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ABSTRACT 
Litter management is important for poultry housing husbandry and affects chicken performance. The present 

study evaluated the effect of bedding material and gender on the productive, physiological, and immunological 

performance of a new hybrid chicken (WINZY Line 105) under cold stress for 56 days of age. A total of 540 

one-day-old broiler chicks were divided into two groups. The groups, including 270 males (M) and 270 

females (F) were further divided into two sub-groups, including sawdust litter (SL) and plastic slatted floor 

(PSF), three replicates, and 45 chickens each. Broiler chickens were raised during the winter with an average 

temperature of 10oC for 56 days. Productive, physiological, and immunological performance parameters were 

measured. The obtained results indicated that M reared on PSF (M x PSF) recorded the highest values in body 

weight (BW), body weight gain (BWG), carcass characteristics, and the best values in feed conversion 

compared with other interaction groups during all experimental periods. In addition, F reared on PSF had 

higher BW, carcass, and thigh percentages, low feed intake (FI), and best feed conversion compared to females 

reared on SL. The M reared on PSF had the highest hepatic enzymes except AST which was higher in F reared 

on PSF than other treatments. However, renal function biomarkers (Creatine, Uric acid, Urea) were higher in 

both M and F that were reared on SL than those reared on PSF. Moreover, there was a significant interaction 

detected for antibody titters against avian influenza (H5) and Newcastle disease at 21 days of age suggesting 

that the highest values observed for M reared on PSF (M x PSF) compared with other interaction groups 

during the experimental period, and it was higher in F that reared on PSF than F reared on SL at 21 days of 

age. It can be concluded that plastic slatted floors could be an alternative to substitute wood shavings to raise 

broiler chickens since it was efficient from the perspective of environmental conditions and production rates. 
 

Keywords: Bedding material, Environmental adaptation, Hybrid chicken, Immunological parameter, 

Productive trait, Plastic slatted floor, Performance 
 

 

INTRODUCTION 
 

Bedding management is critical for animal welfare, 

especially in intensive production systems. Litter protects 

the chickens from the rigid ground, and facilitates the 

evaporation of urine, excreta, and spilled water. To 

improve the health and welfare of chickens, they should be 

kept on a dry floor. A variety of factors are used in broiler 

production to meet these goals. The main factors are the 

type of litter material used, housing system, litter control 

methods, and bird water balance (Collett, 2012). 

The purpose of bedding material included excreta and 

moisture absorption, aerobic decomposition of excrement, 

and heat insulation (Shepherd and Fairchild, 2010). 

Additionally, it influences the body weight (BW) and 

immunity of broiler chicks, which reflects on growth rate 

and carcass quality like carcass body weight percent. 

Broilers reared on sand and paper roll floors perform 

similarly to those reared on wood shavings (Bilgili et al., 

2009; Toghyani et al., 2010).  

Broiler performance can be enhanced through 

practical litter management to ensure a healthy atmosphere 
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in their houses by controlling ammonia concentrations, 

and increasing immunological responses against various 

diseases (Beker et al., 2004; Miles et al., 2004; De Jong et 

al., 2014; Wei et al., 2015). In addition, heat exhaustion 

puts broiler breeding in danger (Liverpool-Tasie et al., 

2019). 

The most common materials used as litter in 

commercial broiler production are wood shavings and 

sawdust; recently, plastic floors have been effective in 

providing a healthy environment and higher production 

rates. Wood shavings and plastic floors demonstrated 

better performance with males than females at 42 days of 

age including weight increase, feed intake, and feed 

conversion (Almeida et al. 2017).  

Climate change negatively impacted both direct and 

indirect agricultural production systems and people's food 

security, especially in dry areas like Sub-Saharan Africa  

(Thompson et al., 2010). The Food and Agricultural 

Organization (FAO, 2011) advised increasing public 

awareness of how climate change affects food security and 

nutrition, the mechanisms affecting food security, and how 

to adapt to climate change. 

This study aims to investigate the effect of two 

different bedding materials (sawdust litter and plastic 

slatted floors) on the growth performance and 

immunological parameters of both males and females of 

the new hybrid chickens WINZY Line 105. 

 
MATERIALS AND METHODS 

 

Ethical approval 

The animal study protocol was conducted with 

permission and approved by the Review Board of Animal 

Production Research Institute (APRI), Agriculture 

Research Center, Ministry of Agriculture, Dokki, Giza, 

Egypt. All experiments were conducted according to the 

relevant guidelines and regulations of the Ethical 

Committee coded: 202110 

 

Broiler chickens 

A new hybrid breed broiler that originated from a 

crossing between the local native Egyptian breed 

(Fayomy) PP line and the French line breed (Sasso) GG 

line. The average body weight for males is 2.2 kg, while 

for females it was 1.750 kg at 52 days of age. This line 

was characterized by a sex phenotype difference where the 

color of females was reddish brown and can be easily 

differentiated from the yellowish-grey color of males at 

one day old. 

Experimental design  

The current study was conducted in collaboration with 

Misr Organic Food Industry Company, Animal Production 

Research Institute Animal Health Research Institute, 

Agricultural Research Center, Ministry of Agriculture, 

Egypt. This study was conducted at the facility of poultry 

breeding station, Anshas, Sharkaia, Egypt. The chicks 

were hatched from the fifth generation of cross-type 

chickens (WINZY line 105) of both sexes. A total of 540 

chicks were reared from one day old up to 56 days old. 

The chicks were divided into two groups of 270 males (M) 

and 270 females (F). Groups were further divided into two 

sub-groups based on the type of litter:  sawdust litter (SL) 

and plastic slatted floor (PSF), with 3 replicates of 45 

chickens each under the same management conditions 

including ventilation system, lighting program, 

temperature inside houses, feeding formulae, and 

vaccination programs. The composition and calculated 

analysis of the basic diet was done according to the NRC 

(1994) and presented in Table 1. The chickens, house 

facility, and plastic-slated floor were supplied by Misr 

Organic Food Industry Company. 

 

Floor design 

The floors were distributed in rooms at the same 

height in each room. Broiler chickens were reared on two 

types of bedding material (sawdust litter and plastic slatted 

floor). Sawdust litter was distributed with height (7 cm) 

and considered as control groups. The plastic slatted floor 

was designed with narrow holes measured 2-3 millimeters 

thick. Water and feed diet were provided ad libitum. 

Broiler chickens in this experiment were reared during the 

winter season (December 2021 and January 2022) under 

extreme cold conditions. The ambient temperature in the 

daytime reached 10°C and fell to 2°C at night. The chicks 

were reared in a semi-closed, controlled house with a 

nearly fixed temperature inside to maintain chickens 

during growth. 

 

Effective operation 

Live body weight (BW) and feed intake (FI) were 

recorded weekly, consequently body weight gain (BWG) 

and the feed conversion (FC) ratio were calculated too. 

Daily mortalities were counted, and a weekly mortality 

rate was computed. 

 

Features of slaughter and carcass 
After eight weeks, chickens were kept fasting for 5-6 

hours to keep the corps of the chickens empty at 

slaughtering time, then three chickens from each treatment 

were slaughtered by slitting the jugular vein, de-feathered, 
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eviscerated, weighted, and the percentages of live body 

weights were calculated. The breast, thigh, and giblets 

were excised, weighed, and expressed as percentages to 

live body weights. 

 
Table 1. Composition of basal diet of the hybrid broiler (WINZY Line 105) affected by gender and plastic-based bedding 

material from day one to eight weeks of age 

Finisher 

(43-56 days) 

Grower 

(22-42 days) 

Starter 

(1-21 days) 
Ingredients (%) 

65.25 61.65 56.00 Yellow corn 

21.00 25.00 32.50 Soya bean meal 44% 

7.00 7.00 6.00 Corn gluten meal 62% 

3.25 2.50 2.00 Cotton seed oil 

1.00 1.00 0.80 Di-calcium phosphate 

1.75 2.00 1.85 Limestone 

0.25 0.25 0.25 Salt 

0.30 0.30 0.30 Mineral and vitamin mix* 

0.10 0.15 0.15 DL-Methionine 

0.10 0.15 0.15 L-lysine 

100 100 100 Total 

Calculated analysis 

19.29 20.88 23.08 Crude protein (%) 

3201.57 3104.62 3004.95 ME (kcal/kg diet) 

3.08 3.24 3.61 Crude fiber (%)  

0.97 1.00 1.00 Calcium (%) 

0.54 0.56 0.55 Available phosphorus (%)  

0.46 0.52 0.53 Methionine (%) 

0.95 1.07 1.23 Lysine (%) 

0.79 0.87 0.91 Methionine+Cysteine (%) 

*Vitamin and mineral mix. mix: each 3kg contains: Vit. A, 12000000 IU; Vit. D3, 2000000 IU; Vit. E, 10 g; Vit. K, 2.0 g; Vit. B1, 1g; Vit. B2, 5g; Vit. B6, 
1.5 g; Vit. B12, 10 mg; Folic acid, 1g; Biotin, 50mg; Pantothenic acid, 10 g; Nicotinic acid, 30 g; Choline chloride, 250 g; Mn, 60g; Fe 30, g; Zn, 50 g; Cu, 

10g; I, 1 g; Co 100 mg; Se, 100 mg; Anti-oxidant, 10 g, and complete to 3.0 kg by Calcium Carbonate. The data in the table was calculated according to NRC 

(1994). 

 

Blood parameters 

Blood parameters were measured at the Reference 

Laboratory for Veterinary Quality Control on Poultry 

Production, Animal Health Research Institute, Giza, 

Egypt. Blood testing was carried out to evaluate 

physiological performance in the tested groups. Blood 

samples were taken from 18 chickens/treatment after 

slaughtering at 56 days of age from each group in 

collecting tubes containing heparin as an anticoagulant to 

obtain whole blood as 1 mL per individual bird. Then, it 

was centrifuged for 15 min at 3000 rpm and stored at -

20°C. Blood testing parameters conducted in this study 

included: liver function testing the concentrations of two 

enzymes, aspartate transaminase (AST) and alanine 

transaminase (ALT), and measuring glucose level, alkaline 

phosphatase (ALP), and kidney function testing creatinine 

(CRE), uric acid and urea by calorimetric methods using 

commercial kits of Bio Diagnostic Co., Egypt, following 

the manufacturer's instructions. 

 

Immunological parameters 

 On days 10 and 21, blood samples were collected to 

determine immunological parameters including antibody 

titters against avian influenza virus (H5) and Newcastle 

disease (ND). Blood samples were taken on days 10 and 

21 from 18 chickens from each group using sterile plastic 

syringes to collect blood from the wing vein as 1 mL per 

individual bird then left for complete agglutination to 

separate serum. The collected sera were transferred to 

Eppendorf tubes and centrifuged at 3000 rpm to separate 

clear sera. Serum samples were tested to determine the 

immunological response after vaccination by measuring 

antibody titers against avian influenza virus (AIV-H5) and 

Newcastle disease virus (NDV) using Hemagglutination 

inhibition test (HI) according to standard protocol 

(WOAH, 2021). 

 

Statistical analysis 

The experiment data were statistically examined by 

analysis of variance according to Mead (2002) using 

ANOVA procedures of SAS (SAS, 2011). The statistical 

model was used as the following formula. 
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Yij =  μ + Zi + Sj + (ZS) ij + eij 

Where Yij is an observation,  μ is the overall mean, Zi is 

the effect of the sex groups, (i is equal to 1 and 2), Sj is the 

effect of bedding materials (j is equal to 1 and 2), (ZS)ij is 

the interaction effect between sex and bedding materials 

(ij = 1, 2….+4), eij refer to random error. 

The differences between means were tested by using 

Duncan
’
s multiple-range test procedures (Duncan, 1955), 

and p-values less than 0.05 were considered significant. 

The percentage values were subjected to sine 

transformation before analyzing variance. Means were 

present after recalculating from the transformed value to 

percentages. 

 

RESULTS 

 

Body weight and body weight gain  

The effects of sex and bedding material on BW and 

BWG are illustrated in Table 2. During all the 

experimental periods, males (M) had significantly higher 

BW and BWG values than females (F). However, the 

bedding material has a low impact on the BW. Chickens 

raised on plastic slatted floors (PSF) had higher BWGs at 

different ages (1-8 weeks) than chickens kept on sawdust 

litter (SL). The results indicated that a significantly higher 

interaction was found for BW and BWG, indicating that 

the highest values were observed for M reared on PSF 

compared with those of the other interaction groups during 

all experimental periods and this interaction was higher for 

F reared on PSF than for F reared on SL (p < 0.05). 

 

Feed intake and feed conversion  

The effect of sex and bedding type on FI and FC are 

shown in Table 3. Significant increases in FI and FC 

among males and females were found during all the 

experimental periods (p < 0.05). Compared with females, 

males presented a higher FI during all experimental 

periods and improved FC by 0.2% during the whole 8 

weeks and 0.25% during (4-8 weeks). No significant 

differences were found in FI during all experimental 

periods for chickens reared on either floor type (SL or 

PSF), while chickens reared on PSF had higher FCs by 

0.08% and 0.06%, respectively, than chickens housed on 

SL at 4–8 and 1–8 weeks of age (p < 0.05). The interaction 

effects demonstrated that the FI of males raised on both 

types of floors did not differ significantly. However, 

compared to females raised on SL, those raised on PSF 

had lower FI and higher FC. For all the experimental 

periods, the FC values for males raised on PSF were 

higher than those for the other interaction groups (p < 

0.05). 

 

Carcass traits of several internal organs 

As shown in Table 4, males had significantly higher 

live body weight (LBW) than females including carcass 

2.3%, breast 0.97%, and thigh 0.8%, while giblet 

percentages were not significantly different (p < 0.05). 

Compared with those raised on sawdust litter, the chickens 

raised on plastic slatted floors had a substantially higher 

percentage of carcass by 1.55%, breast by 0.83%, and 

thigh by 0.98% (p < 0.05). The interaction effects 

indicated no significant differences in LBW between 

males reared on both floor types (SL and PSF; p < 0.05). 

However, females reared on PSF had higher LBW (carcass 

by 1.2% and thigh by 1.18%) than females reared on SL. 

Among the males reared on SL, those reared on PSF had 

the highest LBW (carcass by 1.9%, breast by 0.84% and 

thigh by 0.79%; p < 0.05). Furthermore, there was no 

significant difference in giblet percentages among the 

groups (p > 0.05). 

 

Blood parameters 

The hepatic and renal function biomarkers affected by 

the sex and rearing system are presented in Table 5. 

Alanine transaminase (ALT) and glucose levels were 

significantly higher in males than in females. However, 

renal function biomarkers (CRE, uric acid, and urea) were 

significantly higher in F than in M (p < 0.05). Chickens 

that were reared on PSF had the highest hepatic function 

biomarkers AST and ALT and the lowest renal function 

biomarkers (p < 0.05). The interaction effects indicated 

also that M reared on PSFs had the highest hepatic 

function biomarkers, except for AST, which was higher in 

F reared on PSFs than in those of other groups (p < 0.05). 

However, renal function biomarkers were higher in both 

M and F chicks reared on SL. 

 

Immunological performance  

According to the data in Figure 1, M had significantly 

higher antibody titers against avian influenza AI (H5) and 

ND at the 10
th 

and 21
st 

days of age than females (p < 0.05). 

Moreover, chickens reared on PSF had higher antibody 

titters against AI (H5) and ND on the 21
st 

day of age than 

those reared on SL. The data revealed that there was a 

higher interaction effect on the antibody titters against AI 

(H5) and ND at 10
th 

and 21
st 

days of age, suggesting that 

the highest values were observed for M reared on PSF 

compared with those of the other interaction groups during 

the whole experimental period (p < 0.05).  
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Table 2.  Body weight and body weight gain of the hybrid broiler (WINZY Line 105) affected by gender and plastic-based 

bedding material from day one to eight weeks of age 

Items 
Body weight Weight gain 

1d 4 W 8 W 1d-4 W 4-8 W 1d-8 W 

Gender 

M 33.64±0.68 594.48±15.52a 1813.78±22.04a 553.36±10.30a 1234.61±22.70a 1787.97±23.88a 

F 33.67±0.26 510.30±10.01b 1508.50±21.81b 476.63±9.89b 998.20±16.30b 1474.83±22.12b 

P Value 0.956 0.006 0.001 0.001 0.001 0.001 

Bedding 

materials 

SL 33.66±0.48 544.00±45.27 1646.33±166.40 510.34±45.23 1102.33±122.16b 1612.67±166.40b 

PSF 33.65±0.55 560.78±46.03 1683.78±171.31 519.65±38.38 1130.48±130.75a 1650.13±171.31a 

P Value 0.983 0.609 0.055 0.590 0.028 0.041 

Interaction between gender and bedding materials  

Gender 
Bedding 

materials 
 

M 
SL 33.64±0.76 585.44±10.52a 1800.67±7.40b 551.80±3.54a 1215.22±11.08b 1767.02±8.70b 

PSF 33.64±0.76 603.51±1.33a 1842.56±6.38a 554.91±9.41a 1254.00±10.22a 1808.91±6.43a 

F 
SL 33.68±0.07 502.56±6.57c 1492.00±10.00d 468.87±11.12b 989.44±6.59c 1458.32±10.93d 

PSF 33.66±0.41 518.04±5.12bc 1525.00±9.95c 484.38±10.93b 1006.9±5.06c 1491.34±11.68c 

P Value. 0.973 0.022 0.007 0.002 0.003 0.002 
a, b, c, d Means bearing different superscript letters within the same column were significantly different (p < 0.05). d: Day, W: week, M: Males, F: Females, SL: 
Sawdust litter, PSF: Plastic slatted floor.  

 

 

 

Table 3. Feed intake and feed conversion of the hybrid broiler chickens affected by gender and plastic-based bedding material 

from day one to eight weeks of age 

Items 
Body weight Weight gain 

1 d – 4 wk. 4 wk.- 8 wk. 1d- 8wk. 1d-4 W 4-8 W 1d -8 W 

Gender 

M 1253.85±11.37a 2799.30±43.03a 4053.15±51.94a 2.27±0.05b 2.27±0.04b 2.27±0.04b 

F 1137.58±20.33b 2511.04±50.61b 3648.62±54.25b 2.39±0.06a 2.52±0.08a 2.47±0.07a 

P Value 0.023 0.007 0.005 0.032 0.008 0.006 

Bedding 

materials 

SL 1189.67±66.67 2666.94±130.0 3856.62±199.52 2.34±0.08 2.43±0.10a 2.40±0.12a 

PSF 1201.76±60.33 2643.40±183.22 3845.16±222.11 2.32±0.09 2.35±0.12b 2.34±09b 

P Value 0.678 0.057 0.122 0.321 0.046 0.033 

Interaction between gender and bedding materials  

Gender 
Bedding 

materials 
 

M 
SL 1253.09±5.12a 2784.69±30.3a 4037.79±28.66a 2.27±0.04c 2.29±0.02c 2.29±0.03c 

PSF 1254.61±11.18a 2813.91±45.39a 4068.52±62.22a 2.26±0.05c 2.24±0.04d 2.25±0.05d 

F 
SL 1126.25±6.51b 2549.19±14.55b 3675.44±17.17b 2.40±0.05a 2.58±0.03a 2.52±0.02a 

PSF 1148.91±14.61b 2472.89±25.62c 3621.80±66.54c 2.37±0.06b 2.46±0.05b 2.43±0.05b 

P Value. 0.037 0.008 0.009 0.042 0.009 0.008 

a, b, c, d Means bearing different superscript letters within the same column were significantly different (p < 0.05). d: Day, W: Week, M: Males, F: Females, SL: 

Sawdust litter, PSF: Plastic slatted floor 
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Table 4. Carcass traits of the hybrid broiler (WINZY Line 105) affected by gender and plastic-based bedding materials from day 

one to eight weeks of age 

Items 
Body weight 

(gm) 
Carcass (%) Breast (%) Thigh (%) Giblets (%) 

Gender 

M 1901.67±12.69a 78.25±1.95a 25.45±1.08a 28.02±0.54a 4.86±0.09 

F 1771.67±11.19b 76.28±1.88b 24.48±0.64b 27.22±1.12b 4.78±0.15 

P Value 0.006 0.033 0.022 0.036 0.151 

Bedding 

materials 

SL 1820±14.62 76.49±2.23b 24.55±0.78b 27.13±1.09b 4.80±0.16 

PSF 1853.33±54.04 78.04±1.51a 25.38±0.64a 28.11±0.48a 4.84±0.09 

P Value 0.336 0.047 0.041 0.040 0.611 

Effect of interaction between gender and bedding materials 

Gender Bedding materials  

M 
SL 1898.33±30.12a 77.31±1.43bc 25.03±1.02bc 27.62±0.12b 4.83±0.10 

PSL 1905.00±32.23a 79.19±0.99a 25.87±0.88a 28.41±0.46a 4.88±0.09 

F 
SL 1741.67±12.52c 75.67±2.85d 24.07±0.56d 26.63±1.23c 4.76±0.22 

PSL 1801.67±14.46b 76.89±0.88cd 24.90±1.12c 27.81±0.45b 4.79±0.08 

P Value. 0.024 0.031 0.042 0.032 0.345 

a, b, c, d Means bearing different superscript letters within the same column were significantly different (p < 0.05). d: Day, W:week, M: Males, F: Females, SL: 

Sawdust litter, PSF: Plastic slatted floor 

 

 

 

 

Table 5. Blood parameters of the hybrid broiler (WINZY Line 105) as affected by gender and plastic-based bedding material 

from day one to eight weeks of age  

Items 
AST 

(U/L) 

ALT 

(U/L) 

Glucose 

(mg/100ml) 

ALK 

(U/L) 

CRE 

(mg/dl) 

Uric acid 

(mg/dl) 

Urea 

(mg/dl) 

Gender 

M 67.10±4.19 59.55±2.02a 81.05±3.54 a 110.44±4.94 0.81±0.08b 3.80 ±.62b 4.81±1.16b 

F 65.70±4.33 56.38±2.17b 78.14 ±1.40b 109.37±4.2 0.89±0.11a 4.23 ±.49a 5.11±0.86a 

P Value 0.422 0.007 0.004 0.654 0.002 0.009 0.005 

Bedding 

materials 

SL 64.07±3.76b 56.92±2.16b 78.07±2.86b 105.78±0.88b 0.93±0.06a 4.31±.60a 5.29±0.71a 

PSF 68.73±3.72a 59.02±2.51a 81.11±2.61a 114.03±1.26a 0.77±018b 3.72±.42b 4.63±1.11b 

P Value 0.003 0.023 0.033 0.005 0.004 0.003 0.003 

Effect of interaction between gender and bedding materials   

Gender 
Bedding 

materials 
 

  

M 
SL 66.47±3.31b 58.77±1.00b 78.76±2.83bc 105.98±0.65b 0.88±0.03b 4.48±.68a 5.23±0.68a 

PSF 67.73±3.5b 60.33±1.71a 83.33±1.38a 114.90±0.66a 0.73±0.06d 3.98±0.39b 4.39±.54c 

F 
SL 61.67±1.70c 55.07±1.28c 77.38±1.19c 105.57±1.04b 0.98±0.03a 4.14±0.41ab 5.34±.88a 

PSF 69.73±3.31a 57.70±2.28bc 78.89±1.14b 113.16±1.05a 0.80±0.02c 3.46±0.28c 4.88±.74b 

P Value. 0.023 0.016 0.008 0.007 0.006 0.005 0.006 

a, b, c, d Means bearing different superscript letters within the same column were significantly different (p < 0.05). d: Day, W: Week, M: Males, F: Females, SL: 

Sawdust litter, PSF: Plastic slatted floor 
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Figure 1. Antibody titers against avian influenza and Newcastle disease at days 10

th
 and 21

st
 of the age in hybrid broiler 

chickens (WINZY Line 105) as affected by gender and plastic-based bedding materials from day one to eight weeks of age. M 

(SL): Male (Sawdust Litter). M (PSF): Male (Plastic Slatted Floor). F (SL): Female Sawdust Litter. F (PSF): Female (Plastic 

Slatted Floor). *: p < 0.05.  

 
 

DISCUSSION 

 

Litter or bedding material is an important constituent of 

the poultry industry and growth performance, it primarily 

affects growth parameters such as BW and BWG 

(Almeida et al. 2017). In this study, the chickens reared on 

the plastic-slated floor had better growth performance than 

those in the wood shavings. The perforated plastic floors 

were considered to be a good alternative to wood shavings 

when rearing broiler chickens both sex male and female 

(Almeida et al. 2018). They were effective at promoting a 

better-quality environment and superior production rates.  

Females and males grown on plastic floor had a BWG 

significantly higher than that reported in wood shavings. 

Similar results were obtained in a previous study; when 

comparing groups reared on different floor materials, the 

growth of chickens reared on a plastic-slatted floor was 

higher in terms of final BW, BWG, and growth rate than 

other flooring systems (Almeida et al., 2018; Çavuşoğlu et 

al. 2018).  

Feed intake in females of Winzy line 105 was 

recorded as 3621.8g and 3675.4g at 8 weeks of age for 

rearing on PSF and SL respectively, while for males was 

4068.5g and 4037.8g respectively.  In a previous study, 

males grown on plastic floors were heavier than males 

raised on wood shavings, and females raised on plastic 

floors were also heavier than those reared on the wood 

shavings floor.  

Manning et al. (2007) indicated the level of water 

usage may be influenced by the litter quality and the 

degree of absorbency of the litter material.  

The higher final BW and total FI of broilers in the 

groups raised in fully or partially slatted flooring designs 

were significantly higher than those of broiler chickens in 

the deep litter flooring system (Topal and Petek, 2021).  

Carcass body weight for females reared on PSF was 

higher than SL in both sexes. That was agreed with Kralik 

et al. (2015), who indicated that sex had a higher 

significant impact on the live weight, carcass weight, and 

weight of the main body parts. it is also preferable for 

individuals of younger ages, to be reared on a plastic-

slated flooring system (Passini et al., 2012). Almeida et al. 

(2017) verified that females raised on plastic flooring had 

a heavier carcass weight than those raised on wood 

shavings, but male broiler chickens had a heavier carcass 

weight than females. Slat flooring systems showed 

preference in younger ages at slaughter (Çavuşoğlu et al., 

2018). Poultry reared on plastic floor had higher live 

weights and carcass weights for males than females 

(Almeida et al., 2018).  

Abo Ghanima et al. (2020) investigated the effects of 

three litter-rearing systems including wood-shaving litter, 
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perforated plastic slate-rearing systems, and cage-rearing 

systems, they reported that chickens raised on wood-

shaving litter had lower dressing percentages than 

chickens raised on plastic-slatted floors. They reported 

that the style of flooring had no significant impact on the 

relative weights of the liver and heart. Broilers raised on 

different types of floors indicated nonsignificant 

differences in LBW and giblets, according to Farghly et al. 

(2021a; 2021b). 

Compared to chickens reared on sawdust, chickens 

reared on perforated plastic floors had significantly 

heavier carcasses. According to Al-Nasseri et al. (2021), 

an increase in the live body weight of chickens reared on 

plastic floors due to general improvement in 

environmental conditions, including improved air quality 

and heat relief due to decreased dust content and decreased 

moisture in the floor, leading to increased performance 

and growth parameters. The plastic-slated floor system 

allows the chickens' feet to be in direct contact with the 

ground, this allows high heat conductivity in the 

environment and facilitates airflow around the chickens. 

Blood parameters like AST and ALT were higher in both 

sexes reared on PSF than SL. These results support those 

of Wang et al. (2015), who reported that chickens reared 

in litter-based systems had lower apparent ileal digestible 

energy intake than those reared on the Net rearing system 

during the first 3 weeks of age.  

The results also indicated that monitoring blood 

parameters was important for assessing stress and immune 

response to stressors in poultry (Saeed et al., 2019; 

Nwaigwe et al., 2020). 

The increased significant interaction effect on the 

antibody titters against AI (H5) and ND on days 10
 
and 21

 

of age was observed in this study. Results suggested that 

the highest values were observed for M reared on PSF 

compared with those of the other interaction groups during 

the whole experimental period. There were higher 

antibody titers in female individuals reared on PSF than in 

female individuals reared on SL on the 21
st 

day of age 

which indicated the desirable effect of PSF on immunity 

than the SL.  

The level of AIV-H5 and NDV antibodies in chickens 

reared on PSF compared with those reared on sawdust 

litter SL revealed that antibody titers against NDV and AI 

were elevated in the PSF groups. These results indicated a 

significant increase in the level of antibodies against both 

viruses and increased their vaccination response and 

ability for stress control. Previous results suggested that 

rearing chickens in cages and on plastic-slated floors could 

enhance immunity (Sogunle et al., 2008).   

CONCLUSION 

 

The plastic slatted floors were effective in terms of 

environmental conditions and production rates, and they 

are suitable replacements for wood sawdust during the 

growing period of broilers chickens. This flooring system 

would enhance production rates and immunity under 

adverse climatic conditions in chickens. The production 

efficiency of the hybrid breed used in this study was 

enhanced using a plastic slated floor compared to the 

traditional sawdust floor, especially for body weight gain 

and antibody titers against ND and AI.  

 

DECLARATIONS 

 

Ethical considerations 

The article was written originally by authors from the 

obtained original data and it was not submitted or 

published totally or even partially in other publications. 

The text article is checked by a well-known plagiarism 

checker software before submission to the journal. 

 

Acknowledgments 

The authors are grateful to Misr Organic Food 

Industry Company for its funding support for this study.  

 

Authors’ contributions  

Mohamed EL-masry (ME) and
 
Magdy Hassan (MH) 

designed, performed, and followed up the experiment. 

Ahmed Bealish (AB), Magdy Ouda (MO), and Ibrahim 

Fathey (IF)
 
ran the experiment and conceived the study. 

Tarek El-Afifi (TE) and Abdelsatar Arafa (AA) did the 

laboratory work. Hanaa Abd El-Atty (HA) wrote the 

original draft. Hanaa Abd El-Atty (HA), Abdelsatar Arafa 

(AA), and Hanan Fahmy (HF) participated in the 

manuscript draft review, coordination, and editing. All 

authors read and approved the final manuscript.  

 

Competing interests 

The authors declare that they have no conflict of 

interest. 

 

Funding  

Misr Organic Food Industry Company, Egypt funded 

this study by providing the hybrid chicken of the 5
th

 

generation (WINZY Line 105) and germinated feed 

(barley + sorghum). 

 

Availability of data and materials 



EL-Masry et al., 2024 

252 

The data that support the findings of this study are 

available from the corresponding author upon reasonable 

request.  

 

REFERENCES 

 

Abo Ghanima MM, Abd El-Hack ME, Othman SI, Taha 

AE, Allam AA, and Eid Abdel-Moneim AM (2020). 

Impact of different rearing systems on growth, carcass 

traits, oxidative stress biomarkers, and humoral 

immunity of broilers exposed to heat stress. Poultry 

Science, 99(6): 3070-3078. DOI: 

https://www.doi.org/10.1016/j.psj.2020.03.011  

Almeida EA, De Souza LFA, Sant’Anna AC, Bahiense 

RN, Macari M, and Furlan RL (2017). Poultry rearing 

on perforated plastic floors and the effect on air 

quality, growth performance, and carcass injuries-

experiment 1: Thermal comfort. Poultry Science, 

96(9): 3155-3162. 

https://www.doi.org/10.3382/ps/pex131 

Almeida EA, Sant'Anna AC, Crowe T, Macari M, and 

Furlan RL (2018). Poultry rearing on perforated 

plastic floors and the effect on air quality, growth 

performance, and carcass injuries- Experiment 2: Heat 

stress situation. Poultry Science, 97(6): 1954-1960. 

DOI: http://www.doi.org/10.3382/ps/pey048 

Al-Nasseri ANI, Taha AT, and Hasan ATK (2021). 

Effects of different broiler flooring `systems on 

surface temperature, air quality and carcass characters 

of broilers. IOP Conference Series of Earth and 

Environmental Science, 735: 012011. Available 

at: https://ui.adsabs.harvard.edu/abs/2021E%26ES..73

5a2011A/abstract 

Beker A, Vanhooser SL, Swartzlander JH, and Teeter RG 

(2004). Atmospheric ammonia concentration effects 

on broiler growth and performance. Journal of 

Applied Poultry Research, 13(1): 5-9. DOI: 

https://www.doi.org/10.1093/japr/13.1.5 

Bilgili SF, Hess JB, Blake JP, Macklin KS, Saenmahayak 

B, and Sibley JL (2009). Influence of bedding 

material on footpad dermatitis in broiler chickens. The 

Journal of Applied Poultry Research, 18(3): 583-589. 

DOI: https://www.doi.org/10.3382/JAPR.2009-00023 

Çavuşoğlu E, Petek M, Abdourhamane İM, Akkoc A, and 

Topal E. Effects of different floor housing systems on 

the welfare of fast-growing broilers with an extended 

fattening period. Archives Animal Breeding, 61(1): 9-

16. DOI: https://www.doi.org/10.5194/aab-61-9-2018, 

2018 

Collett SR (2012). Nutrition and wet litter problems in 

poultry. Animal Feed Science and Technology, 173(1-

2): 65-75. DOI: 

https://www.doi.org/10.1016/j.anifeedsci.2011.12.013 

De Jong IC, Gunnink H, and van Harn J (2014). Wet litter 

not only induces footpad dermatitis but also reduces 

overall welfare, technical performance and carcass 

yield in broiler chickens. Journal of Applied Poultry 

Research, 23(1): 51-58. DOI: 

https://www.doi.org/10.3382/japr.2013-00803 

Duncan DB (1955). Multiple range and multiple F 

tests. Biometrics, 11(1): 141. DOI: 

https://www.doi.org/10.2307/3001478 

Food and agriculture organization of the United Nations 

(FAO) (2011). Climate change mitigation finance for 

smallholder agriculture, pp. 1-88. Available at: 

https://www.fao.org/climatechange/29763-

0daebeae838c70f713da780982f16e8d9.pdf 

Farghly MFA, Mahrose KM, Cooper RG, Metwally KA, 

Abougabal MS, and El-Ratel IT (2021a). Use of 

available crop by-products as alternative bedding 

materials to wheat straw for rearing broilers. Animal: 

An International Journal of Animal Bioscience, 15(7): 

100260. DOI: 

https://www.doi.org/10.1016/j.animal.2021.100260 

Farghly MFA, El-Kelawy AMI, Kassab AY, and Emam 

MS (2021b). Use of palm wastes as alternative 

flooring materials in broiler chickens houses under 

prevailing conditions in new valley. Journal of Desert 

and Environmental Agriculture, 1(1): 59-69. DOI: 

https://www.doi.org/10.21608/jdea.2021.61866.1006 

Kralik G, Kralik Z, Kušec ID, Škrtić Z, and Kralik I 

(2015). Influence of dietary histidine, hybrid line and 

gender on chicken meat quality and carnosine 

concentration. The Journal of Poultry Science, 52(4): 

295-303. DOI: 

https://www.doi.org/10.2141/jpsa.0140201 

Kumar M, Ratwan P, Dahiya SP, and Nehra AK (2021). 

Climate change and heat stress: Impact on production, 

reproduction and growth performance of poultry and 

its mitigation using genetic strategies. Journal of 

Thermal Biology,  97: 102867. DOI: 

https://www.doi.org/10.1016/j.jtherbio.2021.102867 

Lamarca DSF, Pereira DF, Magalhães MM, and Salgado 

D (2018). Climate Change in Layer Poultry Farming: 

Impact of heat waves in region of Bastos, Brazil. 

Brazilian Journal of Poultry Science, 20(4): 657-664. 

DOI: https://www.doi.org/10.1590/1806-9061-2018-

0750 

Lien R J, Conner DE, and Bilgili SF (1992). The use of 

recycled paper chips as litter material for rearing 

broiler chickens. Poultry Science, 71(1): 81-87. DOI: 

https://www.doi.org/10.3382/ps.0710081 

Liverpool-Tasie LSO, Sanou A, and Tambo JA (2019). 

Climate change adaptation among poultry farmers: 

Evidence from Nigeria. Climatic Change, 157: 527-

544. DOI:  https://www.doi.org/10.1007/s10584-019-

02574-8 

Manning L, Chadd SA, and Baines RN (2007). Water 

consumption in broiler chicken: A welfare indicator. 

World’s Poultry Science Journal, 63(1): 63-71. DOI: 

https://www.doi.org/10.1017/S0043933907001274  

Mead R (2002). Statistical methods in agriculture and 

experimental biology, 3
rd

 Edition. Chapman and 

https://www.doi.org/10.1016/j.psj.2020.03.011
https://www.doi.org/10.3382/ps/pex131
http://www.doi.org/10.3382/ps/pey048
https://ui.adsabs.harvard.edu/abs/2021E%26ES..735a2011A/abstract
https://ui.adsabs.harvard.edu/abs/2021E%26ES..735a2011A/abstract
https://www.doi.org/10.1093/japr/13.1.5
https://www.doi.org/10.3382/JAPR.2009-00023
https://www.doi.org/10.5194/aab-61-9-2018,%202018
https://www.doi.org/10.5194/aab-61-9-2018,%202018
https://www.doi.org/10.1016/j.anifeedsci.2011.12.013
https://www.doi.org/10.3382/japr.2013-00803
https://www.doi.org/10.2307/3001478
https://www.fao.org/climatechange/29763-0daebeae838c70f713da780982f16e8d9.pdf
https://www.fao.org/climatechange/29763-0daebeae838c70f713da780982f16e8d9.pdf
https://www.doi.org/10.1016/j.animal.2021.100260
https://www.doi.org/10.21608/jdea.2021.61866.1006
https://www.researchgate.net/journal/The-Journal-of-Poultry-Science-1349-0486
https://www.doi.org/10.2141/jpsa.0140201
file:///C:/Users/DELL/AppData/Local/Temp/lu303723w2fko.tmp/0.odt/C:/Users/DELL/Downloads/J.%20Thermal%20Biology%22HYPERLINK%20J.%20Thermal%20Biology
file:///C:/Users/DELL/AppData/Local/Temp/lu303723w2fko.tmp/0.odt/C:/Users/DELL/Downloads/J.%20Thermal%20Biology%22HYPERLINK%20J.%20Thermal%20Biology
https://www.sciencedirect.com/journal/journal-of-thermal-biology/vol/97/suppl/C
https://www.doi.org/10.1016/j.jtherbio.2021.102867
https://www.doi.org/10.1590/1806-9061-2018-0750
https://www.doi.org/10.1590/1806-9061-2018-0750
https://www.doi.org/10.3382/ps.0710081
https://www.doi.org/10.1007/s10584-019-02574-8
https://www.doi.org/10.1007/s10584-019-02574-8
https://www.doi.org/10.1017/S0043933907001274


J. World Poult. Res., 14(2): 244-254, 2024 

 

253 

Hall/CRC., New York, pp. 1-488. DOI: 

https://www.doi.org/10.1201/9780203738559 

Miles DM, Branton SL, and Lott BD (2004). Atmospheric 

ammonia is detrimental to the performance of modern 

commercial broilers. Poultry Science, 83(10): 1650-

1654. DOI:  

https://www.doi.org/10.1093/ps/83.10.1650 

Mohammed HH, Abdelaty AI, Saleem AY, Youssef MI, 

and Abdel-Hamid SE (2019). Effect of bedding 

materials on duck’s welfare and growth performance. 

Slovenian Veterinary Research, 56(Suppl 22): 149-56. 

DOI: https://www.doi.org/10.26873/SVR-752-2019 

National research council (NRC) (1994). Nutrient 

Requirements of Poultry, 9
th

 Revised Edition. The 

National Academies Press., Washington, DC. 

Available at: https://www.agropustaka.id/wp-

content/uploads/2020/04/agropustaka.id_buku_Nutrie

nt-Requirements-of-Poultry_Ninth-Revised-Edition-

1994-NRC.pdf 

Nwaigwe CU, Ihedioha JI, Shoyinka SV, and Nwaigwe 

CO (2020). Evaluation of the hematological and 

clinical biochemical markers of stress in broiler 

chickens. Veterinary World, 13(10): 2294-2300. DOI: 

https://www.doi.org/10.14202/vetworld.2020.2294-

2300 

Oh SM, Yoon SY, Lee JY, Jeon SM, Oh DY, Ha JJ, Song 

YH, and Kim JS (2019). Effects of mixed or split-sex 

feeding on growth performance and behavior of 

Korean Native Chicken (KNC). Annals of Animal 

Resource Sciences, 30(3): 105-110. DOI: 

https://www.doi.org/10.12718/AARS.2019.30.3.105 

Passini R, De Araujo MAG, De Almeida EA, and Yasuda 

VM (2012). Evaluation of reflective painting of the 

roof and artificial ventilation on performance and 

carcass yield of broilers. Revista Brasileira de 

Zootecnia, 41: 1769-1774. DOI: 

http://www.doi.org/10.1590/S1516-

35982012000700029 

Saeed M, Abbas G, Alagawany M, Kamboh AA, Abd El-

Hack ME, Khafaga AF, and Chao S (2019). Heat 

stress management in poultry farms: A comprehensive 

overview. Journal of Thermal Biology,  84: 414-425. 

DOI: 

https://www.doi.org/10.1016/j.jtherbio.2019.07.025 

Shepherd EM and Fairchild BD (2010). Footpad 

dermatitis in poultry. Poultry Science, 89(10): 2043-

2051. DOI: https://www.doi.org/10.3382/ps.2010-

00770 

Sogunle OM, Egbeyale LT, Bajomo TT, Bamigboje OV, 

and Fanim AO (2008). Comparison of the 

performance, carcass characteristics and 

haematological parameters of broiler chicks reared in 

cage and floor. Pakistan Journal of Biological 

Sciences, 11(3): 480-483. DOI: 

https://www.doi.org/10.3923/pjbs.2008.480.483 

Thompson HE, Berrang-Ford L, and Ford JD (2010). 

Climate change and food security in Sub-Saharan 

Africa: A systematic literature review. Sustainability, 

2(8): 2719-2733. DOI: 

http://www.doi.org/10.3390/su2082719 

Toghyani M, Gheisari A, Modaresi M, Tabeidian SA, and 

Toghani M (2010). Effect of different litter material 

on performance and behavior of broiler chickens. 

Applied animal behaviour science, 122(1): 48-52. 

DOI: 

https://www.doi.org/10.1016/j.applanim.2009.11.008 

Topal E and Petek M (2021). Effects of fully or partially 

slatted flooring designs on the performance, welfare 

and carcass characteristics of broiler chickens. British 

Poultry Science, 62(6): 804-809. DOI:  

https://www.doi.org/10.1080/00071668.2021.193439

9 

Wang Y, Ru YJ, Liu GH, Chang WH, Zhang S, Yan HJ, 

Zheng AJ, Lou RY, Liu ZY, and Cai HY (2015). 

Effects of different rearing systems on growth 

performance, nutrients digestibility, digestive organ 

weight, carcass traits, and energy utilization in male 

broiler chickens. Livestock Science, 176: 135-140. 

DOI: 

https://www.doi.org/10.1016/j.livsci.2015.03.010 

Wei FX, Hu XF, Xu B, Zhang MH, Li SY, Sun QY, and 

Lin P (2015). Ammonia concentration and relative 

humidity in poultry houses affect the immune 

response of broilers. Genetics and Molecular 

Research, 14(2): 3160-3169. DOI: 

https://www.doi.org/10.4238/2015.April.10.27 

World organization for animal health (WOAH) 

(2021). Terrestrial animal health code.  Avian 

influenza (including infection with high pathogenicity 

avian influenza viruses). Volume I, Paris, France, 

Chapter 3.3.4, pp. 1-28. Available at: 

https://www.woah.org/fileadmin/Home/fr/Health_stan

dards/tahm/3.03.04_AI.pdf 

World organization for animal health (WOAH) (2021). 

Terrestrial animal health code. Newcastle disease 

(infection with Newcastle disease virus). Volume I, 

Paris, France, Chapter 3.3.14, pp. 1-23. Available at: 

https://www.woah.org/fileadmin/Home/fr/Health_stan

dards/tahm/3.03.14_NEWCASTLE_DIS.pdf 

Yang KY, Ha JJ, Roh H, Cho C, Oh SM, and Oh D 

(2019). Effects of litter type and gender on behavior 

characteristics and growth performance of Korean 

Hanhyup broiler. Korean Journal of Poultry Science, 

46(3): 155-160. DOI: 

http://www.doi.org/10.5536/KJPS.2019.46.3.155

 

 

 

https://www.doi.org/10.1201/9780203738559
https://www.doi.org/10.1093/ps/83.10.1650
https://www.doi.org/10.26873/SVR-752-2019
https://www.agropustaka.id/wp-content/uploads/2020/04/agropustaka.id_buku_Nutrient-Requirements-of-Poultry_Ninth-Revised-Edition-1994-NRC.pdf
https://www.agropustaka.id/wp-content/uploads/2020/04/agropustaka.id_buku_Nutrient-Requirements-of-Poultry_Ninth-Revised-Edition-1994-NRC.pdf
https://www.agropustaka.id/wp-content/uploads/2020/04/agropustaka.id_buku_Nutrient-Requirements-of-Poultry_Ninth-Revised-Edition-1994-NRC.pdf
https://www.agropustaka.id/wp-content/uploads/2020/04/agropustaka.id_buku_Nutrient-Requirements-of-Poultry_Ninth-Revised-Edition-1994-NRC.pdf
https://www.doi.org/10.14202/vetworld.2020.2294-2300
https://www.doi.org/10.14202/vetworld.2020.2294-2300
https://www.doi.org/10.12718/AARS.2019.30.3.105
http://www.doi.org/10.1590/S1516-35982012000700029
http://www.doi.org/10.1590/S1516-35982012000700029
file:///C:/Users/DELL/AppData/Local/Temp/lu303723w2fko.tmp/0.odt/C:/Users/DELL/Downloads/J.%20Thermal%20Biology%22HYPERLINK%20J.%20Thermal%20Biology
https://www.doi.org/10.1016/j.jtherbio.2019.07.025
https://www.doi.org/10.3382/ps.2010-00770
https://www.doi.org/10.3382/ps.2010-00770
https://www.doi.org/10.3923/pjbs.2008.480.483
http://www.doi.org/10.3390/su2082719
https://www.doi.org/10.1016/j.applanim.2009.11.008
https://www.doi.org/10.1080/00071668.2021.1934399
https://www.doi.org/10.1080/00071668.2021.1934399
https://www.doi.org/10.1016/j.livsci.2015.03.010
https://www.doi.org/10.4238/2015.April.10.27
https://www.woah.org/fileadmin/Home/fr/Health_standards/tahm/3.03.04_AI.pdf
https://www.woah.org/fileadmin/Home/fr/Health_standards/tahm/3.03.04_AI.pdf
https://www.woah.org/fileadmin/Home/fr/Health_standards/tahm/3.03.14_NEWCASTLE_DIS.pdf
https://www.woah.org/fileadmin/Home/fr/Health_standards/tahm/3.03.14_NEWCASTLE_DIS.pdf
http://www.doi.org/10.5536/KJPS.2019.46.3.155


EL-Masry et al., 2024 

254 

Publisher’s note: Scienceline Publication Ltd. remains neutral with regard to jurisdictional claims in published maps and institutional 

affiliations. 

 

Open Access: This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 

sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 

original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other 

third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 

material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation 

or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit 

https://creativecommons.org/licenses/by/4.0/. 

 

© The Author(s) 2024 

 

 

https://www.science-line.com/
https://creativecommons.org/licenses/by/4.0/

