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ABSTRACT

The purpose of this study was to investi gate the effect of different feed restrictions on Body Mass Index (BMI) of Ross 308
broiler chickens. Two different statistical methods were used: profile analysis and growth curves. The weekly body weight
and weekly body length of chickens was estimated from 2™ week to 6" week of age. Profile analysis was used to compare
differences among the groups and the Gompertz growth function was applied to estimate the growth parameters. The group
profiles were found parallel in terms of BMI dso results reveaed that the profiles are coincident, but when the power test
was egstimated results show that F = 127.99, Wilk's Lambda = 0.007 with p-value=0.0002, which means that the
differences were significant between the means of BMI across the weeks. According to our results, conclusion may be
arising that the difference in BMI of the birds between weeks depends on feeding regime. In order to describe the growth
curve of BMI, two statisticd methods were used: simple linear regression and Gompertz function. Results obtained that
Gompertz function was more fitting the data than linear regression. As there are no significant differencesin BM| between
groups, the restricted feeding may play an important rolein profitability by decreasing the cost of breeding.
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INTRODUCTION randomly divided into four groups with 10 chicks each and
Most studies on Body Mass Index (BMI) were conducted located as follows: (TO) chicks group freely access feed
in humans to measure obesity (Must et al., 1991; Engeland adlibitum as a control, the remaining treatments (T1, T2,
et al., 2007). Obese studies are scant in livestock and and T3) chicks were off fed for 8, 16, and 24 hr. a day
poultry, however commercial broiler chickens have an respectively for 14-35 days of age. All chicks were
increased growth rate but rapid growth associated with alowed to access water freely from nipple drinker to
negative effects, including an increase in fa deposition satisfy their water requirements. The chicks were assigned
(Griffin, 1996; Zerehdaran et al., 2004). Decreased fat to receive 2 kinds of formulated balanced diets (starter and
content may be desired in mea products and this can be finisher). Diets were designed to meet chicks nutrient
provided by decreased BMI. Excessive fattening is requirements included (CP 23% and 3100 kcal/kg feed
undesirable for both bird health and meat quality (Shahin ME) and (CP 20% and 3000 kcal/kg feed ME) for the two
and Elazeem, 2005, 2006). Feed restriction or similar mentioned  diets  respectivdly. Barn  conditions
stressful situations may make the BM | more acceptable for (temperature, humidity) were kept similar for each group.
the hedlth of consumers. As ad libitum feeding is common Initial body weight, body weight change and feed
in broiler it is worth to compare the difference between ad consumptions of chicks were determined by a balance (5
libitum and restricted feeding because the results of such g. by precision). The weekly body weight (g) and weekly
comparison could affect the profitability of poultry body length (cm) of chickens were estimated from 14"
project. In addition, restricted feeding may increase the days of age to 42 days of age. Body Mass Index (BMI) for
meat’s market value by improving its leanness in contrast each chicken was computed as follows:

with fattiness. An optimum feeding regime can benefit the BMI = Body weight (g) / (Body length (cm) Blood
producer by shaving the costs related to feeding as samples were taken for cholesterol level determination.
compared with ad libitum feeding and minimizing the Statistical Analysis

incidence of metabolic diseases. The aim of this study isto Profile analysis and Gompertz growth curve function were
investigate the effect of restricted feeding on profile used in analyzing data.

analysis and growth curve in term of BMI in broiler, asthe Profile analysis was used to determine the magnitude of
BMI represents an indicator of fat deposition in broiler, both within-subjects (week) and between-subject (group)

which makes broiler undesirable food for consumers. main effects and interactions. In this study, k-sample
profile analysis was adapted to compare BMI of Ross 308
MATERIALS & METHODS broiler chickens raised under three different feeding

An experiment was carried out ona poultry farm in regimes. This dlowed for the assignment of a level of
College of Veterinary Medicine /University of Baghdad. A statistical significance differences and the shapes of the
total of 40 male day old (Ross 308) chicks were used. The centroids of three feeding regimes. Profile andysis is a
experiment lasted long for 42 days. The chicks were method of comparison of groups that are experimental

units in the same set of p measurements by examining the
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p-1 sopes using multivariate analysis of variance
(MANOVA) between adjacent coordinate values for mean
vectors of the groups. Profile analysis is an extension of
the repeated measurement and the special case of
MANOVA. The basis of profile andysis is a sequence
comparison method for finding and aligning distantly
related sequences.

Profile analysis included three questions:

1) Were the profiles paralel?

Two other questions, contingent on the answer being “yes’
to question (1) were:

2) Were the profiles coincident (i.e
superimposed)?

3) werethe profileslevel (i.e horizontal or flat)?

There were some reasons for the superiority of profile
analysis to other methods such as repeated measurements
and growth curve (Morrison, 1995; Mendes et al., 2005;
Ersoy et al., 2006).

Gompertz Growth function was defined as:

W =A exp[-exp (-b (t-k))]

Where, W isthe BMI at the day t; A isthe maximum BMI
at maturity; b is the rate of growth; k is the age (days) of
the maxi mum daily BMI gain. The analysiswas performed
separately for each group.

Anaysis of data was submitted by the SAS program
(2000).

identical or

RESULTS & DISCUSSION

Test of parallel profiles obtained that the null hypothesis
of pardlel profiles is not reected as F= 2.93, Wilk's
Lambda = 0.03 with p-value = 0.67 which means that the
interaction between weeks and groups was not significant
as shown in (Figure 1). The second null hypothesis
investigates whether the profiles are coincident or
superimposed on one another. Since the profiles were
pardlel, one only needs to examine the average (or total)
of the p responses for each group level. Hence, the test is
univariate. The results obtained that F = 2.63, Wilk's
Lambda = 0.33 with p-value =0.18. Therefore, we do not
reject the hypothesis of coincident profiles. In order to
truly accept the null hypothesis of coincident profiles, the
power of the test should be computed (Bergerud, 1995).
The F =127.99, Wilk’s Lambda = 0.007, p-value =0.0002.
Therefore, we regject the null hypothesis of equa means of
BMI across the weeks.

Results in Table (1) showed that all the differences of BMI
due to group effect were not significant but they were
significant (P < 0.05) due to weeks. These results are
disagreeing with Mendes et al. (2007) who reported that
male broilers freely had higher BMI values compared to
male broil ers with restricted feeding.
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FIGURE 1: Profiles of BMI of al groups
TABLE 1. Means of BMI of groups (control, T1, T2, and T3)
Group 2 weeks 3 weeks 4 weeks 5 weeks 6 weeks
Control  c1.48+0.06 b2.11+0.44 ab2.60+0.08 ab2.52+0.19 a2.86+0.11
T1 d1.40+0.07 ¢c1.96%0.06 b2.51+0.16 b2.53+0.13  a3.07+0.01
T2 c1.15+0.05 bl.95+0.05 b2.28+0.06 b2.27+0.006 a3.07+0.09
T3 c1.16+0.08  bl.71+0.08 a2.23+0.19 a2.45+043 a2.58+0.07

Means with different subscript lettersin the samerow differ significantly (P< 0.05)
All differences between groups across weeks are not significant

It's clear from the same table that the means of BM | were
increased gradually through 2 and 3 weeks in al groups;
whereas the trends of BMI means in the later weeks differ
as groups differed.

The fluctuated trends in BMI have been reported by
Mendes et al. (2008).
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Gompertz growth function and linear regression were used
to fit the BMI curve of broiler chickens reared under
different feeding regimes.

The parameter estimates based on Gompertz growth
function are given in Table (2).
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TABLE 2: Parameter estimates and growth characteristics of broil er based on Gompertz function

T3

Mean + SE

Parameter  Control T1 T2

Mean + SE Mean+ SE  Mean = SE
A 2.84+0.28 3.50+0.62  3.80+1.41
b 0.11+0.06 0.06+0.02  0.05+0.03
K 10.23+2.71  12.23+2.37 15.84+7.09
R 0.98 0.99 0.99
R/Linear 0.70 0.91 0.89
MSE 0.086 0.034 0.060

2.75+0.36
0.09+0.04
12.59+1.99
0.98

0.78

0.069

Estimated parameters A, b and k showed higher values for
T2 as compared with other groups. The parameter values
of k for T1 and T3 were amost same values. Coefficients
of determination (R2) vaues for all groups were same (98-

99 %). The MSE vaue of T1 was smadler than that of the
Control, T2 and T3. The Gompertz functions are
illustrated in figures 2, 3, 4, and 5.
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FIGURE 2: Gompertz prediction equation of BMI in control group
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FIGURE 3: Gompertz prediction equation of BM1in T1
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FIGURE 5: Gompertz prediction equation of BM1in T3

Fitting BMI curve using linear regression was illustrated Results revealed that the Gompertz growth function was
in figures 6, 7, 8, and 9. The R? values of the four groups more powerful for fitting growth curve as compared with
(control, T1, T2, and T3) are 0.70, 0.91, 0.89, and linear regression, as al R? values of the Gompertz growth
0.78respectively, whereas the corresponding values of function were higher than those of linear regression.
Gompertz function are 0.98, 0.99, 0.99, and 0.98

respectively.
35
3 y=0.0447x + 1.063
R2=0.7034 )/:
2.5 . 3
/ ’
— 2
E /.
15 $
1
0.5
0
0 10 20 Day 30 40 50

FIGURE 6: Linear prediction equation of BMI in control group
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FIGURE 7: Linear prediction equation of BMIin T1
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FIGURE 8: Linear prediction equation of BMI in T2
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FIGURE 9: Linear prediction equation of BMI in T3

As regads to cholesterol, results reveded that the
differences in means belong to weeks that were not
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significant; whereas the differences were dgnificant (p
<0.05) between groups (Table 3). These differences could
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be a tribute to feed restriction since liver in such feeding
could be more able to metabolize the fat.

Results came out of our study revealed that the restricted
feeding was not affect the BMI, but such feeding will
affects rearing cost surely. In other words: we need to ask:
Is applying restricted feeding makes broiler projects more
profitable? Conducting subsequent experiments will
answer this question, and that is our recommendation.

TABLE 3: Means of cholesteral concentration of groups
(contral, T1, T2, and T3)

Group 16 day 23 day
Control  a180.96+0.54  a181.5+0.28
T1 al77.66+1.45  al178.55+0.88
T2 b143.66+2.02  b145.33+1.45
T3 c125.50+0.76  ¢126.00+0.57

Means with different subscript |etters in the same column
differ significantly (P< 0.05)
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