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Abstract: A study was conducted to increasing stoking density of Egyptian
laving hens from 8 1o 12 birds / m’. Also, to investigate the ability of
supplemental Enzymes (Avizyme) or Tranquilizer (Diazepam) 10 alleviate
the deleterious ¢ffects of increasing stocking density to 12 birds / m’. 4 toral
of 330 pullets and 30 cocks of Dandarawy at 20 wks of age were randomly
chosen. Birds were allocated into six groups. The first three groups were
housed as 8 birds / m’ to achieve hen density of 1250 cm’/bird. The other
three groups were housed as 12 birds / m’ 1o achieve hen density of 834
cm’/ bird., Every category was fed the basal diet, fortified with 1 gm avizyme
/ kg diet or 2 ppm diazepam, respectively.

Results indicated that increasing stocking density (12 birds / m’)
significantly reduced body weight gain, egg laying rate, total egg mass, feed
consumption and lymphocyte cells number (L). Besides, mortality rate and
erythrocyte cells were significantly increased but feed conversion was not
affected. Conversely, in response to avizyme or diazepam supplements, live
weight gain, mortality rate, feed consumption, feed conversion. egg laying
rate and egg mass were improved (P<0.03) in both densities or overall
means, indicating that the two supplements alleviate the negative effects of
increasing stocking density to 12 bird/m’. Egg weights were not
significantly influenced by either densities or dietary supplements. Except
Jor yolk index which altered (P<0.05) with enzyme supplementation, none of
the egg quality parameters, fertility, hatchability, average values of relative
hatched chick weight and absolute chick weight were affected by either
dietary supplementations or Dboth siocking densities. Diazepam
supplementation reflected (P<0.05) higher T3 hormone and total protein as
well as albumin and globulin, in both densities; however none of metabolic
profile parameters were affected by the avizyme addition. A significant raise
in heterophil cells (H} number, together with a corresponding significant
reduction in lvmphocyte cells (L) number also, significant increase in
Heterophils /' Lymphocytes ratio, and appearance of monocyte cells were
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observed with increasing stocking density. Conversely, both types of
supplementation caused (P<0.05} decrease in Heterophil cells number, also
(P<0.05) increase in leucocytes which attribute to increase lymphocyte cells
(P<0.05), Heterophils / Lymphocytes ratio was significantly (P<0.05)
lower, and disappear of monocyte cells, indicating that the dietary
supplementation could partially ameliorate haematological stress of
increasing stocking density. The results would suggest that increasing
stocking density from 8 to 12 birds / m® with avizyme or diazepam
supplementation increased egg productivity and minimizing the
physiological stress without worsen egg quality. Seemingly, the new aspecis
could be applicable to achieve sharp decreases (50%) in the housing, wages
and labor, and equipment costs per hen subsequently maximizing profits
and economic returns of layer farms and assurance the alternative of
increasing stocking density to 12 birds / m’ and that does not lead to
excessively poor bird welfare.

INTRODUCTION

In poultry operations, stocking density has always been one of the
major issues. Increase hen density has been a trend in the commercial layer
corporations to minimize the housing, wages and equipment costs
subsequently maximizes profits. However, it is claimed for higher mortality
and lower egg production (Adams and Craig, 1984; Tauson, 1998; Bilcik
and Keeling, 1999 Tollba et al., 2006). It is well known that feed additives
can be used safely in poultry diets to improve their performance.

Many enzymes have been found to be beneficial when added to
poultry diets containing carbohydrate or protein sources, such as xylanase,
protease, and amylase enzymes as consist of avizyme. Recent research has
reemphasized that corn and soybean meal are incompletely digested by .
poultry (Pack and Bedford, 1997). Enzymes supplementation as a feed
additive has become common since last four decades (Chesson, 1993).
Moreover, their usage is especially common in European countries due to
primarily their positive effects on animal performance as well as their
lacking harmful effects on consumers (Dierck, 1989). Recently published
studies suggested that enzymes may be beneficial in poultry diets (Wyatt, ef
al., 1997; Zanella, er al., 1999; and Douglas, e al., 2000). Results reported
by Ritz et al., (1995 a, b); Marsman ef al., (1997); Lazaro et al., (2003) and
Wu et al., (2005) showed that, on average, enzymes significantly improved
cumulative: livability, eggs per hen house, and reduced feed per dozen eggs
with no effect on feed per hen compared to laying hens fed diets with no
enzyme supplementation.
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Stocking density usually involve to increcase . ompetition,
particularly for food, resulting in higher levels of aggression overall or
directed at low ranked birds specifically (Hughes, er al., 1997; Nicol, et al.,
1999; Newberry et al., 2001; Estevez et al., 2002). Diazepam is an anti-
anxiety agent used primarily for short-term relief of mild to moderate
anxiety and the associated nervousness, tension and muscle spasms.
Diazepam may be involved in feed intake regulation because it has a role on
the nervous system. Diazepam is effect by enhancing drug produces a
calming effect by enhancing the action of the nerve transmitter gamma-
amino butyric acid (G.A.B.A.) which in turn blocks the arousal of higher
brain centers (James and Long, 1987). Diazepam is used to stimulate eating
behavior (Shoukry, 1993). Recently published studies suggested that
diazepam increased body weight gain and feed utilization efficiency (Singh
and Sud, 1993; Sabry, 1998; and El-Wardany and El-Gendi (2000), T;
(Saleem er al., 1991), cumulative feed intake and decreased mortality rate
(Demaziere er al., 1992 and EL-Tantawy er al., 2003). Rodriguez et al..
(1994) concluded that anxiolytic effects could account for an increase in
feed intake.

Economic improvements related to avizyme or diazepam
supplementations occurred on poultry was monitored. These beneficial
effects might be more profound if birds were under stressful of increasing
stocking density. Since, producers and researchers constantly search for new
approaches to increase egg production and enhancing husbandry practices
(increasing stocking density and feed supplementations) in order to improve
the productivity indexes of laying hens. Therefore, the objective of this
study was to assure the alternative of increasing stocking density from 8 to
12 birds /m’® and possibility of reduce inhibition of layer performance and
physiological aspects imposed by increasing stocking density by the
addition of diazepam (tranquilizer agent) or avizyme (enzyme system) to the
laying hens diet.

MATERIALS AND METHODS

This experiment was done at Mallawy Poultry Breeding Research
Station, Animal Production Research Institute, Agricultural Research
Center, Ministry of Agriculture, Minia Governorate, Egypt.

Birds, diets, and management: Three hu::dred and sixty (330 females and
30 males), 20-wks old, Dandarawy pullets having nearlg/ similar body
weight were housed in open floor rooms (2m x 1.5m = 3 m” = 30000 cm?).
Birds were divided into six treatment groups (Table, 1). Each of the first
three groups was consisted of 48 birds in two replicates (22 pullets and 2
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cocks each) and housed as 8 birds/ m’ to achieve hen density of 1250
cm’/bird. While, each of the other three groups was included 72 birds in two
replicates (33 pullets and 3 cocks each) and housed as 12 birds / m® to
achieve hen density of 834 cm?/ bird. The first and fourth groups were fed
the basal diet (Table, 2) without any supplementation and each of them kept
as control. Also, the second and fifth groups were fed on basal diet plus 1 g
Avizyme / kg of diet. Finally, the third and sixth groups were fed the basal
diet plus 2 ppm diazepam as tranquilizer agent (7-chloro-1,3-dihydro-1-
methyl-1-5-phenyl-2H-1,4-bensodiazepam-2-one). Av'izyme'500 "multi-
enzyme" is a feed enzyme system specifically developed to improve the
nutritional value of laying hen diets based on corn / soybean meal, marketed
by Finnfeeds International. It contains enzymes produced by strains of
bacteria Trichoderma and Bacillus, and has 800 w/g Xylanase, 6000 wg
protease, and 2000 u/g amylase. In each treatment, a third replicate was
served as a reserve stock to compensate the dead birds. Similitude alive
birds were substituted the sick or dead birds on day of death from a reserve
stock to maintain constant densities. The birds were submitted to the same
conditions of laying hens management, following convention methods,
under natural environment prevails in Upper Egypt during winter season.
The male to female mating ratio was 1:11 according to Campo and Davila
(2002). The experimental work lasted until 36 weeks of age.

Sample collection and analytical procedure: Individual body weights
were recorded at the beginning and at the end of the experiment to calculate
body weight gain. Feed consumption was measured weekly and feed
conversion was calculated. The number of eggs and egg weight were
recorded daily to calculate egg mass and laying rate throughout the
experiment. Mortality was recorded daily. Egg quality measurements were
determined at 36 weeks of age on 30 eggs per treatment laid on consecutive
days. Egg shape index, yolk index and Haugh units were calculated. Shell
thickness was determined at three locations on the egg (air cell, equator, and
sharp end) by using a dial pipe gauge. At 36 wks old, four birds (two per
replicate) were randomly chosen from each treatment group for slaughtering
and their lymphoid organs were weighed (mg/100g body weight). Blood
- samples were collected during slaughtering in heparinized tubes,
erythrocytes and leucocytes and its differential were counted. Some of blood
samples were centrifuged, plasma was separated and stored at — 20 °C for
analyzes. Tri-iodothyronine {T3) (ng/dl), total protein (g/dl), albumin (g/dl),
alanine transaminase (ALT) (U/L), aspartate transaminase (AST) (U/L)
concentrations, and glucose (mg/dl) were determined. The manufacturer
recommendations of commercial kits were used for all determinations. At

556



Density, Laying hens, Enzymes, Tranquilizers.

34 wks old, fifty eggs for hatching were collected from cach e iment and
setin an electric forced draft incubator to determine fertility and hatchability
percents, the hatched chicks were individuaily weighed and relative weights
~ were calculated.

Statistics: Data were subjected to computerize two-way analysis of
variance, and Duncan’s multiple range test procedures using (SAS software,
1996). The percentage values were transferred to their angles using arcsine
equation before subjected to statistical analysis. Statistical significance was
declared at (P<0.05).

RESULTS AND DISCUSSION

1 - Laying performance:
1. 1 — Body weight gain and mortality rate

As expected, significant negative effects (P<0.05) on live weight
gain or mortality rate were observed in increasing stocking density groups
due to treatments or in density overall means. Concurrent resulis were
noticed by Anderson er al., (2004); and Tollba er al., (2006). However, hens
fed diets supplemented with either avizyme -or diazepam had significantly
(P<0.05) improved live weight gain or mortality rate comparing to those fed
basal diet due to either density treatments or overall means (Table, 3),
indicating that the two supplements alleviate the negative effects of
increasing stocking density, however complete recovery was not achieved.
Improvement in body weight gain of layers fed enzyme supplemented diet
has been previously reported by Arscott and Rose (1960), Scheideler, ef ai.,
(2005) and with broilers (Zanella er al., 1999). Enzyme supplementation had
a significant (P<0.001) positive effect on metabolizable energy (Pan et al.,
1998), digestibility of crude protein (Jaroni et «/.,1999), and protein and
calcium retention (Scheideler, er al., 2005).

Results of diazepam treatment were in accordance with Singh and
Sud (1993) Sabry (1998), El-Wardany and El-Gendi (2000) and EL-
Tantawy et al., (2003), they reported that growth may be stimulated when
diazepam was added to the diet. Also, Allen and Wong (1993) found
increasing body weight gain with male White Leghorn chicken fed
diazepam supplemented diet.

1.2 — Feed consumption and conversion:

The negative response of feed intake when laying hens incorporated
into high density was marked (P<0.05) contrast to the normal density due to
treatments or in density overall means. Besides, none of the stocking
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densities significantly altered feed conversion ratio due to treatments or in
overall means. Sohail et al., (2001) and Tollba et al., (2006) found similar
results. In response to avizyme or diazepam supplementations, feed intake
decreased (P<0.05) with increasing stocking density due to treatments or in
overall means. Also, feed conversion for hens fed the control diet was worse
(P<0.05) than for hens fed the supplemental diets due to treatments or in
overall means (Table, 3). The beneficial effects of enzyme supplementation
on feed conversion in the present study are in agreement with previous
reports of Pan et al., (1998), Lazaro et al., (2003) and Scheideler, ef al.,
(2005} in laying hens and Zanella e7 al., (1999) in broiler.

Concerning results of diazepam, Singh and Sud (1993) indicated that
diazepam increased body weight gain, stimulate feed intake and improved
feed utilization efficiency. Rodriguez et al, (1994) concluded that
anxiolytic effects could account for an increase in feed intake. Diazepam
promote feed intake by enhancing the transmitter of gamma-amino butyric
acid (G.A.B.A.) which in turn blocks the serotonin which inhibit the feed
intake of the bird, and as a result feed intake increase (Morley et al., (1985).

. 1. 3 - Egg laying rate, egg weights and egg mass:

As can be seen from Table (3), the adverse effects of increasing
. stocking density on egg laying rate and egg mass were seemed (P<0.05) due
to treatments or in density overall means. Similarly, Anderson and Adams,
(1992), Sohail et al., (2001) and Anderson ef al., (2004) reported that higher
density had a significant (P<0.01) effect on hen-day egg production and
(P<0.05) egg mass.

Moreover, supplementation of avizyme or diazepam to the diet
improved (P<0.05) egg laying rate and egg mass due to treatment (in both
densities) or in overall means, despite a dramatic effect of increasing
stocking density. It was shown that the supplemental diets can be alleviated
the adverse effects of increasing stocking density on laying performance.
Significant improvement of enzyme supplementation on egg production
agrees with the results of Nasi (1989), Lazaro, ef al., (2003) and Scheideler,
et al., -(2005). Cone et al., (1994) suggested that Xylanase treatment
improves nitrogen solubility in soybean meal by causing cell-wall
degradation, leading to release of proteins as well as by some proteolytic
activity in the crude enzyme preparation. Ritz et al., (1995a,b) reported that
~ a mixture of amylase and xylanase supplementations increased endogenous
enzyme secretion and capacity of the gastrointestinal tract for digestion and
- ahsorption. Marsman ef al., (1997) have reported an increase in apparent

digestibility of crude protein associated with protease. An enzyme mixture
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containing xvlanase, protease, and amylase activities sigsiicant’™ improved
the digestibility of metabolizable energy and crude protein ¢f curi/zoybean
hased diet (Rafuse et al., 2004).

Egg weights were not significantly influenced by either densities or
dietary supplemental. Sohail et al., (2001) concluded that cage density had
no effect on egp weight. Pan er al., (1998), Lazaro, er al.. (2003) and
Scheideler, er al., (2005) have found a lack of enzyme supplementation
effects on average egg weight.

No relevant references could found on the effect of diazepam
supplementation to diet of laving hens so the significance of egg production.
egg mass and egg weight could not be assessed. In general, some reporis
indicated that improvements in the egg production by incorporated
tranguilizer agent in laying hens diet (kondre er al., 1964) or in laving quail
diet (Abdel-Hakim et al., 2005). Diazepam may released tranquilizing
effects on birds by depressed their activities resulting in lowering body heat
dissipation consequently better production.

1. 4 -Egg Quality factors:

No significant differences were noted in egg components (percents
of shell, yolk and albumen) or egg quality (yolk index. shape index. volk
color, Haugh unit and shell thickness) of eggs produced by hens maintained
in the both densities (Table 4). These results are matching completely with
the result of Sohail ef al., (2001) and Tollba ef al., (2006).

As can be seen from Table (4), except for yolk index. none of the
egg quality parameters was affected by the enzyme supplementation. Yolk
index for hens fed the control diet was (P<0.05) lower than hens fed the
avizyme supplemented diets due to overall mean or both densities. Earlier
works by Berg (1959, 1961) showed no changes in Haugh unit and yolk
color in response to diets with supplemental enzyme. No alierations in inner
and outer egg quality parameters in response to multi-enzyme
supplementation were reported (Al Bustany and Elwinger, 1998). Enzyme
supplementation had no effect on egg weight, volk weight, shell weight.
albumen height and weight or Haugh units values (Scheideler, et /.. 2005)

There is no information in the literature on the effect of diazepan
supplementation in laying hens diet. In general. supplementing layin:
Japancse quail diets with reserpine as tranquilizer agent improved T
external and internal egg quality aspects (Abdel-‘akim er /.. 2003
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1.5-F ertility and hatchability percentage:

None of the treatments (densities or dietary supplementations)
significantly altered the percent of fertility, hatchability (of fertile eggs),
average values of relative hatched chick weight and absolute chick weight
(Table 5), similar to Tollba et al., (2006). The present results indicate that
the supplementations can aIlev:ate stress of increasing stocking density on
laying performance.

2 — Relative weighs of some lymphoid and Physiological organs:

Lymphoid organs (spleen, thymus and liver) or Physiological organs
{thyroid and heart) relative weighs of laying hens incorporated into high
density were significantly (P<0.05) higher comparative to the normal
density due to ftreatments or overall means. However, layers fed
supplemental diets recorded significantly (P<0.05) lower relative weights of
organs due to overall mean or in both densities (Table, 6). This result may
reflect the possibility mentioned above that at lower stocking density or
dietary supplementation hens were fatter and so if weights of organs remain
constant across treatments the ratio will decrease because of increasing body
weight; Aderemi et al., (2006) reported that the result of the Kidney or heart
weight of layers recorded significantly (P<0.05) reduced, however the
spleen did not have a particular trend with enzyme supplementation. Also,
Allen and Wong (1993) and Sabry (1998) reported that diazepam
supplementation decreased significantly liver weight percentage.

_ Productive performance results mentioned above show that the

dietary supplementations have the potential to improve it under increasing
stocking density, indicating that they can attenuate deleterious stress effects
of the increasing stocking density.

3- Blood biechemical parameters:

_ None of the treatments (densities or avizyme supplementation)

significantly altered T; hormone, total protein as well as albumin and
globulin, ALT or AST as indicators to liver function, and glucose
concentration due to treatments or in overall means (Table, 7). The results
of enzyme supplementation are consistent with Yoruk ef al., (2004) who
reported that the effect of multi-enzyme on metabolic profile was lacking.
Also, Ernisir and Erisir (2002) in laying quail and Tollba et al., (2006) in
laying hens reported that total protein and albumin were not affected
significantly by increasing density.

Diazepam supplementation caused (P<0.05) higher T3 hormone, total
protein as well as albumin and- globulin, in both densities or in overall
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means (Table, 7). Similar results were reported by Saleem ey /. {15513, Tl-
Wardany and El-Gendi (2000) and EL-Tantawy ef al., (2002}, Besides, none
of the ALT or AST activities as liver function and glucose concentration
were altered by diazepam supplementation (Table, 7). These results are
indicating that increasing density or dietary supplementations had no
deleterious effect on blood biochemical parameters.

4 — Blood hematology
- 4.1 -Erythrocytes and Leucocytes celis:

Erythrocytes and Leucocytes number as well as Heterophil (H) of
- layers were significantly (P<0.05) higher by increasing stocking density
with a corresponding lower (P<0.01) lymphocytes cells number. In response
to dietary supplementations, Leucocytes were increased (P<(.05) which
attribute to increase (P<0.05) lymphocytes as well as Heterophils (H) cells
number comparing to their control due to treatments or in overall means
(Table, 8), indicating that the dietary supplementations can ameliorate
partially haematological stress of increasing densities. The alterations in
heterophils, lymphocytes cells or H/L ratio suggest that hens of different
stoking densities have a great effect on the stress response (Shini, 2003).

4.2 - Heterophils : Lymphocytes ratio (H/L ratio)

The H/L ratio were significantly (P<0.05) increased in high stocking
density hens compared to normal density (Table, 8). This result suggests
that high stocking density hens were more stressed. In response to
supplementations, the H/L ratio did not differ significantly among
treatments. However, a significant (P<0.05) decrease of H/L ratio were
detected comparing to their control, in high stocking density (Table, 8).
Insignificant and decreasing the H/L ratio indicated that the
supplementations inclusion in layers diet had ameliorated the stress effects
in high stocking density hens, despite a dramatic increasing in high density
compared to normal density mentioned above. The significant reduction in
stress levels, as indicated by the lower heterophil to lymphocyte ratio,
observed in the hens supplemented with diazepam is in agreement with
positive effects by decreased adverse effects of heat stress were reported by
Singh and Sud (1993) or Scheideler er al., (2005) with supplemented malti-
enzyme. Several investigators have used H/L ratio as a very sensitive
haematological indicator of stress response among chicken populations
(Elston er al., 2000 and Shini, 2003). The present results show that the
dietary supplementations involved in adjustment the heterophil to
lymphocyte ratio, indicating that they can ameliorate haematological stress
of increasing stocking density.
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4 .3 — Monocyte cells

Monocyte cells were associated only with high stocking density
(Table, 8). Shini, (2003) reported that in extreme stress, monocyte cclls
becomes evident m avian species. Tollba er al., (2006) reported also that
monocyte cells were evident on mild stocking density groups. However,
both types of supplementations have responded on monocyte cells by
disappearing it.

The blood hematology and biochemical results show that the dietary
supplementations involved in adjustment the H/L ratio and disappearance of
monocyte cells, indicating that they can attenuate the physiological stress of
increasing stocking density.

- In conclusion, these supplements enhanced effect against increasi.g
stocking density and may offer a potential protective management practices
to ameliorate or minimize stocking density-related depression in the
performance and haematological stress of laying hens. Consequently, it is of
interest to strongly recommend the new aspects (increasing stocking density
with the supplement) of management practices to maximize profit and
sharply increase economic returns of laving hens and assurance the
alternative of increasing stocking density to 12 birds /m” and that does not
lead to excessively poor bird welfare.

Table (1): The experimental design was randomly assigned to six groups, as

follows: '
Group | birds /m* birds /m” | Avizyme | Diazepam

1 8 1250 0 0

2 8 1250 1g/ke 0

3 8 1250 0 2 ppm

4 12 834 0 0

5 12 834 1g/kg 0

6 12 834 0 2 ppm
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Table (2): Composition and calculated analysis of the basal di+t ted to
experimental birds.

Ingredients %
Yellow com 64.00
Soybean meal 44 % ' 24.78
Limestone 7.91
Di-calcium phosphate 1.61
Wheat bran 1.00
Salt (NaCl) 0.30
Vit. & Min. Mixture * _ . 030
DL-Methionine 0.10
Total 100.00
Calgulated analysis
Metabolizable energy (Kcal /Kg) 9713.00
Crude protein % 16.03
Crude fiber % 3.39
Crude fat % 2.84
Calcium % i 31.34
Available phosphate % 0.42
Lysine % 0.89
Methionine % 0.39
Met + cystine % 0.66

* Supplied per Kg of diet: Vit. A, 10 000 1U; Vir. Dy, 2 000 IU; Vit, E,10 mg; Vit. K3, 1 mg: Vit. By, Img; Vit. By,
5 mg; Vil Be. 1.5 mg; Vit. By, 10 mcg; Niacin, 30mg; Pantothenic acid, 10mg; Folic acid,Img; Biotin.
50meg:Choline,260mg, Copper, 4 mg; Iron, 30mg; Manganese, 60mg; Zinc,50mg; lodine.l.3mg. Selenium.
0.img: Cobalt_ 0. 1mg: ’
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Table (3): Productive performance of Dandrawy laying hens fed diet supplemented with avizyme or diazepam under different stocking

densities (LSM+£S E.)

Treatments Control Avizyme Diazepam Overall neans
Ttems 8 12 8 12 8 12 8 12 Witheut | Avizyme | Dinzepam
birds/m’® | birdsm® | bicds/m? § birds/m® { birds/m® } birds/m? | birds/m® | birds/m® | supplement | supplement | supplement
Buody Weight gain | 219.10° § 191.35% | 245.37° ¥ 21050 | 239.28* | 208.57° | 233.85% | 20347° | 20522° 226.83° 223.90*
(g} =10.06 £17.15 £7.23 £10.11 910 +12.04 +7.46 £6.71 b11.37 +12.33 +12.85
= }
S Absolute | 548 Y/72 4148 $/72 3448 7172 12/144 247216 14/120 124120 104120
\ 1042 12.50* 8.33° e 625" 9.72° 8.33" it i 67? 10.00° 53¢
Mortality Rate % .
E. consumption $9.60° 789071 9000 §4.80° 95.20" £6.50° 91.63° 83.40° 84257 87.45™ 90 85°
{izhen/ iy} 511 +8 13 #7401 6.36 +5.46 =6.04 +].78 +2.30 +5.35 £2.65 +4 35
F. conversion 4.42° 4407 427" 4.24° 431° 428" 433* 430" 441" 4,25" 429"
(feed/mass} (wk} 7 +0.10 +0.07 £0.12 £0.110 +0,08 +0.05 +0.04 +0.04 +0,01 +6.01 =0.01
Ega laying rate 3.51° 3.00¢ 3.65° 3.36° 3.96° 3.49° 3700 335" 3.30° 3.55° 3.92°
(wk) +0.08 +0.02 =0.03 %0.04 =0.05 0,06 +0.13 +0.12 +0.20 £0.09 +0.23
Egg weight 40.432 40.49° 40.46° 40.51* 40.48" 40.57" 40,434 40.52* 40,46° 40.48° 40.52*
e £0.22 +0.31 =0.23 +0.28 +0.14 .32 +0.01 +0.02 £0.03 =0.02 10.04
; Egg mass 141,90° | 125524 1 147700 § 14001° § 154.62° | 14147° | 148.07* | 135.70° | t33.74° 143.85"° 148.04*
i {g/heniwk) *12.07 +10.04 +9.88 £10.11 £9.35 +10.51 *3.67 £5.09 +§.19 =384 +6.57
a b, ., ¢ Means having dillerént superseripts 2long a row in treatments of in overall means ate significantly different (P<0 05).
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Table (4): Egg quality factors of Dandrawy laying hens fed diet supplemented with avizyme or diazepam under different
stocking densities (1. SMzS.E.)

reatments Control Avizyme Diazepam Overall means
Without 1 Avizyvme
8 12 8 12 8 12 L} 12 y Diazepam
Items birdsm® | birdsym? | birds/m’ | bicdsm® | birdsm® | birds/m’ | birds/m’ | birds/m? """"’,':““ s“p‘t’]'f"‘e supplement
Albumen weight | $295* | s270° s3.10* 5275" 53.10* 52.70° 53.05 " 5272 5282° 5202°* 5290 "
% +0.02 +0.03 +0.02 +0.02 +0.04 +0.02 +0.05 +0.10 +0.12 *0.17 +0.20
Shell weight 14.15* | 1420" 1390 13.95* 13.95* 1390° 14.00" 14.02* 14.11* 15.92* 13.92°
% 0.19 +0.22 +0,29 +0.13 +0.26 £0.15 +0.07 +0.09 +0.02 0,02 +0,02
Yolk weight 3290* | 33.0° 33.00° 33.30° 3795 33.40* 32.95* 33270 33.00" 3315 a7t
% +0.56 +0.6) +0.83 +0.65 +0.75 047 £0.02 +0.08 +0.10 £0.15 +0.22
Haugh unit 3108 | 80.57" 80.92* 2024 £1.55°* 80.62* 818" 80.48* 80.32° 80.58* 80.43*
g +1.45 £1.69 +1.48 +1.59 +1.36 * 41.89 +0.25 +0.11 +0.25 +0,34 £0.19
Yolk index 4250° | 42.60" 43.40* 43.40* 43.10% 43.10® 4300 4303 ¢ 4255 " 43.40° 4303 "™
% £0.45 +0.62 +0.48 £0,53 +0.71 0,49 £0.26 023 +0.05 £0.03 0.23
Shelt thickness | 0.304* | 0.301°* 0.302° 0.308* 0.309* 0.304* 0.305° 0.304" 0.302* 0.305° 0.304*
(mm}) +0.04 +0.04 +0.04 +0,07 0,02 +0.04 £0.002 +0,002 +0.001 +0.003 +0.002
Shape index 7470 | 74.60" 74.90* 74.70" 74.70° 74.80° 1471 14.70" 74 65" 74,80 74.75
hape i +0.16 +0.20 £0.21 £0.29 £0.15 +0.24 £0.06 +0,05 +0.05 £0.10 +0.08
Yok color 5.20° $.40° 5.10* 530° 510" 520° 513" 530° 530 ° 520 S15°
0.10 0,19 £0.13 +0.10 £0.11 | #0.12 +0.03 +0.05 +0.10 =0.10 +0.05
a and b Means having different superscripts along a fow in ireatmients or wn overall means are sigmific.aily different (P<0.05).
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Tavle (5): Hawhing characteristics of Dandrawy laying hens fed diet supplemented with avizyme or diszepam under difterent stocking

densities (L.SM+S5F )

Control Avizyme Diazepam Overalf means
s y 12 L] 17 8 12 8 12 Without Avigyme Diazepuin
birds /m* | birds/m’ { birds/m? ¢ birds it | birds fm® } birds /m’ | birds/m? | birds/m? | supplemen | supplemen | supplement
[ 1
freriility 4507 g3.16" 5070 8532 w302 Beddd * | 8313 ! ¥4 05 84.30" 83197 84757
B 1157 L 241 150 =203 =200 =018 £0.26 =120 AN =029
chability 83.50* 8390 §3.50° 83.70" 84.20° 83.60" 83.73 * 8375 * 3370 ° §3.00° 83.90 *
% =0.48 :0.33 :0.39 +0.63 .91 10.45 +0.08 =0.08 =0.20 +0.10 £0.30
Abnolute 29.03° 2595° 28.85° 29.07" 29.45° 2919° 898 * 29.07° 28997 he R 2yt
Chick 2P 1l L0l 142 £1 92 11858 x].75 +0 .06 £0.06 RS RS Stk 0017
Wik il
Chack 63.31° a3 63.27" 03.35° 63.20" 63.19° 63.26" 63.22° 6321" 03.31° 03.19"
weight 20.40 LG 1043 0355 +0.81 10.24 (.03 0,07 £0. 10 +0 U4 004
Y

Means having dillerent superscnpts along a row i treatments o i overll means are sigriticantly ditferent (P<0.05).

Table {6y Relative weights of some lymphoid and phystological organs (mg/ 100g B.W. of

suoplemented with avizyme or dwzepam under different stocking densities (LSM+5.E)

Dandrawy laving hens fed diet

Jreaiments Coptral ] Avizyme Diazepam I Uverad means
T 8 o 8 12 8 12 8 12 Without Avizyme Dinzepam
[iems bird/m? hirdim® irdsm? bird/m’ bird/m’ Dirds /m? birds fm? birds /m? supplement | osupplement | osupplement
. 94 45 131w 124.3° Ya.62° 118.96° 97.17° 125,152 ii6o0® i s7 " [UVKICR
I R LB 45 PSRN FRT 9035 =1.30 1384 162G R BNk
: j
Gtod” 5740 RYAY 52.50°¢ a0t 56.98° 45007 4483
Py 360 ] 1R +3 98 1200 <247 290 7 6
!H MY 29073 ° 2802730 296106 FEERE T L
LA £37.40 12687 s30T A8.65
i e
sortod o and 4uR’ Lt S RN b L
103 LA £0.32 1039 0,20 +0.14 w29 -4 3% 1138
i - - -
Lo £1.80% Wizt YL TR 354.2° W72t 360.50° 396.41* 390.46* HENY 375.62°
i =118 L2102 £18.53 L1090 +23 15 +15.14 £9.78 12.89 =166 221 +20.40

aoB U E Reans Bavipg dUTEBL SUPCISCOPTS AONE U 1w 10 FEANIRS ot in overall mceass afe sigaiticanlly ditterent (P<0.05)
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Table (7): Plasma biochemical parameters of Dandrawy laying hens fed diet supplemented with avizyme or diazepam under different

stocking densities (LSM4+SE)

Treatments Control Avizyme Dinzepam Overall means
ltems 8 12 8 12 8 12 8 12 Wichout | Avizyme | Diazepam .
bird/m* | bird/m? | bird/m? bird/m* bird/m’ bird/m! bird/m* ]| bird/m® | supplemen | supptemen | supplement
{ ] .
T 144.22° 1 149.40" [ 147.09° 145,537 168.08* 162.36* 133.15* | 15243 | 14631 146.31" 65.22"
(ng/dD) £11.35 +9.9) £12.4¢ £10.70 £13.01 £10.44 +7.52 £5.08 £2.59 +.78 +2.86
Total protein 4.32° 4.28° 436° 4.34° 4.60* 456" 4.42° 4.39* 450" 4.35° 4.58°*
(g/dl) £0.19 +0.24 £0.33 +0.45 +0.30 £0.21 +0.08 +0.08 +0.02 0.0 £0.02
i Albumin 2310 2.26° 2.32° 2.28° 241t 2.39* 234° 231" 228" 2.30° 2.40°
(g/dl) 0,04 +0.06 £0.05 +0.06 +0.03 +0.09 0,03 £0.04 +0.02 +0.02 +0.01
Globulin 201° 202 1 2.04° 206" 2.19* 217" 208° 208" 201° 2.05° 2.18"
(g/dl) +0.04 +0.06 10.08 +0.06 £0.03 +0.04 +0,05 +0.04 +0.01 +0.01 +0.01
(ALT) 11.16* 10.22° 10.i0° 10,00* .32 TNFR 10.86" 10.75* 10.69% 10.50 * 1zt
{ULy 10.65 092 £1.11 £).18 £105 .12 +0.38 +0.27 +047 +1.40 £1.10
{AST) 40.10* 59.40° | 40.81° 40.20° 40.50* 40.50* 40.47° 4003* 39.75° 40.50" 40.50"
(UL) +3.20 £2.05 £1.51 9,12 £4.20 +£5.72 £0.20 +0.32 =035 +2.30 £1.70
Glucose 182.80° 1 17853 | 186.40° 181.23° 186.26* 184.40° 18515 | 181.39* | 180.66* 183.81° 185.33*
{mg/dly £9.15 +541 +10.33 £9 50 +6.45 +10.19 1107 +1.69 £2.13 +2.58 +4.93

a and b Mcans having dtfferent supcrseripts alung A row in treatments of in o1 crall ineans are significantly different (P<0.05)
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stocking densities {I.SMzSE).

Tabie {8): Blood heamatological parameters of Dandrawy laying hens fed diet supplemented with avizyme or diazepam under ditiZient

\L;‘rulmcnls Control Avizyme Diszepam Qverall means
llen?\\ 8 iz 8 12 8 12 8 i2 Without Avizyme Diazepam
birds/m® | birds/m’ | birds/m’ birds/m’ birdsim’ birds/m’ birds/m’ | birds/m’ § supplement | supplement supplement
Eryilrocytes | 1.47° 1.58° 148" 1.57° 1.48° 1.58° 148 ° 1.58 ° 1.52° 12 153
(x10°%) £0.05 +0.08 +0.04 £0.06 +0.07 +0.06 0.0 £0.03 - +0.05 £0.04 0,05
Leukocytes 10.0°¢ 16.0° 15.0° 19.0° 15.0° 19.0° 1333 18.0° 130° 17.0°* 170°
110y x}.72 +1.99 0. 95 +1.50 +1.10 +1.22 =1.66 +1.00 +3.00 +2.00 £2.00
31.0° 33.0° 33.0° 34.0° 33.0° 34.0° 3234° | 33.66° 320 ° 335° 335°
H £0.0 £0.0 0.0 £0.0 +0.0 £0.0 =0.66 £0.67 +1.00 +1.00 £1.00
Lymphocytes §  70.0° 63.0° 73.0° 70.0° 73.0° 70.0°° 7200* | 67.67° 66.5 ° 715 ° 71.5°
iLy 0.0 £0.0 +0.0 0.0 +0.0 +0.0 +1.00 £2.33 £3.50 +1.50 +1.50
H/L 0.44° 0.52* 0.45°¢ 0.48° 0.45° 0.48° 0.45° 0.50* 048" 0.47 * 0.47 *
taic +3 .0 +0.0 =0.0 0.0 +0.0 +0.0 =0.01 +0.01 +0.04 +0.02 £0.02
Muonocyre  f emee- 200 | s ] ememen 0 emmeees B e B 2.00 PR e T

2 wid B Meaas havng different sapersenipls along & row in weatmenss or in overall means are sigmificantly different (P<0 03y
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