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Abstract 
In this study, the broiler performance of Turkish Gerze chickens was investigated. One hundred 

and thirty day-old chicks were reared under intensive conditions until 20 weeks of age to examine 

whether administering a vitamin supplement via their drinking water would affect broiler performance. 

During this period, one group received the vitamin supplement, starting at four weeks of age, and the 

other (the control group) did not. At 20 weeks old, the chickens given the vitamin supplement had an 

average live weight of 1686 g and a feed conversion ratio of 4.47, while the control group was 

significantly lighter, at 1408 g, with a feed conversion ratio of 4.63. Dressing percentages were not 

significantly affected by vitamin supplementation, and averaged around 68%. The proportion of edible 

giblets also did not significantly differ between the two groups, contributing approximately 5%–6% of the 

carcass. The largest carcass component in both treatment groups was the legs, constituting 32%–33% 

of the carcass in males and 28% in females. Breast meat made up 22%–27% of the carcass, and this 

was not significantly influenced by vitamin supplementation. The pH and colour of the breast and leg 

meat were evaluated as meat quality traits, and these quality parameters were within acceptable limits 

for poultry meat for all groups.  
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Introduction 
The global demand for poultry products has surged in recent decades, intensifying scrutiny of 

conventional poultry production systems due to concerns over animal welfare and environmental 

sustainability. In response, semi-intensive or ‘alternative’ poultry production models have emerged since 

the 1970s (Aksoy et al., 2022), gaining popularity among consumers seeking healthier, more ethically 

produced poultry products. Indigenous chicken breeds, renowned for their adaptability to local 

conditions, are increasingly valued as genetic resources for these alternative systems, offering potential 

advantages in terms of resilience, flavour, and consumer preference. 

The overreliance on a limited number of commercial chicken hybrids in intensive production 

systems over the past four decades has underscored the critical importance of preserving the genetic 
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diversity of native breeds. The Food and Agriculture Organization of the United Nations has prioritised 

this conservation effort. The Gerze chicken, an indigenous Turkish breed, was officially recognised in 

2004 and has been protected since 1995. Characterised by a V-shaped comb, black feathers, and white 

skin, the Gerze chicken is a dual-purpose breed that produces white eggs and exhibits moderate growth 

rates (Şekeroğlu & Özen, 1997; Özdoğan & Gürcan, 2006). Kaya & Yildiz (2014) noted similarities 

between the Gerze chicken and the French La Flèche breed, suggesting its potential as a meat bird. 

While previous research on the Gerze chicken has largely focused on reproductive traits such 

as egg production and egg quality, and genetic diversity (Mercan & Okumus, 2015; Onbaşılar et al., 

2019; Arslan et al., 2023), studies addressing the effects of selection for live weight on egg production 

(Ilkılınç et al., 2024) and the impact of different light-emitting diode light colours on egg incubation 

(Cilavdaroglu et al., 2024) have contributed significantly to our understanding of this breed. However, 

there remains a conspicuous lack of research on other economically relevant traits, including the growth 

performance and carcass characteristics of the Gerze chicken. 

This study aimed to investigate the growth, slaughter, and carcass traits of Gerze chickens, with 

a specific focus on the potential benefits of vitamin supplementation in their drinking water to enhance 

growth performance. Based on the hypothesis that vitamin supplementation can optimise the growth of 

Gerze chickens, this study sought to determine the optimal dosage and timing of vitamin administration 

to maximise growth rates and improve feed efficiency. Given that nutrient requirements may vary among 

chicken breeds, this research provides valuable insights into the nutritional needs of Gerze chickens 

and the potential advantages of targeted vitamin supplementation. 

 

Material and methods  
This study was approved by the Ondokuz Mayıs University Animal Experiments Local Ethics 

Committee (approval no: 2020/63). 

The study was conducted at the Ondokuz Mayıs University Agricultural Faculty Research Farm. 

One hundred and thirty day-old Gerze chicks hatched from eggs collected from a breeder flock at the 

research farm were used. The chicks were randomly allocated into four pens, with each pen housing 32 

or 33 chicks. Each pen measured 3.5 × 3.5 m and contained one round feeder and nipple drinkers. 

Wood shavings were used as litter. Heating was provided by infrared heaters, and lighting was supplied 

by standard white bulbs. A 24-hour light regimen was applied for the first three days, after which it was 

gradually reduced to 20 hours per day by day 14, and then maintained at 14 hours per day until 

slaughter. The chicks were fed commercial feed ad libitum throughout the trial period, starting with a 

meat-type chick feed (20% crude protein, 3100 kcal/kg) until eight weeks of age, followed by a broiler 

feed (19% crude protein, 3100 kcal/kg) until slaughter. The chicks were vaccinated against Newcastle 

disease (avian paramyxovirus), Gumboro disease (infectious bursal disease), and infectious bronchitis. 

The vitamin supplement was added to the drinking water of two of the four groups from four 

weeks of age until one week before slaughter at 20 weeks of age. As per the product’s instructions, 

0.33 mL of the vitamin supplement was added per litre of water. The composition of the vitamin 

supplement is provided in Table 1. 

Data on live weight, feed consumption, feed conversion ratios (FCRs), and mortality rates were 

collected and evaluated per replication. Live weights were determined by individually weighing all birds 

at two-week intervals. Carcass traits were evaluated by randomly selecting and slaughtering ten 

chickens (five males and five females) per replicate at 20 weeks of age. The birds were fasted for eight 

hours prior to slaughter. They were slaughtered in a semi-automated slaughterhouse, and subsequent 

processes included scalding (one minute at 56 °C), plucking, cold-water chilling, vent opening, 

evisceration, and air chilling. The hearts, livers, and cleaned gizzards were weighed, and their ratios to 

the cold carcass weights were recorded. Carcasses were portioned according to standard methods. 

Meat pH was measured at three points on the left thigh and left breast after 12 hours at +4 °C 

using a PC 510 Cyberscan meter (Singapore). Meat colour (L*, a*, and b*) was evaluated at two points 

on the left thigh and left breast using a Konica Minolta CR-400 colorimeter. Mean values were calculated 

and recorded for both colour and pH. 

To assess the impact of the vitamin supplement on the performance of male and female Gerze 

chickens, the data were analysed using SPSS version 20. Group means were compared using Duncan’s 

multiple range test, a post hoc procedure commonly employed to identify significant differences among 

multiple groups. Feed conversion ratios were evaluated using the chi-square harmonic test, a non-
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parametric method suitable for analysing categorical data. A significance level of P <0.05 was adopted 

as the threshold for statistical significance. 

 

Table 1 Composition of the vitamin supplement provided to Gerze chickens 

Ingredients Inclusion level 

  

Vitamin A 13.500.000 IU/L 

Vitamin B2 1.500 mg/L 

Vitamin E 8.000 mg/L 

Vitamin C 20.000 mg/L 

Vitamin B12 15 mg/L 

Vitamin D3 200.000 IU/L 

Vitamin B6 1.000 mg/L 

Vitamin B1 2.000 mg/L 

Vitamin K3 1.000 mg/L 

Biotin 30 mg/L 

Niacin 100.000 mg/L 

Folic acid 250 mg/L 

Lysine 8.500 mg/L 

Methionine 15.000 mg/L 

Choline chloride 30 mg/L 

Iron (Fe) 2.000 mg/L 

Cobalt (Co) 700 mg/L 

Copper (Cu) 500 mg/L 

Calcium (Ca) 37.000 mg/L 

Sodium (Na) 2.000 mg/L 

Manganese (Mn) 1.000 mg/L 

Magnesium (Mg) 4.000 mg/L 

Selenium (Se) 10 mg/L 

Phosphorus (P) 75.000 mg/L 

Potassium (K) 1.000 mg/L 

Zinc (Zn) 1.000 mg/L 
  

 

Results and discussion 
Significant differences in growth rates were observed between the chickens receiving the 

vitamin supplement from four weeks of age (Vit) and those not receiving the vitamin supplement (No 

vit), with the supplemented chickens attaining higher body weights (Table 2). Mean cumulative feed 

intakes and calculated FCRs by group are presented in Table 3, with the vitamin-supplemented group 

having a significantly better FCR value (Vit: 4.47, No vit: 4.63). 

 

Table 2 Live body weights (g) of Gerze chickens reared with or without vitamin supplementation 

Age 
(weeks) 

0 2 4 6 8 10 12 14 16 18 20 

            

Vit 32.7 80.4 180.0 316.0 504.2 739.7 976.6 1223 1446 1603 1686 

No vit 32.5 77.0 152.9 266.4 437.4 623.6 841.8 1051.4 1211 1322 1408 

P-value 0.654 0.052 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 

Vit: chickens receiving the vitamin supplement, No vit: chickens not receiving the vitamin supplement 
P <0.05 was adopted as the threshold for statistical significance 
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Table 3 Feed consumption and feed conversion ratios of Gerze chickens reared with or without 

vitamin supplementation 

 Mean feed intake (g) Feed conversion ratio (kg feed/kg weight) 

   

Vit 7523 4.47 

No vit 6527 4.63 
   

Vit: chickens receiving the vitamin supplement, No vit: chickens not receiving the vitamin supplement 

 

The birds were slaughtered at 20 weeks of age. Slaughter weights, carcass weights, and 

dressing percentages are shown in Table 4. Live and carcass weights were significantly higher in both 

the male and female birds receiving the vitamin supplement. However, differences in dressing 

percentages were not significant, with similar values observed across the groups. Carcass component 

percentages are presented in Table 5. No significant differences were found between the groups for any 

of the carcass components, and the legs constituted the largest portion of the carcass. Table 6 shows 

the weights of the hearts, livers, and gizzards, as well as the giblet-to-carcass ratios. Breast and leg 

meat pH and colour values are provided in Table 7. 

 

Table 4 Slaughter weights at 20 weeks of age, and carcass weights and dressing percentages of 

Gerze chickens reared with or without vitamin supplementation  

 Live weight (g) Carcass weight (g) Dressing percentage (%) 

 Male Female Male Female Male Female 

       

Vit 1928.6 1311.7 1340.1 903.9 69.44 68.94 

No vit 1749.6 1223.9 1205.8 843.0 68.89 68.91 

P-value 0.001 0.033 0.003 0.029 0.473 0.967 
       

Vit: chickens receiving the vitamin supplement, No vit: chickens not receiving the vitamin supplement 
P <0.05 was adopted as the threshold for statistical significance 

 

Table 5 Carcass composition of Gerze chickens reared with or without vitamin supplementation 

 Breast (%) Leg (%) Wings (%) Back (%) Neck (%) 

 Male Female Male Female Male Female Male Female Male Female 

           

Vit 22.79 25.31 33.40 28.85 10.53 10.97 24.60 26.57 9.23 8.04 

No vit 23.38 27.28 32.15 28.17 11.42 11.39 24.39 27.87 8.44 8.53 

P-value 0.549 0.063 0.056 0.215 0.026 0.278 0.848 0.192 0.068 0.494 
           

Vit: chickens receiving the vitamin supplement, No vit: chickens not receiving the vitamin supplement 
P <0.05 was adopted as the threshold for statistical significance 

 

Table 6 Edible organ weights and ratios of Gerze chickens reared with or without vitamin 

supplementation 

 Heart (g) Liver (g) Gizzard (g) 
Giblet-to-carcass 

ratio (%) 

 Male Female Male Female Male Female Male Female 

         

Vit 11.37 5.31 26.32 22.65 37.31 27.51 5.62 6.12 

No vit 9.25 5.31 23.78 19.33 35.67 29.26 5.71 6.41 

P-value 0.009 1.00 0.134 0.101 0.496 0.562 0.747 0.443 
         

Vit: chickens receiving the vitamin supplement, No vit: chickens not receiving the vitamin supplement 
P <0.05 was adopted as the threshold for statistical significance 
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Table 7 pH and colour values for the breast and leg meat of Gerze chickens reared with or without 
vitamin supplementation 

 pH L* a* b* 

 Male Female Male Female Male Female Male Female 

 

Breast 

Vit 6.18 6.14 55.36 55.42 1.16 0.27 1.31 3.72 

No vit 6.03 6.16 55.12 55.84 1.74 0.25 1.11 3.44 

P-value 0.038 0.768 0.883 0.04 0.141 0.04 0.71 0.645 
         

Leg 

Vit 6.15 6.04 53.41 54.11 6.77 5.96 -0.86 0.93 

No vit 6.09 6.03 54.44 53.38 6.21 6.78 -1.13 1.01 

P-value 0.213 0.644 0.547 0.593 0.484 0.315 0.721 0.932 
         

Vit: chickens receiving the vitamin supplement, No vit: chickens not receiving the vitamin supplement 
L*: lightness, a*: redness, b*: yellowness, P <0.05 was adopted as the threshold for statistical significance 

 

In modern poultry production, the primary goal is to achieve the highest possible weight at the 

youngest age. Over time, research has led to the development of birds with substantially increased body 

weights, capable of reaching 2.0–2.5 kg by around 40 days of age. These are known as fast-growing 

chickens, and they currently dominate world broiler production. In contrast, when the time required to 

reach slaughter weight is longer, birds are classified as medium- or slow-growing. Local breeds typically 

take longer to reach slaughter weight, and, based on their slaughter age, local Gerze chickens can be 

considered slow-growing. Tang et al. (2009) reported that Chinese native chickens reach a live weight 

of approximately 1400 g in 112 days. Similarly, in this study, Gerze chickens exhibited a slower growth 

rate, attaining only 1200–1400 g at 16 weeks of age. Previous research has shown that adult Gerze 

chickens weigh around 1706 g (females) and 2317 g (males) at 52 weeks of age (Şekeroğlu & Özen, 

1997). 

In this study, the slaughter age was extended to 20 weeks to increase the carcass yield. 

Typically, local birds are not slaughtered before reaching sexual maturity (Rizzi, 2019), and at this stage, 

meat quality becomes more important than merely achieving higher body weights. Vitamin 

supplementation positively influenced body weight, resulting in significantly heavier chickens than in the 

control group (Vit: 1686 g vs. No vit: 1408 g at 20 weeks). Similar results have been reported in other 

studies. For instance, Phoprasit et al. (2014) demonstrated that broilers receiving a vitamin supplement 

reached 1729 g at 42 days, whereas the control group only reached 1601 g. Vitamins are essential 

organic compounds required in small quantities that support normal bodily functions and help mitigate 

the adverse effects of stress. Thus, the improved body weights observed in the vitamin-supplemented 

group may be attributed to enhanced metabolic activities. 

The significant effects of vitamin supplementation on live weights were also evident in the 

slaughtered birds. In addition, males had higher live and carcass weights than females. Indigenous 

chicken breeds exhibit a wide range of live weights. For example, Padovana chickens in Italy reached 

1600 g in 150 days (Cassandro et al., 2002), while Nigerian local breeds such as Fulani and Shika 

Brown reached approximately 1600 g in 140 days (Bamidele et al., 2020). Studies indicate that 1600 g 

is a critical threshold for indigenous slow-growing chickens (Cassandro et al., 2002; Yamak et al., 2014; 

Bamidele et al., 2020), and reaching this weight by 140–150 days old is key to obtaining a carcass over 

1000 g. 

Despite the observed differences in live weight, dressing percentages were similar between the 

groups. These findings align with those of Yamak et al. (2014), who reported that dressing percentages 

may decrease as growth rate increases. While genetic selection in broilers has improved both the body 

weight and dressing percentage, the dressing percentage values obtained in this study (60%–80%) 

remain within acceptable limits for poultry (Guenter et al., 1995). 
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Although body weight is a major parameter in chicken meat production, the proportions of 

specific carcass components also significantly influence profitability. Breast meat holds the highest 

economic value, and in selected hybrid broilers, the breast-to-carcass ratio can reach 27%–35% (Yamak 

et al., 2014; Chodova et al., 2021). In contrast, in native and slow-growing chickens, this ratio typically 

falls below 25% (Yamak et al., 2014; Rizzi, 2019). Breast yields vary among genetic groups, as breast 

meat development depends on muscle fibre number and size (Case et al., 2010). Although the vitamin 

supplement did not significantly alter the breast-to-carcass ratio in Gerze chickens, the observed ratios 

in both groups exceeded those commonly reported for slow-growing birds. Since dietary protein strongly 

affects breast meat yield, it is likely that the vitamin supplement alone did not influence this parameter. 

Legs are also a preferred part of the chicken carcass, and in modern broilers, leg-to-carcass 

ratios are generally around 27%–30%. As the breast ratio increases, the leg ratio tends to decrease. 

Consequently, in non-selected local birds or slow-growing chickens raised in free-range systems, leg 

ratios may be higher. Sarica et al. (2014) reported that thigh and drumstick ratios increased with slower 

growth rates. In this study, vitamin supplementation did not affect the leg-to-carcass ratio, which is 

consistent with the findings of Phoprasit et al. (2014). Wings typically account for 10%–11% of the 

carcass weight (Yamak et al., 2014), which aligns with the results of this study. The back and neck, 

being less preferred components, were also unaffected by vitamin supplementation.  

The edible giblets (heart, liver, and gizzard) make up approximately 5% of the carcass. Giblet 

ratios were not significantly influenced by vitamin supplementation. Breed is the primary determinant of 

giblet weight (Musa et al., 2006), while growth rate can also affect giblet weight (Murawska et al., 2011). 

Sarica et al. (2014) found that edible giblet ratios varied from 4.40% in fast-growing broilers to 6.40% 

and 7.90% in slower-growing lines. 

Meat pH is crucial for determining meat quality and shelf life. Optimal pH at 24 hours post-

mortem is 5.6–6.3 (Lesiow & Kijowski, 2003), with lower pH values associated with poorer meat quality 

(Chodova et al., 2021). In this study, both breast and leg meat from males and females fell within the 

normal pH range. Differences in pH between the vitamin-supplemented and control groups were not 

significant, except for in male breast meat, potentially reflecting pre-slaughter conditions. 

The L* values for breast meat exceeded 53 in both the vitamin and control groups across the 

sexes, indicating lighter-than-usual meat, which may be associated with reduced meat quality. 

According to Zhang & Barbut (2005), breast meat with an L* value greater than 53 can be classified as 

PSE (pale, soft, and exudative), whereas values between 46 and 53 are considered normal. Under this 

classification, leg meat values for both treatments were within the normal range. The a* values of the 

breast meat were lower than those of the leg meat, and, notably, female breast meat had a colour closer 

to the green end of the spectrum. Such variation in meat colour can be caused by multiple factors, 

including bird age, sex, strain, diet, intramuscular fat content, moisture content, pre-slaughter conditions, 

and processing variables (Yang & Jiang, 2005). 

 

Conclusions 

Gerze chickens are one of two indigenous chicken breeds in Türkiye. They currently lack 

commercial value because of their relatively low egg production and live weight. One objective of this 

study was to evaluate the broiler performance of these chickens under intensive conditions, and to 

determine whether vitamin supplementation could improve their yield. While comparisons could be 

made between the groups reared with and without vitamin supplementation in terms of live weight, it 

was not possible to compare these results with previous research because of the absence of existing 

data on the fattening performance of Gerze chickens. This is, to our knowledge, the first study to 

evaluate the broiler performance of Gerze chickens under intensive conditions. 

In conclusion, administering a vitamin supplement via drinking water influenced body weight, 

resulting in heavier chickens and improved FCRs. However, feed consumption also increased in the 

vitamin-supplemented group. Ultimately, the cost of feed and the market price of the carcass will 

determine the economic feasibility of using vitamin supplements for Gerze chicken production. Vitamins 

are organic compounds required in small amounts that are essential for normal bodily functions, growth, 

and reproduction. The success of poultry meat production is closely linked to improvements in growth 

and carcass yield, particularly by increasing the proportion of breast meat. Nevertheless, protein levels 

in the diet may have a more pronounced effect on increasing body mass than vitamins alone. 
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