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ABSTRACT: The experiment was performed to evaluate the impact of feeding different
dietary programs having different levels of metabolizable energy (ME) during starter period
and those of finisher ones which were less than that of the commercial standard (3150
kcal/kg) by 50, 100 and 150 kcal/kg with or without Bacillus amyloliquefaciens and energy
enzymes on broilers productive performance and carcass characteristics. A total of 7300
Cobb 500 unsexed one day-old chicks were used. All chicks were fed pre-starter diet
contained 23% crude protein (CP) and 2950 kcal ME /kg during the phase of (1-7) days.
Afterward, experimental groups consist of 18 feeding programs where each program consists
of two phases. During starter phase (8 -17) days, birds fed experimental diets contained
constant level of CP (22%) with either of three ME levels (2950, 3000 or 3050 kcal/kg),
whereas through the finisher phase (18 — 35 days), birds received diets of constant level of
CP (21%) with either of the three graded ME levels being 3100, 3050 or 3000 kcal/kg with
or without studied additives for each. Results showed that the best live body weight, body
weight gain and feed conversion ratio (FCR) were observed in dietary program included
starter diet of 3050 kcal ME/kg and finisher one of 3100 kcal ME/kg with additives inclusion
compared with the worst FCR of dietary program included starter diet of 2950 kcal ME/kg
and finisher one of 3000 kcal ME/kg without additives. Carcass and abdominal fat weights
were significantly improved (P<0.05) by either feed programs with additives compared with
those un-supplemented. Furthermore, and no significant effects on dressed and carcass cut
weight were observed among dietary treatments. It can be concluded that, feeding dietary
program included starter diet of 3050 kcal ME/kg with 22% CP and finisher one of 21% CP
and 3100 kcal ME/kg (50 kcal/kg less than recommended) with bioactive additives had a
beneficial effect on broiler productive performance and carcass yields.
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INTRODUCTION

In commercial poultry  production,
approximately 60 to 70% of cost is factored
towards feed (Khan et al., 2016). Within this
cost position, the share of cost related to feed
energy amounts to about 50 %.Thus, only
feed energy covers about one third of the
entire cost of broiler production. Therefore,
any strategy to reduce energy-related costs
without adverse effect on broilers
performance and their health may
considerably increase the revenue of broiler
production. So far, several studies have
evaluated the effect of dietary energy on
broiler growth performance (Infante-
Rodriguez et al., 2016; Abouelezz et al.,
2019). It is known that, aside from
representing a potential energy source, the
presence of dietary NSP may lead to higher
intestinal ~ viscosity, lower  nutrient
digestibility, impaired feed conversion ratio
and consequently reduced bird growth
performance (L&zaro et al., 2003; Meng et
al., 2005).

To maintain the gut health and promote the
performance of growing birds, several
bioactive additives were supplied to diets.
An extensive variety of direct fed microbial
is utilized as probiotics, including Bacillus,
Lactobacillus, Streptococcus and
Enterococcus spp. as well as yeasts (Zhang
and Kim, 2014). It is hypothesized that the
addition of B. subtilis to broiler diets with
reduced energy levels will help improve
broiler performance (Harrington et al.,
2015). Along the same line, many studies
were conducted to use exogenous enzymes
which aim to improve the digestibility of
nutrient. Zhou et al. (2009) recorded that
enzyme supplementation in broiler diets
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improved the efficiency of energy
utilization, especially in lower ME diets.
Therefore, the present study was aimed to
evaluate the impact of feeding different
dietary programs having different levels of
ME during starter period and those of
finisher ones which were less than that of the
commercial standard (3150 kcal/kg) by 50,
100 and 150 kcal/kg with or without mixture
of Bacillus amyloliquefaciens and energy
enzymes on broilers productive
performance and carcass yield.
MATERIALS AND METHODS:
Experimental  design,  diets
environmental conditions:

A total of 7300 Cobb500 unsexed one day-
old chicks were obtained from commercial
hatchery of Dakahlia Poultry Company for
poultry production. All chicks were fed pre-
starter diet with 23% CP and 2950 kcal ME
/kg from (1-7) days of age. Then, chicks
were weighed and randomly distributed into
3 equal experimental groups with similar
average body weight and fed starter diets
contained constant level of crude protein
(22% CP) and either of three ME levels
which were 2950, 3000 and 3050 kcal
ME/kg from 8 to 17 day of age. At age of 18
days, birds turned to finisher phase (18-35
d) and fed formulated diets of constant level
of crude protein (21%) with lower energy
levels than that of the commercial standard
(3150 kcal/kg) by 50, 100 and 150 kcal
ME/kg with or without studied bioactive
additives. Then, 7200 chicks were
distributed into 72 floor pens (18 treatments
and 4 replicates for each treatment with 100
chicks per replicate). In that, birds fed diets
of 2950, 3000 or 3050 kcal ME /kg at starter
phase were randomly distributed into 18
experimental groups (six groups for either
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previous ME levels). Each six groups
received either the three levels of ME (3100,
3050 or 3000 kcal/kg) with or without feed
additives. The studied feed additives used in
the experiment composed of Bacillus
amyloliquefaciens3*108 cfu/gram feed by
rate of 0.5 kg / ton as a probiotic and mixture
of enzymes included a combination of
Xylanase, Amylase and Protease by rate of
0.1 kg / ton. The pre-starter, starter and
finisher experimental diets were based on
corn- soybean and were formulated to be
approximately  isocaloric and  iso-
nitrogenous. Ingredients and calculated
analysis of the studied diets used in the
experiment are shown in Table (1).

The assembly of each pen included a bell
drinker and tube feeder as well as provided
with appropriate heat, light and ventilation.
Birds were vaccinated at age of 7, 18 and 28
days against Newcastle disease. Also, at age
of 7 days, birds were vaccinated against
infectious of bronchitis and at age of 12 days
against infectious of bursal disease
(Gumboro). Feed and water were offered
ad-libitum over the experimental growth
periods.

Data collection:

Birds were weighed and their feed intakes
(FI) were determined at ages of 8, 18 and 35
days. Also, body weight gain (BWG) and
feed conversion ratio (FCR) were
calculated. Livability was daily monitored
by recording and collecting the number of
dead birds. Production efficiency factor
(PEF) was calculated at the end of
experimental period. The following
equation was applied to obtain the
production efficiency factor (Lemme et al.,
2006):
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PEF= (final bird weight, kg x livability %) /
(age days x feed conversion ratio) x 100

At the end of the experiment (35 days old),
10 birds from each treatment (total of 180
birds) were randomly chosen. Assigned
birds were fasted over-night. Broilers were
hanged by their feet in steel shackles by
hands then; they were slaughtered by cutting
the jugular veins of the neck according to the
Islamic religion instructions with a sharp
knife. After complete bleeding, scalded, de-
feathered, and manually eviscerated.
Carcass was opened down and all entrails
were removed and the empty carcass was
separately weighed. Cut up parts weights of
carcass in term of front half, breast cap,
upper back, saddle, drums, chop as well as
abdominal fat and vyield wings were
weighed. Intestine and ceca lengths (cm)
were measured.

Statistical Analysis

Analysis of variance of obtained data was
computed using General Linear Model
(GLM) procedure SAS 9.0 (2004).
Significant differences among means were
evaluated using Duncan multiple range test
(Duncan, 1955) when significant P-values
were obtained from ANOVA. Treatment
effects were considered at P<0.05.

The statistical model used was as follows:
Yi= U + S i+ Fj+ Ac + (SF)ijt (SA)ik+
(FA)jict (SFA)ijct €ij

Where:

Yijk= Observed value of the dependent
variable,

i = Overall mean

Si= the effect of starter diet

Fj= the effect of finisher diet

Ax= the effect of additives

SFij= Interaction between starter diet and
finisher diet
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SAik=Interaction between starter diet and
additives
FAj= Interaction between finisher diet and
additives
SFAij= Interaction between starter diet and
finisher diet and additives
eijw= The residual (experimental random
error)

RESULTS
Broilers performance:
Data of broilers productive performance
traits as affected by different dietary
programs are shown in Table (2). There are
highly significant variations (P<0.001)
among dietary treatments containing
programs in live body weight and body
weight gain of the whole experimental
period (8-35) days of age. Supplementing
finisher diets of different dietary programs
with studied additives recorded higher live
body weight and body weight gain
compared with those of un-supplemented
(Table 2). Meanwhile, the best live body
weight and weight gain (1930 and 17430Q)
were recorded by broilers fed dietary
program contained starter diet of 3050 kcal
ME/kg and finisher one of 50 kcal ME /kg
less with studied additives. While, the
lowest scores (1760 and 1573g) were
obtained by birds received dietary program
included starter diet of 2950 kcal ME/kg and
finisher one of 3000 kcal ME/kg of but
without additives. However, finisher
experimental diets of 50 kcal ME /kg less
with additives achieved higher significantly
improvement (P<0.001) than those of 100 or
150 kcal ME /kg less without additives,
respectively as shown in Table (2).

As shown in Table (2), it is obvious that the
amount of feed intake and feed conversion
ratio were highly significantly affected
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(P<0.001) by different studied dietary
programs.  Regarding the  additives
inclusion, it is shown that feeding finisher
diets supplemented with studied additives
tend to decrease feed intake and improve
feed conversion ratio compared to those
received un-supplemented ones. However,
the lowest amount of feed consumed
(26709) and the best feed conversion ratio
(1.53) obtained by the feeding program
included starter diet of 3050 kcal ME/kg and
finisher one of 3100 kcal/kg with additives
supplementation. The opposite was true
with dietary program included starter diet of
2950 kcal ME/kg and un-supplemented
finisher one of 3000 kcal ME/kg. So,
finisher experimental diets of 50 kcal ME
/kg less with  additives achieved
significantly higher an improvement in this
regard (P<0.001) than those received 100 or
150 kcal ME /kg reduction but without
additives. Similar to the above-mentioned
results, the lowest mortality percentage
among dietary treatments was recorded by
birds received dietary programs
supplemented with studied additives
compared with those un-supplemented.
With regard to the production efficiency
factor, it is clearly shown that there is a
tendency to increase values of PEF as
incorporating mixture of tested additives
into finisher experimental diets. However,
the best value of the PEF (351.1%) among
dietary treatments was recorded by chicks
fed dietary program included starter diet of
3050 kcal ME/kg and finisher one of 50 kcal
ME /kg less with additives, whereas the
lowest score (250.9%) was found in feeding
program contained starter diet of 2950 kcal
ME/kg and un-supplemented finisher one of
150 kcal ME /kg reduction.
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Carcass yield

Carcass yield as affected by different
studied dietary programs with or without
bioactive additives are shown in Table (3).
Regarding to the studied additives, there are
significant variations (P<0.05) in carcass
weights among dietary treatments, where
supplementing finisher diets of different
dietary programs with studied additives
achieved higher carcass weight than those
un-supplemented. Meanwhile, the best
carcass weight (1357.5g) among dietary
treatments was obtained by broilers fed
dietary program contained starter diet of
3050 kcal ME/kg and finisher one of 3100
kcal ME /kg (50 kcal/kg reduction)
supplemented with bioactive additives,
whereas the lowest weight (1227.5g) was
obtained by program contained 2950 kcal
ME/kg (starter diet) and un-supplemented
finisher diet of 3000 kcal ME /kg (150
kcal/kg reduction). So, it is worth to note
that dietary treatments of 50 kcal ME /kg
reduction with additives during finisher
phase achieved higher carcass weight than
those had 100 and 150 kcal ME /kg
reduction with or without additives over all
the studied feeding programs.

Inspection in Table (3), there is no
significant effect (P>0.05) on carcass cut up
parts including dressed, front half, breast
cap and saddle weights among dietary
treatments, exception was detected with
drums weights which had significant
differences in this respect. However, dietary
program included starter diet of 3050 kcal
ME/kg and finisher one of 50 kcal ME/kg
less than recommended with studied
additives gave the best weight of either front
half, breast cap or saddle. The opposite was
true with drums weight as feeding dietary
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program included starter diet of 2950 kcal
ME/kg and finisher one of 50 kcal ME /kg
less with additives had the heaviest weight
(194g) which was statistically equal with
that of the above-mentioned program.

Data presented in Table (3) show that there
is non-significant effect on wings weights
and length of intestine as feeding different
dietary programs, whereas the opposite was
true with abdominal fat weights and ceca
lengths which had significant differences in
this respect. In that, feeding programs
without  additives  recorded  heavier
abdominal fat weight than those
supplemented with additives but without
significance, except that of program
contained starter diet of 3000 kcal ME/kg
and finisher one of 50 kcal ME /kg
reduction. With regard to ceca length, it is
clear that supplementing either finisher diets
with studied additives recorded longer ceca
length than those un-supplemented. The
longest length of ceca (21 cm) was observed
in broilers fed dietary program contained
starter diet of 3050 kcal ME/kg and finisher
one of 100 kcal ME/kg reduction with
studied additives. While, the shortest length
(16 cm) was seen in birds received dietary
programs included starter diets of 3050 and
2950 kcal ME/kg and finisher ones of 50 and
150 kcal ME/kg reduction without additives,
respectively.

DISCUSSION

Results of the present experiment supported
the hypothesis that feeding low energy diets
with mixture of bioactive additives can
improve the productive performance and
carcass characteristics of broilers as
evidenced by the best scores of body weight,
body weight gain, feed conversion ratio and
carcass with its drums and breast weights. It
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may be due to the function of these additives
on finisher diets with lower ME in the
studied dietary programs which can be
considered as modulators of the gut
environment as they increase the population
of beneficial micro-organisms, inhibit the
proliferation of pathogens in the intestine
and improve histological structure of either
duodenum or jejunum that reduced energy
consumption (Harimurti et al., 2013; Fallah
et al., 2013). In according with these results,
Kehlet and Sims (2015) demonstrated that
diets with 2% lower energy and
supplemented with Bacillus Subtilis have
final live weights equal to those of non-
supplemented diets with 2% higher energy.
Also, Saleh et al. (2019) indicated that
feeding low-energy diet significantly
decreased body weight compared to that of
the  control  group, whereas diet
supplemented with enzymes increased body
weight which may be due to the function of
enzymes mixture that had a positive effect
on the energy utilization (Cowieson and
Ravindran, 2008). Different results were
reported by Flores et al. (2016) who found
that the inclusion of xylanase did not have
significant impact on body weight or body
weight gain throughout the experiment
compared to the control group. Also,
Jerzsele et al. (2012) recorded that dietary B.
amyloliquefaciens did not affect the growth
of broilers.

A tendency to decrease feed consumption as
supplementing experimental finisher diets
with the tested additives was observed. In
accordence with the above mentioned result,
Amerah et al. (2013) found that dietary
supplementation with B. subtilis in broilers
diets could reduce the amount of feed intake.
Such decrement might be due to action
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mode of bioactive additives inclusion which
having a potential energy-sparing effect of
ME containing diets as reported by
Harrington et al. (2015). Along the same
line, Lee et al. (2014) and Hmani et al.
(2017) reported that feed intake was
statistically decreased with using B. subtilis
in chicks diet compared with those un-
supplemented. Also, Selim et al. (2018)
showed that enzymes supplementation
(xylanase or Pectase or both of them) to
broiler diets resulted in significant decrease
in the amount of feed intake.

Data of the mortality percentage accord with
the finding of Harrington et al. (2016) who
reported that the percentage of mortality was
impaired by decreasing ME level containing
diets. It might be due to that the energy
density reduction containing diet could
alleviate the inflammation in jejunum villi
(Kimetal., 2017) and consequently increase
mortality rate.

Result of increasing carcass weight as
incorporating tested feed additives into
experimental diets is in agreement with
findings of Hetland et al. (2004) who
indicated that supplememtal diets with
bioactive feed additives resulted in
improving carcass weight. Also, results of
Govil et al. (2017) revealed that significant
higher carcass yield was obtained from
broilers fed low energy diet supplemented
with  multi-carbohydrases. Also, non-
significant differences were detected with
front half, dressed, breast, saddle and wings
weight among studied feeding programs. In
agreement with these results, Pelicano et al.
(2003) showed that wings and breast yields
of birds fed diet of probiotic remained
similar to group received un-supplemented
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(2007) found similar breast meat yield in
birds fed diets with or without probiotic.
Also, Molnar et al. (2011) indicated that
there was no effect of B. subtilis
supplementation on breast and thigh yields.
In accordence with the obtained results by
Selim et al. (2018) who clearly showed that
reducing ME values from normal to
negative control (NC), 150 level caused
significant reductions in carcass edible parts
percentage of broiler meat. On the other
hand, abdominal fat percentage had
followed a tendency to decrease as
supplementing either finisher diets with
studied additives but without significance.
This result is in agreement with finding of
Aksu et al. (2005) and Karaoglu and Durdag
(2005) where no difference in abdominal fat
was reported as supplementing diets with
dietary probiotic.
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IN CONCLUSION,
dietary program included starter diet of
3050 kcal ME/kg and finisher one of 50 kcal
ME/Kg less than recommended with adding
bioactive additives (Bacillus
amyloliquefaciens and energy enzymes) had
positive effects on the productive
performance and carcass yield of broilers.
The combined Bacillus spp. and energy
enzymes should be supplemented for
commercial broilers finisher feeds. Also,
suggested that further research should be
performed to evaluate the studied bioactive
additives when added to the dietary
containing different ME levels.
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Table (1): ingredients and calculated analysis of experimental diets used in the experiment

Ingredients, % Pre- Starter diet Finisher diet

starter

diet

Yellow corn 53.49 56.9 55.63 | 54.38 | 60.24 59.00 57.70
Soy bean meal,47% 39.81 36.84 | 37.05 | 37.30 | 34.62 34.82 35.10
Vegetable oil 2.19 1.57 2.60 3.64 1.57 2.61 3.63
Limestone 1.67 1.68 1.68 1.67 1.39 1.39 1.39
Mono calcium 1.55 1.56 1.57 1.57 1.07 1.08 1.08
phosphate
Vit. & minerals 0.30 0.30 0.30 0.30 0.30 0.30 0.30
premix*
DL-Methionine 0.24 0.27 0.27 0.27 0.16 0.15 0.15
L — lysine HCL 0.05 0.15 0.15 0.14 - - -
L — Threonine 0.00 0.02 0.04 0.02 - - -
Sodium chloride (salt) 0.32 0.33 0.33 0.33 0.33 0.33 0.33
Sodium bicarbonate 0.12 0.12 0.12 0.12 0.11 0.11 0.11
Choline chloride 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Coccidiostat? 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Anti-mycotoxin® 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Anti-clostridium? 0.05 0.05 0.05 0.05 - - -
Phytase enzyme® 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
Calculated analysis
Crude protein, (%) 23 22.000 | 22.000 | 22.000 | 21.000 | 21.000 | 21.000
Metabolizable energy, 2950 2950 | 3000 3050 | 3000 3050 3100
(kcal/kg)
Crude fiber, (%) 2.50 2.48 2.46 2.44 2.49 2.47 2.44
Crude fat, (%) 4.70 4.17 5.15 6.15 4.27 5.27 6.25
Lysine, (%) 1.32 1.32 1.32 1.32 1.08 1.08 1.08
Methionine, (%) 0.50 0.50 0.50 0.50 0.44 0.44 0.44
Methionine + Cystine 0.98 0.98 0.98 0.98 0.76 0.76 0.76
Calcium, (%) 1.00 1.00 1.00 1.00 0.76 0.76 0.76
Available Phosphorus, 0.50 0.50 0.50 0.50 0.38 0.38 0.38
(%)
Chloride, (%) 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Sodium, (%) 0.18 0.18 0.18 0.18 0.18 0.18 0.18

!Each 3 kg of vitamins and minerals premix contain: Vit. A; 12000000 1U, Vit. E: 10000 mg, Vit. B1: 1000 mg, Vit. B2:
5000 mg, Vit.B6: 1500 mg, Vit, B12: 10 mg, Niacin: 30000 mg, Pantothenic acid: 15000 mg, Vit. K: 2000 mg, Vit. D3;
2200000 IU, Biotin: 50mg, Folic acid: 1000mg, Copper: 4000 mg, lodine: 2000 mg, Iron: 30000 mg, Manganese: 60000
mg, Zinc: 50000 mg, selenium: 400 mg and cobalt: 100 mg, 2Salinomycin sodium premix, Sacox (Intervet Inc., Millsboro,
DE).’T5X® Select, feed additives that protect broiler health by deactivation of mycotoxins (multi-vita co.).* cap acid®, short
chain fatty acid premix (multi-vita co.).

SAxtra® PHY 10000 TPT, 6-phytase 10000 FTU/ kg of diet (multi-vita co.).
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Table (2): Productive performance and production efficiency factor of broilers fed different dietary programs during experimental
growth period (8-35) days

2950 kcal/kg, 23% CP (Pre-starter diet)
2950 kcal/kg, 22% CP* 3000 kcal/kg, 22% CP* 3050 kcal/kg, 22% CP*

P-
parameters 3000 3050 3100 3000 3050 3100 3000 3050 3100 SEM | value
kcal/kg, kcal/kg, kcal/kg, kcal/kg, kcal/kg, kcal/kg, kcal/kg, kcal/kg, kcal/kg,

21% CP™" 21% CP™" 21% CP™" 21% CP™ 21% CP™ 21% CP™" 21% CP™ 21% CP™ 21% CP™"
Non. Add. Non. Add. Non. Add. Non. Add. Non. Add. Non. Add. Non. Add. Non. Add. Non. Add.
Body ) _ ) ) )
weight, 1760' | 18001 | 1780k | 1850f | 1820' | 18809 | 18001 | 1820' | 1800i | 1860° | 1830" | 1900° | 18409 | 1900° | 18409 | 1900° | 1890°¢ | 19302 | 6.20 | 0.0001
g
Bc_)dy
V\g;'i%ht 1573 16131 | 1593 | 1663f | 1633" | 16934 | 1613 16331 16131 1673¢ | 1643" | 1713P | 16539 | 1713 | 16539 | 1713° | 1703¢ | 17432 7.5 0.0001
g
Feed ig”take' 30202 | 28809 | 2960° | 27601 | 2870° | 2770' | 2930° | 2740k | 28109 | 2690™ | 2790" | 2690™ | 2870¢ | 2740k | 2830f | 2720' | 2770' | 2670" | 13.18 | 0.0001
Feed _ )
conversion 1.922 1.79d 1.86° 1.66 1.768 1.64 1.82¢ 1.68! 1.74f 1.61! 1.70h 1.57" 1.74f 1.60m | 1.719 | 1.59m 1.63k 1.53" 0.01 | 0.0001
ratio
Mortality ) ) ) ) i i
rate, 4.21¢ 3.12" 2.82! 1.93K 2.62 2.621 4.32° 3.32¢ 4,522 4.08¢ 4.08¢4 2.87' 4.30° 3.79¢ 4.602 2.57 3.55f 2.57 0.11 | 0.0001
%
Pro_dL_lction
‘*f;fc'te(:‘fy 250.99 | 278.3" | 265.7° | 312.39 | 287.7' | 318.9° | 270.4° | 299.2" | 282.2™ | 316.6f | 295.0' | 335.8° | 289.1% | 326.4¢ | 293.31 | 332.6¢ | 319.5¢ | 351.1* | 3.39 | 0.0001
(PEF)

Different letters in the same row indicate significant differences (P<0.05).
SEM: standard error mean
Non: diet without additives, Add: diet with additives, starter diets, “finisher diets
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Table (3): Carcass yield and its cut up parts of broilers fed different dietary programs at age of 35 days

2950 kcal/kg, 23% CP (Pre-starter diet)

2950 kcal/kg, 22% CP*

3000 kceal/kg, 22% CP*

3050 kcal/kg, 22% CP*

3000 3050 3100 3000 3050 3100 3000 3050 3100 SEM
parameters keal/kg, kcal/kg, kcal/kg, keal/kg, kcal/kg, kcal/kg, kcal/kg, keal/kg, keal/kg,
21% CP™ 21% CP™ 21% CP™ 21% CP™ 21% CP™ 21% CP™ 21% CP™ 21% CP™ 21% CP™ F;-
value
Non. Add. Non. Add. Non. Add. Non. Add. Non. Add. Non. Add. Non. Add. Non. Add. Non. Add.
‘(I:Vsi’g Ci‘;"tssg 1227.50% | 1268.75" | 1239.75% | 1302.50% | 1278.00%" | 1283.00%" | 1258.50' | 1281.75%" | 1257.50' | 1296.25° | 1290.00° | 1337.75° | 1275.50" | 1323.00° | 1287.50°f" | 1317.50¢ | 1318.50° | 1357.50* | 6.02 0.04
Dressed
weight, 1330.03 | 1375.02 | 134532 1410.44 1364.09 1415.08 1363.32 1380.47 1364.58 | 1408.02 1390.98 1445.33 1382.76 1435.07 1387.18 1435.83 1426.95 147780 | 0.91 | o,
g .
Fm”; half, 568.00 590.50 581.00 614.25 586.25 599.50 575.25 597.75 590.75 613.75 612.75 624.00 592.25 624.25 600.50 626.25 628.50 632.50 471 | s
Breasé P | 41550 | 44425 | 43250 461.25 431.75 467.75 419.00 454.25 448.00 | 467.50 443.25 470.75 442.25 466.00 418.00 424,50 438.50 47200 | 400 | oo
Sad;'e' 511.25 529.00 511.50 535.50 528.50 544.25 533.25 534.75 515.50 532.25 524.50 549.00 539.00 537.75 533.25 534.75 533.25 556.50 621 | g3
Dr”gms' 168.75" | 186.75* | 166.250 171.50% 168.75" 194.00° 168.50" 177.00% 14150 | 179.25% 163.50 183.00% 174.50% 181.25¢ 165.501 183.25% 179.75% | 190.25® | 1.99 0.0l
W'ggs' 131.50 142.00 136.50 142.75 134.25 139.75 138.75 140.75 135.00 140.75 138.75 152.00 136.00 145.75 137.75 143.75 142.25 156.75 112 | 0.96
Abdominal
Fat, 15.50° 15.00° 16.50 16.75% 17.75% 17.25 15.00° 15.00° 17.25% 16.00 23.25° 18.50° 16.75 15.75° 17.00™ 15.50° 23.25% 21.75% 161 | 0.04
9
Intestine
Length, 162.40 163.20 165.00 175.40 161.60 178.00 167.00 167.60 165.80 171.20 160.60 168.40 172.80 188.20 153.80 162.60 162.80 184.00 162 | 0.06
cm
Ceca
Length 16.00" 17.20% 16.60° 17.20° 17.80% 18.80% 17.80% 18.30% 17.80% 18.80% 17.00¢ 18.40% 19.00% 20.00® 16.60° 21.00° 16.00" 18.50% 022 | 001
Cm

Different letters in the same row indicate significant differences (P<0.05), SEM = standard error mean, .Non: diet without additives, Add: diet with additives, “starter diets, ~finisher diets
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