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ABSTRACT

Effects of dietary protein level on compensatory growth, carcass
characteristics and some blood parameters of broiler chicks were studied by
experimenting five crude protein (CP) phase feeding programs. Two hundred
onec~day old unsexed Ross broiler chicks were divided into five groups of which
the first was fed the NRC (1994) system that was considered as control. The NRC
levels of protein in the three age phases starting (0-3wks), growing (3-6wks), and
finishing (6-7 wks) were 23, 20 and 18% respectively. While the second group
received dict containing 23, 18, and 20%CP. the third group received diet
containing 20, 23, and 18%CP, the fourth group received diet containing 18, 23,
and 20%CP and the fifth group received diet containing 20% allover the three
periods. The resulis oblained can be summarized as follows:

No significant difference (p<0.05) was observed in body weight gain in
different groups during 0-3wks of age as compared to the control group. While,
there was a significant increase in body weight gain in group which received
program {18, 23, 20%CP) during the period 6-7 wks of age as compared to
cootrol and the other groups. During 36 wks of age, as well as the whole
experimental period (0-7wks) there was significant (P<0.05) increase in body
weight gain in groups which received feeding programs (20, 23, 18%CP} and (18,
23, 20%CP) as compared to the control and the other groups.

On the other hand, significant increase (P<0.05) in total amount of feed
intake was observed during the whole experimental period (0-7wks) in groups
which received feeding programms (20, 23, 18%CP) and (20, 20, 20%CP) as
compared to the control and the other groups.

Data of feed conversion ratioc (FCR) showed significant (P<0.05)
increases in FCR between the groups which received diets contained 18 or 20%
CP as compared to the control and the group received diet contained 23% CP at
period 0-3 wks of age. During the finishing period (6-7 wks of age) as well as the
whole experimental peiiod (0-7 wks) FCR was improved significantly (P<0.05)
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in group which received feeding program (18, 23, 20%CP) as compared to the
contro! and the other groups. The improvement in the overall FCR averaged
9.21% as compared to the control group. It was shown that the different feeding
programs did not affect mortality percent,

Heart weight, carcass weight and total edible portions weight were
significantly increased (P<0.05) in groups which received feeding programs (20,
23, 18%CP) and (18, 23, 20%CP) as compared to the control and the other treated
groups '

Plasma total protein and wuric acid were increased significantly in groups
which received feeding programs (20, 23, 18%CP) and (18, 23, 20%CP) as
compared to the control and the other groups. While, Plasma albumin and total
cholesterol levels did not show any significant changes due to dietary protein
levels in all groups as compared to the control group. The data obtained for
plasma total lipid and creatinine revealed significant increases (P<0.05) in groups
which received feeding programs (20, 23, 18%CP), (18, 23, 20%CP) and (20, 20,
20%CP) as compared to the control group.

Feeding programs (20, 23, 18%CP) and (18, 23, 20%CP) improved
economic efficiency as compared to the control and the other treated groups.
These improvements in economic efficiency were 1.62 and 14.04% respectively
than the control group.

The results showed that protein restriction in the starter phase to 18%
and increase protein level in grower phase to 23% affected the performance and
feed utilization. In addition, the group reccived feeding program (18, 23, 20
%CP) was the best for increased body weight gain, improved overall FCR
(9.21%}) and improved economnic efficiency (14.04%).

Key words: Broilers, protein level, compensatory growth, carcass and blood
parameters.

INTRODUCTION

Protein is one of the most expensive component of broiler chicken diets.
Overfeeding of protein may reduce broiler production profit as well as poliuting
soil through extra nitrogen excretion. Many atterupts have been made to reduce
dietary crude protein (CP) level with no adverse effect on broiler performance;, as
protein per se is no longer a requirement for growing chicken. Lowering crude
protein is effective in decreasing N excretion in pouitry litter (Ferguson et al.,
1998, and Emumert ef af., 2000) and decreased growth performance (Ferguson ef
al, 1998, and Blair es a/., 1999). On contrast, excess dictary protein also
increases heat production and water consumption that increases moisture content
of litter (Alleman and Leclercq, 1997).

Reduction of dietary CP by two percentage in growing broiler diets,
without amino acid supplementation, dramatically reduced growth performance,
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weight gain and carcass leanness (Alleman et a/.2000}. Moreover, Ferguson ef al.
(1998) demonstrated that litter N could b¢ reduced more than 16% when dietary
CP was reduced by 2%, while maintaining similar levels of dietary amino acids.
Recently, the use of low CP diets, amino acid supplemented as means of lowering
expenses, particularly when the cost of dietary protein sources is high was
recommended ( Banerjee, 1992).

Leesonr and Zubair (1997) studied the nutrition of broiler chicken dunng
period of compensatory growth by feed restriction and realimentation programs.
They found that this program succeeded in improving feed efficiency and
allowing full body weight recovery. Studies of Plavnik and Hurwitz (1991);
Zubiar and Leeson (1994) have demonstrated the potential for early-life under-
nutrition followed by full-feeding to reduce increased fat deposition and high
incidence of skeletal and metabolic discases as ascites, sudden death syndrome
and leg problems.

Madrigal er al. (1994} examined different crude protein percentages of
iso-caloric feeding programs designed to modify early growth rates in broilers
compared with that stated by NRC (1994) and found litle difference in the
performance of birds. Leeson ef al. (1996) stated that the bird musi preferentially
meet its energy requirement; in many cases it consumes excess protein with the
result that a leaner carcass is produced. Conversely, if a deficiency of protein
results, the bird will over consume energy in an attempt to meet its protein
requirement leading to ‘fatter' bird (Zubair and Leeson, 1994). Alleman et al.
(2000} found that reducing crude protein significantly reduced breast muscie
proportion,

Animals do not always have sufficient food available at particular times
to allow a full expression of their genetic potential for growih, when this occurs
growth falls. It has been shown in many experiments that when, food supplies
again become abundant, growth rates accelerate and exceed those achicved by
comparable animals fed well and continuously. This phenomenon is known as
compensatory growth (Doyle and Leeson 1996; Saleh, ef al. 1996 and Lawrance
and Fowler, 1997). This apparent tendency of animals to regain the position lost
on their growth curves by storing their growth potential is both fascinating
biologically and important economicatly.

The nutrient requirements stated by NRC (1994) for broilers are
generally minimum levels that satisfy productive activitics and prevent deficiency
syndromes. The levels of nutrienis and the NRC feeding program, dividing the
period into three age intervals (0-3, 3-6 and 6-7 wks), were followed and
recommended as they are the most optimal. [n this study protein content as the
most expensive nutrient in the three age-diets was tried to be reorganized, taking
advantage of growth storage polential and compensatory growth as a biclogical
phenomenon {(Lawrance and Fowler. 1997

The objective of this shudy was to evaluate the growth performance,
carcass quality. and blood biochemical parameters of broiler chicks as a response
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to different phase feeding dietary protein levels and realimentation in isocaloric
feeding programs.

MATERIALS AND METHODS

Birds, housing and management

Two hundred one-day-old unsexed Ross broilers chicks were obtained
from Ismailia Misr Poultry Company and used for this study. Birds were housed
in brooder batteries with raised wire floors at the Poultry Experimental Fann,
Faculty of Agriculture, Suez Canal University. Chicks were weighed, wing
banded and randomly allotted to five groups. Within each group, 40 chicks were
divided randomly to four replicates of 10 chicks each. Diet and water were
provided ad-libitum. Photoperiod was maintained at 24 hours light throughout the
study, which lasted 7 weeks. Individual body weights and feed consumption per
replicate were recorded weekly to calculate feed conversion ratio (g feed
consumed/g weight gain) and total mortality percentages were registered. The
routine scheme for vaccination of the five groups was followed during the whole
period .

Experimental diets and feeding programs:

Five isocaloric experimental diets were formulated to meet NRC (1994)
requirement recommendations for all the nutrients except the protein percent,
during the three intervals periods, starting (0-3wks), growing (3-6wks), and
finishing periods (6-7wks). A typical five feed programs were allowed to each of
the five groups. The 1™ group (control) received NRC (1994) grogram (23, 20,
and 18% CP) during the three periods, While 2™, 3™, 4" and 5% groups received
diet protein according to the following table:-

Feeding programs and protein levels in the three feeding phases.

Groups Experimental diets
Starter CP % Grower CP% Finisher CP%
1(control) 23 20 I8
2 23 18 20
k) 20 23 18
4 18 23 20
s 20 20 20

The dicts composition and its calculated composition according to NRC
(1994) are shown in (Tablel),

Carcasy characteristics

At the end of the experiment (7 weeks old) five males were taken
randomly from each group for slaughter test. Weights of liver, heart, spleen,
empty gizzasd, eviscerated carcass, abdominal fat, were recorded to the nearest
gram. Giblets, carcass, and total edible portions were calculated as percentage of

live body weight.



Starter CP%

Grower CP%

Table (1): Composition of the experimental diets fed during starting, growing and ﬁ“iShE’g

periods.

Finisher CP% |

H 0,
Ingredients (%) 23 20 18 23 20 | 18 20 18|

Yellow corn ground 54498 | 60.880 | 65800 | 55.048 | 63.644 | 67.883 | 63.610 | 67837
Soybean meai (44%) 24363 | 22.796 | 20.759 | 25.003 | 20.129 | 18.980 | 20955 | 20.000
Corn gluten (60%) 12.319 | 7.325 4.606 12060 | 9.122 5.877 8 895 5563
Sunflower oil 4.700 4.700 4.400 4.500 3.500 3,500 3.500 3.500
Dicalcium phosphate 1.800 1.810 1.850 1.230 1.300 1.340 1.010 1.400
Limestone 1.470 1.470 1.450 1.490 1.480 1.490 1.400 1 020
Sodium chloride 0.350 0.350 0.350 0.350 0.350 0.350 0.350 0.350
Vit. and min. Premix 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250
DL- methionine 0.070 0.150 0.215 0.015 0.070 SR —
L-lysine 0.180 0.260 0.320 0.070 0210 0.260 0.030 0.080
Total 100 100 100 100 100 100 100 100
Calculated compoesition”
ME(kcal/Kg) 3200 3200 3200 3200 3200 3200 3200 | 3198.67
Crude Protein 23 20 18 23 20 18 20 18
Calcium 1.009 1.008 1.004 0.902 0.900 0.909 0.813 0.813
Phosphorous, available 0.451 0.447 0.448 0.350 0.352 0.355 0.302 0.300

| Lysine 1.100 1.102 1.091 1.001 1.007 1.002 0.850 0.850

| | Methionine 0.501 0.507 0.526 0.433 0.390 0.396 0.377 0.329

| ISAA 0940 | 0900 | 03890 | 0876 | 079 | 0766 | 0781 | 0.703

| Price of ton diet (LE), 2003 | 1409.60 [ 1404.26 | 1388.19 | 1392.54 | 1337.83 | 1333.04 | 132545 | 1316.55

, * Composition of the vitamins and minerals premix

' Each2.5 kg of vitamin and minerals mixture contain: 12,000,000 IU vitamin A; 2,000,000 JU D3"; 10, 000 mg E; 1,000
. mg K3, 1,000 mg BI; 5,000 mg B2; 1,500 mg B6; [0 mg B12; 10,000 mg pantothenic acid; 20,000 mg Nicotinic acid,
1,000 mg Folic acid; 50 mg Biotin; 500,000 mg choline chloride, 4,000 mg Copper, 300 mg lodine; 30,000 mg Iron;

60,000 mg Manganese; 50,000 mg Zinc, and 100 mg Selenium.

**According to NRC 1994

***TSAA: Total sulfur amino acid
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Biochemical parameters

At 77 weeks of age. blood samples were collected from five males in
each group. Blood samples were collected from brachial veins into heparinzed
tubes, centrifuged at 3000 rpm for 10 min. to separate plasma Plasma samples
were stored at —20°C until used for determination of total protein (Peters, 1968).
albumin, (Doumas er af.1971). total lipids (Zollner and Kirsch, 1962), cholesterol
(Waston, 1960), creatinine (Husdan, 1968). and uric acid (Caraway. 1963) by
using available commercial kits Bio-Merieux, France. The globulin values were
obtained by subtracting the values of albumin from the corresponding values of
total protein (Coles, 1974). In addition, albumin/globulin ratio {(A/G) was
calculated.

Economic efficiency

At the end of this work. the economical efficiency of the experimental
diet was calculated from the input-output analysis based upon the differences in
both growth rate and feeding cost as described by Bayoumi (1980).

Statistical Analysis

The data of body weight, body weight gain, feed consumption. feed
conversion, slaughter test and blood parameters were statistically analyzed using
one-way analysis of variance using SAS computer program (SAS. 1986).
Differences among treatinent means were tested using Duncan’s Multiple Range
Test (Duncan, 1953).

RESULTS AND DISCUSSION

Body weight

The effects of five protein phase feeding programs on weekly body
weight and body weight gain are shown in Table (2) No significant difference
(P<0.05) was observed in body weight at 1" week of age between the groups
received different protein levels as compared to the control group At the 2™
weck of age, there was significant decrease (P<0.05) 1n body weight of group
received diet contained 18%CP as compared to the control and other groups. At
the end of starting period (3™ week), there was significant decrease (P<0.05) in
body weight of group received diet contained 18%CP as compared to the control
and group received diet contained 23%CP

Lecson and Summers (1988) wn addition to NRC (1994) suggested a
relatively high concentration of protein (23%) is needed to suppart the rapid growth in
the starting period 0-3 wks of age. The data of this experiment not fully support this
suggestion. The growth of the groups received diets contained 23% CP was higher in
the first three weeks. Also groups received diets contained 20% CP at the 2™ and 3
weeks of age attained similar body weight, while the group received diet contained
18% CP at the 2™ and 3™ weeks of age had the lowest body weight (Table 2) It can
be noted that in this stage feeding 20 % 1s adequate to supply the chicks by their needs
for protein and essential amino acids. although the 23% protein was regarded to be
more supporting in the first two weeks as reoommended by Leeson and Summers
(1988), Plavaik and Hurwitz (1989) and NRC (1994)



Table (2): Body weight and body weigh gain of broiler chicks during the experiment (mean + SE).

Age or Period

Experimental groups

T

1 (control) 2 3 4 5
(weeks) 23/20/18%CP | 23/18/20%CP 20/23/18%CP 18/23/20%CP 20/20/20%CP
Body weight (g)
0 48 151 5° 4831£1.7° 479119 4830+ 1.7 4795+ 18
1 149.23£3.7 150.33+4.3 1485243 4° 146.26 + 3 8° 14793+ 4.1
2 335.6248.5° 338.17+8.9° 328.8545.3" 317.33+5.1° 326 67+ 7.3°
3 567.86+10.2" 370.30=11.0° 560.10x12.1* 551.47+ 8.5 55522+ 10.9%
4 850.70+20.2° 829.24+18 0° 838.00+20.8° 880.06 % 21.1° 82040 %23 1°
5 1230.26+37.2° | 1129.44227.39° 1233.1+26.2° 128516 £ 28.3* | 1115.30+28.6°
6 1600.90£32.5° | 1450.60+42.4° 1683.50+33.9" | 173516+ 35.2° | 1490.30 = 39.9°
7 1991.80+41.8° 1860.45+50.1° 2098.36+38.4° | 2195458+ 457 1885.3 + 44.2°
Weight gain (g)
(0-3) 519.71+12.5° 521.99+15.3* 512.19£17.1° 503.17+14.2° 507.2714.7°
(3-6) 1033.04+355° | 880.30 + 44 4° 1123.4 £ 28.9° 1183.69+30.3* 935.08+33.2°
(6-7) 390.90+32 .5 409.85 + 30.3" 414.86 + 33.1° 460.29+29 6* 395.00+£28.9°
Total gain(0-7) | 1943.65x40.7° | 181214+ 32.1° | 2050.45+342° | 2147.15£30.1° 1837.35438.5°

a~d Means with different superscripts within each row are significantly different (P< 0.05)
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In the 4" group received feeding programs (18, 23, 20%CP) at the 4"
and 5™ weeks of age (growing period), there were significant increases (P<0.05)
in body weight as compared to the control and the other groups. On other hand, at
the 6™ and 7® weeks of age there were significant increases (P<0.05) in body
weight in the 3™ and 4" groups which received feeding programs (20, 23,
18%CP) and (18, 23, 20%CP) contained 23%CP during the growing period as
compared to lhe control group and the other groups. These increases in body
weight at the 7" week were 5.35 and 10.22% than the control group respectively
(Table 2),

Starting from 5" week and continued until 7% week of age, there were
significant decreases (P<0.05) in body weight in the 2™ and 5™ groups which
received feeding programs (23, 18, 20%CP) and (20, 20, 20%CP) as compared to
the control and other groups.

In the 3 ™ and 4" groups which received 23% during the growing period
(3-6 wk) stored a growth potential high enough to attain the highest weights
1683.5 and 1735.16g respectively as compared to the control and the other groups
(1600.90, 1450.60 and 14%90.30 g respectively). The restriction in diet protein at
the starting period (20 and 18%) resulted in greater rate of growth afler protein
realimentation to 23%, a finding that coincides with that cited by Lawrance and
Fowler {(1997). The results add a suggestion that protein restriction increases the
ability of the chicken to absorb some atnino acids (Gous, 1977) when the limiting
nutrient is supplied in the recovery period, and it is not 2 matter of growth
compensation but a matter of potential increases.

The supply of high protein-diet during the recovery period followed a
period of diet restriction was stressed by Fontana et af. (1992) who found that
protein might be a limiting nutrient during the recovery afier a period of
restriction, even if the restriction of the protein was to a level that fimits and
decreases the growth, the bird can compensate growth in the recovery penod
(Leeson and Summers, 1988).

In the finishing period 6-7 wks, the 3™ and 4™ groups received dict
contained 18 and 20%CP instead of 23% for both during the growing period, The
chicks of both groups maintained their surpassing growth and attained 2098.36
and 2195.45g respectively as compared to the contro! and other groups which
attained only 1991.80, 1860.45 and 1885.30 g rcspectively. The results of this
study parallel with those reported previously by Wilson and Osbourn (1960) who
stated that the more severe the protein restriction, the greater the initial rate of
gain immediately afier realimentation. Concerning the age during the different
stages, Plavnik and Hurwitz (1991} suggested that the response to any nutrient is
most likely to be maximized immediately following the period of restriction, and
it seems to be reasonable to assume that such responses will diminish with age.

Body weight gain
Data of body weight gain are shown in Table (2). No significant
difference (p<0.05) was observed in body weight gain in the treated groups which



Effects Of Dietary Protein Level On Compensatory Growth,...157

received diets supplemented with different protein levels during 0-3wks of age as
compared to the control group. While, there was a significant increase in body
weight gain in group which received feeding program (18, 23, 20%CP) during the
period 6-7 wks of age as compared to control and other groups.

During 3-6 wks of age, as well as the whole experimental period (0-
Twks) there was a significant (P<0.05) increase in body weight gain in groups
which received feeding programs (20, 23, 18%CP} and (18, 23, 20%CP} as
compared 1o the control and the other treated groups. Garcia er af (2000) reported
that lowering dietary CP content from 24 to 17% without addition of appropnate
amuno acid levels resulted in a decrease of chick weight gain by 20% and an
increase in feed conversion ratio by 13%. In the same respect, Solangi ef al.
{2003) revealed that weight gain increased significantly by increasing dietary
protein in broiler diets from 171026 %.

The chicks of the first group (control) fed on the NRC (1994) program
gained in the 7 weeks 1943.65g. When considered as 100% the other groups
scored 93.23, 105.49, 110.47 and 94 53% respecuively. This means that the 3
and 4™ systems of feeding are the best from the growth performance point of
view. Similarly, many authors described how birds that had been feed-restricied,
exhibited greater rates of gain once the restriction was removed (Plavnik and
Hurwiz, 1991, Zubair and Leeson, 1994).

Feed intake

Dunng the starting penod (0-3wks), there was significant increase
(P<0.05) in feed intake in groups which received feeding programs (20, 23,
18%CP), (18, 23, 20%CP) and (20, 20, 20%CP) as compared to the control and
the other group (Table3}. In the growing period (3-6 wks), there was sigmificant
decrease (P<0.05) in feed intake in groups which received feeding programs (23,
18, 20%CP) and (18, 23, 20%CP) as compared 10 the contro! and the other
groups. While, in the finishing period (6-7 wks), a significant increase (P<0.05) in
feed intake was observed in all groups received the four feeding programs as
compared to the control group.

On the other hand, significant increase (P<0.05) in total amount of feed
intake was observed during the whole experimental period (0-7wks) in groups
which received feeding programs (20, 23, 18%CP) and (20, 20, 20%CP) as
compared to the controf and the other groups (Table 3).

In the first three weeks of age, the low CP (18 and 20%) increased feed
intake as compared to the control and the other groups. Lipstein et al. (1975)
stated that broilers would try to cat more to meet their particular requircment for
protein and/or essential amino acids. Al-Rabdawi and Singh (1989) observed
similar result. However, Lee ef al. (1990) and Solangi et al. (2003) reported that
feed intake was increased significantly by increasing ltevel of dietary protein.



Tabie (3): Feed intake (g) and feed conversion ratio of broiler chicks during the experiment (mean + SE).

Experimental groups
Age period 1 {control) 2 3 4 5
(weeks) 23/20/18%CP | 23/18/20%CP | 20/23/18%CP | 18/23/20%CP | 20/20/20%CP
Feed intake {g)
(0-3) 884.038.2° 890.23+10.5° 931679 3" 915.85+11.6° 925.90£12.1%
(3-6) 2358.43£32.9° | 2230.50:48 3° 2335.70+40.1® | 2300.10445.5" | 2350.80+35.9%
(6-7) 1063.25+18.6° | 1127.09+22.8° 1134 8325 4* 1100.96£30.1° 111560434 6°
Total (0-7) 4305.712532° | 4247.82+49.1% | 4402.20£35.0° [ 4316.91+50.7° 4392.30+40.2°
Feed conversion 1
{0-3) 1.701+0.03° 1.7050.04° 1.819£0.04* 1.82020.02° 1.825+0.03
(3-6) 2.2830.04° 2.53420.11° 2.079+0.13¢ 1.94320.12° 2.51420.12%
(6-7) 2.720+ 0.06° 2.750+0.08° 2.73540,10° 2.392+0.11° 2.82420.09°
Total (0-7) 2.215+ 0.05° 2.34420.04* 2.14720.06° 2.0110.09° 2.39120.06"
Mortality rate 5.0 5.0 25 ,2.5 50

1-d Means with different superscripts withia each row are sigaificantlv different (P< 0.03)

gsl
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Feed conversion ratio (FCR)

Data of feed conversion ratio are shown in Table (3). There were
significant (P<0.05) increases in feed conversion ratio between groups received
diets which contained 18 or 20% CP as compared to the control and the group
which received diet contained that 23% CP during the period 0-3 wks of age. Tt
was showed that restriction of dietary protein in starter diets (0-3wks) by feeding
18 or 20% instead of 23% has a negative effect. FCR was significantly improved
(P<0.05) in groups received dicts comained 23% CP (3" and 4™ groups) during 3-
6 wks of age as compared 10 the control and other groups. In this experiment
good feed conversion was observed with increasing protein level and this result
was supported by the results obtained by Nigra and Sethi (1993) and Kassim and
Suwanpradit (1996). In addition, Solangi et al. (2003) revealed that feed
conversion ratio was improved significantly by increasing level of dietary protein.

During the finishing period (6-7 wks of age} as well as the whele
experimental period (0-7 wks) FCR was significantly improved (P<0.05) in group
which received protein feeding program (18, 23, 20%CP) as compared to the
control and the other groups. The improvement in the overall FCR averaged 9.21
% as compared 10 the control value (Table 3).

During the finishing period (6-7 wks of age), decreasing protein levcl
from 23% to 18% in the 3" group had no effect on FCR while decreasing it to
20% only as in the 4" group improved FCR or allowed the grower realimentation
improvement to continue. These results agree with those mentioned by Zubair
and Leeson (1994) who reported that the broiler chickens could perform quite
well on diets of low protein content. When body weight and gross feed efficiency
are the main parameciers of concern, the broiler chicken appears to be able 1o
benefit a period of early "under nutrition” in that subsequent compensalory
growth results in no overall loss weight, and will likely improve feed utilization.
The present data showed that broilers which received feeding program containing
18, 23, 20 %CP improved FCR significantly (P<0.05) for the whole experimental
period as shown in Table (3).

Mortality percent

' The mortality percentages are presented in Table (3}. It was shown that
the different feeding programs did not affect on montality percent. These results
are in agreement with those reported by Lin and Jenn (1995) who found that the
dietary protein level and feed intake had no effect on monality. The mortality,
observed in this study was insignificant and may be caused by other faciors than
dietary protein.

Carcass characteristics

The eifects of dietary protein level on carcass characteristics of broiler
chicks are presented in Table (4). No significant differences were observed
between the treated groups, which received, diets supplemented with different
protein levels compared 1o the control group concerning liver weight, splcen
weight, empty gizzard weight, giblets percentage, carcass percentage and totat
edible portions percentages. Also, Mahapatra, ef al (1984), Lee et al. (1990} and
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Leeson et al. (1996) reported similar results, where diets containing different
protein levels had no significant effect on carcass characteristics. Heart weight,
carcass weight and total edible portions weight were significantly increased
(P<0.05) in groups (3* and 4™) which reccived feeding programs (20, 23,
18%CP) and (18, 23, 20%CP) as compared to thé control and the other treated
groups (Table 4). Similar results were observed by Solang er al. (2003), who
revealed that carcass parameters were affected significantly by level of dictary
protein in broiler dicts. Giblets weights were significantly increased (P<0.05) in
group which received program (18, 23, 20%CP) as compared with the control and
the other groups except the group which received feeding program (20, 23,
18%CP). In addition, there were significant increases (P<0.05) in abdominal fat
weight and percentages in groups (4™ and 5™ ) which reccived feeding programs
(18, 23. 20%CP) and (20, 20, 20%CP) as compared to the control group,
indicating that feeding low protein level in the starter diet significantly increased
(P<0.05) abdominal fat deposition compared to high protein level. Attia et af.
(1998) and (2001) reported similar results.

Biochemical parameters

The effects of dictary protein level on blood parameters of broiler chicks
are presented in Table (5). Plasma total protein was increased significantly in
groups which received feeding programs (20, 23, 18%CP) and (18, 23, 20%CP)
as compared to the control and the other groups, These results are in agreement
with those of Leveille and Sauberlich (1961) who stated that serum proteins are
affected by the level of protein nutrition. They also, added that most serum
proteins are synthesized in the liver from amino acids derived from the food or
the catabolism of tissues. Sturkic (1986) reported that the state of hydration and
level of dictary protein influence the level of plasma protein. The observed
incregse in plasma total protein in this experiment may be attributed to increase in
protein consumption in some groups and thus increase rate of metabolism. Some
investigators reported that the increase in plasma total protein level could be
considered as an indicator for the poor utilization of digested protein by the body
tissues (Berrong and Washburn 1998).

Plasma albumin levels did not show any significant changes due to
dietary protein levels in all treated groups as compared to the control group. The
obtained data revealed a significant increase in plasma total globulin in groups
which received feeding programs (20, 23, 18%CP) and (18, 23, 20%CP) as
compared to the control and other groups.

Concerning albumin-globulin ratio (A/G), significant decreases were
observed in A/G of 3" group which received feeding program (20, 23, 18%CP) as
compared to the control and 2™ group which received feeding program (23, 18,
20%CP). Abdel-Azeem ef al. (2001) reported that plasma total protein, and
albumin, were not significantly affected by differcm levels of protein in quail
diets, but globulin and A/G ratio were significamtly influenced (P<0.05) at 3
weeks of age.



Table (4): Effects of dietary protein level on carcass characteristics of broiler chicks at 7 wks old

(mean = SE).
Experimental groups
Item 1(control) 2 3 4 5
23/20/18%CP | 23/18/20%CP | 20/23/18%CP | 18/23/20%CP | 20/20/20%CP
Live body weight, . 1932.50246.3 | 1870.72+48.5 | 203049539 { 2120434520 | 1900.79+51.3
Liver weight, g, 42.10%5.30° 41.93+2 90* 43.20+4 30° 45 7523 .22° 41.80%5.20°
Heart weight, g. 930£1.03° | 9.70:068° | 11.802085 12.10+1.05° 10.25%1.13°
Spleen weight, g. 4.3740.30° 4.60+0.23* 4.23+ (.38° 4.54% 0.65° 4.35£0.32°
Empty gizzard, g 3530+3.70° | 33.00+£2.95° 36.25+2 18° 35.90+3.65° 34214299
Giblets weight' g, 91.07+4.28° 892345 50° | 95.48+4.17° | 98.29+5.20° 90.61+4.80°
Giblets % 4.71£032° 47740.25° 4.70+ 0.29° 464+ 0.18° 4.77+022°
Carcass weight’,g. 1328.40+44.17 [ 1273.96260.2° | 1420.332495" | 1487.48+50.3% | 1290.45448.1"
Carcass % 68.74£1.25° | 68.10£1.05° 69.9520.99° 70.15+1.19° 67.89x] 4"
Total edible portions”, g | 1419.47+34.2° | 1362.19+523% | 1515.81+60.1° | 1585.77+46.2" | 1381.06£50.1°
Total edible portions,% | 73 45+] 10® 72.82+1.09° 74 65+1.18° 74.79+0.95° 72.66+1.2°
Abdominal fat, g. 40504 85° 40 86+5 1° 46.95+4 5% 68.32+3.97° | 48.65x4.10° !
| Abdominal fat,% 2.10£0.40° 2.18+0.32° 2.3120.25™ 3.22+022° | 256+0.19° |

a -~ ¢ Means with different letters within each row are significantly different (p< 0.05)
1-Giblets (liver, heart, spleen and empty gizzard)
2-Carcass weight = Eviscerated weight
3- Total edible portions = carcass weight + giblets weight
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Table (5): Biochemical Parameters of broiler chicks fed different dietary protein levels.

Experimental groups
Blood measure | llcontroh | 2 3 4 [ 5
23/20/18%CP | 23/18/20%CP | 20/23/18%CP | 18/23/20%CP | 20/20/20%CP |
Total Protein (g/d1) 4.3520.13° 4.47£0.15° 4.82+0.12° I 4.98+0.16° 4.39+0.19°
\  Albumen (g/d1) 232£0.09" | 2.35%0.12° 2.30+0.23" | 2.41+020° 2.29+0.25°
Globulin (g/d}) 2.03+0 18" j 2.1240.11° 2.52+0.25° J 2.570.16° 2.10:0.15°
l A\G ratio 1.14+0.13° J 1.11£0.10° 0.91£0.09" 0.940.23% 1.09+0.18"
Total Lipids(mg/d1} | 4.26+0.30° ; 4.69+0.45% 5.95+0.39° 6.01+0 43° 4.822042°
Cholesterol {mg/d1) | 150.20+12.50° | 163.10+11.45* | 158.13+8.61° | 168.30423.3* | 159.33+]4.50°
Creatinine (mg/d1) | 1.10£0.02° | 1.1320.04° 1.26+0.05° 13240.03° | 1.224005°
| Uric acid (mg/d1) 4.93+1 01° 506£029° | 6.12:031° 6.28+0 85 ] 4.85+0 36" !

a-¢ Means with different letters within each row are significantly different (P < 0.05).
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The data obtained for plasma total lipid revealed significant increases
(P<0.05) in the 3", 4™ and 5™ groups which received feeding programs (20, 23,
18%CP), (18, 23, 20%CP) and (20, 20, 20%CP) as compared to the control
group. Sturkie (1986) and Abdel-Azeem et al. (2001) reported that the effect on
plasma lipid concentration was related to the dietary protein levels, since
increasing the dietary protein level was more effective in increasing serum total
lipids.

Regarding plasma total cholesterol, data showed non-significant
differences among groups, which received different protein feeding programs as
compared to the control group. In the same respect, Abdel-Azeem et al. (2001)
reported that different dietary protein levels did not affect the total plasma
cholesterol.

The data obtained for plasma creatinine revealed significant increases
(P<0.05) in the 3", 4™ and 5™ groups which received feeding programs (20, 23,
18%CP), (18, 23, 20%CP) and (20, 20, 20%CP) as compared to the control and
2™ group which received feeding program (23, 18, 20%CP). On the contrary,
Abdel-Azeem ef al. (2001) reported that creatinine was not significantly affecied
by different levels of protein in diets.

Meanwhile, plasma uric acid values revealed significant increases
(P<0.05) in groups which received feeding programs (20, 23, 18%CP) and (18,
23, 20%CP) as compared to the control and the other groups (Table 5). Abdel
Malak et al.,(1995) and Kaneko et al., (1997) reported that dietary protein content
rather than any other factor strongly affects plasma uric acid.

The economical study

The study for economic evaluation of broiler chicks fed the experimencal
dicts are summarized in Table (6). It was observed that groups which received
feeding programs (20, 23, 18%CP) and (18, 23, 20%CP) improved economic
efficiency as compared to the control and the other groups. These improvements
in economic efficiency were 1.62 and 14.04% respectively compared 0 the
control group. From economic poimt of view, it was clear that group which
received feeding program of 18, 23 and 20%CP have the best economic
efficiency. While groups received feeding programs (23, 18, 20%CP) and (20, 20,
20%CP) recorded the lowest economic efficiency as compared 1o the control
EToup.

These results are in agreement with those reported by Leeson ef al.
(1996) who explained that relatively low protein levels had little effect on early
growth rate in broilers, as body weight of birds is initially reduced with lower-
protein starter diets. Also, Solangi ef al. (2003) revealed that groups received
diets contained 17% or 26% CP were less econontical against 23% and 20% CP
levels.



Table (6): Input-oatput analysis and economical efficiency of different experimental groups.

L

Experimental groups
Items | 1 (controf) 2 3 4 5
23/20/18%CP | 23/18/20%CP | 20/23/18%CP | 18/23/20%CP | 20/20/20%CP
Average feed consumed (kg) 4.306 4248 4 402 4317 4.392
Price/kg feed consumed (PT)’ 134.722 134.843 137.550 137 448 134.885
Total feed cost (PT) 580.113 572.813 605.495 593.363 592415
Average live Weight (kg) 1.992 1.860 2.09%8 2.195 1.885
Price/kg live Weight (PT)’ 650.0 650.0 650.0 650.0 650.0
Total revenue (PT) 1294 80 1209.00 1363.70 1426.75 122325
Net revenue (PT) 714.687 636.187 758.205 833 387 632 835
Economic efficiency (EEY 1232 1111 1.252 1.405 1.068
Relative economic efficiency’ 100 90.18 101.62 114.04 86.688

1 Total price of feed consumed at starting, growing and finishing penods / total feed consumed

2 According to the local market price at the experimental time (2003).
3 Net revenue per unit food cost.

4 Assuming the E.E. of control diet equals 100.
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ln conclusion. these results provide evudence that feeding proten
program 18. 23 and 20%CP 1n the three age intervals 0-3. 3-6 and 6-7 weeks. was
more effective for mmproving growth performance and economic efficiency of
Ross broiler chicks
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