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total number of 120 Japancse quail (80 females and 40

males) at 4 weeks of age were used in an experiment
lasted for 22 weeks. The experiment aimed to study the
utilization of date stone meal (DSM) in laying Japanese
quail diets. Quail were classified into 4 cqual experimental
groups of 20 females each. The DSM was used at a
percentage of 0,10,15 or 20 % in the diets. The experimental
diets were isonitrogenous (20% crude protein) and isocaloric
(2900 kcal ME/kg). At 15 weeks of age, males were
transferred to female cages (one male per two female) for
twenty minutes for five days, the cggs were then collected
and incubated.

The final live body weight and body weight change
during the productive performance period were decreased
significantly (P<0.05) with incrcasing DSM level in the diet.
the DSM level of 20 % recorded the lowest one.

Age at sexual maturity recorded a non-significant
difference among groups, while first egg weight, egg
number and egg mass during the whole experimental period
recorded a significant difference (P<0.05) among groups.

It is worthy noting that feed intake (g/day) decreased
significantly (P<0.05) with increasing DSM levels, however:
20 % DSM recorded the lowest one.

Feed conversion ratio (g feed /g cgg mass) revealed
significantly (P<0.03) decreased with increasing of DSM
level in diet.

Hatchability percentage recorded a non-significant
difference among groups.

Egg weight (g). yolk, yolk index and egg shape
percentage showed significant (P<0.05) decrease among the
experimental groups, while albumen % and shell thickness
(mm) showed a non-significant decrease between groups,

Digestibility coefficients of OM, CP, CF, NFE % and
the nutritive values expressed as DCP, TDN % and ME
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(kcal/kg) were significantly varied among experimental
groups.

The 10 9% DSM group showed the best net return as
well as the highest value of economic efficiency among
experimental groups.

Keywords: Quail, date stone meal, productive performance, egg quality,
digestibility and economical efficiency.

In Egypt, the production of quail in the desert and newly reclaimed areas is
very limited. This may be due to the high costs of feedstuffs in these regions,
since the feed alone accounts about 65-70 % of the total cost of poultry
production. Many available agro-industrial by-products such as date stone
meal are prevailing in the desert and recently the newly reclaimed areas can
be used in feeding laying quail as cheap untraditional feedstuffs.

Date stonc meal content is rich in various nutrients. Nwokolo ef al.
(1976) found that date stone meal can be successfully utilized as protein
source in poultry diet. Kholif and Abo El-Nor (1993) reported that the
protien of date stone consists of seven amino acids namely aspartic,
glutamic, arginine, proline, thrconine, methionine and lysine. Abd El-Nabey
(1999) found that the major amino acids in datc stone were glutamic,
aspartic and arginine being 17.79, 10.93 and 8.68 g/100g protein,
respectively. Lysinc and methionine, which are well known as limiting
amino acids in diets bascd on cereals and legumes were slightly higher in
date stone being 6.87and 2.69 g/100 g protein, respectively, while indicated
that the minerals in date stone K, P, Ca, Mg and Na were the major minerals
and microclements such as Fe, Mn, Zn and Cu were found in low
concentrations. Date stone meal can be used to replace yellow corn partially
as an energy source in poultry diets (Kamel er al., 1981 and Nour et al.,
1980).

There are many rescarches on the used date stone meal in poultry
diets. In broiler diets Jumah er al., 1973: Kamel ef al., 1981 and Abd El-
Mageed, 1993). in laying hen diets (Radwan er al., 1997 and Abd El-
Rahman et al., 199‘)}' anﬁd in quail diets (El-Bogdady, 1995 and El-Bogdady
et al,, 1995). Tllere'ls lltllc'mfonnation in literature concerning the use of
date stone meal particularly in feeding laying quail.

The main objective of the present work was the utilization of date

stone meal as agro-industrial by-product and its effect on productive
performance of laying Japanese quail,
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MATERIALS AND METHODS

The present experiment was carried out ol Maryioul Experimenial
Rescarch Station (Sowth West of Abexandria), which belongs to the Desert
Reseanch Cemer. A totz] number of 120 Japasese guall (B0 femabes snd 40
makes) ol 4 weeks of age were used in an experimest lasted 22 wecks,
Experimental Japanese quail [Cotrmis covsrmly japonica). Were kept under
simikar masagerial. hygienic and eavisonmenal comditions and were divided
randomlly iso four equal experimenial prowps (20 females in each group).
Qrmaill were kept im balteries, which were dividad ino szpanaie cages, whemne
pws femsales were housed in each cage.

The first growp was fod the basal diet as a contral (0 % DEM), while

the other threz groups were fed disis contalning elther 10,15 or 20 % DEM,
The quail were housed im capes at 4 weeks till 22 woeks of age,

The experimental diets {Table 1) were fonmulated socnndisg to N.RLC,
(1994} and were isonsrogenous (20% CF) and isocaloric (20H) keal MESg).
Feed was offered ad Mbitser and lresh water was avpilsble all ime. Chemical
asalysis of DSM, the experimentsl diets and deied extrels were mssayed
using mebads of AOLAC {1590).

Proximate chemsical analysis of DSM jadicate that erude proein (CF)
conbest was T.65%, while crude fiber (OF), eiher extract (EE), nitrogen fres
extract (NFE) and ash were 10.57, 7.91, 62,10 and 2.15 %, nespectively.

During the experimental period, individual Fve body weight and feed
intake wene determined biweekly, Feed conversion ratio (g focd fsake /g
epg mase) was cakulated amd (he monadity was reconled every d.::p:

Age al ganual malurily was delormiscd ab the firsl epe laymg. Eggs
aere colleciod daily and welghed for esch group, so egg number. &2 Tmass
were cabculated dering the experimenz] period, A1 1§ weeks of ape. 10 cpps
were rasdom|y aken (ren each grosp and were used bo avalusee CRE qualily,
yolk welght and shell weighl were recidd. .M thickmess [wilhout
embrang) was measured by msirometer, while albemen weight was
calculsted by subaracting yolk and shell weight froem egg weight. Yolk, shell
ani albemen percentage were caculaicd as & perceniaps of egg welght.

Mates were housed individually i capes {ome quall per cape) and fed
the same diets for females. Al 13 weeks of age, males ¢40 |ru*_rm warne
rresFerred b0 female capes (one male per two femabe] foe twenty minutes For
five days, the egps were |I|:|L colbected asd Incubated Harchahility

wis cakulated For ex :
mmllﬁﬂmmﬂ of the umlmmﬁdlug pericd. dlnﬂlimlﬁﬂi_ WETE
conduciod uimg 20 Adul quail malos (five froery each treatmeat) 1o delerming the
digestibality eoeficients of the experimental dieis ws affectod by DEM kvl
Kales were howsed [sdividually |n metabolic capes. m_dlﬂ,ﬂslltﬂll.]' irials
-ﬂ.ll.ltii:d.l:urild-l-}-l.Hhmﬁﬂpﬂlmﬁminwmfmﬂhyd

E.ﬂdul.nﬁ-ﬂtm.s?.mllm|
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days as collection period. The individual live body weights were recorded
during the main collection period to determine any loss or gain in the live
body weights. During the main period, excreta were collected daily and
weighed dried at 60 °C bulked, finally ground and stored for chemical
analysis. The faecal nitrogen was determined according to Jakobsen er
al.(1960). Urinary organic matter was calculated according to Abou-Raya
and Galal (1971).

The digestion coefficients % of dry matter, organic matter (OM),
crude protein (CP), crude fiber (CF), ether extract (EE) and nitrogen free
extract (NFE) of the experimental diets were estimated. The nutritive values
expressed as digestible crude protein (DCP), total digestible nutrients (TDN)
were calculated. Metabolizable energy (ME) was calculated as 4.2 keal per
gram TDN as suggested by Titus (1961).

The economical efficiency of feed was calculated from the input-
output analysis based upon the differences in feed conversion ratio and
feeding cost/kg cgg.

Statistical analysis was carried out using General Linear Model
(GLM) procedures by SAS program (1996) using simple one-way analysis
of variance according to this model:

Yh'. =u+T;+ €
Where:
Y, = Represented observation in j" DSM level.
@ = Overall mean.
T, = Effect of j DSM level (j = 0,10,15, 20% ).
¢;;= Random error.

Duncan’s New Multiple Range Test (Duncan, 1955) scparated
differences among treatment means.

Regression equations analysis of egg weight, egg number, egg mass,
feed intake and feed conversion ratio were undertaken to clarify the relation
between these parameters and DSM content in the experimental diets.

RESULTS AND DISCUSSION

Live Body Weight and Body Weight Change

Effects of feeding different levels of date stone meal on productive
performance of quail females are summarized in table (2). The final live
body weight and body weight change during the whole experimental period
varied significantly (P<0.05) between the experimental groups.

It is worthy noted that live body weight decreased with increasing the
DSM level in the diet. The DSM level at 10 % resulted in 2.03 % lower body
weight than that of the control group, while 15 % or 20 % DSM recorded
3.66 % and 8.03 % lower values than that of the control group, respectively.
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Wekghi of Flmsl Egg

Bevelts on Mt epg weighl meorded a decieass [P (F) among
groups. [t was moliced that thers was a decrease in weight of fng egg wilk
s imerease af Y531 5 in the dicts. b Is worthy noting dal feeding quaill oo
) % DEM recorded lower walees thal may be atirtsated do ety ienual
nmuiiju:nl:"dnnﬂhﬂ'ﬂp-:ﬁm;ml prowpd (Table Ik
Epg Weighl

Epg wesghi during e whole experimentl pevived of aying geail
showed linear decpesse (P<l) wich imcrensing DSM bevele b s winrih
rotimg that sl jon of Jel by 30 % 156 decreased (Pell0d) apg weigh!
by 17.05 % and 20.26% eampared 1o that of the W% 1350 and the conbrol
group, respectively, wiile thig decrease by 282 T beween [0 0 DSM med
e comned growp ene (Tahle 7). The redoclion = £2R weight may be
airibezed s ihe deorcass in feed intale and dipesihility of Siary raldi emd

This relationship beiwnsn egg weight (W) and dictary DEX level
enuld b defined iy the following regression equ DR

EW = | 184011 X
¢ = 05, (P<AD5)
Where: X = bavel of dase sione meal.

This resill agreed with (hoa of Vandepopubers o ol (RS mho
fourd a Jezrasag in epg produsiien s g wekght of laying qpeail Fed diimts
contaising 10 % and 1§ % DM, Abd El-Rabman e of. {19} noficed &
Iu!:edmm-:upmil:lh:lu[h-pﬁphd-uh | ¥ T3S0,

Mopersver, Hiemes and Al-Hemidan (2004] reporicd hal laying ben
Bed 100 % DSM seconded e redugticn in egp weigll a3 compared Wilh
s fed 15 & DEM. [k-legdady {1095) eponied thal indorperaticn ol
D4 wp to 12 T In the din of layleg quall had wo efTect in reducing epp

weghl
Epp Mumber and Epp Mass
fesulis in table (3] isdicate thal e38 sumhgr gid cpg mass dureg
jhe whok experimeniad period sgnifcsally varied (PO08) among
eaperimonial groups. || & woithy ety that ape warnbes decreaiod with
Incremiisg levels of MSM b diet, this may bo due o1l differences m seisal
maturity. [l is clesr vhal substilutlon of &kl by 13 or 2 % 1M decseased
gpg numier by 317 or 03 thas it of the ponienl group, respoclivcly.
while the egp numbses was similae in quail receivieg 61 "% and B comned
.
Repress iom equakion were chismed For ogg masmber {Fnj o affeciod by
M558 level as im U Tollowing eqeation:
Fa = L6000 X
¢ = 078, (Pas),
Where: X = fevel of dote stong frcal
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Absd FlOab), K #dal,

. gt has a pradead decrease in geail [od digth contaming [15y
eyl .Ef:.r:.mi wilh the congral. It is clear that subssiimios of dis by 2,
% TISAI decreaved epg mass by 23,17 % or 25.31% bower than that of 10+
DM o the contrel group, repecthady, whibe the decovased was only 25y
% hetween 105 DSM and che control groue.
The selativedhip briwsen ¢gg mans (Em}p mad DEM levels zncld e
defined hy the foflewing ségresion ryualaon:
Em= 1.5 -0HX
r* = LR, (Pl 0F).

Where: X = lesel ol daie sieee ezl
A large deop thal was eoliced in egp number and egg ek of 115

NSM level may he due ta decresed in (eed inlake and the elfect of sedod
hoemrone, Harmes ¢ 19785 and Bizk (1985) reporied ihai dlale seods contained
esirone hormene al the rate of L9 mpkp Moreawer, ElL-bnsdy (1937
reporied (hat estung hias erroprmic aclivales, synibesis and releass of
hormonss are creadiag ways af negative oF positive feed back mecharism
when iecsease of etirons hormaes o farge doses, it resulied an acgion iz
inhibitien ol synehesis and reduced FSH pad LH, respectively, leadirg ia

aircphy of the ovary and inhibitlos of ovulecion,
Thix rowul agrees wiith the fading of Abd Bl-Rahman e al{ 19540}

wlya srperied thar the DS up to §0% in laying hos diets had no sipraficasi
elfzct oa egz numbcr aad opp weipht. El-Dogdady ¢1995) noliced na
slpeclicant differeniy in cpp member asd ogp weight sp o 12 5 DEM =
Liying. Vendepogulicie o af [1993) obizired o son significest decrese
e2g number of laying quail afier imcorporation of D541 In queil dicis up o
15 % lewel

Feod lailske
Feed ke {pfidayp during ehe whole experimesial period was

devrrased significanily (A3} ameng the experimental groups. N Qs
wnnhy noting that feed inlake decressed with increasing DSM level in the
diet frovm [F 10 2FT. The DEM leved of 20 % reconded the bowes) eoe (Table

i |
It is efear thal substitarion of dies by 20 % DSM decreased feed inike
by 1190 % or 1541% chan that of 10 % DEM o the eontrel group.
respectively, while ths decrpass by L02 % betwoen [0F% amd tho coning
Eramip.
The relationship beiween feed inigle LV IET i
| il [XEM levels could he
delimed by the fallowing regrassion eqalion: ;
Fl=10m-033 %
r =059, [Pl 09}
'I1|'T:l'.'l'll-']:l|": = kevel of iliile 1 [H T maeal,
h‘:lr:r!HI:IhFI!rnq_-rb.:ummu: i i
. presence af tannins, which may
decrease palstability af fead, | may also b concluded that the 105 level

Erypiian ). Desert Hei, 83, N 3 {3007 )
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had a betier palatabilicy than other ireaimems of LM Allalla and Hama
[E99) reconded that date sealy contained [pom 1.59-343 % menins. Maklar
(1904)] [ndicaisd that 1aanin enuk! deciese palanbility ihroogh rereapeLalinn
ol salivary glycoproteins.. Momreover, Disile anid Provenza (1991) reparind
that prenals in Mlood may flimulie crctic recepion in mid brass ssl bain
alem, ciusing @ coadilicnzd fond aversion sad redoced FL
In accondance with the presemi daia. El- Dogdady et al. (1995 Emund
that chicks of quail fed U0 and 5% DEM consumed Jess fomd than e
conirol proup, El-Kerdawy of of.(1998) reconded a non signilican decpeasc
in F1in rablis g2d 5,10 and 15% DG, Aled El-Furah ¢ |51 indiceted that
evestge FLof ducklings receiving DSM was luser than thai of the sontsnl
Ermlrl.[n thie sludy, 71 may also be conzluded tat (o 10VR: lewvel has 4 beiber
pelatahilliy tham pibaer lzwsls ol DEM.
Feed Conversien Ralks :
Fead conversion sitbo (2 foed dg g mase] rovealed signilicamly
P15 ebepreaked with increasieg of DEM level in -I:|_||:I ['.I"l-!ﬂl:- 21
It |5 clmar that subzinftine af diet by mereasing DSM lewel iend 1o
|::':| wiorsl ol Feed Co v raiin, tha 10¢% g kvel H?i st ghian in
154 or 2045 DS, The Improvemesd in (eed converion mta of 1% D&M
lgwel may bo des 10 jts highest epg mass s compared (o liar of (587 levels
il 205, .
Tie relationship helween feed tumﬂ'lilvl:l:. rafio (FCIEY read TISAT Bevela
were defined by she (ollcwing regresslnn equalion:
FUR =401 +0.02 K
1-:' = .74, {PdLl5k i
V'hare: X = level af daip fions M y
I.'EE|n1|I;.||:|-, Hermed snd Al-Momidan {2653) foend pa negativg gz
on daily FT of laying bens fed 5,00 or |5 % DSM pad ihe besi Fl.'l-:.. was
determad with P DEWL while the worst FCR was found in birds fed higrar
Bevels of DS, Hewever, Abd Til-Rbsan et.al. [ L0709} hawe lowsd thae
ircomporation af 13 % DEM in leeding leying her decreased F1 and 1'CR
sipri Mcanly. El-Dogdady (194955 found that FUR was noi affeeind afier
using DISM 611 12 % DEM in laying quail Sl
linichabiliey
Results on haickability percentage in ihe present siudy recoeghel 2 raei-
signilicant differenco ameng groups (Table 2). Similar resulls o laying
quall were reconded by El-Bogdady (1995) who chserved 2o significant
effect of DSM levelssill 12%.
k) unlley Tralls
- {.l'm ?dmi_umhip betwpen dacls coralning diflerens levels of DEM and
ezg aquality In comparisen with the contiol dizt is shown Inable {3}
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Data on egg weight, yolk, Yolk index and egg shape percentage were
significantly decreased by increasing DSM, while eggshell percentage
increased (P<0.05) by increasing DSM. On the other hand, albumen % and
shell thickness (mm) showed a non significant decrease among groups.

In agreement with the previous results, Hermes and Al-Homidan
(2004) found that the best egg components of laying hens were seen when
10% DSM was incorporated in diets. Radwan er al.(1997) also found no
significant effect of DSM on egg quality measurements up to 30 % DSM in
diets of laying hen. Morcover, Abd El-Rahman er al.(1999) recorded no
significant effect on egg quality of laying hens after using different levels of
DSM till 13%.

Digestibility and Nutritive Values of The Experimental Diets

Digestion cocefficients of nutrients content as affected by the different
levels of DSM are illustrated in table (4) and fig (1). Results indicate a
highly significant (P<0.01) decrease in digestibility coefficients of CP and
CF% by the increasing of DSM in the experimental diets. On the other hand.,
significant differences (P<0.05) were noticed in digestibility of OM, EE and
NFE among the experimental diets.

TABLE (3). Egg quality (meantSE) as affected by date stone meal level
in laying quail diets.

Levels of date stone meal % N

Ve Conlraol (0) 10 15 20 Sig
Ezg weight (). 11561004' | 11231006 | 10752009" | 0s50:0.08" | = |
Yolk % 31.152002° | 31L112007* | 3097:006* | 30814011 | -
Albumen % 554640 05 55.24:0.10 | 55154007 | 54072005 | ns
Egg shell % 1339:007" | 13.654007" | 13.8820.04" | 14122003 .
Yolk index % 48742003 | 48012005° | 47.128006™ | 44354007 | -+
Egg shape % T8984001° | 77.594004° | 75.132007" | 74.60:005" | ¢
Shell thickness (mm) 02412003 | 02384002 | 0236:0.04 | 02321003 | ns
ah

:Mcans within the same row showing different lelters are significantly  different
Sig.=Significance, *= (P<0.05), ), ns=not significant,

TABLE (4). Digestibility coefficients and nutritive values (mean=SE) of
experimental dicts as affected by date stone meal level.

Levels of date stone meal % [ Sip |
Items | Control {0) | 10 | 15 | 20
Apparent digestion coelTiclents %
OM 80.50£1,22" 79.8241 .28 76.83+1.67*" 73.58£2.04" -
P B1.98%1.20° 78,1541 .49° 75.2042.514 70.1243.03" oo
CF 248621 .04 19.5211.06" 15.66%1.07" 13.2141.10" *e
EE 86 63+1 82" 87.9410.90" 88.24:0.85 89.11+0.79" .
NFE R7.89+1 10" 85.0740.60° B4.0120.51° 81.32+1.20) .
Nutritive values
DCP% 16.5740.30" 15744 042" 15.16 :0.30" 14.99:0.90™ »e
Eg% 64.8641 200 62.06+2.01* 60.86£1.75° 588241 05" .
(keallky) 2724412.20" 2607413 50 2556+16.57" 2470+20.80" s |

Al TR 1
Means within the same row showing different letiers are significantly  different
.S|g.=5|gmﬁc.umc.‘=(P<0.0S).":{P(O‘OI).
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Reparding the nulritive values, il is clear that DCP, TDN % and ME
{henlfkg) of the experimental diets were significartly decreased with
increasing DEM up to 30%. 1t is of preat Impartance fo nobe (hat the results
e the dipestica irial wers coinclded generally with ihe negative response in

ve perforrmance of guail fed XM,
PFMH::L:_ .E;..-Iu|m i ui;.:lg.qllgllq-ud nuirilive valuss of the eaperimenial
dists may be artritriied to lignin asd 1annin congeni of DSM, Tbrahiny { 11%9E)
psiimabcd liker fracliong in 1¥5M 2 42 30, G0.97,18.GT, 2031 s 12,99%
foe acid delerpent fibers, meutral ddesergent Tibers, henmcelluloze, cellulase
and lignin, respectively.

I'n-,,, decrease in nuariems digesihility may also caused by the
presence of tannin, which may adwersely affect the mulrition of harbivioces
throuagh inhibidon of digestion a3 suggested by Reed & ad (19N who
remiried (kat tanning may redwce gell wall digesiibility by Torming
ivalipestible comploses with cell wall carbahydraie. Awad (2003} reconled
that DSM gontalned 5.1%: tannins. Such lanniny are nelurally ccouring as
palyphenolic  compourads amd  from comglescs  with macromaolecules
dproteins, cellubose, emicellvlose, starchl, mincrals amd vitamans, which
elfect sheir availobility in man ond animale (Makkar, 1993). Alsa, 1anmins
reduce the amine acid {Armsirong of ol 1974 and metabolizable energy of
diel (Oous e af, 1952).

Econmmiie EMiciency of Feed

Resudiz of economic elliency for laying quail diets canmining [5M
age rskemiod i table (S and fig (2).

Dasa indicote that inereasing DEM levels in diets of quall decegascd

coal ol kg feed where 20% DSM reconded the lowest price Followed by 15
and 176 DSM,

Egyptisn ). Desen Rew, 57, Mo, | {2007)
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TABLE (5). Economic efficiency as affected by date stone meal level in

laying quail diets.
‘ Levels of date stone meal
| T C"(':)‘)""' 0% | 15% | 20%
Feed conversion ratio 4.09 4.12 4.29 4.62
| Cost of kg feed (L.E.) 1.38 1.36 1.34 1.30
| Feed cost of kg cgg (L.E.) 5.64 5.60 5.75 6.01
Market price of one kg cgg (L..E.) 10.00 10.00 10.00 10.00
Net retum (L.E.) 4.36 4.40 4.25 3.99
Economic efficiency of feed 77.30 78.57 73.91 66.39
Relative economic efficicncy 100 101.64 | 95.61 85.89
80 | 1.4
| ' 1.38
e B
=] G
S5 70 134 S8 2
g 2 2%
o ‘E { 132 0O &
65 1
. 1.3
60 —— - s e — | 28
0 10 15 20

_Levels of DSM
—d—cf ——Ec |
Fig.(2). Economic efficiency (Ee) of feed % and cost
of kg feed (cf) of different levels of DSM by laying
quail

It was noticed that 10 % DSM group showed the best net return as
well as the highest value of economic efficiency among experimental
groups. It recorded the highest economic efficiency, this is due to decrease in
feed cost of kg egg and because of its feed conversion ratio was the best,
while 20% DSM recorded the lowest net return and economic efficiency.

CONCLUSION

From the nutritional and economic efficiency points of view, the use
of 10% level of DSM as feed resource for laying quail was superior and did
not cause any adverse effect on their productive performance.

Egyptian J. Desert Res.. 57, No.1 (2007)
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