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ABSTRACT

The experiment were conducted with two hundreg bfbilers
feedingadlibtium from one week of age up to thirty five days old,
formulated by replacing dietary maize by discardate meal (0,5,10,15,
and 20 % date level) to study its effect on prosegberformance,
carcass dressing percentages, non carcass companedndigestion
coefficients of crude fibre and ash. Birds werad@anly divided into 25
groups (pens) of 10 chicks each. Each group redeiue of the five
experimental diets containing equal ratio of caloprotein (C/P) under
the same managerial conditions

The proximate analysis showed that dietary datéaoos

substantial amount of nutrients indicating its fagdsalue as an
ingredient in feeding broiler chicks and promisswgirce of energy.

Replacing maize by date meal at 5% lbael no deleterious
effects on parameters of feed intake over all thdisd growth period.
Dietary date meal may be used at 5% level withdueese effects
on live body weight, weight gain and feed conversatio.

Carcass dressing percentages were nofisamtly affected by
substitution 10, 15 and 20% maize in the testadirdtty date meal.
Group (B; 5%) gave a highest hot and cold carcesssthg percentages
compared with the control and other groups followgdjroup (A,
control).

The liver and pancreas percentages had no sigmifttEierences
between all the groups except for 5% inclusionllewel the control. The

experimented diets had no effects on abdomingldetentages.

www.thepoultry.net | Ol algal ddasine (3g8all aran
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Increasing dietary date meal up to 20% level sigaitly increases
the crude fiber digestibility, whereas that of asis increased without

significant effect.
In conclusion feeding discarded datertoléxs at level of 5%

substitution had positive effect on their perforcan
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Chapter One
INTRODUCTION

Sudan is a vast wide country (2.5 millionmying between

latitude 4 and P2north and longitudes 32nd 38east. Therefore, it
acquires opportunities for climatic diversity aneégence of various
natural resources. One of these important resousthe present of
different varieties of dates palm tree. Date pamrbbably the world’s
oldest cultivated tree. It is believed that, Baloydms have been growing
them some eight thousand years ago. Also date fppaérhave been
found in early Egyptian tombs, from it, cultivatispread through out the
Mediterranean basin (FAO, 1999). Date varietiexhaeen developed
thousands of years of selection of seedling and thiolse possessing
desirable characteristics have been propagatedddteepalm accounts
for more than 3.000 varieties all around the woFlgde main producing
countries of the date in world are Iraq, Saudi Aaabvan, United Arab
Emirates Republic and Pakistan. Come next thosetiaes are Morocco,
Libya, Sudan, Tunisia and Oman which are globaflyalibed as
moderate date producers (FAO, 1996).

Dates are considered as one of the most impoadtdrops in

many countries around the world, especially initapand subtropical
regions. However a substantial amount of this pctdo is inedible due
to its low quality. This portion is used mainlyfastilizer, or animal feed.
In the Sudan the total area under dates is aro0y2@ acres, with
possible further expansion of about 320,000 adreste are about 4.5
million date palm tree in northern region, togetvéh about 0.25

million on other parts of the country adjoiningetnorthern region. The

www.thepoultry.net | Ol algal ddasine (3g8all aran
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Sudan produces about 7.5% of the total Arab wa&I®(A.D.1994).
According to FAO (1996) estimates; the date pradaan 1993 was
about 140,000 metric tones.

The poultry feeding costs constitute about 60-7%% @ total cost

of poultry production. Because of that the develeptof poultry

industry depends upon the large extent on theailil of feedstuffs
that are used or can be made suitable for useultrpautrition. Yellow
maize and soybean meal are the two major ingresliesed in poultry
nutrition. The availability of these two feed indrents in some areas like
Sudan is very rare due to their high cost. In Sumlaghum grains was
used in poultry nutrition, but sorghum grains cansts the staple food of
most of the population. Thus feeding poultry orgbomm grains creates a
competition between man and animals. In additioth&d some times
sorghum grains are also exported to earn foreigrecay. Due to these
factors the prices of sorghum grains are continiycegcalating a thing
which necessitated utilization of alternative cheeprces of feed
ingredients in animal diets. This has made poultryitionists in the
Sudan to search and use feed ingredients prodacaliy at low cost.

In recent times, there is an over demand for pppitoducts in the
Sudan. The economic importance of poultry feediecpines apparent,
because it is well —established that feed, as ammgput in poultry
industry, represent about 60% to 75% of the tatat.c

The present studies were conducted to determineftbet of

substitution of maize by different levels discardiades 0, 5, 10, 15 and
20% in diets on broilers chick performance. Alsatiody the cheep
production of poultry meat (broilers) utilizing derded dates.

www.thepoultry.net | Ol algal ddasine (3g8all aran
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Chapter Two

LITERATURE REVIEW

2.1 Including dates in broiler diets

Date palm Phoenix dactylifera) is one of the major fruit

crops in the Sudan, (F A O,1996). Date pas,a major by —
product remains after consumption of datehflgsroved to be
valuable source of energy in animals and ppu#tions, (Glaulteiri
and Rapiceinin,1990). The Sudan produces abbo/of the total Arab
world (AOAD.1994).

replace energy irthem todates enablesf contentThe carbohydrate
Homidan, (2003). Hussein at (1998). Investigated thpoultry rations
effect of inclusion of 0% and 8% date pit9% whole date and
10% depitted fruit in broilers diet. He fal that, inclusion of date
pits and date fruit in chicken diets significanttyproved the body weight
compared with that of birds fed on the contdaét after the first two
weeks of the trial. During week one live gl of chicken
receiving 10 % date pits, 10 % date fruit vagnificantly higher
than that of chicken receiving the controtsliafter four weeks total
body weight gain shown by all groups wassghificantly different.
Similar trends were observed in feed conversioicieficy. Al. yousef
and Vandepopuliere (1985), found a similarultesvith including
levels of 8 -16 and 24 % whole dates. No $icgmt differences were
observed between performance characteristics bethieds fed
experimental and control diet. Also Afzel al. (2006), studied the
effect of different levels of whole dates feal broilers in the
grower and finisher period (20 - 49 days)eyhdid not detect any

significant differences in feed intake, liveeight, or feed
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conversion with levels ranging from 0 to @(Dates pits, which
make up about 15 % of the total weightdates, are rich in
energy and fat but very high in fiber (184%) and very low in
protein. Date by - product resulting from mgks production from
date is highin sugar and very low in phot This product is
usually very high in moisture and needddodried before use in
ruminant feeds , a number of studies have beenducted on
poultry. Abdulghaniet al. (2003), fed a date molasses by - prbduc
at 4 or 8% of the diet and found thath&#d no effect on weight
gain, feed conversion or dressing percentabaliK(2005),
concluded that it is possible to useals quantities of certain
date by - product in poultry feeds and tlasmtribute to reduced
feed costs in areas where dates are fuenti

) estimates, the date production in 19¥M9According to FAO (
was about 140,000 metric tones . Many reseaschvare studied the
availability of including date pits in dietZilisch (1930), reported
that the pulp and pits of the African dedatain respectively 25%
,13% water, 1.7%, 4.4% nitrogenous matt@r2% 5% fat, 49%,
1.25% sugar and 1.9%, 1% ash. Barrevdf93), reported an
indicative picture on the chemical composi of the date pits
(Table 1), these results are in agreement whe data of Ralph
(1936), Dowson et al. (1962), and F A O (19@daulteiri and
Rapiceinin, (1990), found that date pits pbue be valuable energy
source as a substitute for cereals in @mckood. Also Shararet
al (1992) reported that date pits can paytiaéplace more
expensive source of energy such as cereahsgia poultry feeds.
Glaulteiri and Rapiceinin, (1990), conductedrial on chickens (0 —

6 ) weeks where date pits included in breildiet based on maize

www.thepoultry.net | Ol algal ddasine (3g8all aran
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or sorghum at levels of 0-10%. They foutitht, feed intake,
live weight , feed conversion, and mortalityd diot indicate any
significant differences between diets howevemall sex difference
was evident. As far as the nutritive value dafte waste without
stones in broiler diets is concerned AL iH&nd Rous (1978),
reported that, diets with date waste alusion levels of 5- 10
and 15% substituting shredded ,maize agaireirdrol diets showed
promising results for weight gain of broileas 7 weeks of age.
Feed consumption of birds fed diet withe waste included in
the three levels was significantly higher thiwat of birds fed the
control diets while the feed conversion was fatorable for the
birds fed the experimental diets. These worizble results for the
feed conversion, were acceptable owing toltve price of the date
waste in comparison with the maize. The fesmmhversion figures
were 2.22 - 2.26 -2.26 and 2.07 for indospf 5, 10, 15 and 0%
of date waste respectively .

The high content of fiber in date waste meampared with that of
yellow cornis a limiting factor in formulatynpoultry diets as
reported by Jumakhet al. (1993), Yeongt al. (1981), Sawaya et.
(1984), El-Boushy and Van Derpoel (1994).

2.2.The effect of crude fiber in broiler ration

The extent to which an animal will consumeparticular feed is
dependent on the fiber source (Lindernenal., 1986) and
palatability of the diet (Cherry and Jone 198he feed intake
seemed to have been dictated by the soofrciber in the diets,
lignifications of the feed and chemicahriation in the fiber
itself (Kassetal., 1980). Dietary fiber has been repoligdPond
etal. (1988), and Goug al. (1990) to reduce carcass and abdominal

www.thepoultry.net | Ol algal ddasine (3g8all aran
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fat. The production of lean carcass docks and chickens is
achieved according to Siregagekt (1982) by replacing high
energy feeds with bulky low energy fe&dich are high in crude
fiber. Potential feed resources that paove valuable in this
respect are the Agricultural by —products amdp wastes. They
are available locally, cheap and are dbleeplace a certain
proportion of maize in Broiler diets. Koosdigal. (1985) reported
that chickens and other monogastrics ofedigh fibrous diets
usually produced more offal Rezaei and Hafe22006) suggested
the heavy and medium hens increased their fetkdanto compensate
for the reduction in energy concentratioh the diet with
sunflower meal . Light hens did not com@esin the same
fashion, he said that sunflower meal inclusreduced the
metabolizable Energy of the diets becausetsothigh fiber level .
2.3. Factors affecting energy consumptionn broiler

Many factors such as  species, geneatigkeup, and age

of poultry; as well as the environmem@ahditions also influence
the precise distribution of dietary energnto the various
compartments (Scott at., 1982). Data from a large number of
broiler chicken experiments showed thahanges in feed intake
were not inversely proportional to chandiesary energy level,
especially when broilers were fed moderate Hitgh energy diets
(Fisher and Wilson, 1974)

More studies also illustrated that growingilers and turkeys
consume more energy when fed high- energg dihan those fed
low — to moderate — energy diets. (S¢lkl., 1981; Owings and Sell,
1982; Sell and Owings, 1984; Brue and LatsH#®85; Potter and Mc
Carthy, 1985). Factors other than dietaryergy and nutrient
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balance that affect feed intake includeslk density of the diet
(Cherryet al., 1983) and ambient temperature (National Rebkear
Council, 1981).

The latter can have considerable impanot feed consumption of
poultry, especially adult birds, because fed¢dke decreases as
ambient temperature increases. Leghorn - thye@s consumed
approximately 1.5gless feed per henddidy each 1°C
increase ambient temperature over the ranfjel0° to 35°C
(Daviset al., 1973; Sykes, 1979) at temperatures ab80&C , the
decreased consumption may be 2.5 to4 gdach 1°C increase
(Sykes, 1979; Se#t al., 1983). Similar responses of decreasing
feed intake with increasing temperatures hawenb reported for
turkeys (Parkeet al., 1972; Hurwitzet al., 1980).

2.4. Energy source ingredient in poultry rations

In Sudan the major energy source in ppuiéeds is sorghum
however , this cereal has been employedngdine ago, as vital
source of food for millions of people. $hiresults in high
competition between man and animals on this gotdgeal. Such a
situation leads to emergence of overpridegds which contribute
substantially to the increase in the totat, whereby decreasing the
net profit per enterprise Elcafe (2002).

2.4.1. Carbohydrates

Dietary carbohydrates are important sesiraf energy for
poultry. Cereal grains such as corn, graorghum, wheat and
barley contribute most carbohydrates to poultiyets. The majority
of the carbohydrates of cereal grains ocasgr starch, which is

readily digested by poultry other carbohyesatoccur in varying

www.thepoultry.net | Ol algal ddasine (3g8all aran



[l sl (b ) cialsal) il Calsdl gdse

concentrations in cereal grains and protsupplements (Moran,
1985a). These carbohydrates include polysaicidsa such as
cellulose, hemicellulose, pentosans, and oligdsaates, such as
stachyose and raffinose, all of which arerfyodigested by
poultry. Thus, these dietary carbohydrates oftemd some adversely
affect the digestive processes of poulthemwpresent in sufficient
dietary concentrations. For example, the pentwsarf rye and beta
glucans of barley increase the viscosity gedta and there by
interfere  with nutrient utilization by poyt (Wagner and Thomas,
1978; Antoniou and Marquardt, 1981; Classen al., 1985; Bedford
et al., 1991)

According to Winter (1929) resdg®es, cane molasses can
be used to replace cereal grains kilograklogram for levels up
to 10 % .

Date waste meal contains substantial amoaf nutrients that
are considered valuable ingredients anth@iog Energy source
in poultry feeding by AL-harthi (2006), thesesults are in
agreement with those of Kamel (1981) whichrevebtained from
Zahdi whole dates. Yeongtal. (1981), Sawayet al., (1984), El —
Boushy and Van Derpoel (1994) and Homidan, (2008ported that
the carbohydrate content of dates enables tbheaplace energy

source ingredient in poultry rations.

2.4.2. Fats

Fats are good source of energy. Theyano about 2 .25 times
energy in carbohydrates . Fuller and Maf(il977), found that
increasing the energy and nutrient densitythef diet by adding fats

at the expense of carbohydrates caloridhowi altering the
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calorie to protein ratio had no effext carcass fat deposition
Shingaretal. (1975) using graded levels of groundaoilt in

the broiler ration, he showed that thatical differences among
the treatments revealed that the additmf oil at 6.0% level
in the diet significantly (P<0.05) improvedetibody weight gain of
chicken also observed at all levels of supgeletations. The
addition of fat at those levels (2@®M, and 6.0%) improved
the feed efficiency, while the addition of oil has effect on the dressing
percentage and percent of edible meat. Fatils as energy rich
feeds are available from animal sources saghtallow and fish oil
or from plant sources such as soybean soihflower oil and maize
oil. Fats also provide varying quantittéghe essential nutrient
linoleic acid (Leeson and Summers, 2001).

Another important role of fats in dietits inhibition from de
novo lipogenesis in broiler chickens that coulckr@ase energy efficiency
in diets (Yeh and Leveille, 1971). Dietary fat ateay interact with
other nutrients in the diet. Abawtal. (1985) showed that adding 0.3
and 6 percent tallow in broiler diet increagpéasma vitamins (E)
and (A). Tallow has traditionally been thanpiple fat source used
in poultry nutrition and its production rticeable throughout the
world and there has been a great usealdwt in blended oils
for poultry. Tallow and other saturatedhaad fats usually have
been used in the later phases of feedingcause of limited
digestibility in young chicken (Leeson and Suoens, 2001). Fatis
usually added tothe feed for broileringrease overall energy
concentration and, in turns, improve productivitgldeed efficiency.
Oxidation of fat is an efficient means abtain energy for the

cell in large quantity, whereas anabolic useolves direct

www.thepoultry.net | Ol algal ddasine (3g8all aran



[l sl (b ) cialsal) il Calsdl gdse

incorporation into the body as a part obvgh. Lipid accrual is
most obvious in adipose tissue ; however, oalltiplication also
requires an array of lipids to form associatedmbranes. These two
uses can occur simultaneously; however, the ex@nteach may vary
considerably. Feed graded fat may come fromyndifferent sources,
grease from restaurants, the renderingaromal carcasses, and
the refuse from vegetable oil refining ar@jon sources. These
sources represent several types and categ@aeh is defined by
(A.O.A.C., 1996).

composition for date pits Table (1): Review of chemical
Components composition (%)

Moisture  Crude  Oil Cude Carbohydrat  Ash Reference
protein Fibers e

5-10 5-7 7-10 10-20 55-65 1-2 Barreved,
H.W,(1993)

6.5-6.8 5.22-5.3 6.8-8.5 13.6- 58.5-65.5 0.86- Ralph,G.H.(1936)

18.1 1.12

6.46 5.22 8.4 16.2 62.5 1.12 Dowson and Alten
(1962)

5.3 7.8 8.7 14.3 62.2 1.7 Ahmed et al
.(1991)

6.5 5.2 8.5 16.2 62.5 - FAO(1996)

5 6.5 10.4 22 60 1.1 Sawayaet
al.(1984)

- 5.4 8.5 23 23 - Husseinet

al.(1983)

2.5. Energy intake

Energy intake is considered a funeliatal factor in broiler
production, not only because it affects wjlo rate and carcass
characteristics (Boekhatt al., 1994; Leesoret al., 1996) but also

because it is indirectly involved in metaboliiseases, such as
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ascites (Leesomt al., 1995). The control of feed intake iaséd
primarily on the amount of energy in the dig&hus, increasing the
dietary energy concentration leads to a deseraa feed intake and
vice versa. This isvalid as long asdie is adequate apropos
all of the other essential nutrients and that mdks, texture,
accessibility do not limitintake (SmithA®. Leeson et al (1996)
showed that broiler feed intake increadeearly with decreasing
dietary energy level. Albuquerquet al. (2003) also described
reduction in feed intake due to highetaky energy density. In
addition, Leesonet al. (1996) found that broilers fed free oide
on diets with either 2700 or 3300 kcal rhetezable energy /kg
presented the same growth rate and aqunst@rgy consumption.
These findings together suggest thatildsso do not control their
feed intake in order to supply energgquirements, and one of
its most important consequences is the pdwgimf formulating
feeds based on predicted intake accordiogdietary energy
level. However, comparing broilers durifigishing phasein two
ad libitum programs 3,200 and 3,600 kcal / kg of diér,adjo
(1998) did not find any differences feed intake between
the groups, and observed better dgdin in the group fed
the high —energy diet. The fact that heig energy consumption
promotes better weight gain is well estdlgés (Boekholtet al.,
1994; Lessomt al., 1996); however, why dietary energy ledeles
not affect broiler feed intake in somases remains unanswered.
In fact, the nutritional factors invotyan broiler feed intake
control mechanisms are not completely undedst@nd seemingly
other macronutrients than energy influefeed behavior. In

mammals it is well established that protasm the first nutrient
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in the hierarchy of oxidation, followely carbohydrates and
fat, which corresponds to their ability toduce satiety (Stubles
al., 1997). In avian species, this chain iswsell described, and
differences may influence feeding behavior.e@uossible negative
consequence of broiler genetic improvementhes toss of sensitivity
to regulate feed intake according to diet@rergy level. Richards
(2003) reported that broilers selected both rpid weight gain and
muscular mass deposition do not properly r@guloluntary feed
intake according to energy level, as in ahibitum program they
showed compulsive appetite and excessivectatraulation. Taking
this statement to an experimental visionsitclear that it is difficult
to assess different energy consumption obildys if their feed
intake was not restricted. Newcombe angmi@ers (1985) had
suggested that broilers as compared tohd&eg, eat to almost
full -gut capacity, thus suggesting that appetivas the main factor
controlling feed intake of the broiler. Leasand Caston (1993),
demonstrated that the broiler after 4 weeksage was eating for
below its ability to consume feed and trmyggested that energy

needs were the main factor controllingtake.

2.6. Energy to protein ratio

The close link between dietary energy totgiro ratio and broiler
carcass composition was investigated by seuwamsgarches (Summers
et al., 1992; Leesoret al., 1996; Swenneret al., 2004). In general,
energy retention as fat increases as the ratis. i®deginattceet al. (2000)

in two experiments with different energy pootein ratio, showed
that protein utilization was improved withgher levels of dietary

energy and with lower levels of dietary crymotein. Other
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researchers noted that fat accretion willlease when the energy to
protein ratio of broiler diets increase (Katal., 1993, Nietoet al.,
1997 and Collinet al.,, 2003). It appears that under such coordit
birds can select appropriate protein dengitymeet the demand for
optimum growth. Thus , some studies have shdvat birds can
select from wide (6.5 to 32%), Medium (12 2&96), or narrow
(16.4 to 26%) ranges of two or four proteimtents to meet their
protein requirements for maximum growth (Sharedari and Forbes,
1993; Kaminska, 1982; Steinruck and Kirchgessri@®3). However,

the selection of protein content can be &#fgéc by the strain of
birds (Leclercq and Guy, 1991), the fixeeémy density (Steinruck
and Kirchgessner, 1993), or the quality of thgredients (Rose and
Michie, 1984). In addition, the selected pmotntents are also
influenced by the animal’'s age, decreasingthasbroiler chicken
aged. (Kaufmaiet al., 1978; Kaminska, 1982; Other reports have als
shown no effect of early life dietary M CP concentration on
dietary feed intake by broilers (Summetral., 1992). Pestgt al,

(1983) concluded that broiler growth rates inseghwith increasing
dietary protein content and simultaneously withatg energy that
contain increased caloric levels in isonitragen rations reduced feed
intake and the efficiency of energy utilizatitmecome progressively
poorer. Increasing protein level in isocalorations resulted in
reduced feed consumption and lower cardassThe total amount
of protein and energy needed in the rawdihdepend on the type
and the age of the stock being fed (Keked®d&dt). Onwudike
(1983) reported that under the tropical ctbods, feed with 22%
protein and energy 3.00 Mcal (12.6 MJ) MEAkguld be adequate
for broiler growth. It has generally been d#ted that to keep the
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feed conversion ratio at a satisfactory Ilgvétarter /growth broiler
feed should contain not less than 3.00 Mé&tB.6 Mj) ME/kg and
the finisher feed 3.20 Mcal (13.44Mj) ME/KECTA,1987).
Tabiediaret al, (2005) reported that the finding on theeeff of
different levels of CP in high energy dieis broiler metabolism
and body composition are different, and mogsearches are
necessary to understanding of broiler respoto different levels
of protein in high energy diets with low damigh levels of animal

fat as a diet energy source.

Chapter Three

MATERIALS AND METHODS

. 1. Experiment (1B

This experiment was conducted at the Animal RessuResearch
station at Dongoula, in the North of the Sydam the poultry
experimental site. An open sided floor pen was uatech was supplied
with water and light source.

3.1.1. Experimental birds

The birds used were one week old unsexed comménaisérs

(ROSS) which were purchased from Koral Poultry CamypKhartoum
state. The experiment started on 14 November.ZD@o hundred and
fifty (250) chickens were selected and dmtted into 25 pens (10
chicken per pen and 5 pens per experiment.).

3.1.2. Experimental diets

Five experimental diets were used in whichiz& compose

61 % of the basal diet approximately, whigdpresent the main source
of energy.
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Discardeddates (local nam&lkashosh) (the dates were finely
grounded using a feed grinder and stored in labsdathiners until used)
were used to replace maize by 0, 5, 10, 15, artd.20 he diets were
formulated to meet nutrient requirement as outtim@&RC (1994) and
they were approximately isocaloric and isonitrmge

The composition of ingredients was calculated atiogrto

) The dietary 2Sulieman and Afaf (1999)As explained in table (
ingredients as illustrated in table (2) wenerchased from the local
market in Dongola city. The super concentrads wbtained from
Khartoum state.

The dry ingredients for each treatment wetged in the mixture
of the animal resources research statiorbamgola.

Diet A was the maize based only consist of 100%ze@Pb6 dates
(control).

Diet B consist of 95% maize 5% dates.,

Diet C consist of 90% maize 10% dates. ,

Diet D consist of 85% maize 15% dates. and

Diet E consist of 80% maize 20% dates.

Vegetable oil was added to whole diets to balaheecaloric
requirements. The dry ingredients of eaclattnent were mixed in
the mixture then small amount was to be nohixeanually with oil,
premix , common salt, limestone, and vitamitieen the whole
quantity was mixed thoroughly by the mixture.

Calculated analysis of the chemical compositibrthe experimental
diets is illustrated in table (2).

3.1.3 Management and collection of data

Before the starter of experiments, house cleanddismmfected by

(Detol). It was divided into a number of pensdfiepace 1 X 1 meter).
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Each one was provided with bulb lamp ( 100 sya&or continuous
lighting .Feed and water were prepared, one tulfetder and one
fountain drinker were allocated for each pesedrintake and live
weight gain of each pen were recorded weehlythe end of the
5th week, birds were fasted at night, buovedd water. Then, 5
birds from each replicate were slaughtered alowed to bleed.
Immediately after that, they were immersed in bgilwater then defeat
hard manually. Slaughtered birds were allowedr&n on a wooden
table.

The head and legs from the hock joints were removed
Evisceration was performed by a ventral ¢ben following by
complete remove of the total viscera. Thiovang parts were
weighted individually, hot and carcass , abdahifat, liver,
pancreas. The carcasses were chilled in aeefior at (3C) for 24

hours, and cold carcass weights were redorde

Table (2): Calculated and determined chemicalcomposition

analxsis of eerrimentaI diets.

Ingredients Treatment

A B C D E
Maize % 61 58 55 52 49
Peanut cake % 28 25.8 23.6 21.4 19.3
Super concentrate % 5 5 5 5 5
Dates meal % 0 5 10 15 20
Common salt % 0.2 0.2 0.2 0.2 0.2
Vegetable oil % 3 3.2 3.4 3.6 3.7
Lime stone % 1.8 1.8 1.8 1.8 1.8
Minerals and vitamins % 0.2 0.2 0.2 0.2 0.2
Lysine (2) % 0.5 0.5 0.5 0.5 0.5
Methionine (2) % 0.3 0.3 0.3 0.3 0.3
Total % 100 100 100 100 100
Calculated analysis
ME (kcal/ kg)*1 3100 3100 3102 3111 3115
Crud protein 20.2 20 20.1 20 20
Calcium 1 1 1 ,98 1.1
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Total phosphorus 0.53 0.51 0.50 0.49 0.49
Crud fiber 2.97 3.8 4.8 5.3 5.7
Lysine 11 11 11 1.1 11
Methionine 0.5 0.59 0.59 0.51 0.59

Composition of super concentrates used in the exp[ment : Crude protein 40% crude fat 3%
crude fiber 1.5% lysine 13.5% Methionine 5.9%meth + cystine 6.25% calcium 6.8%
phosphorus .va 4.6% phosphorus total 3% sodiurh.5% Me poultry 2122 kca/kg

Table 332: Proximate analxsis of the eerrimentaI diets.

Diets = Composition

DM Ash C.P. E.EE. C.F NFE ME/MJ/Kkg
93.3 5.3 22.92 8.6 .83 55.38 13.72
92.4 5.15 18.8 8.8 *B. 58.67 13.56
92.3 5.61 18.54 9.07 .24 55.82 13.81
90.8 5.58 20.63 9.09 25 63.19 14.84
90.3 5.21 18 9.1 95 67.47 14.96

mooOm>

Table 342: Proximate analxsis of the exeerimental ake meal

Ingredient DM Ash C.P. E.E. C.F. NFE  *ME/MJ/kg
Date 84.80 2.97 3.45 0.4 14 89.18 15.07
*ME/MJ/kg = 15.07, equivalent to kcal/kg = 3601.81kcal/kg=0.004184 MJ/kg)

3.4 Experiment (2)

At the end of experiment 1, three birds ategks age, for each
replicate were taken to a battery cage preparedperiment (2),
provided with trays under each pen to feaces dadlecFive
experimental diets were formulated as a follows:Basal diet with 0%
dates ,B - Basal diet with 5% dates, C - Basatlwith 10% dates, D -
and E- Basal diet with 20% date8asal diet with 15% dates
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Feed intake was calculated and recorded daily.dfxavere

collected daily also. After one week from the begng of the experiment
excreta of each treatment was collected and weigghtthen analyzed
using methods of association of official analyticeémical (A .O. A.C.
1996).

3.5 Statistical analysis

The data were analyzed according to the procedwsttistical

package (1995). The data collected from the peidoga were analyzed
by analysis of variance and the significance ded#nces between the
feeding groups for individual traits was evaluatisthg the Duncan's
multiple range test (Stat Soft 1995) (to test tiect of dietary
treatment). The linear equation (y = a + bx) wasdu® study the
regression of performance parameters on the difféegel of feeding

groups (to correlate the obtained results).

Table (5): Composition of ingredients used in thex@erimental diets

Ingredients ME CP % Ca P%  Methionine Lysine
Mj/kg %

Maize 14.10 8.70 0.02 0.10 0.18 0.20

Peanut cake 11.71 45 0.18 0.78 0.45 1.61

Oil 36.82 - - - - -

Limestone - - 37 - - -

Notes on the 1984 feedstuffs analysis table copyi§84 by Charles H .Hubble

Table (6): Trials digestibility (intake - out put)

Treatment Digested ME SE

A 642 7.02¢ 1.20
B 8222 7.18 1.15
C 675 7.03c 16.01
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D 576°° 7.94 0.01
E 386° 7.06 3.46

Feed intake — out put = digested
ME digested = ME (total feed intake) — ME (feaces)Suleimanet al., (1999)

Table (7): Digestion coefficient of crude fiber andash values of

experimental diets as affected by inclusion levetsf date meal.

*Treatments Dates  Digestion coefficient of
inclusion level

Ash .FC
A 17.26 13.46°
B 17.0G 11.00
C 17.46G 11.50
D 17.52 12.80
E 17.66 14.7¢
SE+ 0.21 1.38

* A= control, Date level, B= 5% Date , C= 10% Date, I¥% Date and E = 20% Date
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Chapter Four

RESULTS
4. 1.Experimental (1)

4. 1.1. Date meal evaluation (DM)

Proximate analysis results of date meal (DM) amenshin Table

(4). Values were calculated on a dry matter badmsture content of

date meal was 15.2%, ash 2.9.7%, crude proteir?/@.f#8 0.4%, crude

fiber 14%, nitrogen free extract and 89.18%.

4. 1.2.Weekly feed intake

) showed that th8  During the first week data presented on téble

group (D) consumed significantly more feed thandbetrol and other

treated groups. No significant differences (P>0W&pe observed

between (B) and the control groups and no diffezernveere found
between the groups B, C, and E.

During the 2 and 3" weeks data showed that there is no significant
difference between the control and the treatedggoét the 4 and %'
weeks the control group consumed significantly @G6%) more feed
than the other groups, no differences were fournden B, C, and D
groups, where as group (E) gave a lower feed in@k@.05) comparably
with the other groups (Table, 8).

The relationship between the weekly feed intakedatds meal level was
presented by the equation: y = 1079.9 — 22.52kaw®1s in figure (1).
Where as y= the weekly feed intake in gram, x eslateal level in %.
The coefficient of determination {R 0.86) at P < 0.05.
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Table (8): Weekly feed intake (g/bird)

Experimental Feed intake (g)/week
treatments*
1st week 2nd week  3rd 4th week 5th week
A 362.8 545.8 631.2 885.6 1170.6
B 334.6¢ 468 576.7 809.8° 891.4
C 305 504 532.6 699.7°  791.7°
D 417.2 582.4 655.2 737 736.2¢
E 288.2 512.4 540.4 634.4 684.6
+SE 16.7 31 35 40.5 55.8

Values within a column sharing the same supertscae not significantly different at 5%
A= control, Date level, B= 5% Date , C= 10% Date, I5% Date and E = 20% Date

Fig (1): Regression of feed intake in (g) on dateseal level
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4. 1.3.Weekly live weight gain

The results for live weight gain are shown in ta®¥le Data

showed that the dietary treatment had no signifioasult (P >0.05) on
weight gain except for group (E) gained signifidgiiP <0.05) less
weight than the control group at thednd the last weeks.

During the 2° week no differences (P>0.5) were found between
the control and whole groups except group E whaoheg less weight
than the control, the lowest weight gain amongtteated groups.
During the & weeks also group E gained significantly (P <0.05)
the lowest weight comparably with the control almel treated groups
except group (D) which gained a similar weight toup (E) observed
between the control and the treated groups.

The relationship between the weekly body gain aatdsimeal

level was presented by the equation: y = 760.16.98k as shown in
figure (2). Where as y= weekly body gain in grans, dates meal level in
%. The coefficient of determination{R 0.80) at P < 0.05.
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Table (9): Weekly body gain (g/ bird
Experimental  Body gain( g), at

treatments*
1st week 2nd week 3rd 4th week  5th week
A 150.7 283.7 394.4 479.7 711.6
B 157 294.8 378.8 520.4 724
C 158.7 226.4 350.7 395.7 6127
D 167 220.4 314.8" 420.8 610°
E 95.4 214.4 296’ 307.2 394
+

+SE 12.04 23.36 40.24 34.9 56.52

Values within a column sharing the same superscap not significantly different at 5%
A= control, Date level, B= 5% Date , C= 10% Date, I5% Date and E = 20% Date

Fig (2): Regression of body gain in (g) on dates raklevel

800

y=760.16 -14.984x
R?=0.80

700 4
600 -
500 -
400 -+ *
300 -
200 -
100 -

0 T T T T
(0] 5 10 15 20 25

Dates meal level (%)

www.thepoultry.net | Caloall adsal A gina Geiall aren



[l sl (b ) cialsal) il Calsdl gdse

4.1.4. Feed conversion ratio (F.C.R)

) showed that feed conversion ratio (the lowentlleelO0Table (

the better feed conversion ratio) results weresigtificantly (P> 0.05)
affected by the dietary treatment except for gr@)l0% date level) in
the first week; which was significantly (P<0.05)tee than those of the

control and the other groups.

Table (10): Weekly feed conversion ratio of the exgrimental birds
(feed intake /live weight gain)
Experimental *2Feed conversion, at

treatments*!
1st week 2nd week 3rd 4th week 5th week

A 2.58 1.93 1.60° 1.85 1.65
B 2.63 1.5¢ 1.52 1.56 1.23
c 2.06 2.27 1.52 1.77 1.29
D 2.36 2.64 2.05 1.758 1.2F¢
E 2.5 2.3¢9 2.76 2.07 1.74
+SE 0.17 0.24 0.32 0.06 0.18

Values within a column sharing the same superscap not significantly different at 5%
A= control, Date level, B= 5% Date , C= 10% Date, I5% Date and E = 20% Date

*2The lower the value the better feed conversiom rati

4.1.5. Hot, cold carcass weight percentages and noarcass
components

The result for hot, cold carcass weight dressirrgg@age and non
carcass componerase presented in table (11). The data showedhbat t
dietary treatment had a significant (P< 0.05) gféechot and cold
carcass dressing percentage. Group (B) gave astigbeand cold

carcass dressing percentages compared with theotant other groups
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followed by group (A). No significant (P>0.05) féifences were found
between group(C), (D) and (E).

Data showed that the liver percentages were sogmfly (P>0.05)
different between group (C), (D) and (E). Theraodifferences
(P>0.05) between group (B) and the control.

Pancreas percentages presented in Table (11) shbatetiere is no
significant (P<0.05) differences between all theugis except for group
(B) and the control.

The experimented diets showed no significant (PFx)0effects on

abdominal fat percentages.

Table (11): Hot, cold carcass weight and non carcazomponents of

the experimental chicks.

Treatment Hot Cold Liver Pancreas Abdominal
carcass% carcass% % % Fat%

A 80.96 78.48 270 0.28" 1.57

B 92.54 90.8F 2.95 0.30 1.63

C 61.03 60.40 210 0.2% 1.73

D 59.65 57.88 2258 0.2% 1.74

E 51.65 50.33 2258 0.26 1.75

+SE 67.7 66 2.66 0.241 4.7

Values within a column sharing the same superscap not significantly different at 5%
A= control, Date level, B= 5% Date , C= 10% Date, I5% Date and E = 20% Date

4.1.6. Overall performance of experimental birds

Table (12) shows overall feed intake, final bodygh¢ feed conversion
ratio and overall gain in body weight. The resantticated that the dietary
treatment had a significant (p<0.05) effect on fetake. The overall
data of live weight gain and final body weight slealthat there were a

significant (p<0.05) differences between the experntal groups. The
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) for inclusion 5% (B)L.4%verall feed conversion ratio figure is better (

group than the control group.

Table (12): Overall performance of experimental bids.

Feed
Level of Final body Feed intake Weight gain conversion
Dates % weight g/bird g/bird g/bird ratio (F.CR)
A 2093.6 35962 2018.6 b781.
B 21442 3080%° 20692 b401.
C 1752° 2832° 1677° 68°1
D 1708° 3128% 1633° 1.91°
E 1282°¢ 2660° 1207°¢ 2.282
+SE 51.13 72.19 22.11 0.31

Values within a column sharing the same superscap not significantly different at 5%
A= control, Date level, B= 5% Date , C= 10% Date, 5% Date and E = 20% Date

4. 2. Experimental (2)

Digestion coefficients of crude fiber and ash & &xperimental

diets are shown in Table (7). Result revealediti@easing date meal
levels up to 20% increased the digestion coefftokafue of crude fiber.

The opposite was true with that of ash which wassigmificant.
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Chapter Five

DISCUSSION

5. 1. Experimental (1)

5. 1.1.Date meal evaluation (DM)

Proximate analysis results of date meal (DM) amnshin Table

(4). Values were calculated on a dry matter b&smsture content of
date meal was 15.2% indicating the possibilitytofiag it for a long

time without deleterious effects. Date meal corga substantial amount
of nutrients that are considered valuable ingrediand promising
energy source in poultry feeding. The results ar@greement with those
of Kamel (1981) which were obtained from Zahdi wehdates. Although
date meal contain relatively less amount of ethéraet (0.4) and
nitrogen free extract (89.18) than yellow corn, sneasearchers have
investigated the possibility of using it to pantgplace a portion of a diet,
as an energy source, in poultry diet (Kamel 198bmidan,2003).
Consequently, the carbohydrate content of dateslentem to replace
energy source ingredient in poultry rations.

The metabolizable energy (ME) of the date meal e@dsulated to

be 15.0MMJ/kg (equivalent to 3601 kcal/lkgn the basis of its chemical
composition according to NRC (1994). Al-Yousef (298 ported that
ME of Khudri date was estimated to be 2409 kcal/kg. The dififexen
ME value of date meal may be attributed to itsetses as well as
chemical and physical related characteristics.liNajal (1995) reported
that different values of the proximate composiidmate meal may be
due to the variety, stage of maturation of thet§rtagronomic conditions

of dates and the length of the storage.

5. 1.2.Weekly feed intake
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As shown in Table (8), inclusion level (D) of dateal (15%)

resulted in a significant increase in the feedkataalues by about
14.99% over that of the control (A) during thetfineeek. Increasing
dietary date meal up to 20% in the experimentdldigknot exhibit any
significant increase for feed intake compared &dbntrol during the
period second and third weeks old. With feedingradufourth week feed
intake was significantly decreased by about 8.26)2 16.78 and
29.36% than that of the control group for treatreenits, 10, 15 and 20%
date level (B, C, D and E group) of tested matehuaing the fourth
week. During the fifth week, extremely feed intakpresented similar
trend as that of fourth week were feeding dietsekesed significantly by
about 23.85, 32.41, 37.11 and 41.52% than thdteo€ontrol group for
treatments of 5, 10, 15 and 20% of tested mateduahg this period. This
may be attributed to the un-palatability of thet dig the result of
increasing fiber contents. In this regard this tesare explained by
Jumah et al., (1993) found that high level of filbebroiler diets
decreases the passage of ingesta in the gasttmatésact, resulting in a
decreased feed intake.

5. 1.3.Weekly live weight gain

Throughout the starter period (firgeek) as shown in Table (9)

live weight gain was not significantly affected fegding diets of 5, 10,
and 15% date level compared to the control groupladincreasing
dietary date meal up to 20% recorded the lowestwreight gain value.
At the fourth growth period, substitution of malzgdate meal did not
yield any deterioration in live weight gain and th#erences among
experimental groups were insignificant comparedh e control group.
The same trend was observed during the last pesithddate meal (5, 10,

and 15 %). Increasing the date meal up to 20%f&gnily reduce the
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live weight gain. This decrement may be attributethe decline in the
availability of the nutrient at high level of stedi meal.

The observation with respect to the values of Wetght gain due

to the effect of date levels at 0, 5 and 10% lewetsur study Table (9), is
not comparable to the finding of Kamel (1981) whparted a higher live
weight gain values (507, 525 and 535 g for 0, 5o levels
respectively) foZahdi date. The contradiction between our result and
those of Kamel (1981) may be attributed to theedéht variety of date
and different breed of bird.

5.1.4. Feed conversion ratio (F.C.R)

The inclusion levels of date meals had no signifiedfect onfeed
conversion ratishroughout the experimental period except for grGup
(10% date level) at the startipgriod. Broilers on group C (10% date
level) diet can be more efficiently utilize feeditaprove the rate of gain
and to decrease the amount of feed required pegaim. The result were
partially in agreement with the findings of Kam981) found that
broilers given 10% inclusion grourfhdi date had better feed
conversion ratio than the control and other grolipgese results are in
good agreement with those obtained by Juetah, (1993) on feeding
broilers who reported that feed conversion figuneseased with the

increased of date pits in the diet.

5.1.5. Hot, cold carcass weight percentages and noarcass
components

Data in Table (11) demonstrate significant effeltte to date meal
levels on the different carcass weight dressinggregage and organ

percentage of broilers except abdominal fat. Cardasssing percentages
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were not significantly affected by substitution 16,and 20% maize in
the tested ration by date meal. The reduction@ssing percentages are a
consequence of experimental effect on body welgthérof (1968)
reported that date seeds increased body weightrgiaas (heart, liver,
spleen, kidney, ovary and abdominal fat) in rabbi chickens. Our
results could be explained by Kamel (19Bicated that variation
obtained among treatments could be attributed tio indlividual
differences and to dates as an energy source leeodnes) date pits
totally replaced corn in practical rations, orgagigihts were not different
from those of birds fed the control diet.

5.1.6. Overall performance of experimental birds

Results in Table, 12 indicated that the dietargtireent had a

significant effect on feed intake, live weight gaimd final body weight.
The overall feed conversion ratio value (1.49)attdx for 5% inclusion
(B) than the control group. The overall data ofexkpental broilers in
the experiment Append. (1) as affected by the tegébates showed a
linear increase in feed intake and weight gain witlieasing dates level
in broilers diets, and that broilers fed on 5% uisabn dates

progressively consumed more feed than other groups.

5. 2. Experimental (2)

Results in Table, (7) revealed that increasing dedal levels up to

20% increased the digestion coefficient value alflerfiber. The opposite
was true with that of ash which was not signifiGamhproved by 2.33 %
over that of the control.
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Conclusion and Recommendation

Discarded dates are free or cheep and readilyadlaisource of

plant protein, which help in reducing the productemst of poultry
products.

Feeding discarded date to broilers at the levePo6isubstitution (group
B) had positive effect on their performance. Theslef this ingredient
had variable effects on most of the parameters unedsThis experiment
indicated that feeding different level of date usibns of the broilers
rations will be of no harmful effects and mightdmnomically feasible.
It could be concluded that to achieve the maximetarn from

bird keeping in the developing countries, inforraatis needed about the
wastes or neglected resources, which could befénaiad into protein in

the form of meat to save the cereals and legumdsufman consumption.
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AEEendix Sll: Regression of Eerformance and carcasharacteristics % on the levels of dates

*“Final
body Total weight Feed
Level of weight Feed intake gain conversion Hot Cold Abdominal

Dates % g/bird g/bird g/bird ratio carcass% carcass% fat% Liver% Pancreas%

2093.6 3596 2018.6 78L. 80.96 78.48 1.75 2.70 0.28

5 2144 3080 2069 491, 92.54 90.81 1.73 2.95 0.30

10 1752 2832 1677 681 61.03 60.40 1.37 2.10 0.23

15 1708 3128 1633 1.91 59.65 57.88 1.51 2.25 0.23

20 1282 2660 1207 2.28 51.65 50.33 1.75 2.25 0.26

*R? Value R2=0.876 R2=0.858 Rz =0.802 R2=0.586 R2=0.728 R2=0.722 R2=0.235 R2 = 0.496 Rz =0.369

SEM 155.5 158.8 148.6 0.13 134.4 131.6 2.1 2.8 0.25
*3y=a+bx y=2207-41.2x y=1079-22.5x y=760.1-14.9 x y=1.73-0.03x y=87.5-1.8x y=85.4-1.8x y=1.7-0.002x y=2.8-0.03x y=0.3-0.002 x

+SE 119.6 41.2 36.5 0.12 61.5 60.12 1.4 1.6 0.14

** The initial live weight of bird = 75 gram.”"R2 = coefficient of determination."Fhe linear regression equation = y = a + bx; a gstant , b = regression coefficient,
y=dependent variable and x= independent variable.
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Appendix (2): Feed intake per week
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Appendix (3): The weekly body weight
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Appendix (4): The hot and cold carcass weight per¢atment

Wieght (g)
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Appendix (5): The weight of liver, pancreas and abdminal fat

per treatment
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Appendix (6): The weekly body gain per week
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Appendix (7): The feed conversion ratio per week
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Appendix (8): The weekly body weight (g/ bird

Weight (kg) No of weeks
1st week 2nd week 3rd 4th week 5th week

A 225.2 508.4" 902.8 1382 2093.6
B 226 520.8 899.6 1426 2144
C 233.7 394.6 744.8 1140 1752
D 242 462.4 677.2 1098 1708
E 170.4 384.8 580.8° 88¢g 1282

+SE 13.5 15.9 52.9 62 57.8

*Values within a column sharing the same superts@dpe not significantly different at 5%
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Appendix (9): Regression of body weight in (g) onates meal level
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