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I. Abstract 

This study aimed to investigate the effect of stocking density on growth performance and carcass characteristics of Ross 

308 broiler chickens. 188-day-old chicks were raising for 35 days of age. Four stocking density treatments (9, 10, 13, and 

15 birds/m2) were applied. The results showed no significant differences in body weight at 1 day and 5 weeks of age, and 

a significant decrease in body weight for density treatments T4, T3, and T2 (P≤0.05) compared to treatment T1 (control) 

at 3 weeks of age. The results also revealed a significant decrease in weight gain rate for density treatments T4, T3, and 

T2 (P≤0.05) compared to T1 treatment (control) during the period (0-3) weeks, while the treatments did not differ in weight 

gain rates during the periods (3-5) and (0-5) weeks. No significant differences were observed between the treatments in 

feed consumption rates for the period (0-3) weeks. Treatments T4 and T3 significantly superior (P≤0.05) in feed 

consumption compared to treatment T2 and treatment T1 (control) during the periods (3-5) and (0-5) weeks. The results 

indicated that there was no significant difference between treatments in feed conversion ratio of birds during the period 

(0-3) weeks, while treatments T2, T3 and T4 showed the best feed conversion ratio compared to treatment T1 (control) 

during the periods (3-5) and (0-5) weeks. Treatment T3 recorded the highest carcass weight significantly (P≤0.05) 

compared to the other treatments. While the treatments did not differ significantly (P≤0.05) in the average weight of breast 

and thigh cuts, their relative weights, average weight of pectoralis major muscle and dressing percentage. No 

significant(P≤0.05) differences were observed between treatments in color indices and cutting strength. T4 treatment 

significantly superiority (P≤0.05) in sarcomere length compared to other treatments. 

Keywords: Stocking density, growth, meat quality, color indices, Ross 308  

 

II. Introduction: 

Poultry meat is a rich source of proteins, vitamins, and minerals with a low saturated fat content, making it a healthy food 

choice with a higher nutritional value compared to red meat (Ahmad et al., 2022). It is also low in cholesterol, calories, 

and fat, and is less expensive than other meats (Sujiwo et al., 2018; Ikusika et al., 2020; Shirshaab and Jassim 2021). 

Stocking density is an important management factor in the poultry industry that can increase production returns by 

increasing the number of birds raised per unit area (Adeyemo et al., 2016; Ibrahim et al., 2018). It also negatively impacts 

bird welfare, production performance, and health (Mahrose et al., 2019). At early ages, broiler chicks can be raised in 

larger numbers without stress, while birds' exposure to stress due to high stocking density increases with age during the 

rapid growth phase. High stocking density has been shown to have negative effects on broiler chickens (Ghosh et al., 2012; 

Xiong et al., 2020). Studies have varied regarding the effects of stocking density, with some indicating that higher stocking 

densities reduce broiler chickens' production performance during the growth phase compared to lower densities (Chegini 

et al., 2018; Abdelgaber et al., 2023), while other studies reported that stocking density had no effect on growth 

performance (Nogueira et al., 2013; Silas et al., 2014). In this regard, a study by Kryeziu et al., (2018) showed that raising 

broiler chickens at a density ranging from 14 to 18 chicks/m2 up to the age of (6) weeks is considered permissible and 

profitable in broiler projects. In another study conducted on Ross 308 broiler chickens, the results showed no significant 
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differences in the weights of the breast and thigh parts for stocking densities of 10, 15, 20, 25, and 30 birds/m2 (Thema et 

al., 2022). Regarding the effect of density on meat color, Goo et al., (2019), a study conducted on Ross 308 broiler chickens 

reared at densities of 9 and 18 birds/m², indicated a higher L* index value for meat slices from carcasses treated with a 

stocking density of 9 birds/m² compared to those treated with a stocking density of 18 birds/m². Meat tenderness and 

juiciness were also observed to be affected by stocking density, with an inverse correlation with intramuscular fat content 

(Skřivanova et al., 2017). On the other hand, Son et al., (2022), a study conducted on Ross 308 broiler chickens using 

different stocking densities, indicated significant differences in the cutting force values of breast muscle slices, with the 

highest cutting force values being achieved at low stocking densities compared to high stocking densities. Therefore, the 

present study aims to know the effect of stocking densities (15, 13, 10, 9 birds/m2) on productive performance, carcass 

characteristics, meat color indices, cutting force and sarcomere length of the breast segment muscle of Ross 308 broiler 

chickens. 

III. Materials and Methods: 

Experimental Birds and Experimental Treatments: 

The experiment was conducted in the broiler stocking hall of the Animal Production Department at the University of Basra. 

188 unsexed one-day-old Ross 308 broiler chicks were used in the study, supplied by the Fadak Hatchery in Basra 

Governorate, Iraq. The birds were reared from one day old to five weeks old in a broiler stocking hall with dimensions of 

10 x 7 m², divided into wire-floored cages with dimensions of 1.20 x 80 m². The hall was equipped with oil heaters to 

maintain the temperature at 33-35°C during the first week of life. The temperature was then reduced at a rate of 2°C per 

week, reaching 24-27°C at the third week of life and continuing until the end of the experiment. The birds were fed ad 

libitum throughout the experiment. Manual round plastic feeders were used for feeding, and a nipple system was used to 

provide drinking water for the birds. A continuous 24-hour lighting program was used for the first three weeks of life, after 

which the lighting hours were reduced by half an hour for every three hours per day until the end of the experiment. One-

day-old field experimental birds were distributed into four treatments for stocking densities, with four replicates (cages) 

for each treatment, as follows: 

1- Treatment T1: 9 birds/m² per replicate (control treatment). 

2- Treatment T2: 10 birds/m² per replicate. 

3- Treatment T3: 13 birds/m² per replicate. 

4- Treatment T4: 15 birds/m² per replicate. 

 

Production Traits 

Chickens were weighed collectively at one day of age for each replicate according to the experimental treatments using a 

sensitive digital balance at an average weight of 50 g. Weights were recorded weekly at ages (1, 3, and 5) weeks. Weight 

gain rates for birds were calculated for weekly periods (0-3), (3-5), and (0-5) by calculating the weight gain rates for birds 

for weekly periods (0-3), (3-5), and (0-5) for replicates of all treatments based on the difference between live body weight 

at the end of the weekly period and live body weight at the beginning of the weekly period. Feed consumption (g) for 

weekly periods (0-3), (3-5), and (0-5) was calculated based on the difference between the amount of feed added to the 

feeders and the amount of feed remaining at the end of the period. The feed conversion ratio for weekly periods (0-3), (3-

5), and (0-5) was calculated by dividing the amount of feed consumed during a given period by the average weight gain 

during the same period.  

The production index is calculated using the following equation: 

 

Production index =
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑔) 𝑥 𝑉𝑖𝑡𝑎𝑙𝑖𝑡𝑦 𝑟𝑎𝑡𝑖𝑜

Number of days of stocking x Feed conversion ratio x 10
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Vitality ratio = 100 - number of deaths  

Number of days of stocking x Feed conversion ratio x 10 

Vital ratio = 100 - Number of deaths 

 

Carcass characteristics: 

Carcass Weight and Cuts (g): 

At the age of (5) weeks, (3) males were randomly selected from each replicate (12 birds per treatment) to measure carcass 

specifications. The birds were weighed before slaughter, then slaughtered by cutting the jugular vein. After the bleeding 

process was completed, the feathers were plucked using a plucking machine. The carcasses were then transported to the 

laboratory for cleaning and removing edible and inedible entrails. The hot carcass weight was recorded, and the dressing 

percentage (%) was calculated based on the weight of the cleaned hot carcass. The carcass was cut into the two main cuts: 

the breast and the thigh. Their weights were recorded using a scale sensitive to two decimal places. Their relative weights 

were calculated according to the equation: 

Cut % =
Cut weight (g)

Carcass weight (g)
 ×  100 

After completing the skin removal process from the breast, the pectoralis major muscle was separated from the minor 

muscle, then weighed using a sensitive scale. 

Morphological Characteristics of the Pectoralis Major Muscle: 

Analysis of Color Indices of Pectoralis Major Meat Slices 

The study was conducted in the Chemistry and Meat Technology Laboratory, Department of Food Sciences, College of 

Agriculture, University of Basrah. Color indices were measured from 16 pectoralis major meat slice samples (three 

readings per sample) according to the measurement method described by (Al-Hilphy et al., 2022). This was done using a 

developed computer system consisting of a computer, an HD camera, and four LED lamps. To determine the color indices 

(L, a, b), a version of the (Image J) program was used to determine these indices from the pectoralis major meat slice 

samples from the experimental treatments. The values (L, a, b) were corrected to (L*, a*, b*) using the following equations 

(Yam et al. 2004; Wasnik et al. 2019). 

L* =
L

255
× 100   , a* = 

240a   

255 
 -120     ,    b* = 

240b 

255 
− 120 

The degree of color clarity (chroma) was determined based on the C value (color degree) using the equation mentioned by 

(Bermudez et al. 2009), where: 

C=√a2 − b2 

Cutting Force of Large Pectoralis Muscle Steaks 

Cutting force was measured in the central laboratory of the College of Pharmacy, University of Basrah. 16 large pectoralis 

muscle steaks were randomly selected, with four samples per treatment. The cutting force was measured using a British-

made (AT-XT-plus texture analyzer), equipped with three cutting blades. The device is directly connected to a computer 

for data analysis. The dimensions of the steak slice for all samples with different treatments were (1 length x 1 width x 1 

height) cm3. Each steak was placed on the base of the device and a force was applied using a sharp lever. The process was 

repeated twice, perpendicular to the muscle fibers, and the maximum cutting force was recorded in Newtons. 

Sarcomere Length 

Tissue sections were prepared for the experimental treatment samples, with 16 samples (4 samples per treatment). Sections 

were photographed using a light microscope at a magnification of (100X) by calibrating the lens of an ocular micrometer 

containing a graduated ruler from (0-100) with a glass slide. Each graduation of this lens is equivalent to 0.01 of the slide 

using the following equation: 
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   Ocular unit=
Number of  the matched stage units ×0.01×1000

Number of the matched ocular units
 

The sarcomere length was read and recorded after matching the number (0) of the ruler with the beginning of the tissue 

section prepared for reading to the end of the tissue section. 

Statistical Analysis: 

Data related to production traits, carcass specifications, color indices, cutting force, and sarcomere length were entered 

into Excel and analyzed using IBM SPSS Statistics for Windows 10, Version 29.0 (IBM Corp Armonk, NY, USA). The 

least significant difference (LSD) test was used to compare experimental treatments at a significance level of (P≤0.05). 

 

IV. Results and Discussion 

Productive Traits 

Body Weight and Weight Gain 

Table (1) shows a significant effect of stocking density (P≤0.05) on average body weight at 3 weeks of age and average 

weight gain during the period (0-3). Body weight and average weight gain decreased significantly (P≤0.05) for treatments 

T4, T3, and T2 compared to the control treatment (T1). However, body weights did not differ for all treatments at one day 

of age and 5 weeks of age, nor did weight gain rates during the periods (5-3) and (5-0) weeks. The reason for the decrease 

in the body weight rate at 3 weeks of age and the weight gain rate for the period (0-3) weeks for the density treatments T4, 

T3, T2 compared to the treatment (T1 control) may be due to the increase in the number of chicks per unit area (15, 13, 

10) birds/m2, which led to restriction of their movement and weakening of their ability, as well as their competition to 

reach the feeders during this early period of growth. The decrease in the body weight rate at 3 weeks of age and the weight 

gain rate for the period (0-3) weeks for the density treatments T4, T3, T2 was associated with the arithmetic decrease in 

the feed consumption rate compared to the control treatment (T1). These results are consistent with the findings of Erensoy 

et al., (2024), which showed a decrease in body weight rates of broiler chicks at 10 days of stocking. While the current 

results did not agree with the study of Shynkaruk et al., (2023) which showed no significant effect (P≤0.05) of the stocking 

density (14, 18, 20 birds/m2) on the body weights and weight gain rates for the period of (7-21) days in Ross 308 broiler 

chickens. The period of (3-5) weeks of broiler chicken stocking is considered a period of accelerated growth and muscle 

building, and competition between birds for feeders during this period leads to a reduction in the number of times heavy 

birds reach the feeders, and this behavior is associated with a decrease in the energy used by the bird in movement, which 

may lead to increased growth rates and increased body weights. Variation in body weight and weight gain across stocking 

densities is also influenced by careful daily handling of birds and the provision of appropriate management conditions, 

which is essential for improving production performance (Cengiz et al., 2015). Improved growth performance in broiler 

chickens may also be due to reduced intestinal permeability, indicating improved intestinal barrier function (Goo et al., 

2019). The results of this study are consistent with Nogueira et al., (2013), which indicated no significant effect on growth 

rates in Ross broiler chickens reared at stocking densities of 10, 14, or 18 birds/m2, while the results did not agree with 

those of Meena et al., (2022) when applying three stocking densities, 10, 8, and 12 birds/m2, the highest body weight and 

weight gain rates were achieved at a density of 8 birds/m2 compared to the other densities. 

 

 

 

 

Table 1. Effect of stocking density on the average live body weight (g) and weight gain rate (g) of Ross 308 broiler chickens 

at different ages and weekly intervals. 

Traits Stocking Density Coefficients 
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Ages and 

Weekly 

Periods 

T1 

Control 
T2 T3 T4 

Significance 

Level 

Live Body 

Weight 

1 day age 54.30 52.38 53.56 51.47 0.19 

3 weeks age 1107.42a 958.88b 911.65b 886.5b 0.004 

5 weeks age 2148.15 2171.75 2146.56 2083.68 0.62 

Weight Gain 

Rate 

(3-0) 1053.12a 906.5b 858.09b 835.03b 0.004 

(5-3) 1040.73 1212.87 1234.91 1197.18 0.14 

(5-0) 2093.85 2119.37 2093.0 2032.21 0.60 

Different horizontal letters between treatments mean significant differences (P≤ 0.05).                 N.S: There are no 

significant differences between the treatments. T1: Control treatment 9 birds/m2, T2: Density treatment (10 birds/m2), T3: 

Density treatment (13 birds/m2), T4: Density treatment (15 birds/m2). 

 

Feed Consumption and Feed Conversion Ratio: 

Table (2) shows the results of the effect of stocking density on feed consumption (g) and feed conversion ratio (g feed 

consumed/g weight gain) for different Ross 308 broiler chicken treatments at the (3-0), (5-3), and (5-0) week intervals. 

Although there were no significant differences in feed consumption rates between treatments during the period (0-3) weeks, 

there was an arithmetic increase of 1498 g of feed consumed in treatment T1 (control) compared to the arithmetic decrease 

in feed consumption rate for treatments T4, T3, T2, which amounted to (1220.87, 1158.4, 1203.75) g, respectively. The 

results also indicate the presence of significant differences (P≤0.05)) in the feed consumption rate during the periods (3-5) 

and (0-5) weeks, as feed consumption increased significantly (P≤0.05)) for birds in treatment T1 (control) and treatment 

T2 during the period (3-5), while the feed consumption rate decreased significantly (P≤0.05)) for birds in treatment T4. 

The birds of the two treatments T1 (control) and T2 were significantly superior in the rate of feed consumption (P≤0.05) 

during the period (0-5) weeks compared to the decrease in feed consumption of the two treatments T3 and T4. 

The results also indicate that there are no significant differences (P≤0.05) between all density treatments in the feed 

conversion ratio during the period (0-3) weeks, while a significant decrease (P≤0.05) is observed in the feed conversion 

ratio for treatments T4, T3, and T2 during the periods (0-5) and (3-5) weeks compared to treatment T1 (control). The 

results of the difference in feed consumption and feed conversion ratio may be due to the inability of birds to move freely 

and reach the feeders in the high density groups, which led to a decrease in feed consumption (Vargas et al., 2013). These 

results are consistent with the study by Yanai et al., (2018), which indicated the effect of stocking densities (10, 15, and 

20 birds/m2) on the feed consumption rate, as it decreased with increasing stocking density. On the other hand, the results 

of the study by Shynkaruk et al., (2023) showed significant differences in the feed consumption rate between low and high 

stocking density treatments, while the densities did not affect significantly on the feed conversion ratio during the period 

0-34 days. The results of Karar et al., (2023) showed the negative effect of increasing the stocking density on the feed 

conversion ratio, as the stocking density (10 birds/m2) showed the best feed conversion ratio at the ages of 4 and 5 weeks. 

Some researchers also reported that high stocking density causes a deterioration in the feed conversion ratio of the Ross 

308 broiler chicken (Rambau et al., 2016 ; Ghanima et al., 2021;), while stocking density did not cause any difference in 

the feed conversion ratio of the Ross 308broiler hybrid at different stocking densities (Kim et al., 2021; Nasr et al., 2021). 

Table (2) and Figure (1) also indicate that the T3 stocking density treatment significantly (p≤0.05) outperformed the 

production index as it reached 488.04 compared to the other treatments. This may be due to several factors, including flock 

size, bird density, and stress, which affect growth rate and feed consumption, which is reflected in the production index 

values (Esmail 2013). High production index values indicate a healthy flock, which positively impacts production 

performance (Bhamre et al., 2016). The current results are not consistent with the study of Kryeziu et al. (2018), as no 
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significant differences (P≤0.05) were observed between the density treatments in the production index values. While 

(Gholami et al., 2020) reported that raising Ross broiler chickens at a density of 20 birds/m2 led to a decrease in the 

European production index compared to flocks raised at densities of (10, 15 and 20 birds/m2). On the other hand, (Ghosh 

et al., 2012) showed that raising at a high density is negatively related to the profit index and total revenues in broiler 

projects. 

 

Table (2): Effect of stocking density on feed consumption rate (g) and feed conversion ratio (g feed/g weight gain) of the 

hybrid Ross 308 meat at different weekly intervals . 

Traits 

 

Ages and 

weekly periods 

Stocking Density  Significance Level 

T1    

Control 

T2 T3 T4 

Feed Consumption (3-0) 1489 1203.75 1158.4 1202.87 0.15 

(5-3) 2787.85a a2603.78 2130.9b 2028.46b 0.0001 

(5-0) 3389.45a 3128.88a 2646.42b 2554.53b 0.001 

Feed Conversion 

Ratio 

(3-0) 1.45 1.33 1.34 1.44 0.88 

(5-3) 2.73a 2.15b 1.72c 1.70c 0.0001 

(5-0) 1.62a 1.47b 1.26c 1.40b 0.014 

       

Production Index (5-0) 361.66c 421.71b 488.04a 426.18b 0.015 

Different horizontal letters between treatments mean significant differences (P≤ 0.05).                 N.S: There are no 

significant differences between the treatments. T1: Control treatment 9 birds/m2, T2: Density treatment (10 birds/m2), T3: 

Density treatment (13 birds/m2), T4: Density treatment (15 birds/m2). 

Carcass Specifications 

Table (3) show that treatment T3 significantly outperformed the average carcass weight (P≤0.05) compared to all other 

treatments. It is also evident that the treatments did not significantly differ (P≤0.05) in the weight of the breast and thigh 

portions, their proportions, the weight of the pectoralis major muscle, and the dressing percentage (%). This may be due 

to the potential effect of density on bird growth due to stress, which is more focused on growth rates than on tissue 

distribution in the body. Our results are consistent with the results of Henrique et al., (2017), which indicated a significant 

superiority in carcass weight for density treatments of 14, 12, and 10 birds/m² compared to the high density treatment (16 

birds/m²), while the different densities had no significant effect on the relative weight of the breast and thigh (%). The 

results of the current study also agreed with the study of Kryeziu et al., (2018), which indicated that the stocking density 

had a significant effect on the average carcass weight, while it did not affect the dressing percentage. 

While Astaneh et al., (2018) indicated that there was no significant effect of stocking density on carcass characteristics, it 

reported that stocking density did not significantly affect the weight of breast muscle segments and carcass quality. Lima 

et al., (2018) also showed, in their study on Ross 308 broiler chickens reared at two stocking densities (10 and 13 birds/m2), 

no significant differences in the relative weight of the breast segment and the relative weight of the thigh segment. In the 

same context, Meena et al., (2022) indicated that the relative weights of the breast and thigh segments were not significantly 

affected by stocking densities of 8, 10, or 12 birds/m2. The current results are consistent with the findings of Kaya and 

Dereli (2021), which showed a significant effect of stocking density on carcass weight gain when stocking at a density of 

12 birds/m2 compared to stocking densities of 15 and 18 birds/m2. The results are not consistent with Gupta et al., (2017), 

which did not show a significant effect of stocking densities (8, 12, and 19 birds/m2) on carcass weight gain. Elkolaly et 

al., (2019), when studying Ross 308 chickens, indicated a significant effect of stocking densities (10, 13, and 16 birds/m2) 
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on the dressing percentage (%). Studies have attributed the differences in carcass characteristics of broiler chickens to the 

genetic makeup of the strain (Skomorucha et al. 2009) and differences in experimental conditions (Ravindran et al., 2006). 

 

Table 3. Effect of stocking density on average carcass weight (g), weights (g), their relative weight (%), large breast weight 

(g), their relative weight (%), and dressing percentage (%) for the hybrid Ross 308 meat at 5 weeks of age . 

Significance 

Level 

Stocking Density 

Carcass specifications 
T4 T3 T2 

T1 

control 

0.02 1697.08b 1862.75a 1612.08b 1664.58b Carcass weight (g) 

0.12 684.58 749.58 667.50 678.33 Breast weight (g) 

0.06 469.58 507.08 429.16 481.25 Thigh weight (g) 

0.14 433.33 465.40 412.08 423.33 Pectoralis major muscle weight (g) 

0.65 40.33 40.27 41.43 40.81 Relative weight of breast (%) 

0.28 27.61 27.14 26.68 28.87 Relative weight of thigh (%) 

0.06 78.62 80.74 76.57 81.38 Dressing percentage   )%(  

Different horizontal letters between treatments mean significant differences (P≤ 0.05).                 N.S: There are no 

significant differences between the treatments. T1: Control treatment 9 birds/m2, T2: Density treatment (10 birds/m2), T3: 

Density treatment (13 birds/m2), T4: Density treatment (15 birds/m2). 

Color indices and cutting strength of breast meat slices: 

Table (4) indicate no significant differences between experimental treatments in the values of breast muscle meat color 

indices (a*, b*, and L*). These results may be due to the lack of influence of stocking density on protein oxidation (Tong 

et al., 2012). The pigment myoglobin and its chemical state play a major role in determining meat color, and redness is 

related to its quantity and oxidative state (Mancini and Hunt 2005; Al-Hilphy et al., 2024). High stocking density has also 

been shown to cause oxidative stress in broiler chickens (Najafi et al., 2015). Stressful conditions such as high carbon 

dioxide concentrations and exposure to heat stress may also lead to increased L* luminosity values in chicken breast meat 

(Lu et al., 2017; Xu et al., 2018). In this study, stocking density up to15 birds/m2 did not cause stress to the birds and thus 

did not lead to changes in muscle meat color indices. 

High breast muscle meat color values are also often associated with muscle pathologies such as dull meat and tough meat 

(Cai et al., 2018). Our results are consistent with the findings of Simitzis et al., (2012) on Cobb700 chickens at two stocking 

densities (6, 13 birds/m2), as bird density did not show a significant effect on muscle color traits. However, this study did 

not agree with the findings of Costa et al., (2021) when broiler chickens were raised at two stocking densities (24 birds/m2 

and 30 birds/m2), as breast muscle meat color was not affected by stocking density. These results did not agree with the 

findings of Kaya and Fidan (2023), which showed a significant effect of stocking density on breast muscle meat color of 

Ross 308 chickens raised at three stocking densities (12, 15, 18) birds/m2, the high density recorded higher values for the 

L* color index compared to the other densities.  

Table (4): Effect of stocking density on color parameters, cutting force rate (N), and sarcomere length rate (µm) of the 

Ross 308 meat hybrid at 5 weeks of age. 

 

Traits 

Stocking Density  Significance 

Level T1 

Control 

T2 T3 T4 

C
o

lo
r 

in
d

ic
at

o
rs

 

 

L* 

Lightness 

16.06 

 

17.34 

 

14.55 

 

17.36 

 
0.9 
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a* 

Redness 

16.48 

 

15.85 

 

14.14 

 

16.31 

 
0.85 

b* 

Yellowness 
18.05 15.98 14.23 18.3 0.6 

Shear force 
4.25 

 

4.49 

 

3.27 

 

4.20 

 
0.32 

Sarcomere length 
1.68c 

 

1.82b 

 

1.90b 

 

2.15a 

 
0.005 

Different horizontal letters between treatments mean significant differences (P≤ 0.05).                 N.S: There are no 

significant differences between the treatments. T1: Control treatment 9 birds/m2, T2: Density treatment (10 birds/m2), T3: 

Density treatment (13 birds/m2), T4: Density treatment (15 birds/m2). 

 

The results of Table (4) showed no significant differences in the cutting force of large breast muscle steaks between the 

experimental treatments. Tenderness, which represents the ease of chewing or cutting meat, is considered the most 

important factor for consumers. The results of Table (4) showed no significant differences in the cutting force of large 

breast muscle steaks between the experimental treatments. These results are consistent with the findings of Henrique et al., 

(2017) conducted on Cobb500 broiler chickens at stocking densities of 10, 12, 14, and 16 birds/m2, which indicated no 

significant differences in the cutting force values in the breast muscle of broiler chickens. While the results were not 

consistent with the study of Patria et al., (2016) conducted on Kampong chickens at three stocking densities (8, 10, 12 

birds/m2), the two densities (10 and 12 birds/m2) showed a decrease in breast meat tenderness compared to the stocking 

density of 8 birds/m2.  

This variability in cutting force values may be attributed to the influence of several factors, including differences in the 

chemical properties of meat, whether fresh or frozen, as well as the condition of the meat before and after cooking 

(Tasoniero et al., 2016). Additionally, variability in cutting force measurement methods can lead to inconsistent readings 

(Bowker and Zhuang 2019). Furthermore, histological changes in muscle fibers and connective tissue accumulation may 

play a role in determining cutting force (Soglia et al., 2015; Aguirre et al., 2018). On the other hand, increased 

intramuscular fat content may adversely affect meat tenderness (Skřivanova et al., 2017). The results of Table (4) show 

significant differences in the average sarcomere length, as the average sarcomere length in chicken breast muscles ranged 

between 1.67 and 2.15 µm for treatments T1 and T4, respectively. While both density treatments T2 and T3 recorded 

similar length values, reaching 1.82 and 1.90 µm, respectively. 

Stocking densities may affect muscle fiber structure, leading to muscle hypertrophy and, consequently, increased 

sarcomere length. Variation in sarcomere length may also be due to increased collagen content in the muscles or to necrosis, 

which may affect muscle fiber structure after slaughter (Tijare et al., 2016). In a study conducted to investigate the effect 

of scleroderma on the sarcomere structure of Ross508 broiler chickens, Soglia et al., (2020) observed a 13% difference in 

sarcomere length in steaks affected by myopathy compared to unaffected steaks, ranging from 1.91 to 1.69 µm, 

respectively. On the other hand, a study conducted on Ross 308 broiler chickens by Liu et al., (2020) showed no significant 

effect of myopathy on sarcomere length between normal breast meat and breast meat affected by scleroderma. Puolanne 

et al., (2021) study, which aimed to identify the effect of pectoralis major muscle sclerosis on the sarcomere length of Ross 

308 broiler chickens, found an increase in the sarcomere length in the affected samples compared to the normal samples, 

reaching (1.93) and (1.88) µm, respectively. 

Conclusions 

The results showed that increasing stocking density to 15 birds/m² did not affect body weight or weight gain, while feed 

consumption and feed conversion ratio were affected by different density levels. Furthermore, color indices and cutting 
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force were not significantly affected, while sarcomere length was affected by increasing stocking density to 15 birds/m². 

Broiler producers are recommended to increase stocking density to 15 birds/m² without any negative impact on bird 

performance. 
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