RESEARCH ARTICLE

Effect of Chemically Altered Litter on Welfare Parameters of
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ABSTRACT

The experiment was conducted to study the effect of chemically treated litter on the welfare parameters of commercial broiler
chicken. A total of 144 straight-run day-old commercial broiler chicks were distributed randomly into six treatment groups, each group
consisted of four replications, each of 6 chicks. The experiment was conducted in two different seasons, winter and monsoon, each of
6 weeks duration. The treatments included: T, (control, rice husk as litter material); T, (rice husk litter treated with alum @ 90 g/sq.ft.),
T; (litter treated with boric acid, H;BO;, @ 24 g/sq.ft.; T, (litter altered with sodium bisulphate (NaHSO,) @ 25 g/sq.ft.); T (litter treated
with commercially available probiotic product @ 1 g/ sq.ft); and T (litter treated with commercially available Yucca schidigera liquid
solution @ 1.0 mL/ sq.ft). The chemical alteration of litter (T, to T,) was done on the 1%, 15 and 29t days of the experiment period.
The percentage of footpad lesions with 0 score was found higher in T2 in both the seasons followed by T;, T,, T, Ts and T, in winter and
by Te, T3, T4, T, and T, in monsoon. Similarly, the hock burn percentage was found higher in T, in both seasons followed by Ts, Ty, Ty, T,
and T, in winter and by T, T, T¢, Ts, and T; in monsoon. A higher 0 score percentage indicated improved welfare parameters. In both
seasons, there were no blister sores on the breast. Based on the overall result of the present experiment, it can be concluded that the
broiler birds reared on rice husk litter material treated or amended with alum @ 90 g/sq.ft had decreased the footpad and hock burn

lesions than the control and other treatment groups.
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INTRODUCTION

he Indian poultry industry has emerged as the most

dynamic and fast-expanding segment of the agro-animal-
based industry. Population growth, rapid urbanization,
altered lifestyles, shifting food habits, and increased per
capita income; all contribute to the increasing demand for
poultry products. As a result, the broiler industry is one of
the most successful and valuable agricultural businesses.
Most broilers are raised on litter, and they spend most of
their time in close contact with litter material. Hence, litter
quality has a major effect on the performance and health
of broilers (Nagaraj et al., 2007). The poultry litter used
for broiler raising is a source of released ammonia and its
amelioration is a principal factor that influences the health
status and performance of birds (Rashid et al., 2017). The
addition of various chemicals on litter material improved
the bird production performance and welfare parameters
because of better litter conditions and minimum levels of
microorganism. Caked litter increases the ammonia level,
thus negatively affecting the broiler’s health, welfare, growth
performance, and carcass quality (Miles et al., 2004).

Broiler litter is a mixture of a substrate with the excreta
of birds and may produce many detrimental bacteria that
may develop, such as Salmonella spp , Campylobacter spp.,
Escherichia coli, Clostridium perfringens, and Staphylococcus
aureus (Taboosha, 2017). Commercial broiler chicks are grown
in an open-sided deep litter system in which the birds spend
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the majority of their time on the litter and their footpads,
hocks, and breasts are continuously in contact with the
bedding material on the floor. As a result, the type, quantity,
and quality of litter material determine the extent to which
hock burns, footpad dermatitis, leg deformities, breast burns,
and blisters develop (Bilgili et al., 2009). Many previous studies
used only a few compounds to investigate the influence of
litter amendment. However, no definitive conclusion could
be made, particularly in the context of India. Therefore, the
present study was aimed to assess the comparative effect of
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different chemical treatment of litter on welfare parameters
of commercial broiler chicken.

MATERIALS AND METHODS

Total 144 day-old commercial straight run broiler chicks
from a single hatch acquired from commercial hatcheries,
Anand, Gujarat (India) were used for the experiment. Chicks
were weighed individually, wing banded, and distributed
randomly into six treatment groups; each of four replicates
with six chicks in each replicate. The treatments included: T,
(Control, Rice husk as litter material), T, (rice husk mixed with
Alum @ 90 g/sq.ft., T; (with Boric acid (H;BO;) @ 24 g/sq.ft.,
T,: with Sodium Bisulphate (NaHSO,) @ 25 g/sq.ft.), T (with
commercially available probiotic product @ 1 g/sq.ft) and T,
(with commercially available Yucca schidigera liquid solution
@ 1.0 mL/sq.ft. The birds were raised in a deep litter type of
housing system with the fresh rice husk as litter (bedding)
material. The chemical treatment of litter (T, to T¢) was done
onthe 1%, 15™ and 29" days of the experimental period. The
feed was prepared as per the nutrient specification for the
broiler recommended by Anonymous (2007) standard.

The experiment was conducted in two different seasons.
Experiment-l was conducted in the winter season (WS,
December-January) and experiment-ll was conducted
in the monsoon season (MS, August-September) for six
weeks duration each. The average minimum and maximum
temperatures during the winter season were 14.40 and 27.08
°C, with minimum and maximum relative humidity of 49.03
and 84.31 %, respectively. The corresponding averages for
temperature in the monsoon season were 26.08 and 32.25
°C, and relative humidity 71.36 and 89.65 %, respectively.
The floor space per bird given was @ 0.5 ft? for 1-2 weeks of
age, 1.0 ft? for 3-4 weeks of age, and 1.5 ft? for 5-6 weeks of
age. All six groups were raised under similar environmental
and management conditions, except for the litter treatment/
alteration. A digital hanging balance was used to calculate
the weight of the litter, and the same amount of litter was
used in each replicate. A thickness of 5 to 7 centimeters was
maintained throughout the experiment. Proper spreading
and timely stirring of the litter material was done to keep the
thickness uniform. Vaccination was done at timely intervals
to maintain healthy flocks. Biosecurity measures were strictly
observed throughout the experimental period. At the
entrance of the experimental shed, liquid phenyl solution
was added daily as biosecurity measures.

Welfare parameters studied at the end (42" day, 6" week)
of the experiment were footpad lesions, hock lesions, and
breast blisters. Footpad and hock burn lesions were scored
on a five-point scale ranging from 0 to 4. A score of 0 was
considered as good, while a score of 4 was considered as
bad (Kaukonen et al,, 2016). The breast blister was graded
on a scale of 0 to 2 on a three-point scale. A score of 0 was
seen as excellent, while a score of 2 was regarded as poor
(Nielsen, 2004).
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ResuLts AND Discussion

Footpad Lesions

The findings on footpad lesions scores 0 to 4 in broilers under
experiment | and I, i.e. winter and monsoon, are depicted
in Table 1. The footpad lesions (%) with 0 scores during
experiment-| (winter) were found to be highestin T, followed
by T3, T, Tg, Ts, and lowest in T,. The footpad lesions (%) with
1 score were higher in T followed by T;, Ty, T;, T3 and lower in
T,. The footpad lesions with 2 scores during winter were seen
onlyin T, at4.35% (Table 1). During experiment-Il (monsoon),
the footpad lesions (%) with 0 scores were observed higher
in T, followed by Ty, T, T,, T and T,. The footpad lesions (%)
with 1 score were found higherin T, followed by T5, T5, T,, Ty
and lower in T, The footpad lesions (%) with 2 scores were
found marginally different with higher values in T, followed
by T;, T, Ts, Ts, and lower in T,. However, no lesions of scores
3 and 4 were noted in any of the seasons under any of the
treatments (Table 1).

Similar to present findings Bjedov et al. (2013) recorded
a lower incidence of footpad lesions (%) in chopped straw
with the addition of microbial preparation (16.67) than
in unchopped straw (36.02), chopped straw (20.09), and
unchopped straw with the addition of microbial products
(33.00) with respective score 3. Furthermore, Purswell et
al. (2013) found significantly (p<0.05) higher incidence of
footpad lesions in the negative control litter compared
to one treated with sodium bisulfate on different days.
However, Sahoo et al. (2017) noted only one bird with a
footpad scored 3 in the control group compared to the alum
and sodium bisulphate treated groups. Toppel et al. (2018)
discovered a reduced incidence of footpad lesions with
different concentrations of sodium bisulfate complex (SBS)
(150 and 250 g/mz) compared to untreated litter. Rashid et al.
(2017) observed higher erosion of skin on birds’ feet, ulcers,
scabs, and swollen footpads in the control group, while mild
lesions were found in litter treated with calcium carbonate
@ 50 g/kg or no lesions were found in litter treated with alum
@ 25 g/kg and litter treated with @ 25 g alum and @ 50 g
calcium carbonate/kg. Unlike present observations Oliveira
et al. (2015) reported non-significant variation in footpad
lesions (%) among the aluminium sulfate, gypsum, dolomitic
limestone, and charcoal treated groups, as well as the control
group. Similar to current findings Mohammed (2019) also
reported significantly (p<0.01) higher (100%) incidence of
footpad lesion score 3 in litter treated with alum (UT-2.50)
compared to litter without alum.

Hock Burn Lesions

The hock burn lesions (%) with 0 scores during experiment-|
(winter) were found to be higher in T, followed by T;, T, T,,
Ts, and lower in T,. Furthermore, the hock burn lesions (%)
with 1 score were found higher in T, followed by Ts, T,, Ty,
s, and lower in T,. The hock burn lesions (%) with 2 score
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was found only in T, (4.35), and no hock burn scores 3 and
4 were observed in any of the groups (Table 2). During
experiment-Il (monsoon), the hock burn lesions (%) with 0
scores were found to be the highest in T, followed by T,
Ty Ter T, and T,. The corresponding hock burn lesions (%)
with 1 score were higher in T,, T; followed by T, T,, T5 and
T,. During monsoon, the hock burn lesions (%) with 2 scores
were found to be higher in T, and T; followed by T, T, T,,
and lower in T,. The corresponding hock burn lesions (%)

with 3 scores were also found to be higher in T, followed
by Ts, Te, Ty, T3 and no lesion was seen in T,. The hock burn
lesion with 4 scores was found only in control T, (8.70 %).
Thus during monsoon season, the hock burn lesions scores
2,3 and 4 were found higher in T, than in other treatment
groups (Table 2). It was noticeable that 0 score footpad
lesions and hock burn lesions were lower in monsoon as
compared to winter but score 1 lesions were higher in
monsoon as compared to winter.

Table 1. Footpad lesions of broilers in different litter treatments at the end of the experiment in winter and monsoon seasons

Footpad score T, T, T; T, T T
Experiment-l (Winter): Number of birds assessed (% of score)
0 13 (56.52) 20(83.33) 17 (73.91) 17 (70.83) 14 (58.33) 16(69.56)
1 9(39.13) 4(16.67) 6 (26.09) 7(29.17) 10 (41.67) 7 (30.44)
2 1(4.35) 0 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0
Total 23(100.00) 24 (100.00) 23 (100.00) 24 (100.00) 24 (100.00) 23 (100.00)
Experiment-Il (Monsoon): Number of birds assessed (% of score)
Footpad score T, T, T, T, T T
0 4 (17.39) 14 (58.33) 11 (45.83) 10 (41.67) 9(39.13) 11 (45.83)
1 14 (60.87) 9 (37.50) 11 (45.83) 11 (45.83) 11 (47.83) 11 (45.83)
2 5(21.74) 1(4.17) 2(8.33) 3(12.50) 3(13.04) 2(8.33)
3 0 0 0 0 0 0
4 0 0 0 0 0 0
Total 23 (100.00) 24 (100.00) 24 (100.00) 24 (100.00) 23 (100.00) 24 (100.00)
Figures in parentheses indicate the percentage of welfare score.
Table 2: Hock burn score of broilers in different litter treatments at the end of the experiment in winter and monsoon seasons
Hock burn score T, T, T, T, T Te
Experiment-l (Winter): Number of birds assessed (% of score)
0 11 (47.83) 21(87.50) 17 (73.91) 16 (66.67) 14 (58.33) 16 (69.57)
1 11 (47.83) 3(12.50) 6 (26.09) 8(33.33) 10 (41.67) 7(30.43)
2 1(4.35) 0 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0
Total 23 (100.00) 24 (100.00) 23(100.00) 24(100.00) 24(100.00) 23(100.00)
Experiment-ll (Monsoon): Number of birds assessed (% of score)
0 6 (26.09) 12 (50.00) 10 (41.67) 10 (41.67) 8(34.78) 9(37.50)
1 7 (30.43) 11 (45.83) 11 (45.83) 10 (41.67) 8(34.78) 10 (41.67)
2 4(17.39) 1(4.17) 2(8.33) 2(8.33) 4(17.39) 3(12.50)
3 4(17.39) 0 1(4.16) 2(8.33) 3(13.04) 2(8.33)
4 2(8.70) 0 0 0 0 0
Total 23(100.00) 24 (100.00) 24(100.00) 24(100.00) 23(100.00) 24 (100.00)

Figures in parentheses indicate the percentage of welfare score.
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In the present experiment, moisture was lower in the alum
and boric acid supplement groups, so the incidence of welfare
parameters was less in these groups. In our experiment, the
moisture percentages ranged from 11-34% and 13-43% during
winter and monsoon season, respectively. Therefore, a higher
incidence of footpad and hock burn lesions with 2 and 4 scores
was found in monsoon with higher moisture (21.74 & 17.39%
respectively) as compared to winter season (4.35 & 4.35%,
respectively). The present findings suggest that litter wetness
is the most critical determinant in the development of footpad
and hock burn lesions in broiler chicks, this is also supported
by many previous studies (Meluzzi et al., 2008; Shepherd and
Fairchild, 2010; De Jong et al., 2014). Similar to our observations,
lower incidence of hock burn lesions recorded in acid treated
group (Lonkar et al,, 2018) and 150 and 250 g/m? of sodium
bisulfate complex group (Toppel et al., 2018) compared to
untreated litter. The current findings however differ from
those of Oliveira et al. (2015), wherein the hock burn lesions
percentages were non-significant amongst the aluminum
sulfate, gypsum, dolomitic limestone, and charcoal treated
groups, as well as the control group. In general, in the present
study, the incidence of footpad and hock burn scores were
lower in the alum and sodium bisulpate groups compared to
other treatment groups, but the control group had a greater
incidence of welfare parameters.

BREAST BLISTERS

There were no blister sores on the breast in any experiment.
The present results were in accordance with the findings of
Sahoo etal. (2017), who also noted absence of breast blisters
in the alum, sodium bisulphate treated groups as well as in
the control group, while Onbasilar et al. (2013) found non-
significant difference in breast blister (%) with 4 and 8%
of the Yucca schidigera groups and the untreated group.
Furthermore, Avcilar et al. (2018) revealed that the feather
score and skin injury were non-significant in all sepiolite
amended litter groups.

CONCLUSIONS

The present experiment concluded that the welfare
parameters such as hock burns and footpad lesions were
significantly lower in the broilers reared on the rice husk
litter treated with alum @ 90 g/sq.ft area as compared to the
control group and the litter treated with boric acid @ 24 g/
sq.ft.; sodium bisulphate @ 25 g/ sq.ft.; commercially available
probiotic product @ 1 g/ sq.ft; or with commercially available
Yucca schidigera liquid solution @ 1.0 ml/ sq.ft. Furthermore,
no adverse effect was observed in any of the groups in the
breast blister parameter.
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