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Abstract: In broiler production, stocking density, i.e. floor surface per
chicken, is very important welfare factor which directly and indirectly
influences and determines the level of growth of chicken body weight, but it is
also related to other welfare indicators. Objective of the paper was to define the
broiler welfare in different stocking densities by evaluation of their walking
ability (gait score), feathering, incidence and degree of hock burns, foot pad
lesions, and by determination of the biochemical blood parameters (glucose
concentration, total cholesterol concentration), as indicators of condition of
stress. One day old chickens of Hubbard genotype were housed in boxes in
floor rearing system, in 3 stocking densities and 5 repetitions of each treatment.
Treatment A scored stocking density of 10 birds/m’; treatment B, 13 birds/m’
and treatment C, 16 birds/m*>. Results of the trial indicate absence of
significance of differences between trial groups of broilers in regard to their
walking ability, condition of skin and legs, and stress indicators. In general,
broiler welfare in all trial groups was satisfactory. However, determined
tendencies of worsening of the condition of litter, increase of the frequency of
lower scores for walking ability (gait score), hock burns and foot pad lesions
which occur with increase of stocking density, indicate the importance of this
rearing factor and need to define limiting stocking densities from the aspect of
broiler welfare but also economical efficiency of production.
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Introduction

Awareness of the welfare of intensive poultry production started to
develop about 30 years ago in North European countries and was primarily
focused on cage system of rearing of layer hens. Subsequently regulations were
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laid down on national and international level which banning the cage system
and defining production systems based on “friendly”, human relation to
animals. Welfare of farm animals is very important from the aspect of
perception of the quality of product by consumers which have the point of view
that preservation of high welfare standards results in high quality of the product
(Sundrum, 2001). This contributes to increasing interest in evaluation and
improvement of broiler welfare in different rearing conditions and management
systems.

In broiler production, stocking density, i.e. floor surface per chicken, is
very important welfare factor. Namely, minimal standards in relation to welfare
of broilers are focused on space for their walking which is the main prerequisite
for development of the locomotive apparatus and demonstration of basic forms
of behavior (Directive 2007/43/CE).

There are many papers on the effect of stocking density on production
of broilers as welfare indicator, and very wide scope of stocking densities was
investigated. Most of the researches included stocking density of 20 to 40
kg/m’. In general, trend of decrease of the level of growth with the increase of
stocking density in the floor system was established (Lewis et al. 1997, Mortari
et al. 2002, Dozier et al. 2005, Skrbi¢ 2007), as consequence of heat stress
(Yadgari et al. 2006), main factor of growth depression in cases of high
stocking densities.

The second group of welfare indicators relates to condition of skin
(dermatitis, lesions, injuries) and legs. Whereas research results by Sorensen et
al. (2000), Garcia et al. (2002) indicate that different forms of dermatitis, breast
blister, weakness of legs, are responses to stocking density, certain authors
(Elwinger, 1995, Thaxton et al., 2006) state that stocking density in numerous
cases is no direct cause of incidence of such damages, but factors relating to
stocking density and define them as factors of farm and season.

Third group of physiological parameters relates to incidence of
physiological adaptive changes which indicate the stress. Thaxton and
Puvadolpirod (2000) defined 10 adaptive changes in conditions of stress which
among others relate to level of plasma corticosterone, glucose concentration,
cholesterol concentration in plasma, leukocyte number, etc.

Subject of this research was to define certain parameters of welfare in
different broiler ages, as well as effect of applied stocking densities in intensive
production conditions.

Material and methods

Trial was carried out in the facility with floor system of rearing and
controlled environment conditions. Total of 1500 one day old chickens of
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Hubbard genotype was placed into boxes of floor system of rearing in 3
stocking densities and 5 repetitions of each treatment. Treatment A designated
stocking density of 10 birds/m?; treatment B, 13 birds/m* and treatment C, 16
birds/m?, i.e. in each box of surface of 7.7 m® 77, 100, and 123 chickens were
housed, respectively. For litter chopped straw was used. Continuous light
regime during 24 h was applied. All of the chickens had adequate feeding and
watering space, Nutrition was ad libitum with 4 mixtures formulated based on
corn/soy bean.

Control of the body weight of chickens was carried out on the first day
(average 41.8 g), on 21% day and at the end of the trial, at the age of 42 days.
Welfare parameters were determined at the age of 21 and 42 days, except the
evaluation of the feathering which was done only at the age of 21 days and
physiological parameters of welfare determined at the age of 42 days.

Walking ability was scored according to method by Kestin et al. (1992).
Gait score designates six categories of walking ability ranked from 0
(completely normal) to 5 (immobile), described in the paper by Thomas et al.
(2004). In the same paper the method is described based on which the hock
burns on chickens were determined: score 1 = no burns; score 2 = mild burns;
score 3 = severe burns. Feather cover of chickens was evaluated at the age of 21
days according to the method of Gyles et al. (1962) adjusted to changes in body
weight and breast width of modern broiler hybrids. Each bird was stoked over
the keel with the palm of the hand in an anterior posterior direction and the
amount of flesh showing through the pressed feathers was scored on the three
point scale: 1 = relatively large amount of skin showing; 2 = medium amount of
skin showing and 3 = almost complete feather cover with small amount of skin
showing (Peri¢ et al., 2007). Foot pad lesions were scored using the three point
scale (Thomas et al., 2004): score 1 = no lesions; score 2 = mild lesions; score 3
= severe lesions.

For the purpose of determination of the quality of litter, temperature of
litter was measured on the 21% and 42™ day, on three measuring locations/points
in the box and in this way average temperature of litter for box as experimental
unit was obtained. At the end of trial, in the same way, samples of litter were
taken for determination of the moisture content, by method of drying of samples
on 105° C to constant weight.

At the end of trial, on random sample of 20 chickens per treatment and
determined by sex, blood samples were taken for the purpose of determination
of biochemical parameters, i.e. glucose concentration (spectral-photometry,
GOD-PAP) and total cholesterol (spectral-photometry, PAP).

Data was analyzed by method of variance analysis and Tukey test
(Stat.Soft,Inc. STATISTICA, version 6). Beside presented average values of
evaluations, and for the purpose of more complete consideration of the situation
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in regard to broiler welfare in trial groups, also frequencies of chickens with
certain evaluation of the incidence of investigated welfare indicators are
presented.

Results and discussion

As it can be seen from the table 1, there was no significant effect of
stocking density on weight of chickens at the age of 3 weeks. However, in the
second weighing at the age of chickens of 6 weeks, a tendency of increase of
final body weightes with the decrease of the stocking density can be concluded
with confirmed significance of the investigated effect, in accordance with
results obtained by other authors (Mortari et al., 2002; Dozier et al., 2006,
Skrbi¢ 2007) and indicates higher importance of this rearing factor in final
stages of production cycle.

Table 1. Body weight of chickens in investigated stocking densities at the age of 3 and 6 weeks

Parameter TREATMENT
A | B | C
Body weight (g)
n 199 255 323
3 weeks 82834 + 65.93 83631 + 68.77 837.68 + 73.14
6 weeks 2474.92 + 2945271243533 =+ 287.29"P | 2383.53 + 300.64°

Value expressed as X + Sd;
AB Values within the row without same letters are significantly different (p < 0.01)

Gait score represents subjective method of evaluation of the walking
ability of chickens. Established differences in average values of gait score (table
2) between groups of chickens of both ages were bellow the limit of statistical
importance which further induces the conclusion that housing of chickens in
lower density (10 compared to 16 birds/m”) doesn’t lead to improvement of the
walking ability. However, it must be taken into consideration that in general
there were no problems with walking of chickens in any of the groups, which
can have influence if we made the right conclusion. Frequency of certain scores
per groups, however, indicates certain effect of the stocking density, as well as
the age which reflects the effect of body weight of chickens on the ability to
walk. Chickens at the age of 3 weeks in groups A and B weren’t given scores
bellow 2 which means that there were no serious problems in relation to their
maneuver abilities and speed. However, in group of higher stocking density (C),
in 2.78 % of evaluated chickens a significant disorder of walking was
registered. In the same group but at the age of 6 weeks, 4 % of evaluated
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chickens were immobile. Main cause is physical inactivity of chickens as
consequence of lack of space in higher stocking density and genetic
predisposition for high final body weights which are in disharmony with the
development of the locomotive apparatus (Sanotra et al., 2001; Petersen,
2004).

Table 2. Impact of stocking density on the gait score of broilers at 3 and 6 weeks of age

Frequency, %
Treatment n Ayerage
galt score 0 1 2 3 4 5
3 weeks
A 36 0.27 76.92 19.23 3.85 0 0 0
B 36 0.33 72.22 22.22 5.56 0 0 0
C 36 0.47 66.66 25.00 5.56 0 2.78 0
6 weeks
A 36 0.35 70.27 24.32 5.41 0 0 0
B 36 0.47 68.75 21.87 6.25 0 3.13 0
C 36 0.68 48.00 48.00 0 0 0 4.00

Results of the incidence of hock burns and foot pad lesions, which were
evaluated at the same time are presented in table 3. Based on average values of
the evaluation of the incidence and severity (degree) of the hock burns and foot
pad lesions, good condition in all chicken groups and ages can be concluded.
Frequency of certain scores for hock burns in the 6™ week of age however
suggests the tendency of increase of number of chickens with serious ankle
inflammations with the increase of stocking density, which is result of contact
with fresh, coarse litter over longer period of time which chickens sped in the
rest period (lying). Broilers spend during day approx. 76-86 % of total time
lying. In conditions of higher stocking density, as well as with the age, i.e.
increase of the body weight, this percentage reaches the top limit (Weeks et al.,
2000).
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Table 3. Impact stocking density on the incidence of hock burns and foot pad
esions of broilers at 3 and 6 weeks of age

Treatment n Average Frequency, %
score 1 | 2 I 3
Hock burns
3 weeks
A 54 1.04 96.30 3.70 0
B 49 1.03 97.44 2.56 0
C 46 1.00 100.00 0 0
6 weeks
A 47 1.01 97.30 2.70 0
B 46 1.08 86.11 13.89 0
C 46 1.15 80.56 19.44 0
Foot pad lesions
3 weeks
A 54 1.02 98.15 1.85 0
B 49 1.00 100.00 0 0
C 46 1.00 100.00 0 0
6 weeks
A 47 1.00 100.00 0 0
B 46 1.00 100.00 0 0
C 46 1.00 100.00 0 0

Control of feathering of broiler was carried out at the age of 3 weeks
(table 4) considering that this process was finished at the age of 6 weeks. Poor
feathering can be predisposition for incidence of different skin lesions.
Differences between trial groups in average evaluation/score for feathering were
small and without statistical significance.

Table 4. Effect of stocking density on feathering in broilers at 3 weeks of age

Treatment A;’Ceé?fe 1 Frequenczy, % -
A 1.91 37.04 55.55 7.41
B 1.56 58.98 41.02 0
C 1.97 39.13 50.00 10.87

Also, based on frequency of scores for feathering in trial groups the effect of
investigated stocking densities cannot be clearly determined. Elwinger (1995)
states that stocking density has no effect on chicken feathering as one of the
indicators of health condition of chickens. Relatively limited effect of stocking
density on environment conditions and indirectly on health condition of
broilers, is explained by strict control of microclimatic conditions in modern
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systems for ventilation/air quality and heating in most of the facilities included
in the research.

Quality of litter in trial groups, expressed through average temperature
and moisture content, is presented in table 5. Clearly, by increase of stocking
density also the content of moisture and temperature of litter increase, i.e. in
general its quality is worsening. Similar results are stated by Elwinger (1995),
Dozier et al. (2005), Dozier et al. (2006), Mendes et al. (2004), who point out
also the importance of season. At the same time with the increase of
temperature and moisture content, also physical and microbiological
characteristics of litter change, which are important in relation to incidence of
contact dermatitis caused by bacterial infections, especially Staphylococcus
aureus and Escherichia coli (Butterworth, 1999). However, correlation between
the moisture content of the litter and incidence of serious foot-pad dermatitis
cases was not statistically significant in the research by Eichner et al. (2007),
which is in accordance with our research results, which indicate to the
conclusion that for incidence of foot pad dermatitis other factors are also
important, such as type of litter, nutrition factors, growth dynamics, etc.
(Petersen, 2004).

Table 5. Average temperature and moisture content of litter in investigated stocking

densities
Treatment Average temperature, °C Average mpisture content (%)
3 weeks 6 weeks in 6 week
A 21.75 29.66 42.49
B 22.50 30.83 49.59
C 22.67 31.83 54.76

Presented results of the biochemical blood parameters (table 6) are
without statistically significant differences between trial groups and indicate the
conclusion that from the physiological aspect there was no difference in broiler
welfare in investigates stocking densities. Similar results are stated by Dozier et
al. (2006), Thaxton et al. (2006) and conclude that stocking densities between
30 and 45 kg BW/m’ to 49 days of age do not represent causes of stress.
Established concentrations of glucose and total cholesterol in blood of broilers
from trial groups were within limits of reference values. Glucose concentration
was slightly higher than the value stated by Pavkov et al. (1998) for control
group, whereas it is in accordance with results of Kanacki et al. (2008). Rusov
(2002) states explicit need of birds for this quick accessible source of energy
which is in their blood in the double concentration compared to blood from
mammals, which is in accordance with presented results.
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Table 6. Biochemical parameters of blood from broilers at the age of 42 days

Glucose conc., Total cholesterol conc.,
Treatment
mmol/l mmol/l
A 10.74 £ 0.57 236 £ 0.23
B 1123 + 1.03 241 £ 040
C 10.71 + 0.77 2.65 + 0.28
!
A 10.56 + 0.32 240 £ 0.19
B 11.52 + 041 242 + 0.16
C 10.68 + 0.81 274 £ 0.29
?
A 10.92 + 0.74 232 £ 029
B 1094 + 1.42 240 £ 0.58
C 10.74 + 0.81 2.56 £ 0.27
Conclusion

Based on established indices it can be concluded in general that
reduction of stocking density from 16 to 13, i.e. 10 birds/m® in intensive broiler
production doesn’t have significant effect on main broiler welfare parameters,
which relate to the walking ability, incidence and degree of hock burns, foot
pad lesions and feathering. Absence of physiological adaptive changes in
broilers from every trial group contributes to this conclusion, which eliminates
the condition of stress in investigated stocking densities.

However, determined tendencies of worsening of the quality of litter,
increase of frequency of poor scores for walking ability (gait score), hock burns
and foot pad lesions with the increase of stocking density, indicate the
importance of this factor of rearing and need to define limiting stocking
densities in our climatic and production conditions from the aspect of broiler
welfare but also economical efficiency of production.

UTICAJ GUSTINE NASELJENOSTI NA POJEDINE
PARAMETRE DOBROBITI BROJLERA

Z. Skrbié, Z. Paviovski, M. Lukié, L. Perié, N. Milosevié¢

Rezime

U brojlerskoj proizvodnji gustina naseljenosti, odnosno povrsina poda
po piletu, je veoma vazan faktor dobrobiti koji svojim direktnim i indirektnim
uticajima odreduje nivo porasta telesne mase pilica ali se dovodi u vezu i sa
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drugim indikatorima dobrobiti. Cilj rada je bio definisanje dobrobiti brojlera u
razli¢itim gustinama naseljenosti ocenom sposobnosti kretanja (gait score),
operjalosti, pojave i stepena zapaljenja koze zgloba, lezije na jastucicu stopala i
utvrdivanjem  biohemijskih  parametara krvi (koncentracija  glukoze,
koncentracija ukupnog holesterola) kao pokazatelja stanja stresa. Jednodnevni
pili¢i genotipa Hubbard su razmesteni u bokseve podnog sistema gajenja u 3
gustine naseljenosti i 5 ponavljanja svakog tretmana. Tretman A je oznacavao
gustinu naseljenosti 10 grla/m’; tretman B, 13 grla/m? i tretman C, 16 grla/m®.
Rezultati ogleda ukazuju na nesignifikantnost razlika oglednih grupa brojlera u
pogledu sposobnosti kretanja, stanja koze i nogu, indikatora stresa. Generalno,
dobrobit brojlera u svim oglednim grupama je bila zadovoljavaju¢a. Medutim,
utvrdene tendencije pogorSanja kvaliteta prostirke, povecanja frekvencije losijih
ocena sposobnosti kretanja (gait score), zapaljenja koze zgloba i lezije na
jastuci¢u stopala sa povecanjem gustine naseljenosti, ukazuju na znacaj ovog
faktora gajenja i potrebu definisanja limitiraju¢ih gustina naseljenosti sa aspekta
dobrobiti brojlera ali i ekonomic¢nosti proizvodnje.

Kljuéne reci: brojleri, gustina naseljenosti, dobrobit
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