


Comparative Effects of Cage and Slat Rearing Systems on Broiler Breeder Growers	Comment by Sanny Babera: The title of the study is not in accordance with the procedure used. Maybe the author may consider revising it to fit on the objective parallel to the methodology.


ABSTRACT
The present study was carried out under farm conditions to compare the effects of cage and slat floor rearing systems on the growth performance, livability, uniformity, and welfare of Cobb 430 female broiler breeders during their growing phase (9–22 weeks). A total of 2,400 pullets were allocated equally to the two housing systems, with performance indicators such as weekly body weight, feed efficiency, foot lesions, shank length, and breast muscle condition assessed. The results showed that the cage-reared birds consistently showed significantly higher body weights (3176.18 ± 1.73 g vs. 2974.66 ± 2.70 g in slats at 22 weeks) and marginally better livability (95.0% vs. 93.3%). Slat-reared birds exhibited superior breast muscle scores with more birds in grades A and B compared to cages, alongside a slightly greater average shank length (7.14 ± 0.07 cm vs. 7.09 ± 0.08 cm). Foot lesion scores were significantly higher in the slat system (1.58 ± 0.17) than in the cage system (1.13 ± 0.13), indicating increased foot health challenges on slats. These findings demonstrate the need to balance enhanced growth and survivability in cage systems with better muscle development and leg health in slat environments. Integrating benefits from both systems can optimize broiler breeder management for productivity and welfare.
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1. INTRODUCTION

	In broiler breeder production, management during the growing phase plays a pivotal role in determining the future reproductive performance and overall productivity of the flock. Broiler breeders share the same genetic potential for rapid growth and high feed consumption as their commercial broiler progeny. Hence, maintaining target body weight and uniformity during the rearing phase is crucial to prevent excessive growth, metabolic disorders, and reproductive inefficiency. Among the key management factors, control of body weight, regulation of feed intake, and minimization of stress are essential to promote proper skeletal development and ensure long-term reproductive efficiency (Laughlin, 2009; van Krimpen and de Jong, 2014). Beyond nutritional and managerial aspects, the housing system is a critical external factor (Englmaierová et al., 2014). The primary objective of any housing design is to provide optimal environmental factors such as space allowance, flooring type, ventilation, temperature, and hygiene that promotes physiological comfort, reduces stress, and supports productivity, livability, skeletal integirity and welfare (Bell and Weaver, 2001). 
In recent years, increasing attention has been directed toward animal welfare concerns in poultry production, particularly regarding stocking density and the behavioral freedom of growing birds. Overcrowding and inadequate space allocation can lead to stress, poor feather condition, and leg health issues, ultimately reducing production efficiency. To address these challenges, several countries including those in Europe and North America have implemented regulatory standards prescribing minimum space allowances and housing conditions to promote animal welfare (Erasmus, 2017). Housing systems for broiler breeders have evolved considerably over the past few decades. Traditional cage systems, which prioritize space efficiency and ease of management, have gradually been replaced or supplemented with enriched cages, slatted floors, aviary systems, deep-litter floors, and, in some regions, free-range setups (Samiullah et al., 2017). Each system presents distinct advantages and limitations concerning growth rate, feed utilization, hygiene, welfare, and economic viability. For instance, cage systems facilitate better control over feed intake, reduce energy expenditure from movement, and minimize contact with manure, thereby improving feed conversion efficiency and uniformity. However, restricted movement and limited space in cages may negatively affect skeletal development and welfare-related behaviors. Conversely, slat or floor systems provide greater freedom of movement, enhance leg strength, and promote natural behaviors, but may increase the risk of uneven growth, litter-related foot lesions, and reduced feed efficiency.
Beyond the general classification of housing systems, the design and dimensions of rearing structures, type of flooring, and space allocation per bird are critical determinants of bird comfort and performance (Wegner et al., 2023). Structural and environmental variations within these systems can directly affect growth patterns, bone health, feather condition, and overall livability. Therefore, it is imperative to identify housing systems that not only support growth performance and productivity but also align with welfare standards and sustainability goals.
Previous studies comparing different housing environments have demonstrated that rearing systems such as cages, slats, and floors can significantly influence performance parameters, including body weight gain, flock uniformity, feed efficiency, leg health, and mortality rates in breeder flocks (Khan and Khan, 2018). However, research focusing specifically on comparative evaluation of cage and slat floor systems under standardized farm conditions remains limited.
Hence, the present study was undertaken under commercial farm conditions to compare the growth performance, livability, uniformity, and leg health of Cobb 430 female broiler breeders reared under cage and slat floor systems during the growing phase (9–22 weeks of age) in a farm condition. The findings from this study aim to provide insight into the relative merits of these housing systems, contributing to evidence-based management decisions that balance productivity, bird welfare, and economic efficiency in broiler breeder operations.

2. MATERIALS AND METHODS	Comment by Sanny Babera: The author may fully describe the housing specifically the flooring description wherein the study looks into the effect of flooring to the growth of the birds. Its materials used and the distance of slatted flooring may be disclosed.

A total of 2,400 Cobb 430 broiler breeder pullets reared in a breeder farm were used in this study to evaluate the influence of housing systems on growth performance and welfare traits during the grower phase. Birds were reared from 9 to 22 weeks of age under two different housing systems cage and slat floor. At the start of the trial, birds with an average body weight of approximately 
1,600 g were randomly allotted to the two housing systems in equal numbers.
In the slat floor system, the pullets were housed in pens measuring 25 × 25 ft, providing an effective floor space of about 2 ft² per bird. In the cage system, birds were maintained in individual cages accommodating three birds per cage, each measuring 22 × 17 × 25 in (L × W × H), which corresponded to 0.87 ft² of floor space per bird.	Comment by Sanny Babera: It is not the floor material that matters on the result of the study but the floor space provided to the birds. Therefore, whether slat or cage if the floor space is different it will give a significant effect to the body weight/ gain. The condition of doing this research is somewhat biased. Maybe focus on the floor space not whether slat or cage.
All birds were managed under standard husbandry and biosecurity practices throughout the experimental period. A uniform pelleted grower diet was offered across both housing systems to eliminate nutritional variation. Nipple drinkers served as the water source in both systems, with one nipple provided for every nine birds in the slat floor system and one nipple per three birds in the cage system, maintained consistently throughout the study.
The performance parameters recorded included weekly body weight, body weight gain and livability. Additionally, at the end of the rearing period (22 weeks), 50 birds from each treatment group were randomly selected, and breast muscle score, shank length, and foot pad lesion scores were evaluated to assess welfare and skeletal health of the birds. The collected data were statistically analyzed to determine the effect of housing system on growth performance and welfare indicators in Cobb 430 broiler breeder pullets.
The procedures followed for the collection of data on the above parameters are described below.
2.1. Body weight and Body Weight Gain

Body weight was recorded weekly throughout the experimental period. A representative sample comprising 5% of the population from each housing system was randomly selected, and individual bird weights were measured using a calibrated electronic weighing scale. The average body weight for each group was calculated at the end of every week. Weekly body weight gain was determined as the difference between consecutive weekly average body weights. Daily feed intake was recorded concurrently for each treatment group to monitor feed consumption and evaluate growth performance.
2.2. Livability 

Mortality in each treatment was recorded on daily basis. The cumulative livability was taken at the end of each week. Livability percentage was calculated by using the following formula 

	
	Initial number of birds - Mortality
	

	Livability (%) =
	
	× 100

	
	Initial number of birds
	


2.3. Foot lesions

	Foot lesions were evaluated using a slightly modified 0–4 scoring system (Güler et al., 2021) to quantify the severity of injuries. The lesions included tissue damage, bleeding, coagulation, inflammation, necrosis or hematoma affecting the foot pads.
List 1- Foot Pad Dermatitis (FPD) Scoring System
	Score
	Description

	0
	Healthy skin, no lesion

	1
	A very small or superficial lesion, with less than 25% of the foot pad is covered with a lesion

	2
	A mild lesion/minor superficial lesion with between 25% and 50% of the foot pad is covered with a lesion

	3
	A medium-severity lesion/moderate hyperkeratosis with more than 50% of the foot pad is covered with a lesion

	4
	A severe lesion with more than 50% of the foot pad is covered with a lesion deep and large epithelial necrosis



2.4. Shank length 

	Shank length, an indicator of skeletal development and leg health, was measured from the upper tibial joint to the junction of the third and fourth toes using a digital vernier calliper. This measurement helped assess the effect of rearing systems on leg growth and overall skeletal integrity of the birds.

2.5.  Breast Score

	Breast condition of the birds was evaluated using a five-point grading system (A–E), where A denoted good breast conformation with well-developed muscles and no deformities, while E indicated poor breast condition with underdeveloped or defective muscles. Each bird was individually examined, and the breast score was recorded based on visual appraisal and palpation. Scoring was done with a 5-point system modified from the official Finnish system used for broilers (Evira, 2011).

3. RESULT AND DISCUSSION

3.1. Weekly Body Weight and Body Weight Gain of broiler breeders in cage and slat systems	Comment by Sanny Babera: The nutrient composition of the feeds used maybe presented to justify its body weight/gain of birds feed during the period of the experiment.

	The weekly body weight performance of broiler breeders differed significantly (P < 0.01) between the cage and slat rearing systems throughout the experimental period (9th – 22nd week of age). At the onset of the trial, both groups showed comparable body weights (1606 g in the cage system vs. 1605 g in the slat system), indicating uniform initial conditions. By the 9th week, cage-reared birds exhibited a higher mean body weight (1682.18 ± 0.81 g) than those in the slat system (1642.10 ± 1.21 g), and this advantage persisted for most of the rearing phase (Table 1). Although slat-reared birds recorded a transient increase in body weight during the 11th week (1861.42 ± 2.00 g vs. 1825.24 ± 0.70 g), cage-reared birds subsequently regained superiority from the 12th week onward. Marked differences were observed from the 13th week (2175.26 ± 1.09 g in cages vs. 1964.58 ± 2.02 g on slats), continuing until the end of the study, where cage-reared birds reached 3176.18 ± 1.73 g compared with 2974.66 ± 2.70 g in the slat system. These results clearly indicate that cage rearing promoted better weight gain and higher cumulative body weight across the rearing period.
Analysis of weekly body weight gain (Table 2) revealed statistically significant (P < 0.01) differences between the two housing systems throughout the study. Cage-reared birds demonstrated consistently higher weekly gains during most weeks, with notable peaks observed at the 12th (196.48 ± 0.82 g), 18th (143.94 ± 0.23 g), 20th (147.10 ± 0.12 g), and 22nd week (208.22 ± 0.14 g). Conversely, slat-reared birds exhibited relatively higher weight gains during the 11th (120.70 ± 0.65 g), 15th (141.20 ± 0.46 g), and 21st week (293.32 ± 0.41 g), suggesting intermittent growth responses associated with greater physical activity.
	Cage-reared broiler breeders consistently exhibited higher body weights and body weight gains compared to slat-reared birds throughout most of the experimental period. The results are similar to the findings of Abdel-Azeem (2019), who also observed high cumulative body weight in broilers reared under cages rather than slat floor system. This is likely due to reduced physical activity and more controlled feeding in cages, which allows birds to conserve energy, channelling more nutrients toward body mass accretion (Melnychuk et al., 2004). In contrast, the slightly higher gains recorded by slat-reared birds during certain weeks may be linked to enhanced movement, better space utilization, and greater opportunity for exercise in the slat environment, which can stimulate feed intake and ultimately in muscle development at particular growth phases (Leone et al., 2010). 

Table 1: Comparative weekly body weight performance of broiler breeders in cage and slat systems
	Week
	Cage System (gm)
	Slat System (gm)
	t value

	9
	1682.18 ± 0.80
	1642.1 ± 1.21
	27.57**

	10
	1764.44 ± 0.95
	1740.72 ± 1.38
	14.11**

	11
	1825.24 ± 0.70
	1861.42 ± 2.0
	17.15**

	12
	2021.84 ± 0.50
	1894.56 ± 1.71
	71.37**

	13
	2175.26 ± 1.08
	1964.58 ± 2.02
	91.85**

	14
	2236.44 ± 1.17
	2060.00 ± 2.69
	60.20**

	15
	2316.88 ± 1.14
	2201.2 ± 2.70
	39.46**

	16
	2363.18 ± 1.20
	2312.96 ± 1.76
	23.51**

	17
	2423.36 ± 1.21
	2423.36 ± 1.70
	33.51**

	18
	2567.24 ± 1.37
	2354.24 ± 2.05
	57.16**

	19
	2637.78 ± 1.51
	2445.7 ± 2.15
	72.93**

	20
	2784.9 ± 1.60
	2540.4 ± 2.19
	90.17**

	21
	2967.94 ± 1.65
	2833.72 ± 2.51
	44.62**

	22
	3176.18 ± 1.73
	2974.66 ± 2.69
	62.89**


                                                                                        	(n=50)
                         ** Statistically highly significant (P<0.01)

Table 2: Comparative body weight gain of broiler breeders in cage and slat systems

	Week
	Cage System (gm)
	Slat System (gm)
	t value

	9
	66.86 ± 3.44
	39.42 ± 0.29
	7.95**

	10
	81.98 ± 1.29
	98.62 ± 0.40
	12.33**

	11
	60.86 ± 0.99
	120.7 ± 0.65
	50.34**

	12
	196.48 ± 0.82
	33.14 ± 0.41
	178.54**

	13
	153.36 ± 1.16
	70.02 ± 0.35
	68.88**

	14
	61.14 ± 0.21
	95.42 ± 0.81
	40.84**

	15
	80.44 ± 0.21
	141.2 ± 0.46
	121.34**

	16
	46.26 ± 0.18
	111.76 ± 1.08
	59.97**

	17
	60.18 ± 0.06
	40.28 ± 0.13
	137.31**

	18
	143.94 ± 0.23
	72.66 ± 0.56
	118.4**

	19
	70.5 ± 0.17
	63.7 ± 2.28
	2.98**

	20
	147.1 ± 0.12
	50.8 ± 2.27
	42.32**

	21
	183.02 ± 0.11
	293.32 ± 0.41
	259.14**

	22
	208.22 ± 0.14
	140.94 ± 0.21
	265.44**


                                                                                       	 (n=50)
                         ** Statistically highly significant (P<0.01)
3.2. Cumulative livability (%) of broiler breeder growers
	The cumulative livability of broiler breeders showed a gradual decline with advancing age in both cage and slat housing systems. At the 9th week, livability was nearly identical between the two systems (98.9% in cages vs. 98.8% in slats). From the 10th week onward, however, birds housed in cages consistently exhibited slightly higher livability compared to those on slats. By the 20th week, livability had decreased to 95.3% in the cage system and 93.5% in the slat system, and this difference persisted until the end of the rearing period (22nd week: 95.0% vs. 93.3%). These findings suggest that cage-reared birds demonstrated marginally better survivability than slat-reared birds.
The results are in agreement with the observations of Khan and Khan (2018), Rodenburg et al. (2008), Abdel-Azeem (2019) and Jeon et al. (2025), who reported improved livability in birds housed under cage systems compared to those in non-cage environments. The enhanced survival in cages may be attributed to reduced exposure to environmental stressors, lower risk of mechanical injuries, and better control of hygiene and feed intake, efficient waste removal, and easier monitoring of bird health and productivity all of which contribute to maintaining flock health and minimizing mortality (Pistikova et al., 2006).

Table 3: Cumulative livability and uniformity (%) of broiler breeders reared in cage and slat systems.
	Week
	Cumulative Livability (%)

	
	Cage system
	Slat system

	9
	98.9
	98.8

	10
	98.4
	96.5

	11
	98.1
	96.3

	12
	97.7
	95.7

	13
	97.7
	95.6

	14
	97.5
	95.4

	15
	97.0
	95.2

	16
	96.7
	95

	17
	96.4
	94.8

	18
	95.8
	94.6

	19
	95.6
	94.3

	20
	95.3
	93.5

	21
	95.2
	93.4

	22
	95.0
	93.3



3.3. Effect of Rearing Systems on Foot Lesions of Broiler Breeders Birds
	Foot pad condition was evaluated using a 0–4 scoring system, where 0 indicated no lesion and 4 represented very severe lesions. The mean foot lesion scores of breeder growers were 
1.13 ± 0.13 in the cage system and 1.58 ± 0.17 in the slat system, showing a highly significant difference (P < 0.01) between treatments. Most birds in both housing systems exhibited mild to moderate lesions (scores 2 and 3). In the cage system, only a few birds developed severe foot lesions, whereas the incidence was comparatively higher among slat-reared birds.
Overall, both housing systems supported acceptable levels of foot health; however, cage-reared birds demonstrated lower lesion severity, suggesting better protection against foot pad injuries. Foot pad integrity in poultry is strongly influenced by litter quality and moisture content. 
Sandilands et al. (2005) reported that wet litter, often caused by water spillage or excessive drinking, is a primary contributor to foot pad dermatitis. The reduced occurrence of severe lesions in cages may therefore be attributed to minimal litter contact and lower moisture exposure (Nørgaard-Nielsen, 1990; Meng et al., 2017).
Supporting these findings, Rodenburg et al. (2008) observed a lower incidence of leg fractures and abnormalities in laying hens reared under cage systems compared with non-cage systems. In contrast, Honig et al. (2024) reported higher frequencies of leg deformities and reduced standing ability in birds housed in colony cages, while Jeon et al. (2025) found a greater incidence of foot pad lesions in laying hens reared in cage systems compared to aviary systems.
In the present study, cage-reared birds exhibited slightly fewer severe and very severe lesions, indicating a modest welfare advantage for cages in preventing foot pad injuries under the given management conditions.

Table 4: Comparison of Shank Length of Broiler Breeders in Cage and Slat Rearing Systems

	Parameter
	Cage system
	Slat system
	t value

	Foot lesions score
	1.13 ± 0.13
	1.58 ± 0.17
	6.523**

	Shank Length
	7.09 ± 0.08
	7.14 ± 0.07
	0.534NS


                                                                                                                                 (n=60)
                   	 ** Statistically highly significant (P<0.01) 
NS Statistically No significant difference (P ≥ 0.05)

3.4.  Effect of Rearing Systems on Shank Length of Broiler Breeders Birds

The shank length of broiler breeders did not differ significantly between the two rearing systems. Birds in the cage system had an average shank length of 7.09 ± 0.08 cm, while those in the slat system measured 7.14 ± 0.07 cm. Statistical analysis indicated no significant difference between the systems (P ≥ 0.05), suggesting that both cage and slat housing provided adequate conditions for normal skeletal development in the birds.
	Bone development in poultry is closely linked to the level of physical activity permitted by the housing system. Norgaard-Nielsen (1990) reported that restricted movement in conventional cages can compromise skeletal strength in layers, whereas Meng et al. (2017) observed that birds housed in furnished cages, which allow greater mobility, exhibited enhanced bone strength. In the context of the present study, the comparable shank length of birds reared in cages and on slats suggests that the degree of movement allowed within the cages was sufficient to support normal leg growth and proper skeletal formation in broiler breeders.

3.5. Effect of Rearing Systems on Breast Score of Broiler Breeders Birds

The distribution of breast scores varied notably between cage and slat housing systems for broiler breeders. In cages, the majority of birds were classified under grade C (20), with only a few achieving the highest grade A (4) and more falling into the lowest grade E (6). Conversely, birds reared on slat floors showed a more favorable pattern, with higher numbers in grade A (9) and B (11) and fewer in grade E (2). This indicates that slat rearing supports better breast muscle development and condition compared to cages, where birds exhibited a greater tendency toward average or poor scores.
These findings align with the results reported by Wegner et al. (2023), who observed that the slat floor system led to a higher breast muscle percentage (27.4%) compared to the litter 
system (26.0%). 

Fig.1 Breast score of Broiler Breeders in Cage and Slat Rearing Systems



4. CONCLUSION	

The study showed that rearing systems significantly affect broiler breeder growth and health. Cage-reared birds achieved higher body weights and had fewer foot lesions, while livability was similarly better in both systems. Slat-reared birds showed slightly better shank length and breast muscle development. These results suggest that optimal broiler breeder management requires balancing growth performance with bird welfare, integrating the advantages of both housing systems for effective production and animal well-being.
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