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Abstract

The aim of this study is to review the influence of genotype on animal welfare and the 
properties of chicken meat in organic systems. Organic systems prefer slow-growing hybrid 
birds, though they do permit the use of other strains if reared to the age of 81 days. Fast-growing 
strains, which are usually used in conventional systems for the purpose of economic gain, can be 
bred organically for the same reason. Unsuitable organic system conditions for fast-growing birds 
reflect badly on animal welfare. Carcass characteristics and the physical and chemical properties 
of chicken meat were influenced by the genotype of the birds. Superior characteristics of some 
carcass portions (breast weight and yield) of fast-growing chickens could be in the interest of 
producers, whereas the higher meat quality of slow-growing broilers could be to the advantage 
of consumers.

Broiler, ecological system, hybrid, meat quality

Introduction

The definition of organic production according to Council Regulation (EC) No. 834/2007 
is “an overall system of farm management and food production that combines best 
environmental practices, the preservation of natural resources, a high level of biodiversity, 
the application of high animal welfare standards and a production method in line with 
the preference of certain consumers for products produced using natural substances and 
processes”. The purpose of the establishment of organic agriculture was to improve 
the management of ecological production that promotes environmental sustainability, 
biodiversity, animal welfare, food safety and quality (Hovi et al. 2003). Organic food is 
one of the fastest growing segments of the European food market (Lawlor et al. 2003). 
The Czech organic food market is described as developed in comparison with another 
Central and Eastern European countries despite the economic challenges (Hrabalová 
2012). Total poultry meat production in the Czech Republic amounted to 239.0 thousand 
tonnes (live weight) in 2015, while 117 tons were produced organically of which 100% 
was sold domestically (Hrabalová 2016 and Mládková 2016). Organic systems prefer 
slow-growing poultry strains in order to prevent intensive rearing methods in which 
the birds are reared until they reach a minimum age (81 days). Despite the fact that 
slow-growing genotypes of birds are less efficient for meat production, they are characterised 
by better liveability and more activity and can have a different meat quality (Fanatico 
et al. 2009). The aim of this work is to review the influence of genotype on animal welfare 
and the properties of chicken meat.

Impact of genotype
Animal welfareRegulation (EC) No. 889/2008 recommended using indigenous breeds 

of birds due to their higher rusticity and ability to utilise outdoor pastures. Such hybrids 
of birds have a slow growing rate, are more adaptable to outdoor conditions and resistant 
to diseases, and show higher vitality (Castellini et al. 2009). The slow-growing strains 
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of birds that are usually used in the European Union organic programme need 12 weeks 
to grow to market body weight. The fast-growing hybrids of birds that are typically 
used in conventional production systems are able to grow to market body weight in 
7 weeks and have a high breast meat yield. These strains of birds are designed genetically 
for commercial reasons to be slaughtered at a younger age (40 - 5 days). Fast-growing 
birds can also be reared under organic systems if reared to the minimum slaughter age 
(81 days) (Regulation (EC) No. 889/2008). Dal Bosco et al. (2014) criticised Regulation 
(EC) No. 889/2008, indicating that the maturity of slow-growing strains is later than that 
of fast-growing strains, for which reason there is no physiological reason to permit their 
slaughtering earlier than other strains. Different genotypes of birds need different rearing 
periods to attain the same degree of maturity under organic production conditions. For 
example, a fast-growing strain (Ross) needed 56 days to reach 50% of the final body 
weight, whereas the slow-growing hybrid Robusta Maculata needed about 82 days and 
Kabir 75 days (Castellini et al. 2002b). Fast-growing birds that are reared organically 
to 70 and 81 days of age had a bad welfare status represented by a high percentage of 
acute inflammation of joints and foot pad dermatitis lesions which restricted their natural 
movement. This high incidence of leg lameness was probably due to excessive body weight 
which led to low activity (Dal Bosco et al. 2014). Dal Bosco et al. (2010) monitored 
the motion of birds under an organic system and observed that fast-growing broilers tended 
to remain indoors, while slow-growing chicken spent more time outdoors. These results 
have been confirmed by GPS tracking, with fast-growing broilers covering just 125 m per 
day while slow-growing birds covered around 1.23 km per day. The contents of crops and 
gizzards from three genotypes of birds which had access to pasture were analysed, and it 
was found that slow-growing hybrids had a higher ability to intake pasture in comparison 
with fast-growing strains (Lorenz et al. 2013).

Carcass characteristics
The effect of genotype on carcass characteristics was confirmed by Fanatico 

et al. (2005b), who found that fast-growing birds reared outdoors had a higher overall 
carcass yield compared to slow-growing birds. The authors compared slow, mediumand 
fast-growing genotypes, and found that the fast-growing birds had the highest percentage 
of breast meat yield, whereas the slow-growing broilers had the lowest. The study also 
showed that wing yield was higher for slow and medium-growing birds in comparison 
with fast-growing chickens, confirming that an increase in breast yield leads to 
a decreased yield of other chicken parts. Conventional chickens are grown to provide 
a high breast meat yield to meet the demands of consumers and provide maximum 
profitability to the producer (MacRae et al. 2007). Dal Bosco et al. (2014) confirmed 
that breast growth of fast-growing birds exceeding that of the whole body reflected very 
badly on animal welfare, with the birds becoming more and more unbalanced as they 
increased in age. Furthermore, the yield of edible viscera, head and neck of fast-growing 
genotypes decreased with increasing age. On the other hand, yields of ready-to-cook 
carcass and abdominal fat for slow and medium-growing birds were lower. Dal Bosco 
et al. (2014) confirmed rapid muscular-skeletal development in fast-growing birds as 
well as excessive development of the cardiovascular system in slow-growing chickens, 
resulting in significantly higher muscle/bone ratio in the fast-growing genotype 
vs higher heart percentage in slow-growing birds. Also, lower tibia length and drumstick 
percentages were observed in fast-growing birds in comparison with the slow-growing 
strain. Slow-growing birds with high kinetic activity showed improved weight and yield 
of wings in comparison with conventional broilers. The organic rearing system positively 
affected the weight and yield of giblets (heart, liver and gizzard) and neck (Abdullah and 
Buchtová 2016).
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Physical characteristics of meat
Colour is the first characteristic noticed by consumers when buying meat and meat 

products. The colour of the skin plays an important role on markets where whole chicken 
carcasses are marketed. Fanatico et al. (2005a, 2007) indicated that the skin of organic 
(slow-growing) birds was significantly yellower (higher b* values) than that of fast-growing 
chickens. Meat colour is mostly related to myoglobin content which in turn depends 
on the species, muscle and age of the birds as well as the pH of the muscle (Fletcher 
2002). According to Gordon and Charles (2002), older broilers have redder meat due to 
a higher content of myoglobin. Haem pigments normally increase with age (Baeza et al. 
2002), and slow-growing birds are usually older at slaughter than fast-growing birds, for 
which reason they have redder meat (Gordon and Charles 2002). Berri et al. (2001) 
indicated that the breast meat of a chicken strain selected for fast growth was paler and less 
red than that of non-selected chickens due to a lower level of haem. In contrast, Fanatico 
et al. (2005a) and Nielsen et al. (2003) found that slow-growing birds were less red 
(lower a*) than fast-growing chickens. However, Lonergan et al. (2003) explained that 
different genotypes of birds have different types of muscle fibres leading to differences in 
the redness (a*) value. Many factors affect meat tenderness, such as diet, age, preslaughter 
handling and postslaughter chilling, as well as the type of rearing system (Husak et al. 
2008). At the time of harvest, older birds (slow-growing) are more mature and have more 
cross-linking of collagen and so have less tender meat (Fletcher 2002). Fast growth 
in broilers can also be the reason for differences in texture and leads to larger muscle 
fibres which reflected on both tender and tough of meat as well as variation in proteolytic 
potential (Dransfield and Sosnicki 1999). Castellini et al. (2002b) failed to find 
a significant effect of genotype (slow, medium and fast-growing) on the tenderness of the 
meat of chickens reared organically.

Chemical characteristics of meat
Previous studies have reported that bird genotypes and the type of rearing system 

have a great influence on meat quality features (Castellini et al. 2002a; Castellini 
et al. 2002b; Castellini et al. 2008; Quentin et al. 2003; Fanatico et al. 2005a; Husak 
et al. 2008 and Abdullah and Buchtová 2017). Inconsistent data have been published 
on the effects of genotype and production systems on meat moisture/dry matter content. 
Holcman et al. (2003) and Lichovníková et al. (2009) reported that the breasts of 
slow-growing birds contained more dry matter than those of Ross 208 broilers. Several 
previous studies (Grashorn and Serini 2006; Husak et al. 2008 and Küçükyilm et al. 
2012) found that the breast meat of organically reared broilers had a lower moisture content 
in comparison with broilers reared conventionally. In contrast, Latter-Dubois (2000), 
Fanatico et al. (2005a) and Fanatico et al. (2007) indicated that the genotype of bird and 
the production system did not have a significance effect on dry matter or ash in the breast 
of broilers. However, Dal Bosco et al. (2014) reported that the moisture content in breast 
meat was affected by genotype and slaughtering age, adding that Ross 308 birds reared 
organically had lower moisture than slow-growing birds. Generally, the level of moisture 
in meat decreased with increasing age. Fanatico et al. (2009) found that slow-growing 
birds had higher protein content in the breast muscle and lower intramuscular fat than 
fast-growing birds. Higher protein content in slow-growing birds is related to age (protein 
increases with animal age). Küçükyilm et al. (2012) found that thigh of broilers of 
a fast-growing hybrid had higher protein levels in the meat compared with a slow-growing 
strain, no matter whether these slow-growing birds were kept indoors (conventional) or given 
outdoor access under an organic system. Lonergan et al. (2003) confirm that the breast 
muscle of modern fast-growing birds contained a higher percentage of lipids and a lower 
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percentage of proteins in comparison with broilers of slow-growing hybrids. Castellini 
et al. (2006) indicated that the breast of fast-growing birds (Ross 205) reared conventionally 
had a significantly higher level of intramuscular fat than slow-growing broilers. The study 
explains differences in the behaviour of these two strains of birds reflecting the fat content 
in the breast muscles; Ross broilers were less active (less walking, more lying and spending 
more time indoors than outdoors) in comparison with slow-growing chickens. According 
to Dal Bosco et al. (2014), fast-growing birds (Ross 308) had a higher lipid content in the 
breast than a slow-growing hybrid at the same slaughtering age and under organic system 
conditions. Kinetic behaviour and the less physiologically mature state of slow-growing 
broilers could be the reasons for lower lipid content in their breasts.

Conclusions

Fast-growing genotype birds are designed to reach slaughter age early (7 weeks) and to 
obtain high breast weight and yield. Such genotypes, which are usually used in conventional 
systems, are not adaptable to organic system conditions. The call to prevent the use of 
fast-growing genotype birds in organic systems may face opposition from producers due 
to commercial reasons, but corresponds with animal welfare requirements. For this reason, 
we add our voice to the voices calling for the exclusion of fast-growing hybrid birds from 
organic production systems and the use of slow-growing genotype chickens due to their 
suitability to the conditions of ecological systems.
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