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ABSTRACT
This study was conducted in one of the Animal Production Field / Department at the
College of Agriculture and Forestry University of Mosul, from a period 19/2/2018 until
5\4\2018 and aimed to studying the effect of density of birds and the level of protein diet

and the addition of the mixture of probiotic, enzymes and the triple interaction between
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these factors and their effects on productive performance of quail hen included :At (42)
days birds sexed and selected and distributed in cages with 12 treatments with 3 replicates
per treatment and mating ratios (2 females:1 male) and three densities (48, 60 and 72)
birds /m?or (12, 15, 18) birds/pen and two levels of the protein 20 and 18% with or without
the addition of the mixture of probiotic and enzymes was raised for seven weeks (from
the 7 th week to the 12) , the results of the statistical analysis showed a significant increase
of density 72 birds /m? and 18% with the addition of the egg production for the period
(H.D.P)% and improvement in feed conversion ratio (g feed: g egg) and the lowest age to
reach sexual maturity(50% protection), average egg mass, relative weight of heart and
percentage of oviduct weight egg white, high white, percentage of white
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46.00+0.7 bc| 37.00£0.57 b| 93.08+4.3 ab 86.15+4.12 a| 80.95+1.88 86.58+4.44 a| s %/
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45.00£0.5¢c| 38.33x0.8ab| 96.11+1.50a 91.78+3.30 a|91.78+2.4 ab 92.64+1.14 8| ¢

18%

(0.05>p) e Ay sine (3558 353 5 e J2i L gac AalEAl oy )

dan Jgl gl daw B8 e (galall Jaladll o) dum dayy J ) ee (84, 5me (358 25 5 Jaa 18 Jalill L
%50 A Ssmasll sanls . a5 (40) oo ) AL 2 bl Jalsill of gos B (37.00) psall & ZUY) 8
O At 3% J8 yde U5 alad) ¢ a1 ¢ UGN BN s Cua By gine B 8 25 g las ol L)
D il 5 3591 JRI 5 a g (45) Ao s¥) O laall 3aal il s alall L) 9650 Y s sll yaal
Jyasll e Ol daa gl 5 jaall 39a 539052 (47.66) dis an U %50 A dsea sl aal dia 3 538 J ghal
pre Ly (4) dsaall (5. 52 (47 — 46) dh badls G55 a0 45 ) Ly 8 (=il 8 21 %50 )
abad Gl Ll & O BB G %H.DLP Gl e sl Ul Jare 8 4y sima (958 25a
El- g i)y e S g gl 8 2N, Y e $al) G8USH 556 Jaad Lad « 11 <10 <9
Cus el & sVl lacle 4y sine (358 393 5 pae Taa ol (455 5all (5 e Wl ¢ (2015) 05085 Tarabany
(2016) cxAls Hamed 5 (2016) csoa)s Agboola ae sl g S e U gina J g¥) (5 giual) (3 45
) LA 2aa g (land) LY A SO (i 5l 4paS b sl LAS e (IS U (6 siasall () () 252 L )
(2015) Aranjo e il 5 Jadal) ddlal xie 4y sina (538 3 9n 5 pde Jan ol ) ddlial 5 5« dala¥l
11 59 gl dysine B8 a0ngpe Laa gl HD.P bl o (anll 25 Jas gia & cdlalaill iy
Ol ba g ydie SEH g W) g dlal) g s pdie galal) Jalall e U giee ualad) Jalail) (g g
bl s bl Al 8 IS 2L Jame e (s U 8 Jae el Jalai)

(9§ sl L ai Gmnll ()55 Jame B A AHESH Lo U sina T 5 oW ASLSY 555 (5) Jsaall oo
51T e &y gina (B3 25a 5 pde Janslg Cabaall 3L o sina Y1 A3USH 685 10 g sed L)
3585 alall o 53dll 5 (2015) 05405 El- Tarabany 5 (2012) 0soa)s Saki ge bl o3a il ¢ 12
%18 520 O A sine (358 5 s Laadly ald (i gl (5 siea i3 8 Al e ZAN 5 IV i)
e il g an o) panll LY LS S 9518 Gl s st o) G und) a5my Lay 5 ddiall 23]
4Ll yie 4y gina (3558 i Al pand) () 5 g Jane i el 535 (2017) Ces 5 (2016) 0203 s Hamed
5(2015) Aranjo 5(2011) Guclu (2007) ¢l s Tollba e gl a2 il 5 adall ALl axe )
Landl ()5 Jare (8 Ay sina (§5 58 3 5a 5 (5) saal) g dan sl Jalxll il 5 | (2016) wesals Zeweil
¢ Aabiaall a3
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Ao 0 pslall 58 S Arala Alaa

(p&) ) ()5 Jans sia (& Jalaill g ) 5 WAl (g sl (5 ginay  salall AUS 30 (5)J 52

L sla &l yiegal)
s e Al g )| ke galall g ) Sdlal) g saY) sl & sua) <
2.\ yilda 43l il
11.05+0.06 a 11.48+0.08 a 11.00+0.17 a 11.12+0.06 a 11.04+0.06 a %0/ A 48
10.75+0.06 b 11.311+0.06 a 10.86+0.15 a 10.7240.13 b 10.7740.09 b 2e /5 60
10.97+0.03 a 11.315+0.08 a 10.97+0.08 a 11.01+0.06 b 11.08+0.09 a 20/ AL T72
Ol (5 sina il
10.93+0.06 a 11.34+0.07 a 10.95+0.11 a 10.90+0.10 a 10.98+0.08 a 20%
10.91+0.04 a 11.39+0.05 a 10.94+0.11 a 11.00+0.05 a 10.95+0.06 a 18%
Jadal) ddlal il
10.97+0.03 a 11.34+0.05 a 11.06+0.06 a 11.00+0.05 a 11.05+0.04 a Al sy
10.88+0.07 a 11.40+0.07 a 10.83+0.14 a 10.90+0.11 a 10.87+0.09 a Ay pa
Jalall il
11.13+0.13 a 11.30+0.14 a 11.14+0.21 a 11.11+0.15a 11.21+0.17 a| vs~| 20
11.14+0.08 a 11.64+0.16 a 11.15+0.10 a 11.14+0.07 a 11.13+0.17 a| & % / ;i
10.95+0.14 ab 11.56+0.17 a 11.13+0.20 a 11.09+0.18 3 10.94+0.02 abc| o5 18 2,
10.98+0.20 ab 11.43+0.23a| 10.60+0.67 ab 11.1340.13al 10.97+0.09 abc| &= %
10.95+0.06 ab 11.26+0.11a 11.05+0.05 ab 11.01+0.07a] 11.04+0.03 abc| ws~| 20
10.44+0.09 ¢ 11.29+0.28 a 10.21+0.48 b 10.11+0.38 b 10.51+0.12 ¢| & % , )3?.2
10.90+0.03 ab 11.39+0.07 a 11.18+0.08 a 10.89+0.05a] 10.99+0.08 abc| ws~| 18 2,
10.72+0.09 bc 11.2940.05a 11.02+0.04 ab 10.88+0.12 a 10.54+0.25 bc| | %
11.03+0.04 ab 11.39+0.24 a 11.22+0.06 a 11.12+0.10 a 11.17+0.21 a| 0s~| 20
10.92+0.12 ab 11.1740.14a  10.91+0.03 ab 10.92+0.15a] 10.91+0.33 abc| | % / )Zi
10.87+0.01 ab 11.1440.04a  10.65+0.08 ab 10.78+0.08 a 11.07+0.07 ab| usx| 18 2,
11.06+0.06 ab 11.56+0.12 a 11.10+0.18 a 11.23+0.05 a 11.18+0.07 a| | %

(0.05>p) e 4 i (358 3525 e Ja L sae Adlisdll iy al)
AR b ) 058 plal) Jarall g ¢ i (G ¢ 50D AN G &y gina 358 2 5n 5 xS al g
U 531 Gl a1l e U sine GRS 5 im0 5 51 Jana e ) Saas S 5 J5Y) il ) Jaa s
coanll GO dele Jaa B
ac L ¢ Adbiaall LS ¢ Gland) ABS Jas gie 8 2 UEY) anol 4y sine (358 255 p2e (6) Jsaadl o
5(2008) Singh ge <l 5 V1 e L gina lalisg ol o A e 450 Q80K 08 o8 Cus 12 & 5o
o ) g O shsall (g Ay gine (358 3 ga 5 aae Baa ol g pall Wl ¢ (2015) sl EI- Tarabany
il Ay Laldl) ddlal axe gl Al die 4 ginae (3558 3 sa g JanDly Al Ll L8 85 ¢ (2017) Cpes
et e S Jalall YIS 10 gDy ¢ 1159 Cpe Dl gine G308 35as pae agl Jalxil
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S 205 Jans ) A alad) Janally 12 g 5] et ) JA1S Janns o imnll AL o i
o) KT g e ke

oo lalias ol Ul g daapd) (e 5l () 51 Yod (A V) (e bsine UGN AN (3685 (7) Jsaad) G

GOl A s AU < g g Al 5 ) e bl g lis ) 8 AN ZAUSY) ¢ giy ¢ Al 48U
VoY) AN i laall gl ) by Al AEUSH e L siee CaliaS ol AN e 9p bl sl
Saki i ae dagill o2a il g jlaall ()51 9% 4ysine G5 2 Al (s (& QG 5 4B e L siee
El- Tarabany s gl sda i) g danll JS& s A3 sine 35 8 252 513 ol 5 (2012) A s
onaall (B A siaa (35 A 29a 5 LaaDh &l (g ) (5 e A5 (2012) CAls Saki 5 (2015) osAls
Agboola 5 ( 2017) G ¢ (2016) croals Muhammed  ae bl sda i) 5 anll due i)

Jalaill il 5 (2014) 050a)s Tekeli e i) o3a i 5 () g Alalaall e U sine AilaY) iilas
85 %5 5l (5350 Aad el anlil Jhl) Jas QS5 Al JS3 L Aad LS1 (IS ol Jalail) e
o) daws V) Jalad) o) JaaDlé O aball () )y b Al dad o) ydie S Jalail) o8 Galll ¢ L)
J. Aad el Jo¥ Jalaill Jas jliall gl )Y 5 A e aulil) Jadaill (1S 9% jlaall 055 0l 5 4ed

(sl Gl / a2 ) andl ALS Jasi gia (& Tadall g olad) (gl (5 sianay ) elall BUS il (6)

LN 5l AN Jas el e U g )] e galall g sa) el g saus) el ¢ 5 QMM&:

2, / ik 2l Lils

64.34+1.09a 74.21+1.51 ab 69.04+2.51 a 67.89+1.49 a 63.73+1.92 a 2 / ik 48

66.46x1.11 a 76.91+1.62 a 71.47+1.57 a 68.07+1.83 a 67.14+1.73 a 2a /i 60

67.10+0.66 a 71.93+1.53 b 69.45+1.25 a 68.24+1.50 a 68.80+1.52 a Za /72

% Ol A il

66.22+0.46 a 73.92+1.06 a 70.24+1.42 a 69.82+0.99 a 67.14+1.04 a 20%

65.72+1.08 a 75.25+1.19 a 69.74+1.60 a 66.30+1.42 a 65.97+1.81 a 18%

Llal) dél) Lals

65.57£0.94 a 74.69+1.05 a 69.49+1.49 a 67.52+1.32 a 67.55+1.56a adla) o5

66.36+0.70 a 74.48+1.22 a 70.49+1.53 a 68.60+1.26 a 65.57+1.36 a Alay) ae

Jalall il

65.03+1.46 ab 74.91+£1.73 ab 67.95+6.85 a 71.85+3.29 ab 68.52+1.17 8] Csv o] 48

65.48+1.05 ab 74.62+1.40 ab 72.91+191 a 70.56+2.16abc 62.09+3.16 a & 20% U,

61.13£3.20 b 73.34+4.41 ab 65.90+3.14 a 63.30£2.72 bc 63.41+6.80 8| s> . /A

65.74+2.39 ab 73.97+5.05 ab 69.41+8.09 a 65.84+1.58abc 60.89+1.87 a &e 1% %
66.93+2.22 ab 76.61+1.41 ab 72.97£1.99 2 70.14+3.13 abc 68.08+0.94 a] ©s20%
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67.01+0.75 ab 77.17£1.67 a 65.68+4.12 3] 66.74+3.05 abc 68.65+1.15a & 60
67.62+3.26 ab 77.84+0.92 a 72.69+2.914a] 68.32+3.42 abc 67.80£6.02 8] s L
18%|/
64.28+2.76 ab 76.03+1.39 ab 74.56+1.21a 67.08+6.28 abc 64.05+4.61 a & 2,
67.21+0.16 ab 72.8+3.00 a 72.81+1.26 2] 70.41+1.09 abc 70.31+2.50 8] s~ ol 72
65.67+0.53 ab 67.34+2.63 b 69.12+2.43a] 69.25+2.71 abc 65.22+3.17 a & 2% Ua
65.54+1.69 ab 72.5+3.26 abc 64.63+2.65 a 61.12+1.26 ¢ 67.18+4.22 a] Os~ . /A
69.99+0.34 a 76.4+0.31 ab 72.25+0.95 a 73.17+1.10 a 73.50+0.46 a & 1o %
Dkl WS i (7) J522(0.05>p) i dygine Gsb sas o 3 Lo gee AR oyl
Al e gl el b Lol 5 oS0 (355l (5 siane s
el OOl ekl ) il Qo el gl )|l ST dib < prsall
% alall (e) % linall () Qs pall Al g COlaladl)
2,/ yida &35Sl L3
56.24+0.6a 3.70£0.1b 30.13+0.6a 12.19+0.2a 13.64+0.2b| 78.37+0.9a Za /048
53.58+1.4ab 3.83+0.5b 32.13+1.3a 10.31+0.4b| 14.16+0.3ab| 77.40x1.4a Za / 460
51.03£1.95b 454+0.11a] 33.10£1.79a] 10.02+0.29b| 14.95+1.13a| 78.10+0.5a Za /72
%o (sl dnnai il
52.56+1.46a 3.91+0.14a] 32.70+1.24a 11.03+0.3a] 14.68+0.82a|77.22+0.68a 20%
54.67+1.03a 4.13+0.13a] 30.87+0.89a] 10.65+0.33a| 14.36+0.28a|78.69+0.72a 18%
Jalall i) Ll
53.17+1.62a 3.93+0.13a] 31.98+1.29a| 10.95+0.39a] 14.87+0.81a 76'97i0'72 SE
54.07+0.82a 4.11+0.14a) 31.60+0.88a] 10.72+0.31a| 14.25+0.28a|78.94+0.67a &
Jatadl Ll
56.8+1.43a] 3.89+0.5bcd| 30.11+1.3ab| 13.32+0.35a 12.9+0.12b|77.33+1.7bc O™ 20%| 48
55.5+14 a 3.50+£0.28d| 30.63+1.9ab| 11.5+0.2abc 13.7+0.6b|76.31+1.5bc & e
56.7+2.0a] 3.66+0.lbcd| 29.81+1.3ab| 11.9+0.5abc 13.440.6b|77.01+0.2bc Osn 18%| %/
55.7+1.14a] 3.75+0.2bcd| 29.92+1.1ab| 12.12+0.7ab 14.3+0.3b| 82.84+1.6a &
55.3+0.68a 3.51+0.3cd| 31.22+0.8ab| 11.1+0.7abc 13.4+0.19b| 74.54+2.4c Qs> 20%| 60
54.7+3.35a] 3.71+0.2bcd| 30.40+3.1ab| 10.31+1.6bc 14.841.23b|80.62+1.2ab & b
52.7¢5.42a] 3.65+0.3bcd| 32.63+4.4ab 9.78+1.09c| 14.62+1.02b|76.62+2.3bc Qs> 18%| %/
51.5+1.62 a 4.47+0.4ab| 34.26+1.7ab| 10.05+0.5bc| 14.18+0.48b|78.2+1.08bc &
46.1+3.47 b 4.46+0.1ab 37.47+5.8a] 10.26+£0.5bc| 16.48+3.91a| 76.41+0.40 I 20%| 72
51.1+1.16 a] 4.42+0.3abc| 35.43+1.2ab| 10.66+0.3bc| 13.42+0.12b| 78.14+0.84 & b
55.6+1.23a| 4.44+0.labc| 29.67+0.9ab 9.49+0.91c 14.71+0.7b|80.31+1.3ab Qs> 18%| %/
55.6+2.18a 4.83%1.24a 31.48+1.9b| 10.67+0.4bc 15.3940.7b|77.53+0.8bc &
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