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Abstract. The aim of this study was to comparatively investigate morphological and productive
characteristics of Chinese silk chickens and broilers. The experiment involved rearing birds under
controlled conditions and analysing slaughter products. Significant differences between the breeds were
found: broilers had higher mean carcass weight but lower relative heart and stomach weight compared to
Chinese silkie hens. At the same time, broilers showed greater leg yield. Morphological differences
including neck length and wing area were established. Chemical analysis showed that the meat of Chinese
silk chickens contained more protein and less fat than that of broilers. The results confirm the general
patterns observed in different breeds of birds and indicate that Chinese silk chickens are promising for
alternative poultry production. These chickens, characterised by higher meat protein content and disease
resistance, could be an attractive resource for health-oriented production. While broilers remain the
optimal choice for mass meat production due to their high meat productivity. The study emphasises the

need to further explore the potential of Chinese silk chickens and other alternative breeds.

1 Introduction

The poultry industry plays a key role in the world's
food supply, providing a valuable source of animal
protein - poultry meat and eggs, rich in vitamins and
minerals. However, the efficiency and environmental
sustainability of poultry farms is a subject of ongoing
debate and research. Increasing productivity, reducing
costs and minimising negative environmental impacts
are pressing challenges for the industry. There are many
approaches to optimising poultry production, including
improving feed rations, introducing modern housing
technologies, and using genetically improved breeds.
Each of these approaches has its own advantages and
disadvantages. For example, the use of genetically
modified feed can increase productivity, but raises
concerns about food safety and potential negative
impacts on ecosystems. Modern poultry housing
technologies such as cage batteries increase production
efficiency but are often criticised for animal cruelty and
negative impacts on bird welfare. At the same time,
traditional breeding and housing methods may be more
humane but less cost-effective.

Among the existing variety of chicken breeds,
Chinese silk chickens are of particular interest due to
their unique appearance and the purported medicinal
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properties of their meat and eggs. In the context of the
search for alternative protein sources, the study
presented by [1] on the impact of farmed protein on
agriculture emphasises the importance of exploring the
potential of different breeds of birds. In contrast to
broilers, which are oriented towards maximum weight
gain in a short period of time, Chinese silk hens are
characterised by slower growth, lower egg production,
but have several advantages: they are unpretentious to
keep, resistant to diseases, and are assumed to have
better quality, in terms of beneficial properties, meat and
eggs. Investigating the characteristics of these chickens
and comparing them with broilers is an important task
because it allows us to assess the potential of using
Chinese silk chickens as an alternative to traditional
broiler poultry production. This approach aims to
diversify the poultry industry, meet the growing demand
for organic products and create new market niches for
farmers.

The relevance of this study stems from the need to
find alternative, more environmentally friendly and
sustainable models of poultry production. In this regard,
the promotion of organic agriculture, as emphasised by
[2], is an important direction. Chinese silk chickens
represent a promising direction that allows combining
the receipt of quality products with minimal negative
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impact on the environment and care for animal welfare.
A comparative analysis of the characteristics of Chinese
silk chickens and broilers will make it possible to assess
the economic feasibility and practical significance of the
use of this breed in agriculture.

The aim of this work, the results of which are
presented in the attached file, is a comparative
evaluation of the characteristics of Chinese silk chickens
and broilers, with emphasis on the yield of various
slaughter products and their quality indicators. The data
obtained will make it possible to evaluate the potential of
Chinese silk chickens as an alternative source of high
quality meat and eggs, as well as contribute to a more
informed choice of poultry breeds for modern poultry
production.

2 Method and materials

In the framework of the research, a comparative
experiment was carried out to study the characteristics of
two breeds of chickens: Chinese silk and broilers. The
object of the study was Chinese silk chickens raised in
the conditions of a farm in Krasnodar region and
broilers. All chickens used in the experiment met the
requirements of GOST 18292-2012 ‘Interstate Standard.
Agricultural poultry for slaughter. Technical conditions’.

Standard  conditions  corresponding to  the
recommendations for each breed were created for
poultry rearing. Feeding was carried out according to
generally accepted norms, using compound feeds for
poultry farming [3] show the role of protective forest
belts for sustainable development of agrarian regions,
which is important to consider in the future when
organising poultry farms.

Specialised equipment was used for slaughtering
poultry to ensure a humane and safe procedure.
Carcasses were cut manually, followed by collection and
weighing of individual slaughter products such as liver,
heart, neck, stomach, legs, head and wings. The
experiment involved weighing of the harvested slaughter
products to determine their mass fraction in the carcass.
Electronic scales with a measurement accuracy of 0.01
grams were used for weighing.

In addition, thermometers and hygrometers were
used to monitor housing conditions and growth of the
birds to monitor the temperature and humidity in the
housing rooms. When rearing Chinese silk chickens, a
special temperature regime was created and maintained
using a thermostat. The temperature was 30 °C for the
first few days, with a subsequent decrease of 3 °C every
week until a temperature of 18 °C was reached. The
chicks were fed with regularity appropriate to their age,
using finely chopped greens, cooked vegetables and
grains. Chicks were visually inspected to monitor goitre
filling. Also, chickens were given fermented milk drinks
such as kefir, sour milk, and whey regularly, followed by
replenishment with water. All the data obtained were
recorded for further analysis and comparison. Effective
monitoring and analysis of modern technologies for
agro-industrial development in mountainous areas, as

shown in [4], is an important aspect for optimising
production in such regions.

3 Results and discussion

As part of our in-depth study aimed at comparative
analysis of productivity and morphological features of
Chinese silk hens and broilers, we conducted a
comprehensive experimental work. The purpose of this
study was not only to confirm previously obtained data,
but also to expand knowledge about the differences
between these two breeds, as well as to assess the
potential prospects for the use of Chinese silk chickens
in modern poultry production. The experiment consisted
of several stages, starting with rearing the birds under
controlled conditions and ending with detailed analyses
of slaughter products. Chinese silk chickens were raised
on the basis of a farm, where they were provided with
conditions as close as possible to natural conditions,
including free range. Broilers, on the other hand, were
obtained from a large poultry farm where their housing
was organised according to standard industrial protocols.
This allowed us to evaluate the effect of different
housing conditions on the productive performance of the
birds. For Chinese Silk chicks, a temperature regime was
established with an initial temperature of 30°C, which
was gradually reduced by 3°C weekly until reaching
18°C. This measure was taken to ensure optimum
development and survival of the young, as the early
growth stages of this breed are critical. At the same time,
the humidity level in the house was maintained at 60-
70%. Broilers, on the other hand, were kept under
conditions that allowed intensive growth, with constant
access to feed and water, at temperatures in the range of
20-25°C and humidity levels of 50-60%. The diets for
both breeds included a balanced mixed feed formulated
specifically for each age group, taking into account their
nutrient requirements. For example, broilers were fed a
feed with high protein and energy content to maximise
weight gain, while Chinese silkie chickens were fed a
diet that took into account their slow growth rate and
digestive system. Daily monitoring of the birds'
condition, behaviour, feed and water intake, growth and
development was carried out throughout the rearing
period. The birds were slaughtered in accordance with
humane standards and technical regulations, using
specialised equipment.

After slaughter, the carcasses were subjected to
careful manual butchering. The main criterion during the
butchering process was the accurate collection and
weighing of all slaughter products, including liver, heart,
neck, stomach, legs, head and wings. Electronic scales
were used for accurate weighing, providing accuracy
down to 0.01 grams, allowing even minor differences
between breeds to be recorded. For each slaughter
product, its weight in grams was determined and its mass
fraction calculated as a percentage of the total carcass
weight. This made it possible not only to compare the
weight of the individual carcass parts, but also to assess
their proportional relationship. In addition, at each stage
of the study, samples were collected for further analysis
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and evaluation of the quality of meat and internal organs.
In the process of data collection, we recorded additional
parameters such as: average growth time to slaughter
age, which was 120 days for Chinese silk hens and 45
days for broilers. The average egg production per year
for Chinese silk hens was 100 eggs, with an average egg
weight of 32 grams, which is significantly lower than
that of egg-bearing breeds, but the eggs have more
pronounced medicinal properties. When assessing the
sustainability of agricultural land use in mountain-steppe
zones, it is important to take into account geo-ecological
factors, as demonstrated in [5, 6].

The study not only confirmed the known differences,
but also revealed new, significant nuances in
morphological characteristics and productivity of
Chinese silk hens and broilers. The average carcass
weight of Chinese silk hens was 2.13 kg, which, as
expected, is slightly less than that of broilers, where this
indicator reaches 2.21 kg on average. At the same time, a
detailed analysis of the carcass structure showed
significant differences in the proportions of individual
organs and parts. The heart weight of Chinese silk
chickens averaged 0.040 kg, which as a percentage of
carcass weight corresponds to 2.15%. The One Health
approach as described by [7] emphasises the importance
of an integrated approach in the study of animal health
and its impact on food security. In broilers, however, this
indicator was much lower: heart weight was only 0.007
kg, or 0.32% of the carcass weight. Moreover, there was
considerable individual variation, with individual
Chinese silkie chickens having a heart weight of 0.048
kg or 2.3 per cent of the carcass weight, while broilers
had a heart weight of 0.009 kg or 0.39 per cent. A
similar pattern was observed with stomach weight: in
Chinese silkie chickens this parameter was significantly
higher and averaged 0.095 kg, or 4.8% of carcass
weight, compared to broilers, where this parameter
averaged 0.031 kg (1.4% of carcass weight). In Chinese
silk chickens, the stomach weight reached 0.105 kg or
5% of the carcass weight, while in broilers the maximum
value did not exceed 0.037 kg or 1.6% of the carcass
weight. These data emphasise the peculiarities of the
digestive system of Chinese silk chickens, which is
probably related to their specific diet and lifestyle, which
tends to be more mobile than that of broilers kept mainly
in cage conditions. Such findings correlate with the
principles of sustainable land use based on geo-
ecological landscape assessment as described in the
study [8].

At the same time, the leg yield in broilers averaged
0.270 kg (12.2% of carcass weight), which is more than
double that of Chinese silkie chickens, which was 0.145
kg (7.3% of carcass weight). Our observations showed
that individual broilers had a leg mass of 0.285 kg, or
12.9% of carcass weight, indicating that they had
significantly more developed leg musculature, which is
probably due to selection for rapid growth and meat
productivity. The importance of managing the
sustainability of land use at the local level is emphasised
by [9, 10].

Differences in the yield of other parts of the carcass
such as neck, head and wings were not significant,

although some morphological differences were noted.
For example, the average neck length of broilers was 2
cm longer than that of Chinese silk chickens, and the
average wing area of broilers exceeded that of silk
chickens by 5 cm2. Analysis of the chemical
composition of the carcasses showed a lower fat content
of 8.5% in Chinese silkie chickens compared to 15.2% in
broilers, which are known to be more prone to fat
deposition. In addition, the meat of Chinese silk chickens
was found to be characterised by a higher protein
content, 10-15% higher than that of broilers, making
their meat more valuable in terms of dietary value. The
importance of mining waste recycling for sustainable
agricultural production is emphasised in [11].

Comparative analysis of our data with the results of
other similar studies has shown that our findings confirm
the general trends observed in different breeds of birds,
including chicken breeds with different growth and
productivity characteristics. For example, studies by
other authors, such as a paper published in the Journal of
Poultry Science, have found that broilers, on average, are
characterised by a higher yield of muscle mass,
particularly breast and thigh muscles, while breeds with
slower growth, such as Chinese silk hens, have a more
developed digestive system, as shown by a larger
relative size of the stomach and intestines. A study
conducted at the Institute of Poultry Science showed that
broilers had an average of 18% greater breast muscle
yield than slow-growth breeds, confirming their
selection for meat production. Also, in this study, higher
fat content in broiler meat was observed, on average 7-
9% higher compared to egg-oriented hens and slow-
growth breeds, which is in agreement with our data. At
the same time, studies conducted in China, in particular
in the Chinese Journal of Animal Science, revealed that
the meat of Chinese silk hens is characterised by a higher
content of essential amino acids, in particular lysine,
methionine and tryptophan, as well as a higher content of
antioxidants, in particular carnosine and anserine, which
may be explained by specific features of their
metabolism and diet. In addition, studies conducted at
Tsinghua University also noted that the content of
polyunsaturated omega-3 and omega-6 fatty acids in the
meat of Chinese silk chickens is 12-15% higher than that
of broilers, which makes their meat healthier. However,
as noted by [12], integration of poultry farming with
other agriculture can improve the efficiency and
sustainability of agro-ecosystems. Our studies have also
shown that Chinese silk chickens show greater resistance
to diseases, particularly coccidiosis and infectious
bronchitis, and have a higher survival rate of young, on
average 5-7% higher than broilers, making them
attractive for breeding in organic production
environments where the use of antibiotics and other
drugs is limited. It is noted by [13] that access to credit
plays a key role in innovation and productivity
improvement in agriculture.

Overall, it can be concluded that Chinese silk
chickens represent an interesting and promising resource
for alternative poultry production, and can carve a niche
in the market for products that focus on health,
sustainability and unique consumer properties. A study
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of resources such as high quality quartz that can be used
in various industries including agriculture is presented in
[14]. The potential of precision farming to improve crop
yields and sustainability of production is presented in
[15]. Their meat with higher protein and antioxidant
content and lower fat content can be demanded by
consumers seeking a healthy diet.

4 Conclusion

The presented study was conducted to comparatively
evaluate the performance of Chinese silk chickens and
broilers, focusing on the yield and quality of slaughter
products. The experiment revealed significant
differences between the two breeds. Broilers showed
higher average carcass weight (2.21 kg), but lower
relative heart (0.32% of carcass weight) and stomach
(1.4% of carcass weight) weight compared to Chinese
silkie chickens, which had these values of 2.15% and
4.8%, respectively, with an average carcass weight of
2.13 kg. Chinese silk hens had lower leg weight (7.3% of
carcass weight), while in broilers this index reached
12.2%, indicating a more developed leg musculature in
the latter.

Analysis of morphological differences showed that
broilers had an average of 2 cm longer neck and 5 cm?
more wing area than Chinese silkie chickens. Chemical
analysis revealed that the meat of Chinese silkie
chickens contained 10-15% more protein and 6.7% less
fat (8.5%) than that of broilers (15.2%). These findings
confirm general trends observed in other studies, where
broilers are characterised by higher muscle mass and fat
content, and slow-growing breeds such as Chinese silkie
chickens have more developed digestive systems and
more valuable meat chemistry.

In particular, studies conducted in China have found
high levels of essential amino acids and antioxidants in
the meat of Chinese silk chickens, as well as higher
levels of polyunsaturated fatty acids. In mountainous
conditions, studies [16] show that mountain factors can
significantly affect soil salinity, which should be taken
into account when organising agriculture. In addition,
the findings confirm that Chinese silk chickens show
higher disease resistance and better survival rate of
young, which makes them attractive for organic
production, where the use of antibiotics and other drugs
is limited. The wuse of mechanical activation, as
demonstrated by [17], appears to be a promising avenue
for waste utilisation and recovery of valuable substances.
To ensure reliability and efficiency of agrarian systems,
methods of technical condition prediction can be used, as
described in [18].

Thus, Chinese silk chickens appear to be a promising
alternative to broiler poultry farming, especially in the
conditions of production oriented on health,
environmental friendliness and unique consumer
properties. They can carve a niche for themselves in the
produce market by offering meat with higher protein,
antioxidant content and low fat content. At the same
time, broilers, due to breeding, show higher meat
productivity and shorter rearing times, making them the

optimal choice for industrial poultry production focused
on maximising meat yield.

References

1. K. Mittenzwei, W. Britz, RJ.F. Burton, The
potential impact of cultivated protein on agriculture
in Norway. Environ. Innov. Soc. Transitions, S5,
100960 (2025). DOI: 10.1016/j.eist.2024.100960

2. A. I Karlina, A. E. Balanovskiy, V. V. Kondratiev,
V. V. Romanova, A. G. Batukhtin, Y. I. Karlina,
Appl. Sci., 14, 9774, (2024).
https://doi.org/10.3390/app 14219774

3. A. S. Manaenkov, P. M. Podgaetskaya, V. N.
Petrov, Growth dynamics of forest-forming species
in field-protective forest strips in the south of
Western Siberia, Sustainable Development of
Mountain Territories, 16(3), 1043-1053 (2024).
DOI: 10.21177/1998-4502-2024-16-3-1043-1053

4. A. Batukhtin, 1. Batukhtina, M. Bass, M.
Baranovskaya, A. Baranovskaya, Development and
experimental verification of the mathematical model
of thermal inertia for a branched heat supply system.
Journal of Applied Engineering Science, 17(3), 413—
424, (2019).

5. D.A. Zyukin, A.I. Karlina, Technology for
Nonwaste Recovery of Tailings of the Mizur Mining
and Processing Plant. Metallurgist, 66 (11-12),
1476-1480 (2023) DOI: 10.1007/s11015-023-
01462-y

6. O. Afanaseva, M. Afanasyev, S. Neyrus, D.
Pervukhin, D. Tukeev. Information and Analytical
System Monitoring and Assessment of the Water
Bodies State in the Mineral Resources Complex.
Inventions, 9, 115 (2024).
https://doi.org/10.3390/inventions9060115.

7. Y. Gao, C. Li, Q. Zhou, M. Hao, The application of
One Health concept in China and its practice and
innovation in cross-sector cooperation. Public
Health  Pract., 9, 100574, (2025). DOI:
10.1016/j.puhip.2024.100574

8. A. G. Batuhtin, M. S. Bass, S. A. Ivanov, S. G.
Batuhtin, P. G. Safronov, Method of efficiency
improvement in district heating systems. American
Journal of Applied Sciences, 13(2), 145-151,
(2016).

9. T.I. Kosovtsova. Factors of conservation of cultural
landscapes of the Bavarian Alps. Sustainable
Development of Mountain Territories, 11, 371-379
(2019). DOI: 10.21177/1998-4502-2019-11-3-371-
379.

10. V. I. Golik, T. A. Panfilova, V. Yu. Konyukhov,
Mining Informational and Analytical Bulletin. 11-1,
175-189 (2023). DOI:
10.25018/0236_1493_2023_111_0_175

11. L.S. Malyukova, V.V. Kondratiev, V.V.
Bukhtoyarov, V.Y. Konyukhov, K.A. Bashmur,
T.A. Panfilova, V. Brigida. Circular Mining Wastes



BIO Web of Conferences 161, 00063 (2025)
FIES 2024

https://doi.org/10.1051/bioconf/202516100063

12.

13.

14.

15.

16.

17.

18.

Management for Sustainable Production of Camellia
sinensis (L. 0. Kuntze. Sustainability
(Switzerland), 15, 11671  (2023). DOLIL
10.3390/sul51511671.

AM. Carey et al. Integrating poultry improves soil
health and vegetable yield in organic, cover-cropped
system. Agric. Ecosyst. Environ., 382, 109499
(2025). DOI: 10.1016/j.agee.2025.109499.

A. Ogunleye et al. Impact of credit constraints on
adoption of biofortified food crop among farming
households in Nigeria. Sustain. Futures, 9, 100421
(2025). DOI: 10.1016/j.sftr.2024.100399.

LI. Bosikov et al. Analysis and evaluation of
prospects for high-quality quartz resources in the
North Caucasus. Min. Sci. Tech. (Russian
Federation), 8, 278-289 (2023). DOI:
10.17073/2500-0632-2023-10-165.

S. Jauhari et al. Rice yield enhancement and
environmental sustainability with precision nutrient
management. Glob. J. Environ. Sci. Manag., 11, 77-
92 (2025). DOI: 10.22034/gjesm.2025.01.

A. L. Trunova, S. O. Kurashkin, R. B. Sergienko,
Metals, 13(7), 1234 (2023). DOI:
10.3390/met13071234.

V.I. Golik, Tailings Utilization and Zinc Extraction
Based on Mechanochemical Activation. Materials,
16, 726 (2023). DOI: 10.3390/ma16020726.

K. A. Bashmur, V. V. Kondratiev, Mining
Informational and Analytical Bulletin, 11-1, 239-
251 (2023). DOLI:
10.25018/0236_1493_2023_111_0_239.



