
L1 L The effect ou body weight
1.1.2. The elfect on feed intake and feed conversion ratio
113, The effect on mortality rate
I.£.4. The eflect on fibia measurments and ash percentage
1.2 Experiment 2 Evaluation of some phosphorus sources in Japanese
quail diets:
I.2.1. The effect of phosphiorus source on body weight
1.2.2. The eflect of phosphotus source on feed intake and feed
conversion
1.2.3. The effect of phosphotus source on mortality rate
1.2.4. The effeet of phosphorus source on measunments of tibia
and tiia ash

2. Part2

2.1, Experiment 1 Effect ol phytase supplementation to low phosphorus
dict on performance, egp quality and bone quality of laying bicns:

2.1.1. Effect of phytase on performance of laying hens,
2.1.2 Effect of phytase on egg quality.
2.1.3. Effect of phytase on tibia bone quality of laying hens.

2.2, tixperiment 2 Effect of phosphorus source and phytase
supplementation at sub-optimum level of available phosphorus on
performance, egg quality and bone quality of laying hens.

2.2.1. Effect of plosphorus source and phytase on performance
of layers.

Central Library - Ain Shams University

Pag
23
37
37

37
37
39
42

44
44

48
50
52
52
52
o]
70

70

0



