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Abstract

This study was conducted in one of the poultry fields of the Department of Animal
Production/College of Agriculture/ University of Anbar, for the period from 20/7/2021
to 12/10/2021, with the aim of knowing the effect of adding natural zeols to the diet on
the productive performance of laying hens. 72 laying, Lohman Brown strain, 43 weeks
old hens were used in this experiment, and they were randomly distributed to six
treatments and with four replicates per treatment (3 hens/ replicate) and a regular diet
(laying hens' diet) was provided with the additions, and the treatments were as follows:
T1 Vitamin E0.06, T2, T3, T4 and T5 by adding 0.25, 0.50, 0.75 and 1.0% respectively
natural zeolite and T6 as the control treatment, the results showed significant increase
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(P<0.05) in the percentage of egg production in the first productive period for the third,
fourth and fifth treatments (0.25, 0.5, 0.75, 1%) zeolite compared to the control
treatment. During the second productive period, the fourth and fifth treatment (0.75
and 1%) zeolites sequentially outperformed the control treatment, while during the
third productive period and the total production period, the fifth treatment (one zeolite)
outperformed the control treatment. There was also a significant increase in the mean
egg weight during the third productive period for the second, third, fourth and fifth
treatment (0.25, 0.5, 0.75 and 1%) zeolite sequentially compared to the control
treatments and the first treatment (0.06 % vitamin E).There was a significant increase
in egg mass in the second and third periods and in total productivity, where the third
(0.5% zeolite),fourth (0.75% zeolite) and fifth (1% zeolite) treatments significantly
outperformed the control treatment. Also, the third, fourth and fifth treatments (0.5,
0.75, 1%) zeolite were significantly superior to the cumulative number of eggs during
the experiment periods and the total productive period of the experiment. The addition
of zeolite led to a significant improvement in the feed conversion factor (gm feed gm
eggs-1) for the third, fourth and fifth treatments (0.5, 0.75 and 1%) zeolite sequentially
compared to the control treatment during the second and third and the total periods of
the experiment. Significant improvement in the surface area of the cortex for the
second, third and total production periods for the second, third, fourth and fifth
treatments compared with the control treatment.

Keywords: Natural zeolites, Vitamin E, Productive performance, Summer season,
Laying hens.
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oAkl zladl) 3Dle M E cpalidy anlal) gl (e ddlide ciligiuse ALl 80 12 Jgaa
Awadll JYA (HD) (a8) el 039 Jia Ao (Lohman Brown)

AN Aaliy) aall  AGED Ll saall I g¥) Aaaliy) saal) S alaal)
€ s 54-51 g sl 50-47 & sl 46-43
56.3 57.1" 55.5 T1 VitE0.06 %
B
61.5 59.6 55.7 T2 Ze00.25 %
A
62.1 60.9 58.7 T3 Zeo 0.50%
A
61.9 59.6 57.2 T4 Zeo. 75%
A
61.8 59.2 56.6 T52Ze0.1%
A
55.7 56.7 56.4 T6 Cont.
B
0.806 0.60 0.5452 SEM*
59.92 58.94 56.71 ddual) b gia
0.0159 FRa g FRa e 4 ginal) (g gl

.Standard Error Mean :SEM *
(P<0.05) Ay sine 5 s die S lrall il gl G Ay sine (358 dsm g ade (ad o *F
(P<0.05) 43530 (5 sise e S alaall G Ay sine 358 352 5 (M) el aal Sl S penl) Gea ddliddl i pall:ccb e a
Table 2 shows that there are no significant differences between the experimental treatments during the
first and second productive period in the average egg weight, while we note from the same table that
there are significant differences in the average egg weight during the third productive period, where the
addition treatments (T5, T4, T3, T2). sequentially on control treatment and vitamin E treatment.

dila) ve Lpaill cBllae (g (P<0.05) sine gy asag (N 3 Joanll s rpmnl) 4
A5t Jsaall mag M giall ) AES 4 Gl slaall 3Bl (B Gualidy andall sl
Lali¥) saddl DA T6 sylascdl dlelaa o Lsina calias o lly il T55 T4 (T3 (T1 cdlabadll
olibas ol lly TO5 T2 ae d3)lie (P<0.05) Lsiaa TS5 5 T3 dlalaall Boi Joandl Cpan iS¢ 5!
zasy WS (Al Lali¥) sadll P (a2 54545 5075) lead dllly T4 5 T1 cilelaal) ae Ligine
Cun Lyl jee o AN Ll sl DA i) pan) A 8 Ligine Clig s 39ag 4313 Joaal
oyl EBlalae Ak ae Alie gitall () ABS A TS5 5 T4 (T3 cBlalaall (ggina it Jaadls
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oAbl zladl) 3Be M E cpalidy anlal) cllgil) (e dilide ciligioe ALl 480 i3 g2
Auadll J3A (HD) (a2) ) 4liS e (Lohman Brown)

LU Lalidy) saal) AU Al aall oW dpaliiY) aal) D lalaal)
£ sel 54-51 g sl 50-47 £ sl 46-43
4748 5075 4739 T1 Vit E 0.06 %
B ABC A
5218 4846 3982 T2 Ze00.25 %
B BC B
5900 5638 5003 T3 Zeo 0.50%
A A A
5868 5454 4879 T4 Zeo. 75%
A AB A
6060 5692 5004 T5 Zeo. 1%
A A A
4825 4674 4859 T6 Cont.
B B A
132.6 111.4 111.05 SEM*
5436 5230 4744 ddual) b gia
0.0004 0.011 0.047 4 ginall (g gieana

.Standard Error Mean :SEM *
(P<0.05) & 5ina (5 i die O alaal) Gllan gia (oo Ay sine B8 35 g ple ad ;8§
(P<0.05) A2 sine (5 sise die S alrall G Ay sina (958 35n 5 (M) S dal 5l 3 seal) pem dilisdl s Al iccb e a
Table 3 indicates that there are significant differences (P<0.05) between the experimental treatments
when adding natural zeolite and vitamin E to the diet of laying hens in the mass of eggs produced. The
table shows the superiority of the treatments T1, T3, T4 and T5, respectively, which did not differ
significantly from the treatment. Control T6 during the first production period. The table also shows that
treatments T3 and T5 were significantly superior (P<0.05) compared to T2 and T6, which did not differ
considerably from treatments T1 and T4, whose values amounted to (5075 and 5454 g) during the second
production period. The same table also shows the presence of differences. There is a significant increase
in the mass of eggs produced during the third productive period of the experiment’s life, as we notice a
substantial superiority for treatments T3, T4 and T5 in the mass of eggs produced compared to the rest
of the experimental treatments.

vie Al EDlalaa G (P<0.05) dosine g 8 39n9 4 Jsaall riass tpmnll 2 Y dsiall dual
O Y (% H.D) Gl gl L b palid) zlaall 3Dke ) E (ualidy anlall Vsl il
PR T6 placd) dlalas e (P<0.05) Lsine cibias ol Ay TS, T4, T3, T1 cDlalaall Goi Jpaall
(o) 2l A 8 A al) CBlelea G Liginn g 8 3sag dad Jgandl Cmg LS ¢ oY) Laliy) adll
lae (2l %96.15 94.3) lgad il Allg panll Z ) das B T55 T4 lilabeall s Cum
ol Lty Al Ay sadl) DA T35 T1 glilebead) (o gt Wias o Glllly T6 8ylasd) dlalaas
el e Alaallg Ll Blalae Ay o anll 1 L (8 TS5 deselal) Alalaal) (3585 4 Jsaal
LA Laliy) sadl DA T6 sk
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Galal) zladl) 3l ) E (ualidy anlal) bl on Adlide ciligices dilia) Ll 14 Jgn
Auadll A (HD%) pandl Y dugiall 4l Ae Lohman Brown

TG Tl saal) G Lali¥) saall ) g9) Ay )

- lalaal)
£ ss 54-51 & ssd 50-47 € s 46-43
84.9 88.9 85.4 i
[0)
N A A T1 VitE 0.06 %
84.8 81.2 71.4
(o)
B 5 5 T2 Ze00.25 %
94.9 91.1 85.4
0,
AB AB A T3 Zeo 0.50%
95.5 94.3 85.1
0]
AB A A T4 Zeo. 75%
97.9 96.1 88.3
(0)
A A A T5 Zeo. 1 %
84.8 82.4 81.0
B B A T6 Cont.
1.761 1.76 1.77 SEM*
90.50 89.1 83.63 dial) b gia
0.0377 0.043 0.0537 4 ginall (5 giaa

.Standard Error Mean :SEM *

(P<0.05) Ay sine (5 siana die Clrall il i G Ay sine (358 dsa g pde ad o ¥

(P=<0.05) 43530 5 s die S alaall G Ay sine 508 2935 () e a6l 3 peall Gam Adliddl a5 8l i b e a

The same table shows that there are significant differences between the experimental treatments in the

percentage of egg production, as the two treatments T4 and T5 excelled in the percentage of egg

production, with values reaching (94.3 and 96.1%, respectively) compared to the control treatment T6,

which did not differ significantly from the two treatments T1 and T3 during the second productive

period. The results indicated Table 4: The fifth treatment, T5, was superior in egg production to the rest

of the experimental treatments, in comparison with the control treatment, T6, during the third productive
period.

Bilaal die oadll cBlelan (s Ligine iy dsas I 5 Jsaall i cld) tziidl asl) e
iy 3pns 8D 3 o Sl (madl 2o b (mldl ol GBle ) E ualidy ek iy
T55T4 T3 (T1 <Olladll (P<0.05) (55100 @58 2525 ) judd Ally dujaill EBlalas (g dagina
i) sy 5 LS Io¥) a5l BUa T6 splascdl Alelaa o (P<0.05) Liyine i o1 g
g 3 A AaliV) sad)l DA oS mad) 20 Apadll cDlelaa o Ausine Gl 23ns 5
ool Llae T1 Aldles o it o] DUy (oS Gl 36 3 TS5 T4 (T3 hlalaall Lsinn
EDLebaall (g5inn (35 2pmg Jand ZEEN Aen i) 5aal) (DA Liny ¢ IY) Aalil ) 530l Dla T6 5 T2
T6 slasall dlalas pa d3)las anll 2 4 T55T4 (T3
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oabd) zladl) 3e M E cpalidy aulal) cllgiil) (e dilide ciligive ALl 480 :5 o
Awadl) J3A (HD) aslill () s e (Lohman Brown)

TG Tl saal) oG Lali¥) saall 1 g9) Ay )

- lalaal)
£ ss 54-51 & ssd 50-47 € s 46-43
23.7 24.9 23.9 ;
(o)
A o A T1 VitE 0.06 %
23.7 22.7 20.0
(o)
AB B B T2 Ze00.25 %
26.5 26.3 23.9
0,
A A A T3 Zeo 0.50%
26.7 26.4 23.8
0]
A A A T4 Zeo. 75%
27.4 26.9 24.7
(0)
A I\ N T5 Zeo. 1 %
22.1 23.0 24.0
B B A T6 Cont.
0.605 0.489 0.4955 SEM*
25.076 25.069 23.41 Al b gia
0.044 0.0232 0.0536 4 ginall (5 giaa

.Standard Error Mean :SEM *

(P<0.05) Ay sine (5 siana die Clrall il i G Ay sine (358 dsa g pde ad o ¥

(P<0.05) A3 530 (5 sise die S alaall G Ay sina (9558 35n 5 () i 2al gl 3 seal) Gam ddlisdl Gy Al :ccb e a

Table 5 shows that there are significant differences between the experimental treatments in the number

of cumulative eggs during the second productive period, as the treatments T3, T4 and T5 were

significantly superior in the number of cumulative eggs, which did not differ from the T1 treatment

compared to the two treatments T2 and T6 during the first productive period, and also during the third

productive period. We note a significant superiority of treatments T3, T4 and T5 in the number of eggs
compared to the control treatment T6.

EDlalan Cp Aigina Slig i 35m9 6 Joaad) b SlasV] Qbatll il eags 1 30 Jusatll Jales

s TO5T5T4 T3 TleDlleall 8 (st paletdl gl e 3 ¢ 3 dgatll Jalas 8 4oyl
T2 g dbjlie (il " pan o2 Cile o2 0.4755 0.465 <0.477 0.462 <0.492) leas il
La V) saall ady Lad L o o) i) sadl PIa (Tpmn ae cile a2 0.585) lgiad caly Al
o) I dasatll Jalea 3 (53 %1) 5T Alalaall (ggins (P<0.05) (aleasl 35mg Lansl 2 2L

il lalae Ak A5)lie T4 T3 dlaladll (e cilias ol lly (7 piam oo cile
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oAbl gladll 3k N E (aaliy asll) culsl) e Ailiia ciligivs Al il 16 Jgan
Al A (HD) (aw a8 [uile a8) A3 Jiadl) Jalas Ao (Lohman Brown)

AN Aaliy) aall  ASEN Al Saall oY) Aaliy) Saall S halzal)
& 5wl 54-51 £ 5l 50-47 £ 5wl 46-43
0.435 0.450 0.492 T1 VitE0.06 %
AB ABC B
0.447 0.482 0.585 T2 Zeo0.25 %
A AB A
0.390 0.422 0.462 T3 Zeo 0.50%
BC BC B
0.397 0.425 0.477 T4 Zeo. 75%
BC BC b
0.382 0.405 0.465 T5 Zeo. 1 %
C C B
0.472 0.495 0.475 T6 Cont.
A A B
0.00896 0.01 0.0129866 SEM*
0.420 0.4466 0.49291 ddual) b gia
0.0041 0.0430 0.0348 4 ginall (g giana

.Standard Error Mean :SEM *
-(P<0.05) Zisine (ssine die O alaall illacsgio G dusine (G908 Jgng pde il af *¥
The results show a significant decrease in the treatments T1, T3, T4, T5 and T6, which reached values
of (0.492, 0.462, 0.477, 0.465 and 0.475 g feed g eggs™?, respectively). Compared with T2, the value of
which amounted to (0.585 gm feed gm eggs™) during the first productive period. As for the third
productive period, it was observed that there was a significant (P<0.05) decrease for the treatment T5
(1% zeolite) in the feed conversion factor (gm feed). gm eggs ) which did not differ from treatment T3
and T4 compared to the rest of the experimental treatments
&l ae 2\:1_9.\::..4 QG_DQ 929 ‘_,J\ \_9)\.«.'2\ L')g.ﬂ\ (14_5 9 7 c6 c5 c4 cl) & oel G_‘\\Jﬂ\ i
dayly 5aleS Jae 28 Va3l o) (A (gsinall paatll 138 s (Shan B L ) gl @0le I el
Nea¥) e palil (gausll) |yl o 2kl DA o Bliall 6 5dln ye 8ygem Ylad hss cal Al
Clal) aladin) jdgn 8 aalun s (geall paliaially aagll (puad e culeill dae Layg (7) bal)
Cro Clalaal) oda g&\ Ssina Colal)l ) cunll 2oy By (10; 4) gy callss L& e S
ally aall gy Jaafiiy acal) 52l Claliae Lali 8alyg Hall Hedall awd 3 Lajilg dAlladl) LSyl
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The results of the statistical analysis shown in Table 7 showed that there were significant differences

(P<0.05) in the relative weight. Treatment T6 excelled, which did not differ significantly from treatments
T1and T2. The table also indicates that there were no significant differences between the experimental

treatments in the relative weight of the peel during Third production period.
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Table 8 also shows that there was a significant superiority of the treatments T4, T3, and T2 in the surface
area of the egg, which reached values (76.2, 76.7, and 75.7 mm, respectively), which did not differ
significantly from treatments T5, T1, whose values reached (73.6, 73.4 mm). sequentially (compared
with the control treatment T6 (68.1 mm) during the second production period. The table also indicates
that there are no significant differences between the experimental treatments in surface area during the

third production period.
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Table 9 also shows that there was a significant superiority of the T4 addition treatment (0.75% natural
zeolite) in the thickness of the shell, which amounted to (0.515 mm), over the rest of the experimental

treatments during the second production period. The table also indicates that there are no significant
differences between the experimental treatments in shell thickness during the third production period.
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