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Abstract. The aim of this research to evaluate the effect of feed restriction (FR) on starter
periods of two different broiler strains on commercial meat pieces. The study was conducted
on 120 day old chicks with an averageffiody weight of Lohman strain of 44.16 + 3.72 g and
Cobb strain of 45.79 + 3.95 g. The method was a completely randomized design (CRD)
factorial 2x4 with 3 replications. The factor Al was Lohman, and A2 was Cobb. Factor B was
the start of the application of FR as much as 20% for 8 days, namely BO = without FR, Bl = on
day 8, B2 = on day 11, and B3 = on day 14. Feed was given ad libitum before and afiggFR
until day 35. The interaction between treatment affect the carcass (%) and brisket (%]%a]
body weight (FBW), carcass (%), breasts (%), and wings were affected by strains. FBW,
carcass (%) and breast (%) of Lohman strain were higher than Cobb. The wings (%) and
brisket (%) of Cobb were higher than Lohman's. The application of FR on the Lohman at
starter period was better than Cobb in terms of the percentage of commercial picces.

1. Introduction

Characteristic of life is growing, and growing is an assimilation event. A very simple definition of
growth is a change that can be observed, measured in the form of length, content or period [1].
Furthermore, changes occur in an organ / tissue or organism of living things is a manifestation of
changes in the value of the smallest unit, namely cells undergoing changes in both cell numbers
(hyperplasia) and cell enlargement (hypertrophic). Basically cell multiplication occurs in the organs /
tissues of the body at the beginning of the life period (pre natal) followed by cell enlargement in the
post natal period according to the hierarchy, character and size of each cell, so that growth can have an
impact on organ weight or tissue carcass components (bone, muscle, fat). The rate of growth varies
depending on genetic traits and environmental factors (management, food, disease) [2]. Sex and
genetic affected the relative growth of tissue forming carcasses [3]. Meat production produced by each
type and individual of broiler chicken varies due to different growth speed factors and impacts on the
economic value of each individual and type of broiler chicken. Broiler chicken specific selection with
a fast growth rate in the poultry industry produces strains with high body weight with a short
maintenance period. Selection effects are reflected in growth patterns, metabolism, endocrine function
and immune system which ultimately also relate to mortality rates and the welfare of livestock that
grow very fast. Within 5 weeks chicken body weight can reach 50 times the initial weight. This is an
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extraordinary achievement in terms of genetics and improvement in the quality of feed. Fast growth
tends to produce fatty or fat deposits in broilers due to high appetite [4]. There are two main aspects to
be achieved from the objectives of animal production, namely the quantitative aspects in it can be
measured from rhythm, reproductive performance, growth speed and qualitative aspects, namely the
results of changes in each organ or tissue forming carcasses [ 1]. Furthermore, that carcass quality is
influenced by the proportion of edible meat percentage in carcass and the proportion of each organ or
major tissue carcass (bone, muscle and fat) and specifically excess fat can reduce carcass quality [5].
Compensatory growth is a genetic potential of individual livestock where both cell accretion and
enlargement can occur after a certain period after the animal experiences restrictions on food
organisms experiencing a food deficit [1]. The importance of growing compensation for livestock that
has feed restriction will be largely determined by the length and severity of food restrictions.
Obviously the severity of food restrictions is influenced by the quantity and quality of feed given and
the length of the compensation period after experiencing feed restrictions. The success of products
from compensation growth is also strongly influenced by the age factor of livestock when food
restrictions are carried out. Feeding restriction program at the earlier of broiler life is one alternative to
reduce problems related to the rapid growth rate [6]. The advantages of applying feed restrictions to
broilers at the beginning of their lives can provide a higher production index compared to controls
with lower feed costs of 3.28% [7]. Feed restriction of 77% ad libitum and 50% ad libitum with a
restriction period of 5,7, and 9 days had higher nitrogen digestibility and nitrogen retention compared
to ad libitum feeding [8]. By reducing feed consumption, poultry can reduce energy consumption and
carcass fat deposition at mket age [9].

The series of studies to study the effect of restrictions on feed consumption (feed restriction) and
the response of livestock to compensatory growth of broilers with the aim of increasing feed
efficiency, and carcass quality have been carried out since 2010. Restrictions as much as 70 % for 6
and 9 days provides different efficiency of feed use. Restrictions feed as much as 10% from basic
rations that are applied for 7 days, reduce consumption, and gain weight but do not affect the
efficiency of ration use, and are able to improve carcass quality [10]. Furthermore, feed restrictions up
to 20% provide the best feed conversion. Qualitative feed restriction with crude fibre levels (up to
10%) and duration of administration (up to 16 days) resulting showed no interaction between the two
factors on meat performance. The tolerance of broilers to the length of feeding is only up to 8 days
with crude fibre content up to 10% in the ration seen from consumption, weight gain and efficient use
of rations. Duration of feeding up to 16 days tends to reduce carcass and abdominal fat weight but has
not affected serum cholesterol levels, weight of organs and digestive organs [11]. Feed restriction is a
limited feeding program for livestock at a certain age and period [12]. Restricted feeding programs are
one of the strategies proposed as a method to reduce the impact of excessive feed consumption on the
ad libitum feeding system. Inconsistencies regardi ge began to be applied and the length of feed
restrictions was still found in a number of reports. Feed restriction programs at the beginning of the
growth period indicating of a decrease in carcass fat and improving the efficiency of feed use [13]. On
chicken broilers who restricted to their feed producing high of feed efficiency, reduced body fat
content, increased final body weight and reduced feed costs [14]. Feed restrictions in the short period
have the ability to catch up with body weight growth after a period of normal feeding [15]. Poultry
carcasses are part of poultry which is obtained by halal and correct slaughter, plucked by feathers,
excreted offal and abdominal, cut off head and neck and both legs so that it is safe, prevalent and
suitable for human consumption [16]. Carcass is the main result of slaughtering livestock that has high
economic value [17]. Furthermore, that broiler carcass is meat without bone, after being separated
from the head to the base of the neck and from the lggs to the knee and from the contents of the
chicken abdominal cavity. Carcass production is greatly influenced by its weight, where an increase in
live weight will usually be followed by an increase in carcass weight. Commercial pieces are divided
into several parts, namely the breast, whole chicken leg (upper thigh) (thigh), lower thigh (drumstick),
wings and brisket. The percentage of the breast is expected to have a value that is much higher than
the percentage of other commercial pieces. Therefore, the percentage of the breast is an indicator of

8




gecond International Conference on Food and Agriculture 2019 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 411 (2020) 012029  doi:10.1088/1755-1315/411/1/012029

carcass quality in broilers, because this part is known for its softer flesh and has a low fat content.
Feeding restrictions are programs to provide livestock feed according to their basic needs at a certain
age and period. Many problems are quite serious with often appearing in the maintenance of broilers,
especially in the tropics, such as death at the end of maintenance, excessive fat, and abnormalities in
the legs. One way that can be done to overcome this problem is by feeding restrictions, whether done
at the beginning of growth or at the end of growth [7]. Feed restrictions do not have a negative impact
on the carcass characteristics produced. Restriction of feed at various frequency of delivery is
expected to increase carcass production [18]. Early d restriction programs intended for reduce
carcass fat in broiler chicken and in turn can pursue compensatory growth to produce market body
weight and commercial pieces similar to control group.

2. Materials and methods

This study used 200 unsex day old broiler chickens which were kept in brooder cages for 7 days, then
on the 8" day, in conjunction with the application of treatment, the bird were weighed and 120 broilers
were taken which were uniformly weighted and placed into wire cages, according to the number of
experimental units. There are 3¢ experimental units, each of which was occupied by 5 chickens. The
method used in this study was a completely randomized design (CRD) factorial 2x4 treatment pattern
with 3 replications. Factor A was a strain of chicken, i.e. Al was a strain of Lohman and A2 was a
strain of Cobb. As factor B was a 20% feed restriction carried out for 8 days starting on a different
day, namely B0 was without restrictions, Bl was a feed restriction starting on the 8th day, B2 was a
feed restriction starting on the 11" day, and B3 was Feed restrictions begin on the 14th day. There
were 8 combinations of treatments that were applied to 24 experimental units consisting of 5 chickens.
The feed used was commercial feed (BR 21) for Lohman strains, and CP-11 and CP-12 for Cobb
strains with a protein content of 20-22% and metabolic energy 2900-3180 kcal kg" according to the
life period of chickens (Table 1). The standard of feeding per day according to broiler needs is
recommended for both strains [22, 23]. Feed was provided by ad libitum before and after the
application of feeding restrictions until the 35th day.

Table 1. Nutrient Composition and Metabolizable Energy of Commercial Feed

Nutrients 'CP 11 'CP 12 BR 21
Water (%) 13,00 13,00 12.00
Protein (%) 21,00 - 23,00 19,00 - 21,00 22.00
ME (kcal) 2061 3180 2000
iber (%) 5,00 5,00 5.00
sh (%) 7,00 7,00 -
Calcium (%) 0,90 0,90 1.05
Phosphorus (%) 0,60 0,60 0.85

Source: 'PT. Chareon Pokphand Indonesia
?PT. Sinta Prima Feedmill

At the end of the study the chicken was fasted for 8 hours (overnight) and the next morning chicken
was carried out for the measurement of variables. Slaughter was carried out on 3 birds fggyeach unit of
experiment, and then values as an average. Cutting was carried out on the neck by cutting the
oesophagus, jugular vein, trachea and carotid artery. After that chicken was hung with the head down
so that the blood can come out quickly and perfectly, then the chicken was watered with clean water,
dipped into hot water 60 °C for 45-60 seconds then do the extraction manually. After that the internal
organs (liver, intestine, gizzard, and heart) were removed and the organs of immunity are separated,
namely the thymus, Spleea and pharyngeal organs, and cut off the head, neck and claw. Furthermore,
the percentage of carcass can be calculated by calculating carcass weight and doing commercial pieces
and weighing parts consisting of breast, thighs, wings, and brisket. If there were significant differences
between the combination of treatments and their interactions or at least one combination of treatments
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and their interactions are significantly different, followed by a honestly significant difference test
(HSD).

3. Results and discussion
The average carcass characteristics of 2 strains of broilers that received a feed restriction treatment of
20% for 8 days and started on different days in the starter period were presented in Table 2.

Table 2. Final Body Weight and Commercial Pieces Percentage of Two Strain Broiler Chicken'

Start of Feed restriction

Variable Strain average=SEM
Control day-8 day-11 day-14

Final body Lohman 2151.00429.14 1997.33£102.59 1917.00+25.63 1878.33+88.92  1985.92+43.48"
weight Cobb  1845.67+42.17 1891.67+19.15 1803.33+29.34 1854.00+40.10  1848.67+8.63"

Average

+SEM  1998.33+£72.02 1944.50+£52.13 1860.17+30.81  1866.17+43.96
carcass Lohman 79.50+0.914% 75.22+42.82" 85.71+0.11%  35.74+1.23% 81.54+0.94
I’Dﬂ‘ﬁcﬂt"'gc Cobb  77.16£0.24"  76.65£048%  73.06£2.79" 74.93+0.59"% 75.45+0.52
(%) Average

+SEM  78.33+0.67 75.94+132 79.38+3.09 80.33+2.49
Breast Lohman 37.12+1.09 37.77£1.70 34.90+0.66 35.83+2.38 36.40+1.05%
PEIsenlage . Cobb  36.37+0.25 34.08+0.69 33.8441.08 34.39+0.45 34.67+0.45"
(%) Average

+SEM  36.74+0.38 35.92+1.84 34.3740.53 35.11+0.72
Leg Lohman 26.87+0.98 26.10+1.04 29.124+0.71 22.05+4.40 26.04+1.26
l’:l‘seﬂf"'ge Cobb  26.92+0.49 28.28+0.26 27.76+0.51 27.79+0.27 27.69+0/27
(70) Average

+SEM  26.90+0.02 27.19+£1.09 28.44+0.68 24.9242.87
Wing Lohman 7.25+0.17 9.10+0.33 9.45+0.32 8.78:+0.07 9.15+0.14"
l’nﬂ‘ﬁeﬂf’"ge Cobb  2.77+0.24 9.93:+0.12 10.08£0.22 10.04:0.06 9.95+0.06"
(%) Average

+SEM  2.5140.26 9.51+0..42 9.76+0.31 9.41+0.63

Brisket Lohman 20.65+1.01"  18.08+0.26"  19.79+0.38" 20.00+£0.61" 19.63+0.16

Persentage  Cobb  19.44+0.32"  21.11£0.44™  20.76£1.05"  20.69£037"  20.50:037
(%) Average
+SEM  20.04+0.60 19.59+1.51 20.28+£0.49 20.35+0.34
lvalue the means of 3 replications of 10 birds, values are expressed as meantSEM. "’Bdmenl superscripts within row
shows highly significantly different (p<0.01). *"different superscripts within column shows highly significantly different
p=0.01). “"different superscripts within column sa.vs significantly different (p<0.03), *Pdifferent superscripts within row
and column shows highly significantly different (p<0.01).

There wergysignificant interactions (P<0.01) between treatments for carcass and real percentage
variables (P<0.05) to the percentage of commercial brisket pieces. The Lohman strains were
significantly higher (P<0.01) 7.42% and 4.99% respectively for the final body weight and breast
percentage variables compared to Cobb strains. While the percentage of Lohman strain Bings was real
(P<0.01) 8.74% lower than Cobb strains. The combination of treatments gave a not significant
difference (P=0.05) on the thigh percentage variable. Broiler strains were significant (P<0.01)
affecting final body weight, breast weight percentage and percentage of experjglental chicken wings,
but no interaction between strain and the start of feed restriction was found. Final body weight and
breast weight percentage of Lohman strains were very significant (P<0.01) higher than Cobb strains.
The highest final body weight and breast weight percentage was indicated by Lohman broiler strain
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without feed restriction of 20% for 8 days, and the lowest was indicated by broiler strain Cobb which
was restricted to feed starting on the 11" day. In contrast, the percentage of chicken wings tested by
Cobb strain was very significant (P<0.01) higher than that of the Lohmann strain. The highest wing
weight percentage was shown by broiler Cobb strain with a feed restriction of 20% for 8 days starting
on day 11, and the lowest was indicated by Lohmann broiler strain which was restricted to feed
starting on the 14th day. The percentage of experimental chicken thighs both strains and the start of
feed restriction (20% feed restriction application for 8 days) showed no significant difference
(P=0.05). Basically cell multiplication occurs in the organs / tissues of the body at the beginning of the
life period (pre natal) followed by cell enlargement in the post natal period according to the hierarchy,
character and size of each cell, so that growth can have an impact on organ weight or tissue carcass
components (bone, muscle, fat) [1]. Rate of growth varies depending on genetic traits and
environmental factors (management, food, disease) [20], sex and race affect the relative growth of
tissue forming carcasses [3].

Broiler chicken strains that received a feed restriction treatment of 20% for 8 days and started on
different days in the starter period and the interaction of both were very significant (P<0.01) affecting
the ass percentage and percentage of experimental chicken brisket. When the difference in strain
and restriction of feed by 20% for 8 days starting on different days shows a real interaction, the
difference in strains depending on feed restrictions by 20% for 8 days starts on different days, and vice
versa. The response sequence of experimental chickens to the highest to lowest carcass percentage was
found in a combination of Lohman strain treatment with application of feed restriction starting on day
14, Lohman strain with application of feed restriction starting on day 11, Lohman strain without feed
restriction, strain Cobb without feed restriction, Cobb strain with application of feed restriction
starting on day 8, Lohman strain with application of feed restriction starting on day 8, Cobb strain with
application of feed restriction starting on day 14, and the lowest indicated in combination Cobb strain
treatment with feed restriction application starting on the 11™ day. The combination of Lohman strain
treatment with the application of feed restrictions starting on the 11th day and 14" day has the same
effect on the percentage of carcass. The difference in the strain of broilers that received a feed
restriction treatment of 20% for 8 days and began on different days in the starter period improved
commercial pieces of experimental chicken. There are indications that the Lohman strain has a better
feed restriction response in the starter period compared to the Cobb strain. Carcass composition is
influenced by live weight, gender, nutrient content in feed, and feeding program [19]. The amount of
meat produced from carcass, as well as the quality of meat and meat products, is influenced by genetic
factors, including species, nation, typef@nd individual livestock, and environment including
physiological and nutritional factors [20]. Carcass consists of muscle tissues of meat, fat, bone, and

idual components, including tendons, connective tissue, blood vessels, and nerves. The ratio

etween carcass weight and live cut weight, expressed in percentage, is called the percentage of
cutting or the percentage of carcass [20]. The most expensive carcass component is meat and the
largest part of meat is in the breast, so the size of the chest is used as a measure to compare the quality
of meat in broilers [21]. The percentage of experimental chicken carcasses which were treated with a
feed restriction of 20% for 8 days and starting on different days in the starter period, in accordance
with the recommendation for Lohmann strain of 70%, for body weight in the fifth week of + 1.8 kg
[22] and Cobb strain of 72% for body weight in the fifth week of + 1.8 kg [23]. The percentage of
broiler carcass is 68-72% [20].

4. Conclusion

The application of feed restriction in the starter period of the Lohman strain was better than Cobb
strain in response to cutting weight, carcass percentage, and breast percentage, whereas the percentage
of wings and back percentage of Cobb strain was better than Lohman strain.
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