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Abstract
Two consecutive growth studies were conducted to investigate the age-dependent
nutrient and energy deposition in male and female meat-type chickens (Ross
308) based on feather and feather-free body fraction data determined according
to the comparative slaughter technique. Birds were reared under standardized
housing conditions (15 floor pens per gender, 5 birds per pen). Both the starter
(day 1 to 22) and grower diets (day 22 to 36) were based on corn, wheat, soybean meal, soybean protein concentrate and crystalline feed amino acids. Diets
were formulated to ensure an equal feed protein quality close to the ideal amino
acid ratio by adjusting a constant mixture of the feed proteins. Individual body
weight (BW) and feed intake per pen were recorded weekly. At the start (day 1)
as well as on a weekly basis until the end of the 5th week, 15 birds per gender
(each 3 pens of 5 birds) were selected and euthanized following 24 h feed deprivation. Subsequently, the feathers were manually removed and quantified. Crude
nutrient analysed in representative samples of both feather and feather-free body
fractions. The nutrient and energy deposition in the bodies of both genders
were significantly increased with increasing age (p < 0.001). Male birds deposited significantly higher body protein (p < 0.001) and female birds significantly more fat and energy in the whole body (p < 0.001) during the entire
growth period. In contrast, no differences were found in protein contents of
the BW gain between genders dependent on age (p > 0.05). However, the
protein partitioning in the gain of both analyzed body fractions provided oppositional results. Accordingly, male birds yielded relatively more protein in
the feather-free body fraction (p < 0.001) and females relatively more feather
protein (p < 0.001) as related to the whole body protein gain.
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1. Introduction
Over generations, poultry breeding has significantly improved performance data
for broiler chickens [1] [2]. However in more recent years, fast selection progress
has played an important role for the market meat yield by increasing the body
protein deposition potential of present genotypes [3]. As already reported [4]
[5], the body composition of recently produced broiler chickens has changed as
compared to birds of earlier decades. Furthermore, it has been demonstrated
that the nutrient content is considerably affected by the age and gender of the
birds. Otherwise, research on the nutrient deposition in the whole body and
body fractions of modern fast growing meat-type broiler chickens during the entire growth period is scarce. But the estimation of such data is continually required in the field of poultry nutrition in order to provide important information for the further optimization of nutrient supply and utilization.
Therefore, the present study primarily aimed to evaluate growth performance
and feed efficiency data based on a well-balanced experimental feed mixture.
The yielded data, completed by earlier published results on the age and gender
dependent partitioning of the feather and feather-free body fraction [6] and their
nutrient contents [4], have laid the foundations for estimating quantitative nutrient and energy deposition data for male and female birds per life week and
growth period.

2. Materials and Methods
The study was conducted with 90 male and 90 female broiler chickens and performed at the facilities of the Division Animal Nutrition Physiology, Department
of Animal Sciences at Georg-August-University Goettingen as approved by the
Ethic Committee of the Lower Saxony Federal Office for Consumer Protection
and Food Safety (LAVES), Germany. The methodical background has been described in detail in previous publications [4] [6], yet for further understanding
the following modifications and additional information applied while working
with the data in this study are included.

2.1. Animals and Housing
Freshly hatched meat-type broiler chicks (ROSS 308) were obtained from a
commercial hatchery and allocated initially in a large floor pen on wood shavings.
During the next day (d1) averaged weight birds were randomly divided into 15
pens per gender (each 5 birds per pen) and kept at environmentally-controlled
conditions according to the Ross management recommendations [7] with
unlimited access to feed and water. The growth experiment was divided into a
DOI: 10.4236/ojas.2019.91004
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starter (d1 to d22) and grower period (d22 to d36). Further details were already
reported elsewhere [6].

2.2. Diets and Feeding
The utilized starter and grower diet was based on corn, wheat and soybean meal,
soybean protein concentrate and crystalline feed AAs as main ingredients [6].
Diet formulation aimed to meet or exceed current nutrient and energy recommendations for growing broiler chickens [8] [9] [10]. A constant mixture of
utilized protein sources yielded equal feed protein quality during both of the
feeding periods. The dietary AA concentrations were adjusted to closely match
the ideal AA ratios [11].

2.3. Collection and Sampling
Both at the start of the experiment and weekly up to the end of the 5th week, 15
male and 15 female chickens (each 3 pens of 5 birds) were separately allocated
for body composition analysis. Selected birds had continued free access to
drinking water, but were fasted for 24 hours in order to empty their digestive
tracts to yield an “empty body mass”. Subsequently, these birds were euthanized
by CO2 inhalation according to applicable German animal welfare regulations.
Each sample of quantitatively collected feathers and of feather-free empty body
was separately stored in plastic bags at −20˚C for further processing as previously described in detail [4] [6].

2.4. Chemical Analyses
Feed ingredients, experimental diets and the feather and feather-free empty body
samples were analysed in duplicates according to method 3.1 (dry matter; DM)
and 8.1 (crude ash; CA) of the German standard procedures of VDLUFA [12]. N
content was measured by method 4.1.2 using the DUMAS principle (LECO
TruMac©, LECO Instrumente GmbH, Mönchengladbach, Germany) and crude
protein (CP) was calculated by a factor of 6.25 [12] [13]. The crude lipid (CL)
content of both broiler body fractions was computed as remaining difference of
DM after accounting for CA and CP [4].

2.5. Performance Parameters
Individual body weight (BW) and feed intake (FI) per pen were recorded at
weekly intervals during the entire growth trial. Based on these data, the average
BW gain (BWG) and feed conversion ratio (FCR; g FI/g BWG) per week, growth
period and gender were estimated. The growth study started with 75 birds per
gender, respectively. Based on the utilized comparative slaughter technique, at
weekly intervals 30 birds (15 per gender, each 3 pens of 5 birds) were removed
for body analysis. Accordingly, the number of birds continuously decreased up
to the last experimental period at 5 weeks of age. Considering the already reported mean body nutrient composition of each corresponding reference groups
DOI: 10.4236/ojas.2019.91004
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[4], the nutrient deposition was determined by computing the difference between the crude nutrient content in the whole body of birds (feathers plus
feather-free body) reared during the growth study at the end and the start of
each week or growth period, respectively.The energy deposition was calculated
using the factor 23.7 kJ per g accreted body protein and 39.8 kJ per g accreted
body fat [14]. Additionally, the concentration of nutrients and energy in gained
BW was estimated as the accreted amount in g or kJ per bird divided by the realized BWG (in kg/bird) within the individual age periods.

2.6. Statistical Analyses
Statistical analyses were conducted with SPSS software package (IBM SPSS Statistics Inc., Chicago, IL, USA; Version 24.0 for Windows). Two-way analysis of
variance (ANOVA) was performed to compare means of calculated variables
depending both on age and gender of broiler chickens as main effects, inclusive
of their interactions. Verification of variance homogeneity was evaluated by
the Levene-test. Significant differences (p ≤ 0.05) were identified both by
Games-Howell and Tukey post-hoc tests.

3. Results
Based on the already reported age and gender dependent BW development of
birds during the entire growth period [4], the corresponding mean daily FI,
BWG and FCR data are summarized in Table 1. For all experimental parameters, highly significant differences (p < 0.001) for age and the interaction between age × gender were detected. This also applies to gender-specific BWG and
FCR with advantages for male birds over their female counterparts, respectively.
In contrast, no significant feed intake differences (p > 0.05) were observed between both genders.
Based on these zoo-technical results and the already reported body nutrient
composition [4], the age and gender dependent nutrient and energy deposition
data were calculated. The mean daily DM, CP, CL, CA and energy deposition in
the whole body of broiler chickens (Table 2) was significantly increased with increasing age from week 1 to week 5 (p < 0.001), respectively. Whereas no gender-specific differences between the values of DM deposition were found (p >
0.05), all crude nutrient and energy deposition data were significantly different
between male and female birds (p ≤ 0.001). Accordingly, male chickens yielded
higher CP and CA deposition, especially during the last three weeks. In contrast,
female chickens developed consistently higher daily CL and energy deposition
during the individual age periods as compared to their male counterparts. For all
deposition data, significant interactions between age and gender were observed.
In order to determine the nutrient and energy contents in the gained BW
from corresponding empty BW data [4], the BW loss of birds during the time of
feed deprivation must be predicted. Table 3 summarizes the yielded whole and
empty BW data depending on age and gender. As assumed, for both parameters
DOI: 10.4236/ojas.2019.91004
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Table 1. Zoo-technical data of broiler chickens per week, growth period and gender.
Age
(week)
1
2
3
42
53
Mean
1 - 34
4 - 55

Body weight gain (g/d) Feed conversion ratio (g/g)

Feed intake (g/d)

n1
15
12
9
6
3

Male

Female

Male

Female

Male

Female

21
55
96
140
185
97
57
160

24
61
96
138
170
98
60
154

19
46
80
97
125
72
48
110

22
49
75
89
107
68
49
98

1.15
1.20
1.19
1.44
1.48
1.28
1.18
1.46

1.06
1.24
1.28
1.56
1.59
1.35
1.20
1.57

Significance level (p) of two-way ANOVA
Age (A)
Gender (G)
A×G

<0.001
0.078
<0.001

<0.001
0.003
0.001

<0.001
0.001
<0.001

Number of replications (pens of 5 birds) per gender and age period (week), respectively. 2One male bird
died within week 4. 3Final body weight of male birds was determined 1 d earlier (see Table 3). 4Starter period (d 1 - d 22). 5Grower period (d 22 - d 36).

1

Table 2. Mean daily nutrient and energy deposition in the whole body of growing meat-type broiler chickens per week, growth
period and gender.
Age (week)

n1

1
2
3
43
54
Mean
1 - 35
4 - 56

15
12
9
6
3

Dry matter (g/d)

Crude protein (g/d)

Crude lipids (g/d)

Crude ash (g/d)

Energy (kJ/d)2

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

4.2
11.7
22.1
30.8
35.4
20.4
12.7
32.9

5.3
14.3
21.7
29.4
36.9
21.5
13.7
33.2

2.8
7.6
14.9
19.4
24.2
13.5
8.5
21.6

3.3
9.0
13.4
17.5
20.7
12.8
8.5
19.1

1.0
3.2
5.3
8.8
8.3
5.2
3.2
8.6

1.6
4.1
6.6
9.7
14.0
7.2
4.1
11.8

0.3
0.9
1.9
2.6
2.8
1.7
1.0
2.7

0.4
1.1
1.7
2.1
2.3
1.5
1.1
2.2

107
307
566
810
904
528
327
853

142
378
579
802
1046
589
366
924

Significance level (p) of two-way ANOVA
Age (A)
Gender (G)
A×G

<0.001
0.139
0.017

<0.001
0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
0.010

Number of replications (pens of 5 birds) per gender and age period (week), respectively. 2Calculated according to [14], see 2.5. 3One male bird died within
week 4. 4Final body weight of male birds was determined 1 d earlier (see Table 3). 5Starter period (d 1 - d 22). 6Grower period (d 22 - d 36).

1

Table 3. Mean whole and empty body weight of growing broiler chickens depending on age and gender1.
Whole body weight (g)

Empty body weight2 (g)

Empty body weight2 (% of body weight)

Age
(day)

Male

Female

Male

Female

Male

Female

1
8
15
22
293
364
n
Mean
SD

45.0
170
437
959
1749
2488
89
966
899

46.6
194
516
1045
1655
2438
90
982
854

41.8
146
392
872
1632
2297
89
889
836

43.0
169
475
964
1534
2279
90
911
799

92.9
85.7
89.2
90.9
93.3
92.3
89
90.7
3.6

92.4
87.2
92.2
92.2
92.8
93.4
90
91.7
2.7
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Continued
Significance level (p) of two-way ANOVA
Age (A)
Gender (G)
A×G

<0.001
0.629
0.009

<0.001
0.349
0.004

<0.001
0.003
0.018

15 replications per gender and age group, respectively. 2Body weight following 24 h feed deprivation. 3One male bird died within week 4. 4Final body weight
of male birds was determined at 35 d of age.

1

highly significant differences (p < 0.001) across ages were detected, but no gender-specific differences (p > 0.05) were observed. The empty BW, expressed as a
percentage of the whole BW of the “full-fed” birds (free access to feed up to the
time of feed withdrawal), varied between 86% and 93%. Following these observations, the mean age dependent live weight loss of birds after 24 h of feed deprivation varied relatively marginally between 7% (d 29) and 9% (d 15), with the
exception of d 8. At this age, data for both female and male birds depicted a significantly higher BW loss between 13% and 14% as compared to other age
groups. Furthermore, significant interactions for all variables were detected between age and gender.
Based on the data listed in the previous tables, the age and gender dependent
content of crude nutrients and energy in the gained BW of broiler chicken was
estimated. All values (Table 4) consistently increased with increasing age (p <
0.001); although the corresponding data of male birds at 5 weeks did not exceeded those at 4 weeks. In addition, the individual CA concentrations in the
BWG between weeks 3 and 5 underlay only a relatively low variation with
slightly numerical advantages for male birds. Nevertheless, highly significant
differences between individual values of both gender and the interaction of age x
gender were observed (p < 0.001), with the exception of the CP contents in the
gain of male and female birds (p > 0.05). In order to explain this observation
based on already published data [4] [6], the age and gender dependent partitioning of the yielded protein deposition (PD) in the feather and feather-free
body fractions was calculated, additionally. The results summarized in Table 5
explicitly indicate significant gender-specific differences (p < 0.001) between individual daily PD data in both of the body fractions. According to the considerably higher feather proportion in female birds [6], the mean daily PD in feathers
of females exceeded the corresponding values of males. Conversely, the PD in
the feather-free body of male birds was significantly higher as compared to females, especially at the end of the starter and during the entire grower period. In
accordance with the previously mentioned accreted protein in the whole body of
birds (Table 4), mean daily PD in both of the body fractions increased continuously with increasing age (p < 0.001). Equally, the feather protein proportion in
the BWG for both genders was consistently increased by a factor of 4 from week
1 to 5, with superior results for female birds (p < 0.001). In the present study, the
protein gain in the feather-free body also significantly increased with age, but
only up to the age of 4 weeks and only by a factor of 1.2 with higher values for
male birds.
DOI: 10.4236/ojas.2019.91004
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Table 4. Composition of the body weight gain (BWG) of fast growing meat-type broiler chickens depending on age period and
gender.

Age (week)

n

1

1
2
3
42
53
Mean
1 - 34
4 - 55

15
12
9
6
3

Crude protein
(g/kg BWG)

Dry matter (g/kg BWG)

Crude lipids
(g/kg BWG)

Crude ash
(g/kg BWG)

Energy
(MJ/kg BWG)

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

224
257
276
317
283
284
263
299

237
292
289
331
346
315
282
339

151
167
187
199
194
188
176
196

147
184
178
197
194
187
175
195

54
70
66
91
66
73
66
78

72
85
88
110
131
106
85
121

18
21
23
27
23
23
22
25

19
23
23
24
22
22
22
23

5.75
6.72
7.07
8.33
7.23
7.35
6.78
7.75

6.33
7.75
7.74
9.05
9.79
8.63
7.52
9.45

Significance level (p) of two-way ANOVA
Age (A)
Gender (G)
A×G

<0.001
<0.001
<0.001

<0.001
0.076
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

Number of replications (pens of 5 birds) per gender and age period (week), respectively. 2One male bird died within week 4. 3Final body weight of male
birds was determined 1 d earlier (see Table 3). 4Starter period (d 1 - d 22). 5Grower period (d 22 - d 36).

1

Table 5. Daily protein deposition (PD) and protein gain as related to BWG in the feather and feather-free body fraction of growing broiler chickens depending on age period and gender.
Age
(week)
1
2
3
42
53
Mean
1 - 34
4 - 55

n

1

15
12
9
6
3

Mean body weight (g) PD in feathers (g/d)

PD in feather-free body
(g/d)

Feather protein
(g/kg BWG)

Feather-free body protein
(g/kg BWG)

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

111
337
787
1422
2107
1267
551
1773

125
376
812
1386
2082
1242
558
1754

0.11
0.35
1.32
1.69
3.08
1.26
0.59
2.33

0.18
0.74
1.20
2.31
3.42
1.57
0.70
2.87

2.72
7.27
13.62
17.70
21.16
12.24
7.87
19.29

3.11
8.26
12.15
15.19
17.25
11.19
7.84
16.22

5.78
7.68
16.46
17.38
24.62
17.50
12.30
21.18

7.80
15.07
16.04
26.02
32.06
22.96
14.45
29.31

145.5
158.9
170.0
182.0
169.2
170.3
163.3
175.3

138.8
169.1
162.3
171.3
161.4
163.8
161.0
165.9

Significance level (p) of two-way ANOVA
Age (A)
Gender (G)
A×G

<0.001
0.640
<0.017

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

Number of replications (pens of 5 birds) per gender and age period (week), respectively. 2One male bird died within week 4. 3Final body weight of male
birds was determined 1 d earlier (see Table 3). 4Starter period (d 1 - d 22). 5Grower period (d 22 - d 36). BWG = Body weight gain.

1

To better illustrate, Figure 1 depicts the relative partitioning of the protein
gain in feathers of male and female birds at different age periods. The graph
clearly demonstrates the progressively increasing of PD data in the feather fraction during the entire growth period associated with higher values for females.
Accordingly, during the age period of 4 to 5 weeks a proportion between 13 and
more than 16 percent of the whole daily PD was accreted in the feather of female
broiler chickens.
DOI: 10.4236/ojas.2019.91004
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[%]

18

Male birds
Female birds

Feather protein percentage

16
14
12
10
8
6
4
2
0

1

2

3
Age (week)

4

5

Figure 1. Feather protein as related to the whole body protein deposition (in %) of growing broiler chickens depending on age and gender.

4. Discussion
During the entire experimental period, the mean daily FI of male birds was in
line with the performance objectives of the Ross 308 broiler [15]. However, female birds continuously yielded superior FI levels during weeks 2 to 5 as compared to these recommendations, but no significant gender specific effect (p >
0.05) was obtained in the present study (Table 1). Except for week 1, the observed mean daily BWG of both genders was in parts considerably higher than
recommended [15]. The initially superior growth rate of females compared to
male birds was likely the consequence of their slightly higher hatch weight and
their higher feed intake during the first 2 weeks. The observed zoo-technical results had an advantageous impact on FCR data, especially during the last 3 weeks
of the experimental period. As expected, the FCR of male birds was significantly
better (p = 0.001) than that of females, and with increasing age inferior FCR results (p < 0.001) were yielded for both genders.
As already reported [4], it is well-known that the body composition of growing broiler chickens can be altered through the modulation of the dietary protein
and energy supply as well as by animal-specific factors of influence. Similar effects could be expected for nutrient and energy deposition being dependent on
the level of protein and energy intake. Lowering dietary CP in the feed has been
shown to significantly increase body fat deposition in broiler chickens [16]-[21].
Even when trials have included protein reduced diets with supplemented free
AA, an observed significant increase in fat deposition could not be prevented
[22]-[27]. Similarly, the PD was not or only slightly influenced by these experimental conditions. In contrast, significantly higher body protein was accumulated with diets balanced according to the recommended AA requirement [21]
[27]-[35].
DOI: 10.4236/ojas.2019.91004
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All these observations underline the importance of accurately formulating diets to ensure an ideal dietary AA balance according to the real requirement dependent on age and gender. By feeding such diets, the entire growth period of up
to 5 weeks lead to male broiler chickens depositing on average between 11 and
13 g protein per day in the whole body [34] [35] [36]. These results as well as the
data (6 to 9 g PD per day) derived for the starter period [25] [27] [28] [32] [33]
are closely aligned to our estimated values (Table 2). Further literature data relating to the nutrient and energy deposition in broiler chickens are not comparable because in such studies usually shorter BW ranges and different feeding
strategies, including marginal and excessive nutrient supply, was examined.
Therefore, in the majority of these investigations lower body protein and extremely variable body fat resp. body energy contents were obtained [17] [24]
[28] [29] [30] [37] [38] [39] [40] as compared to our observed age and gender
dependent deposition data. Predominantly, these results were attributed to the
lower performance potential of earlier broiler genotypes or to the different genetic predisposition of growing chickens under study [20] [33] [38] [41] [42]
[43]. However, in the literature it has been clearly documented that higher body
fat deposition in birds was induced through higher energy supply (e.g. [16] [17]
[18] [30] [32] [39] [44]. For example, as compared to our mean value for male
birds and the entire growth period of 5 weeks, a markedly higher body energy
deposition has been reported exceeding 600 kJ/d [35] or 700 kJ/d [36].
Furthermore, the observations that female broilers accumulate significantly
more body fat and lower body protein than their male counterparts [9] [38] [42],
as indicated by our data (Table 2), show that the gender of birds must be taken
into account when nutrient deposition in the body of birds is being evaluated.
Likewise, the observed influence that the deposition of protein, fat and energy
significantly increased with increasing age confirmed results of other investigations [16] [17] [30] [38] [43] [45] [46]. Regarding the body CA deposition, it can
be stated that given the relatively limited data found in the literature [29] [35]
[36] our observations are within range of expected results.
In order to estimate the nutrient and energy content in the gain of birds based
on BW data observed in growth experiments, the difference between the individual empty BW as a reference for the nutrient composition and the whole BW
prior to feed withdrawal must be estimated. In the present experiment a mean
BW loss between 7% and 9% after 24 hours feed deprivation as related to the
BW (live weight at free access to feed) immediate prior to feed withdrawal was
calculated (Table 3). In contrast, for birds both of both genders at the age of 8 d
a range from 13% to 14% BW loss was recorded. This divergent result for these
very young chickens is not described in the literature, but could be possibly attributed to the role of the yolk sac during the first week in a chicken’s life. Generally, the BW loss of birds is predominantly affected by the emptying of the digestive tract, and increases progressively with the time of feed deprivation
[47]-[60].
DOI: 10.4236/ojas.2019.91004
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Consistent with our experimental approach, after a fasting period of 24 h
without access to feed, the BW loss of broiler chickens at market age has been
shown to vary between 6% and 10% [47] [48] [57] [58] [59] [61]. Our study reports values in reasonably good agreement with this range. However despite this
narrow range, even slightly lower (below 6% [49] [53]) and higher values (at
about 13% after 16 h feed deprivation [53]) of BW loss have been reported. The
reasons of this extremely high variability are multifaceted. Alone, the definitions
of BW loss do not remain consistent, and therefore comparable, throughout the
literature. This may often have to do with variable conditions pre- and post-fasting
or them not being described in full detail. Furthermore, the BW loss following
feed deprivation depends considerably on holding conditions [52] [54] [55] [62]
and the age of the birds [55] [60]. Additionally, it is also affected by the gender
[48] [54] [60] [62] [63], whereby higher weight loss for male chickens has been
detected. The influence of the latter two factors was confirmed by our results
(Table 3); although other studies have reported no effect of sex on BW loss after
feed deprivation [51] [55]. Finally, different transit times of the feed through the
gastrointestinal tract dependent on ingredient composition, dietary quality and
the level of individual feed intake prior to feed deprivation must be taken into
account.
The derived protein composition of the BWG of birds during the entire
growth period (Table 4) is in good agreement with the summarized overview of
GRRS [9] and with more recent literature values [27] [33] [64], which indicate a
range between 156 to 202 g CP/kg BWG from 1 to 5 weeks of age. Nieß et al.
[26] even found values of up to 212 g protein per kg weight gain in male broiler
chickens during the grower period from 21 to 42 d of age. In the German recommendations for poultry nutrition [9] no different protein content in the BWG
between male and female birds was documented, and this recommendation can
be considered advisable given our insignificant gender dependent data (p >
0.05). In contrast, our calculated CL contents in the gained BW are considerably
lower, especially for male broiler chickens, as compared with the reported data
between 100 to 168 g CL/kg BWG [9] [26] [27] [33] [64]. The literature values
for female birds were superior to male birds, yet markedly higher (115 to 189 g
CL/kg BWG [9]) than those listed in Table 4.
In the present study, the quantitative protein gain, both in feathers and
feather-free body components, consistently increasing with age also conformed
with previous literature [9] [32] [65] [66]. However, Gous et al. [42] and Bonato

et al. [67] have postulated that the rate of feather protein gain during growth is
higher than that for body protein. As already discussed [4] [5], the partitioning
of protein in muscle tissues, organs and feathers is differentiates as age advances.
Although the fresh feather mass represents only a small part of the empty BW
(2% to 4% [6]), the contribution of feather protein deposition in proportion to
the total body protein deposition ranged accordingly (Table 5) from average
4.6% during week 1 (mean BW = 120 g) to an average of 14.6% during week 5
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(mean BW = 2100 g). These data are in good agreement with values between
7.0% and 18.8% feather protein in the accreted whole body protein of 1 - 5 week
old birds [9] or a deposited proportion of 11% to 13% feather protein during the
starter and grower period, respectively [32]. Therefore, it can be concluded from
our results that the relative proportion of PD in the feather-free body (Figure 1)
as well as in individual organs [32] decreases with increasing age.
Despite comparable protein contents in the BWG for both genders, differences were found in the partitioning of the accreted amount of feather and
feather-free body protein. Female birds deposited more protein absolutely in
their feather fraction and had significantly more feather protein per unit BWG
as compared to males. These results can be attributed to the relatively higher
proportion of the feather fraction and the lower feather-free body fraction in
female birds with increasing age [4].
Beside this gender-specific difference, it must be taken into account that the
nutrient supply preferentially impacts on feather growth, feather N content and
feather protein gain [68] [69] resulting in a considerably higher “luxury deposition” of protein in the feather fraction of birds receiving the highest protein supply [17].

5. Conclusions
The results of our present investigation indicated that the mean daily nutrient
and energy deposition in the whole body of Ross 308 broiler chickens was significantly increased with increasing age from week 1 to week 5. Male birds
achieved significantly higher body CP and CA deposition, especially during the
last 3 weeks. In contrast, female birds contained consistently higher CL and energy deposition in the whole body during the weekly growth periods.
Throughout the study, the CP composition of the BWG was remained insignificant between both genders, but the protein partitioning in the feather and
feather-free body fraction provided oppositional results. Male chickens yielded
higher quantities of protein in the feather-free body and females had relatively
more feather protein in the gained BW. Consequently, the feather protein percentage must be supposed as a variable parameter, especially during the rapid
growth period of birds. These characteristics should be carefully considered in
AA requirement studies because both protein fractions exhibit marked differences in the composition of individual AAs.
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