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Abstract

In the poultry sector, the live weight per unit area has increased compared to previous
years. Due to this live weight increase, foot problems are also increasing. For this
reason, it becomes even more important to make the climatic environment suitable
for the litter and poultry house. In unsuitable environmental conditions, animal
productivity decreases, feed conversion rates decrease, and disease and death rates
increase. The aim of this study was to determine the effects of different litter materials
(wood shavings, rice hulls) and season (winter, spring, summer, autumn) on litter pH,
atmospheric ammonia and foot burn (%) in broiler houses connected to an integration
in Turkey. The research was carried out in 4 broiler house located in Esme district of
Usak province. Each of the poultry house in the same region and in the east-west
direction has a capacity of 10000 units. Their heating and ventilation systems are
similar. In summary rice hulls were effective alternatives to wood shavings as bedding
material for reducing the atmospheric ammonia and foot burn (%).

Introduction

Achieving the expected performance of broilers
depends on suitable environmental factors, one of which
is the type of litter and the management of the litter
(Butcher and Miles, 2012). A quality litter material should
be absorbent, lightweight, inexpensive, with high
moisture absorption and release qualities to minimize
litter caking. An ideal badding material should be nontoxic
(Ritz et al., 2009). Straw, wood shavings and sawdust are
commonly used as litter material. In addition, materials
such as wheat, barley, rye, oats, sunflower, rice, hazelnut,
maize, soy, peanut, cotton, sugarcane are used as purely
or mixed as a litters material (Gencoglan and Gencoglan,
2017). Wood shaving are considered the best litter and
are widely used (Sekeroglu et al, 2013). The most
common air pollutant in poultry houses is ammonia
emission. Many management aspects in the poultry
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industry can affect odor generation and ammonia
emissions. The most common air pollutant in poultry
houses is ammonia emission. Many management aspects
in the poultry industry can affect odor generation and
ammonia emissions. Factors such as litter management,
litter depth, type and management of water and feed
resources, ventilation and temperature control systems,
bird density, animal health and ration quality are at the
top (Hayes et al, 2006). Emission rates should be
evaluated very well, as the ammonia emission levels vary
widely according to the countries, husbandry and
seasons. The pH of the litter used in broiler production is
between 8 and 10, and the pH is approximately 7 in a dry
litter (Lavergne et al., 2006). Most bacteria, including
those responsible for ammonia volatilization, are
ineffective at low pH (Ritz et al., 2009). In animal welfare
inspections in Europe, footpad dermatitis, hock and
breast burn are often used as an indicator of housing
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conditions and the general welfare of broilers (Haslam et
al., 2007). The problem of foot dermatitis is a concern for
the broiler industry, both for product safety and animal
welfare (Shepherd, 2010). Leg health, foot, ankle and foot
burn in broiler chickens is an important indicator of well-
being. Foot burn in broiler is usually superficial in nature,
but can cause pain and discomfort when deeper. In terms
of the etiology of footpad dermatitis in broiler
production, the most important characteristics of the
litter may be the ability of the litter to absorb moisture
and release it rapidly (Bilgili et al., 2009). The most
important characteristics of poultry house is to regulate
the ambient temperature to reduce seasonal effects on
animals. The heating and cooling systems maintain
approximate constant temperatures within the house;
however, climatic factors outside the house may affect
house environmental conditions. The moisture and
temperature of the litter affected by outdoor conditions
(Roberts et al., 2013).

Material and Methods

The research was carried out in 4 broiler house
located in Esme district of Usak province. Each of the
poultry house in the same region and in the east-west
direction has a capacity of 10000 units. Wood shavings
litter were used in two of these four houses, and rices
hulls litter were used in the other two. The research was
carried out in 4 seasons (Winter, Spring, Summer,
Autumn). The same standard ratios produced by the
integrated company were used in all poultry houses for
broilers. Feed and water were available ad libitum during
the investigation. The stocking density is adjusted to 14-
18 broilers per m? at slaughter age. During the
experiment, ammonia gas was measured weekly in the 18

broilers per m? at slaughter age. During the experiment,
ammonia gas was measured weekly in the house. pH
levels were determined in litter. At the end of the
experiment, foot burns (%) of the broilers sent to the
slaughterhouse were determined. Analysis of variance of
obtained data was computed using the general linear
model (GLM) using SPSS 20 version package program.
Significant differences among means were evaluated
using Duncan’s multiple range test.

Results and Discussion

The data on average atmospheric ammonia (ppm)
are presented in Table 1. There were no treatment effects
on atmospheric ammonia (ppm) (p>0.05) in the first
week. But the overall average atmospheric ammonia
(ppm) at weeks 2, 3, 4, 5 and 6 of experiment was
significantly (p<0.05) higher wood shavings compared to
with rice hulls (Table 1). In this study, the summer season
had significantly (p<0.05) lower atmospheric ammonia
(ppm) than all other seasons at weeks 4, 5, and 6. But, the
autumn season had significantly lower atmospheric
ammonia (ppm) (p<0.01) than all other seasons at week 2
and the atmospheric ammonia (ppm) were not differing
significantly (p>0.05) among the groups at weeks 1 and 3.
Exhaust ammonia concentration varied according to the
season. This finding is agreement with the results
reported by Wheeler et al., 2006. There were generally
higher values during cold weather periods corresponding
to relatively low ventilation rates in their investigation.
Mean total NH3 emissions from wheat straw was 19%
higher in litter around waterers than wood shavings
(Tasistro et al., 2007). There were no interactions
between litter type and season (Table 1).

Table 1. The Effect of Different Litter Materials and Season on Atmospheric Ammonia (ppm)

1. Week 2. Week 3. Week 4. Week 5. Week 6. Week
Parameters X+S%  X+SF  ¥+S  X+S%  ¥+S  F¥+S¥
Litter
Rice Hulls 6.610.09 12.5+0.20b 28.5+0.36b 35.9+0.29b 45.0£0.61b 54.0+0.56b
Wood Shavings 6.8+0.10 12.9+0.18a 29.840.29a 37.240.68a 46.8+0.63a 56.3+0.72a
P 0.11 0.04 0.04 0.03 0.01 0.03
Season
Spring 6.9+0.09 13.0+0.19a 29.5+0.44 36.8+0.42ab 47.9+0.81a 57.2+1.06a
Summer 6.7+0.09 13.3+0.16a 28.510.34 34.940.43b 44.00.71b 53.5+0.85c
Autumn 6.710.23 12.140.19b 29.3+0.87 37.4+1.02a 45.6+0.80ab 54.1+0.64bc
Winter 6.610.14 12.610.19ab 29.3+0.51 37.1+0.67ab 46.3%0.57ab 56.0+0.65ab
P 0.49 0.01 0.56 0.03 0.01 0.01
Litter X Season
Rice Hulls X Spring 6.8+0.14 12.7+0.07 28.9+0.85 36.2+0.57 46.610.92 55.6+1.70
Rice Hulls X Summer 6.7+0.28 13.3+0.21 27.910.42 35.3+0.57 42.9+0.99 52.5+1.20
Rice Hulls X Autumn 6.4+0.35 12.0+0.50 28.4+1.84 36.1+1.77 44.8+1.91 53.2+0.85
Rice Hulls X Winter 6.610.21 12.3+0.14 28.8+1.34 36.0£0.35 46.010.21 54.9+0.35
Wood Shavings X Spring 7.0£0.21 13.310.14 30.1+0.49 37.5+0.49 49.2+0.14 58.9+0.35
Wood Shavings X Summer 6.8+0.07 13.3+0.49 29.0+0.14 34.5+1.06 45.1+0.42 54.5+1.77
Wood Shavings X Autumn 7.140.21 12.3+0.28 30.2+1.63 38.7+1.56 46.5£0.99 55.0+1.06
Wood Shavings X Winter 6.610.42 12.9+0.35 29.940.35 38.310.21 46.611.84 57.1+0.35
SEM 0.07 0.14 0.28 0.4 0.48 0.53
P 0.31 0.51 0.96 0.13 0.64 0.78

a, b, c: Means within columns with no common superscript differ significantly (p<0,05).
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pH levels in groups of litter material and seasons were not The incidence of footpad burn was higher in straw litter

statistically .different in TabI.e 2. Thgse results are? si.milar compared litter made of wood shaving in the study by
to and confirm those of earlier studies (Benabdeljelil and Skrbi¢ et al. (2015). Like us, Musilova et al (2013)

Ayachi, 1996; Meluzzi et al., 2008). The straw litter had
higher litter pH than both the shredded paper litter and
wood shavings litter in the study by TerciC et al. (2015).

reported that the most severe damage of the feet was
found in the spring followed by winter. Meluzzi et al.

X ) o (2008) reported that in winter the foot pad dermatitis
Litter material and season significantly affected foot burn score was higher than in summer. There were no

(%). The cc?ndi'Fion of foot .burn (%) deteriorated as the  jioractions between litter material and season on foot
wood shaving litter and spring season. burn (%) (Table 3).

Table 2. The effect of different litter materials and season on litter pH

Parameters 1. Hafta 2. Hafta 3. Hafta 4. Hafta 5. Hafta 6. Hafta
x+5x x+5x x+5x% X+ 5% X+ S5x x + 5%
Litter
Rice Hulls 6.7+0.07 7.210.04 8.1+0.05 8.8+0.09 9.5+0.10 10.4+0.07
Wood Shavings 6.8+0.06 7.3+0.04 8.2+0.03 8.8+0.05 9.4+0.07 10.3+0.07
P 0.25 0.06 0.07 0.63 0.38 0.33
Season
Spring 6.7+0.05 7.210.06 8.210.06 8.9+0.08 9.610.15 10.5+0.13
Summer 6.840.15 7.240.08 8.2+0.08 8.7+0.07 9.4+0.03 10.4+0.05
Autumn 6.840.11 7.310.07 8.1+0.09 8.710.12 9.3+0.13 10.3+0.14
Winter 6.6+0.05 7.210.06 8.210.05 8.9+0.05 9.5+0.09 10.4+0.05
P 0.57 0.9 0.94 0.09 0.15 0.63
Litter X Season
Rice Hulls X Spring 6.8+0.04 7.1+0.04 8.240.11 9.1+0.08 9.9+0.08 10.7+0.04
Rice Hulls X Summer 6.610.40 7.140.13 8.0+0.15 8.610.17 9.4+0.06 10.4+0.16
Rice Hulls X Autumn 6.610.16 7.210.13 8.0+0.16 8.710.31 9.3+0.26 10.2+0.11
Rice Hulls X Winter 6.610.17 7.310.11 8.1+0.13 8.9+0.11 9.5+0.23 10.4+0.11
Wood Shavings X Spring 6.610.06 7.310.11 8.1+0.13 8.810.13 9.4+0.13 10.2+0.06
Wood Shavings X Summer 6.940.10 7.3+0.17 8.31+0.08 8.7+0.09 9.5+0.09 10.3+0.05
Wood Shavings X Autumn 6.9+0.08 7.4+0.06 8.3+002 8.9+0.15 9.3+0.38 10.3+0.47
Wood Shavings X Winter 6.610.06 7.210.14 8.2+0.08 9.0+0.11 9.6+0.23 10.4+0.13
SEM 0.05 0.03 0.03 0.05 0.06 0.05
P 0.19 0.36 0.17 0.29 0.25 0.26

Table 3. The effect of different litter materials and season on foot burn (%)

Parameters 6.Week
X+ S5x
Litter
Rice Hulls 37.9+1.38b
Wood Shavings 43.5+1.74a
P 0.01
Season
Spring 46.3+2.29a
Summer 37.0+1.29¢
Autumn 36.8+1.60c
Winter 42.8+1.65b
P 0.01
Litter X Season
Rice Hulls X Spring 42.542.12
Rice Hulls X Summer 35.0£1.41
Rice Hulls X Autumn 34.0+0
Rice Hulls X Winter 40.0+1.41
Wood Shavings X Spring 50.0+1.41
Wood Shavings X Summer 39.0+1.41
Wood Shavings X Autumn 39.5+0.71
Wood Shavings X Winter 45.5+0.71
SEM 1.3
P 0.36

a, b, c: Means within columns with no common superscript differ significantly (p<0,01).
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Conclusion

Spring season and wood shavings were associated
with increased atmospheric ammonia. Litter material
and seasons had no significant effect (P > 0.05) on litter
pH levels. The study showed that foot burn (%) is a
severe problem by the spring season and wood saving
litter. There were no interactions between litter
material and season on the parameters discussed in
the study.

Acknowledgments

This article is a part of Erman SAHIN’s Master
Thesis “The Effect of Different Litter Materials Used in
Broiler Farm in different season on Performance”

This research did not receive any specific grant
from funding agencies in the public, commercial, or not-
for-profit sectors

References

Benabdeljelil, K., Ayachi, A., 1996. Evaluationof Alternative
Litter Material for Poultry. J. Appl. Poult. Res.5:203-205.

Bilgili, S. F., J. B. Hess, J. P. Blake, K. S. Macklin, B.
Saenmahayak, Sibley, J.L., 2009. Influence of Bedding
Material on Footpad Dermatitis in Broiler Chickens. J.
Appl. Poult. Res. 18:583-589.

Butcher, G.D., Miles, R.D., 2012. Causes and Prevention of Wet
Litter in Broier Houses. University of florida,
VIFASVExtension, VM99.

Gencoglan, S., Gencoglan, C., 2017. The Effect of the Litter
Materials on Broiler Chickens Welfare and Performance.
Turkish Journal of Agriculture - Food Science and
Technology, 5(12): 1660-1667.

Groot Koerkamp, P.W.G., Metz, J.H.M., Uenk, G.H., Philips, V.R.,
Holden, M.R., Sneath, R.W., Short, J.L., White, R.P.,,
Hartung, J., Seedorf, J., Schroder, M., Linkert, K.H.,
Pedersen. S., Takai, H., Johnsen, J.0., Wathes, C.M., 1998.
Concentrations and Emissions of Ammonia in Livestock
Buildings in Northern Europe. J Agr Eng Res, 70, 79-95.

Haslam, S.M., Knowles, T.G., Brown, S.N., Wilkins, L.J., Kestin,
S.C., Warriss, P.D., Nicol, C.J. 2007. Factors Affecting the
Prevalence of Foot Pad Dermatitis, Hock Burn and Breast
Burn in Broiler Chicken. Br. Poult. Sci. 48:264-275.

Hayes, E.T., Curran, T.P., Dodd, V.A., 2006. Odour and Ammonia
Emissions from Intensive Poultry Units in Ireland.
Bioresource Technology 97, 933-939.

Lavergne TK, Stephens MF, Schellinger D, Carney Jr WA. 2006.
In-House Pasteurization of Broiler Litter. LSU Ag Centre
Research and Extension. Pub. 2955 (200) 9/06.

Meluzzi, A., Fabbri, C., Folegatti, E., Sirri, F., 2008. Survey on
Chicken Rearing Conditions in Italy: Effects of Litter
Quality and Stocking Density on Productivity, Foot
Dermatitis and Carcase Injuries. Brit. Poultry Sci. 49:257-
264.

Musilova, A., Lichovnikova, M., Hampel, D., Przywarova, A,,
2013. The Effect of The Season on incidence of Footpad
Dermatitis and its Effect on Broilers Performance. Acta
Univ. Agric. Silvic. Mendel. Brun., 61: 1793-1798.

Ritz, C.W., Fairchild, B.D., Lacy, M.P., 2009. Litter Quality and
Broiler Performance. Service Ce, vol. Bulletin 1267.
Georgia: The university of Georgia college of agricultural
and environmental sciences, 1-7.

Roberts, B.N., R.H. Bailey, M.R. MclLaughlin, D.M. Miles,
Brooks, J.P., 2013. Spatial and Temporal Analysis of
Microbial Populations in Production Broiler House Litter
in the southeastern United States. J. Appl. Poult. Res.
22:759-770. doi:10.3382/japr.2012-00688.

Sekeroglu, A., Eleroglu, H., Sarica, M., Camci, 0., 2013. Yerde
Uretimde Kullanilan Altlik Materyalleri ve Altlik Yonetimi.
Tavukguluk Arastirma Dergisi 10: 25-34.

Shepherd, E. M., 2010. Environmental Effects on Footpad
Dermatitis. Master of Science Thesis, The Graduate
Faculty of the University of Georgia, Athens, Georgia,
USA.

Skrbi¢, Z., Pavlovski, Z., Luki¢, M., Petri¢evi¢, V., 2015.
Incidence of Footpad Dermatitis and Hock Burns in
Broilers as Affected by Genotype, Lighting Program and
Litter Type. Annls. Anim. Sci, 15: 433-445.
https://doi.org/10.1515/a0as-2015-0005.

Tasistro, A.S., Ritz, C.W., Kissel, D.E., 2007. Ammonia Emissions
from Broiler Litter: response to bedding materials and
acidifiers. British Poultry Science, 48, 399—-405.

Tercic D, Zolger M, Pestotnik M. 2015. Effect of Different Litter
Materials on Foot Pad Dermatitis, Hocking Born and
Feather Coverage in Broiler Chickens. Acta Agriculturae
Slovenice, 106(2): 97-101.

Wheeler, E.F., Casey, K. D., Gates, R.S., Xin, H., Zajaczkowski,
J.L., Topper, P.A., Liang, Y., Pescatore, A.J., 2006.
Ammonia Emissions from Twelve U.S. Broiler Chicken
Houses. Trans. Am. Soc. Agric. Biol. Eng. 49:1495-1512.



