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CONCEPTUAL FRAMEWORK OF THE RESEARCH 
Relevance and Significance of the Issue. The rapid growth of the global 

population has created an urgent need to address one of the top priorities – ensuring 
the supply of high-quality and environmentally friendly food products, particularly 
those of animal origin, to people around the world [14, 19]. 

In the production of food, especially protein-rich products of animal origin that 
play a key role in the human diet, poultry farming serves as a driving force in the 
development of animal husbandry, both domestically and globally [1]. 

Moreover, in today's world, where concerns about environmental sustainability 
and food quality are growing, there is increasing interest in environmentally friendly 
methods of food production [13, 21]. 

In this context, the development and implementation of stimulants and 
technologies that not only increase poultry productivity and reduce rearing costs but 
also maintain high product quality and ensure consumer safety is becoming particularly 
relevant [26]. Such solutions are becoming increasingly in demand in modern poultry 
farming practices and can have a significant impact on the future development of the 
industry. 

A key element in ensuring efficient poultry production is rational feeding, with 
particular attention given to the search for new feed resources that can meet the birds’ 
needs for high-quality protein, vitamins, and other essential nutrients required for their 
normal growth and development [9, 10]. In this regard, there is an increasing need for 
in-depth research aimed at a comprehensive assessment of the effectiveness of using 
organic feed additives, such as feather meal and peat, in the feeding of poultry under 
industrial production conditions. A comprehensive approach will not only help 
determine their impact on productivity and bird health, but also reveal their potential 
for enhancing the sustainability and economic efficiency of the poultry industry. 

The limited availability of traditional feed resources, along with deficiencies in 
vitamins and minerals in the diet, presents serious challenges for the modern poultry 
industry [16, 17]. In order to overcome these challenges and ensure high productivity 
and the health of poultry, increasing attention is being paid to the use of non-traditional 
feed components and specialized biologically active additives. 

For many years, researchers such as .  [35], .  [18], . 
 [32], .  [29], .  [33], .  [26], . 

 [36], .  [19], and .  [34] have conducted 
studies focused on the effectiveness and impact of unconventional feeds and 
specialized additives on poultry productivity. Their work has contributed to the 
development of strategies and approaches that are most effective in improving 
production performance in the poultry industry. 

However, despite the progress made in studying the efficiency of organic feed 
additives under industrial poultry farming conditions, many aspects of their effects on 
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the poultry organism remain insufficiently explored. This is particularly true with 
regard to the influence of specific additives on metabolic processes in the 
gastrointestinal tract, as well as their impact on growth performance and productivity 
of dual-purpose and egg-laying hens 

The issues under consideration are of significant interest to the scientific 
community in the field of poultry farming, as understanding the mechanisms of action 
of organic feed additives may contribute to the development of new, more effective 
strategies for industry management. The aim of the present study was to experimentally 
justify the feasibility and safety of using organic feed additives under industrial poultry 
farming conditions. To achieve this goal, a comprehensive assessment was carried out 
to examine the effects of these additives on the physiological indicators of poultry, with 
the objective of determining optimal dosages and methods of application. The results 
obtained may make a valuable contribution to the improvement of poultry farming 
practices aimed at increasing productivity, resilience, and environmental sustainability 
of production. 

The Goal of the Research: to scientifically substantiate the effectiveness of using 
organic feed additives in the diets of dual-purpose and egg-laying hens, and to develop 
practical recommendations for their application in order to optimize feeding, increase 
profitability, and reduce dependence on synthetic components in the context of poultry 
farming in the Republic of Moldova. 

To achieve the goal, the following objectives were set: 
 To analyze current scientific approaches and trends in the use of organic feed 
additives in the diets of chickens with different production orientations. 

 To assess the impact of various types of organic additives (peat-based and feather-
based) on productivity, physiological condition, and product quality in dual-purpose 
and egg-laying hens. 

 To study the changes in morphological, physiological, and biochemical blood 
parameters of poultry when organic feed additives are included in their diet. 

 To determine the optimal dosages and schemes for incorporating organic additives 
into feed, taking into account the physiological condition and productive orientation 
of the hens. 

 To examine the digestibility and absorption of nutrients in feed by pullets and laying 
hens when organic feed additives are included in compound feed formulations. 

 To develop scientifically grounded recommendations for the use of organic feed 
additives in poultry farms in the Republic of Moldova. 

 To evaluate the ecological and sustainable aspects of using organic additives from 
the perspective of reducing anthropogenic impact and ensuring product safety. 

 To conduct an economic assessment of the effectiveness of using organic feed 
additives compared to traditional feeding methods. 

Scientific Hypothesis. The development and implementation of a scientifically 
grounded feeding strategy that ensures the optimal use of organic feed additives will 



6  

reduce the reliance on synthetic supplements, achieve a balanced relationship between 
productivity indicators, product quality, and technological process modernization, 
thereby improving profitability and environmental sustainability in poultry farming. 

Synthesis of the research methodology and justification of the selected research 
methods. The research methodology is based on a comprehensive scientific approach 
that includes the analysis of current scientific and technical literature, a systematic 
formulation of the research problem, as well as a clear definition of the objectives, 
tasks, and structure of the experimental program. The study employed zootechnical, 
biochemical, and biometric methods traditionally used in poultry research. 

Experimental data were processed using biometric analysis, which included one-
way analysis of variance (ANOVA) followed by multiple comparisons of means using 
Tukey’s Honestly Significant Difference (HSD) post-hoc test at a 95% confidence 
level. 

All research activities were conducted in strict compliance with approved 
standards and specialized methodologies applicable to experimental work in 
agricultural sciences. 

Scientific novelty and originality. For the first time in the Republic of Moldova, 
the use of organic feed additives based on peat and feathers has been scientifically 
substantiated in the diets of Adler Silver breed hens – dual-purpose and Hy-Line Brown 
W-36 crossbreed hens of the egg-laying hens production type. Optimal levels and 
application schemes of these organic additives were established, demonstrating a 
positive effect on productivity and the physiological-biochemical parameters of the 
birds. New data were obtained regarding the mechanisms of action of organic feed 
additives on metabolism, the morpho-physiological condition of the birds, and egg 
quality. A comprehensive assessment of the ecological and economic benefits of using 
organic additives compared to traditional synthetic agents was also carried out. 

Theoretical Significance. The research results deepen the scientific 
understanding of the potential application of organic feed additives in the nutrition of 
farm poultry, reveal the mechanisms of their effects on productivity and physiological 
condition, and provide a foundation for further scientific developments in sustainable 
and environmentally safe poultry farming. The data obtained confirm the effectiveness 
of using organic feed additives as an eco-friendly alternative to synthetic agents, 
thereby expanding the theoretical basis for rational feeding of farm poultry. 

Practical Significance of  this  thesis  lies  in  the  scientific  justification  and  
development of recommendations for poultry farms on the effective use of organic feed 
additives derived from feathers and peat in the diets of chickens with various 
production purposes. The proposed feeding strategies contribute to increased 
productivity and product quality, reduced feeding costs, and the elimination of 
synthetic additives. The research results confirm the feasibility of using organic 
additives to enhance productivity and flock health, improve the quality of egg and meat 
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products, and promote the economic and environmental sustainability of poultry 
production. These findings can be utilized by poultry farms, research institutions, and 
agricultural educational organizations in the Republic of Moldova in developing 
programs for rational and sustainable feeding. 

Approval of Research Results. The materials of the thesis were presented and 
discussed at the following International and National Scientific-Practical Conferences: 
5th International Congress on Engineering and Life Science, (Pitesti, Romania, 2024); 
International Scientific and Practical Conference "Science, Education, Culture" (CSU, 
Comrat, Moldova, 2025, 2024, 2023, 2022, 2021); X National Scientific and Practical 
Conference “Problems and Challenges of Regional Economy in the Conditions of 
Globalization” (CSU, Comrat, Moldova, 2024); 4th International Congress on 
Engineering and Life Science, (Comrat, Moldova, 2023); 4th International Conference 
on Food, Agriculture and Animal Sciences, ICOFAAS 2023, (Sivas, Turkey, 2023, 
online); International Scientific Symposium: Modern Trends in the Agricultural Higher 
Education, (UTM, Chisinau, Moldova, 2023); Conferin a Tehnico- tiin ific  a 
studen ilor, masteranzilor i doctoranzilor (UTM, Chi in u, Moldova, 2023); 5th 
International Agriculture Congress, UTAK 2022, (Turkey, 2022, online); 31st 
International Conference on «Chemical, Agriculture, Biological and Environmental 
Sciences, (ICBEN-22)», (Istanbul, Turkey, 2022); Scientific Symposium «Innovations 
in animal husbandry and safety of animal products – achievements and outlooks», (SP 
IBZVM, Chi in u, Moldova, 2021); London International Conference, London, United 
Kingdom, (UKEY, 2021, online); International Research and Practice Conference 
«Innovations in Ensuring Quality and Safety of the Livestock Products», (Mykolayiv, 
Ukraine, 2021); 4th International Agriculture Congress, (UTAK 2021, Online, 2021); 
3rd International Agriculture Congress (Tunis, Online, 2020,); 2nd International 
Agriculture Congress (Ayas, Ankara, Turkey, 2019). 

Publications on the subject of the Thesis: The main materials of the thesis have 
been published in 32 Scientific  Papers,  including:  1 article in Journals  from Web of 
Science and SCOPUS databases, 5 publication in Recognized International Journals, 1 
article in a Journal included in the National Register, category B, 4 papers in 
proceedings of International Scientific Conferences abroad, 7 papers in proceedings of 
National Scientific Conferences, 9 abstracts at International Scientific Conferences 
abroad, 4 abstracts at International Scientific Conferences in the Republic of Moldova, 
1 recommendation for production. 

The structure and volume of the Thesis: The thesis consists of 150 pages of the 
main text and includes the following: Contents, Introduction, 4 Chapters, Conclusions, 
Recommendations for Production, and Bibliography. It contains 39 tables and 42 
figures, along with 9 appendixes. The bibliography comprises 219 sources. 

Key words:  Adler  Silver;  Hy-Line  Brown  W-36;  Laying  hens;  Organic  feed  
additives; Poultry farming; Productivity 
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THESIS CONTENT 

1. INNOVATIVE APPROACHES TO LAYING HEN FEEDING USING 
ORGANIC FEED ADDITIVES 

This chapter presents a comprehensive overview of the technological aspects of 
feeding agricultural poultry. Special attention is given to the importance of organic 
feed additives as sources of essential nutrients in poultry diets, including the use of 
feather and peat-based supplements. It is emphasized that modern feeding methods 
should incorporate organic additives that not only enhance productivity and strengthen 
bird health but also contribute to the development of more environmentally sustainable 
feeding systems. This opens new prospects for improving the biological value of diets 
and increasing the economic efficiency of poultry farming. 

2. MATERIAL AND METHODS 
2.1. Research Material 

The research presented in this thesis was conducted from 2019 to 2024 at the 
poultry farm SRL “Piliççik-Grup” in the city of Comrat, Comrat district, at the poultry 
factory  SRL  “Acustic  Tehnologie”  in  the  village  of  Floreni,  as  well  as  in  the  
Department of “Livestock Resources and Food Safety” at the Technical University of 
Moldova. 

The experimental part of the work was carried out in the laboratory of the 
Department of Livestock Resources and Food Safety within and with the support of 
the international project “Innovative strategies for improving the biological 
effectiveness of some unused and environmentally polluting wastes and developing 
them as poultry alternative feed and additives” (project No. 21.80013.8007.3B), funded 
by the National Agency for Research and Development (ANCD, Moldova) and the 
Scientific Council of TUBITAK (Turkey). 

To achieve the research goals and objectives, three scientific and production 
experiments, three physiological trials, and three production-scale validations of the 
research results were conducted, accompanied by a series of laboratory analyses. 

The research material consisted of organic feed additives obtained through the 
enzymatic processing of feathers and treated peat. For the first time in the Republic of 
Moldova, these additives were included in compound feeds designed for poultry of 
meat-and-egg and egg-laying productivity directions. 

In the conducted studies, the objects of the scientific and production trials were 
young stock and meat-and-egg type Adler Silver hens, as well as the Hy-Line Brown 
W-36 laying hens cross. 

Scheme of Scientific and Production Experiment I – to study the effect of feed 
additives from peat and feathers on the growth and development of Adler Silver breed 
poultry. 
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Within the conducted experiment, the method of selecting analogous groups was 
used,  which  allowed  the  formation  of  three  groups  of  birds  (Table  2.1).  One  group  
served as the control, receiving the main compound feed used at the poultry farm. The 
first experimental group (EG1) was supplemented with an organic feed additive from 
peat  at  a  dose  of  1  kg  per  ton  of  feed,  while  the  second  experimental  group  (EG2)  
received an organic feed additive from feathers at a dose of 2 kg per ton of feed. 

Table 2.1. Scheme of the First Scientific and Production Experiment 

Group Number 
of heads Feeding characteristics 

Control (CG) 28000 Basic compound feed (BCF) 
Experimental 1 (EG1) 28000 BCF with inclusion of OFAP* 1 kg/ton 
Experimental  2 (EG2) 28000 BCF with inclusion of OFAF** 2.0 kg/ton 

* - OFAP- organic feed additive from peat 
** - OFAF - organic feed additive from feather 

The design of Scientific and Economic Experiment I, conducted on Adler Silver 
chickens, was carried out in two experimental periods. The first period (from March 6 
to April 20, 2019) lasted 35 days and was conducted at the SRL "Piliççik-Grup" poultry 
farm in the city of Comrat. Each group included 28,000 chickens. The second 
experimental period lasted from the 35th to the 180th day  of  the  chickens’  life,  after  
which 60 chickens were selected from each group to initiate the second stage of the 
experiment.  The  choice  of  the  Adler  Silver  chicken  breed  was  based  on  its  high  
adaptability to the climatic conditions of southern Moldova and its promising potential 
for successful breeding. 

Scheme of Scientific and Production Experiment II – to determine the effect 
of organic feed additive from peat on the growth rate, development, and productivity 
of Hy-Line Brown W-36 laying hens under caged housing conditions. The research 
was conducted from November 1, 2022, to July 1, 2023, on Hy-Line Brown W-36 
laying hens at SRL "Acustic Tehnologie".  

Table 2.2. Scheme of the Second Scientific and Production Experiment  

Group Number of 
heads Feeding characteristics 

Control (CG) 96 Basic compound feed (BCF) 
Experimental 1 (EG1) 96 BCF with inclusion of OFAP* 0.5 kg/ton 
Experimental  2 (EG2) 96 BCF with inclusion of OFAP* 0.75 kg/ton 
Experimental 3 (EG3) 96 BCF with inclusion of OFAP* 1.0 kg/ton 
Experimental  4 (EG4) 96 BCF with inclusion of OFAP* 1.75 kg/ton 

* - OFAP- organic feed additive from peat 

Five groups of chickens were formed, each consisting of 96 hens: one control 
group and four experimental groups (table 2.2). The chickens in the control group 
received a standard compound feed without any additives. In the experimental groups, 
different levels of the organic feed additive from peat: 0.5 kg/ton in EG1, 0.75 kg/ton 
in EG2, 1.0 kg/ton in EG3, and 1.25 kg/ton in EG4. 
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Scheme of Scientific and Production Experiment III – aimed at determining 
the effect of the organic feed additive from feather on the growth, development, and 
productivity of Hy-Line Brown W-36 laying hens. The trial was conducted on five 
groups of laying hens, each consisting of 96 chickens kept in cages. The control group 
received the standard compound feed (CF) without any additives, while the 
experimental groups were fed compound feed supplemented with the organic feed 
additive from feather (OFAF) at different dosages: EG1 – 2.0 kg per ton of feed, EG2 
– 2.5 kg, EG3 – 3.0 kg, and EG4 – 3.5 kg (table 2.3). 

Table 2.3. Scheme of the Third Scientific and Production Experiment 

Group Number 
of heads Feeding characteristics 

Control (CG) 96 Basic compound feed (BCF) 
Experimental 1 (EG1) 96 BCF with inclusion of OFAF* 2.0 kg/ton 
Experimental  2 (EG2) 96 BCF with inclusion of OFAF* 2.5 kg/ton 
Experimental 3 (EG3) 96 BCF with inclusion of OFAF* 3.0 kg/ton 
Experimental  4 (EG4) 96 BCF with inclusion of OFAF* 3.5 kg/ton 

* - OFAF - organic feed additive from feather 

During Scientific and Production Experiment II and III, the chickens were housed 
in Big Dutchman battery cages throughout the entire experimental period. The 
microclimate parameters in the facilities were maintained in accordance with the 
recommended guidelines for the Hy-Line Brown W-36 cross. 

2.2. Research methods 
During the research examined: chemical composition of feed and feed additives, 

quality indicators of compound feed – according to generally accepted methods of 
zootechnical analysis [6]; the dynamics of growth, total and average daily weight gains 
of the chickens (measured through individual weighing at the beginning and end of 
each month); morphological and biochemical blood parameters (blood samples were 
collected for biochemical tests in the morning before feeding from the brachial vein of 
3 analogous chickens from each group, at the same time at the beginning of the 
experiment,  at  the  17th week  (midpoint  of  the  experiment),  and  at  the  end  of  the  
experiment) [12]; biochemical and morphological blood analyses were conducted at 
the Republican Diagnostic Center in Chisinau; egg production [23]; The amino acid 
composition of the eggs was determined at the mid-laying period of the hens (the 
analysis  was  carried  out  in  the  laboratory  of  the  Institute  of  Chemistry  of  the  State  
University of Moldova); the slaughter and meat quality characteristics of the hens were 
evaluated [24, 11]; the economic efficiency of the experiments was assessed. [37, 27]. 

Statistical data analysis was carried out using the biometric method of variational 
statistics, with the reliability of the results determined by Student's t-test (* 0,95; 
** 0,99; *** 0,999) [30]. Additionally, one-way analysis of variance (ANOVA) was 
applied, with differences between group means assessed using Tukey’s HSD post-hoc 
test, grouped according to the Tukey method at a 95% confidence level. All 
calculations were performed using Minitab 17 software [8]. Graph construction and 
additional data processing were carried out using Microsoft Excel 2016, part of the 
Microsoft Office 2016 suite. 
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3. EFFECTIVENESS OF USING ORGANIC FEED ADDITIVES FROM PEAT 
AND FEATHER IN THE DIET OF DUAL-PURPOSE LAYING HENS OF 

THE ADLER SILVER BREED 
3.1. Effectiveness of Using Organic Feed Additives from Peat and Feather in 

Poultry Feeding 
The inclusion of feed additives in the daily diet remains an important topic in 

poultry farming, as rational feeding directly affects the growth, development, and 
productivity of chickens. In recent years, there has been growing interest in developing 
more efficient feeding strategies that ensure maximum productivity with minimal 
costs, which is particularly important for increasing production profitability. 

Chemical composition and properties of the organic feed additive from peat. 
Peat in its natural state is a homogeneous dark-colored mass with a moisture content 
of 85-95% and up to 50% mineral content in the dry matter. It serves as a natural source 
of  macro-  and  microelements  (Fe,  Mg,  Ca,  K,  Zn,  and  others)  [25].  It  has  been  
established that the high content of macro- and microelements contributes to the 
normalization of mineral metabolism, proper growth and development of poultry, and 
improvement of their reproductive functions [7]. 

Chemical composition and properties of the organic feed additive from feather. 
Feather meal is a high-protein feed product (80-90% protein), enriched with 

essential amino acids (cystine, glycine, proline) that participate in metabolic processes 
and help maintain the overall physiological condition of animals [28]. Due to its high 
biological value, feather meal promotes the growth and development of farm animals 
and is widely used in modern feeding technologies [4, 15, 22]. 

3.2. The effect of using organic feed additives on the productive qualities and 
metabolism of young chickens of the Adler Silver breed 

Feeding and housing conditions of the Adler Silver experimental chicks. The 
young chickens were fed with compound feed according to the recommended feeding 
standards for poultry [20]. The diet consisted of compound feed: the control group 
received the basic standard ration; the first experimental group received the basic ration 
supplemented with 1 kg/ton of organic feed additive from peat; the second 
experimental group received the basic ration supplemented with 2 kg/ton of organic 
feed additive from feather. The hens were raised on a floor-based housing system. 

Dynamics of live weight in Adler Silver chickens and feed consumption. With 
the same initial live weight of the chicks at the beginning of the experiment, it was 
found that the inclusion of the organic feed additive from peat in the compound feed 
led to a clear trend of increased live weight in the experimental groups. However, the 
highest live weight was recorded in the second experimental group (553.3 g), where 
the chickens’ weight exceeded the control group by 79.9 g or 16.88%. Compared to 
the first experimental group, the live weight in the second group was higher by 49.7 g 
or 9.87%. 
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The obtained results indicate that the use of the organic feed additive from feather 
has a positive effect on the growth dynamics and development of the chicks. 

 Average daily weight gains of chicks during the experiment. During the 1–28-
day period, the average daily weight gains of chicks in the first experimental group 
were 7.84% higher than those in 
the control group, and in the 
second experimental group, they 
were 36.63% higher. During the 
29–35-day period, this indicator 
was 14.87% higher in the first 
experimental group and 36.70% 
higher in the second group 
compared to the control (Fig. 
3.1). Over the entire 35-day 
rearing period, the average daily 
body weight gain in the control 
group was 12.87 g, while chicks 
fed compound feed with the 
organic feed additive from peat showed gains of 13.76 g, and those receiving the 
organic feed additive from feather had gains of 15.21 g. The inclusion of the organic 
feed additive from feather in the compound feed resulted in average daily gains that 
were 6.96% higher than the control and 10.55% higher than the first experimental 
group. 

Digestibility and assimilation of nutrients when using organic feed additives 
from peat and feather in poultry feeding. It was found that the inclusion of organic 
feed additives improved crude protein digestibility: in Experimental Group 1 (EG1) – 
87.26% (the highest value), and in Experimental Group 2 (EG2) – 86.03% (table 3.1).  

Table 3.1. Nutrient digestibility coefficients of the diets  
in the experimental chicks, % 

Group Dry matter   Organic matter  Crude protein 
CG 71.23±0.35 b 74.25±0.31 b 85.24±0,32 b 
EG1 72.34±0.42 ab 76.10±0.37 a 87.26±0,34 a 
EG2 73.08±0.32 b 76.45±0.46 a 86.03±0,41 ab 
Mean 72.22±0.25   75.60±0.28   86.18±0,25   
ANOVA 

Fgroup 6.41** 9.50** 8.18** 
Group Crude fat              Crude fiber 

CG 94.44 ±0.45 b 18.40±0.11 b 
EG1 96.09 ±0.43 a 19.17±0.10 a 
EG2 95.18 ±0.49 ab 19.52±0.22 a 
Mean 95.24 ±0.28   19.03±0.12  
ANOVA 
Fgroup 3.25* 14.24*** 

The effects were determined using one-way analysis of variance (ANOVA). Differences between means were assessed using Tukey’s post hoc test (HSD). 
Values are expressed as mean ± standard deviation (n = 10). Means marked with different letters indicate statistically significant differences. 
Significance levels: *: p  0.1, **: p  0.01, *: p  0.001. 

Fig. 3.1. Absolute and average daily live weight gain 
of chicks, g 
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In EG1, the digestibility coefficient of crude fat was also the highest – 96.09%, 
compared to 94.44% in the Control Group (CG) and 95.18% in EG2. The inclusion of 
the organic feed additive from peat at 1 kg/ton and the organic feed additive from 
feather at 2 kg/ton in the basal diet contributed to an increase in the digestibility of dry 
matter by 1.85% in EG1 and 2.20% in EG2, crude protein by 0.79–2.02%, crude fiber 
by 0.77-1.11%, and crude fat by 1.65–0.74%. 

Morphological and biochemical blood parameters of the experimental chicks. 
The  morphological  blood  parameters  of  the  young  chickens  at  the  end  of  the  
experiment showed variations depending on the housing conditions and diet. The 
hemoglobin level was higher in EG1 (97.75 g/l), indicating more active erythropoiesis. 
The highest red blood cell count was observed in EG2 (2.880×1012/l), suggesting better 
oxygen exchange. The platelet count was higher in the control group (3.251×109/l), 
which may indicate increased blood clotting activity. Hematocrit was highest in EG2 
(36.60%), which could indicate more efficient oxygen transport. The white blood cell 
count ranged from 27.88 ×109/l (EG1) to 32.89××109/l (control group), indicating more 
active immune processes in the control group. 

Total blood protein in the 
chicks varied depending on the 
group, with the highest level 
observed in EG2 (46.75 g/l) 
(Fgroup=3.32*) (Fig.3.2). 
Albumins showed the highest 
concentration in EG1 (20.44 g/l), 
which  was  also  confirmed  by  a  
significant difference between 
groups (Fgroup=28.13***), while 
the globulin level, which includes 
antibodies and other important 
proteins, was higher in the control 
group (28.65 g/l) compared to the 
other groups, reflecting a more pronounced immune system activity in this group. 
Globulins were highest in the control group (3.13 g/l) and lowest in EG1 (2.80 g/l). 
Levels of -, -, and -globulins also varied, with  -globulins being highest in EG1 
(18.33 g/l) and lowest in the control group (15.40 g/l). 

Enzyme activity: AST levels were highest in EG2 (248.50 u/l) and lowest in EG1 
(194.25 u/l), reflecting differences in liver metabolic processes. Alkaline phosphatase 
was highest in the control group (28.83 u/l), indicating more active bone metabolism 
or increased liver activity in this group. 

The calcium and phosphorus content in the blood serum of the experimental 
groups exceeded that of the control group. In particular, the phosphorus level was 
higher by 34.6% in EG1 and by 45.9% in EG2, while the calcium level was higher by 
10.2% in EG1 and by 4.6% in EG2, respectively. 

Fig. 3.2. Total Protein Content in the Blood of 
Hens at the end of the Experiment 
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  Meat productivity, chemical composition, and organoleptic evaluation of 
chicken meat quality. The results of anatomical slaughter and data on bird carcass yield 
indicated that the dressed carcass weight in the experimental groups was higher than 
in the control group. In the first experimental group (EG1), the dressed carcass weight 
was 1446 g, and in the second experimental group (EG2) it was 1489 g, which was 
significantly higher than in the control group by 2.4% (p<0.95) and 5.20% (p<0.95), 
respectively (Fig. 3.3). In the experiment, the breast muscle weight in the first and 
second experimental groups was higher by 4.9% and 10.2%, respectively, compared to 
the control group (Fig. 3.4). 

 

The yield of breast muscles relative to the dressed carcass weight was 19.2% in 
the first experimental group (EG1), 19.6% in the second experimental group (EG2), 
and 18.7% in the control group [5]. According to the slaughter yield data, the control 
group lagged behind the experimental groups by 0.7% and 0.2%. 

Table 3.2. Sensory evaluation of meat and broth quality 
Meat (5-point scale) 

Group Appearance Aroma (Smell) Taste Hardness, 
(tenderness) Juiciness 

CG 4.199 ±0.058 b 4.105 ±0.050 b 4.104 ±0.052 b 3.703 ±0.064 b 3.596 ±0.072 c 
EG1 4.203 ±0.048 b 4.098 ±0.052 b 4.202 ±0.052 b 3.799 ±0.078 b 3.903 ±0.069 b 
EG2 4.695 ±0.043 a 4.397 ±0.049 a 4.702 ±0.051 a 4.400 ±0.083 a 4.201 ±0.065 a 
Mean 4.366 ±0.052  4.200 ±0.038  4.336 ±0.057  3.967 ±0.071  3.900 ±0.060  
ANOVA  
Fgroup 32.12*** 11.46*** 38.60*** 25.10*** 19.35*** 

Broth (5-point scale) 

Group Color, Clarity Aroma (Smell) Taste Richness Strength 

CG 2.801 ±0.062 b 3.904 ±0.058 b 4.097 ±0.072 b 3.903 ±0.058 b 3.799 ±0.061 b 
EG1 3.004 ±0.057 b 3.903 ±0.059 b 4.198 ±0.065 ab 3.996 ±0.055 b 3.805 ±0.050 b 
EG2 3.601 ±0.071 a 4.501 ±0.050 a 4.402 ±0.062 a 4.797 ±0.060 a 4.500 ±0.048 a 
Mean 3.135 ±0.072   4.103 ±0.061   4.232 ±0.044   4.232 ±0.081   4.035 ±0.068   
ANOVA  
Fgroup 42.92*** 38.13*** 5.50** 72.98*** 57.73*** 

The effects were determined using one-way analysis of variance (ANOVA). Differences between means were assessed using Tukey’s post hoc test (HSD). 
Values are expressed as mean ± standard deviation (n = 10). Means marked with different letters indicate statistically significant differences. 
Significance levels: *: p  0.1, **: p  0.01, *: p  0.001. 

Fig. 3.3. Slaughter Yield, % Fig. 3.4. Breast Muscle Mass, g 
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Analyzing the chemical composition of the breast muscles of laying hens, it can 
be concluded that the meat from the experimental groups contained a higher protein 
level compared to the control group. The fat content in the breast meat of the 
experimental groups was lower than in the control group by 0.79 g in EG1 and 0.60 g 
in EG2, respectively. 

The sensory evaluation showed that the meat from EG1 and EG2 received average 
scores of 4.04 and 4.48 points, respectively, which were higher than the control group’s 
score of 3.94 points, with differences of 0.10 and 0.54 points, or 2.5% and 13.7% 
compared to the control (Table 3.2). 

Egg production of Adler Silver laying hens and egg quality parameters. Monthly 
data clearly show higher egg-laying intensity in the experimental groups OG1 and 
OG2: 65.8% and 67.74% in August, 72.33% and 73.66% in September, and 69.03% 
and 70.66% in October, respectively. The decline in laying intensity in October is 
associated with the physiological condition of the chickens; nevertheless, the average 
monthly laying rates exceeded the control group by 1.61%, 1.00%, and 0.657% in 
OG1, and by 3.55%, 2.33%, and 
2.22% in OG2. This indicates more 
efficient use of resources and 
improved production processes in 
OG2. Feed costs and other direct 
expenses were also lower, resulting 
in higher profit and profitability in 
OG2, which reached 77.7%. 

Economic efficiency of using 
organic feed additives on the 
productive qualities and 
metabolism of young chickens of 
the Adler Silver breed. The inclusion of the organic feed additive from peat in the diet 
of laying hens has a positive effect on their health and productivity, reflected in high 
survival rates, improved production outcomes, and overall profitability of egg 
production (Fig. 3.5). Based on the above, it can be concluded that there is an inverse 
relationship between feed consumption and profitability: the lower the feed 
consumption, the higher the level of profitability. This highlights the importance of 
optimizing animal nutrition processes to achieve greater profit in agriculture. 

4. EFFECTIVENESS OF USING ORGANIC FEED ADDITIVES IN THE 
DIET OF HY-LINE BROWN W-36 LAYING HENS 

4.1. Effect of an Organic Peat-Based Feed Additive on the Productivity of 
Hy-Line Brown W-36 Laying Hens 

Feeding and housing conditions of laying hens.  The  composition  of  the  
compound feed for hens, prepared by the company SRL “Acustic Tehnologie,” was 

Fig. 3.5. Economic efficiency of using organic 
feed additives 
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well-balanced, predominantly consisting of cereals such as corn and wheat. Analysis 
of the nutritional properties of the compound feed for Hy-Line Brown W-36 pullets 
showed that the feed in the experimental groups had a high energy value, which 
contributed to better growth of the young chickens.  

Dynamics of live weight and survivability of young hens. Live weight  plays a 
significant role in the breeding process of poultry and is an important indicator of 
reproductive capacity before 
reaching sexual maturity. During 
the experiment, it was observed 
that the live weight of laying hens 
increased with the duration of the 
rearing period (Fig. 4.1). The use 
of the organic feed additive from 
peat contributed to improved 
viability of the laying hens and, 
consequently, their survivability. 
Overall, throughout the study 
period, the survivability of hens in 
all experimental groups (EG1-
EG4) exceeded that of the control group by 2.10%, 4.20%, 4.20%, and 3.10%, 
respectively. 

Digestibility and nutrient absorption when feeding laying hens with a peat-
based feed additive. The digestibility coefficient of dry matter in the control group 
(CG) was 69.70%, the lowest value among all experimental groups. In the experimental 
groups, this figure reached 71.87% in EG3, indicating more efficient feed utilization. 
Organic matter digestibility was lower in the CG (70.40%) compared to 73.30% in 
EG3, reflecting better absorption of organic components in the diet due to the additive 
in this group. Crude protein digestibility showed some stability (ranging from 83% to 
85%), but was lower in the CG at 79.30%, increasing to 83.55% in EG3, confirming 
improved protein metabolism efficiency. Fiber digestibility increased from 18.50% 
(CG) to 19.49% (EG3), and crude fat digestibility rose from 80.60% to 83.45%, 
respectively. Thus, inclusion of the organic peat-based feed additive in the diet of 
laying hens promotes improved digestibility of dry and organic matter, crude protein, 
fat, and fiber. 

Morphological and Biochemical Blood Parameters. For an objective assessment 
of feeding efficiency, it is necessary to consider not only general zootechnical 
parameters but also specific biochemical and morphological indicators. Morphological 
blood studies showed that at 17 weeks of age, the levels of hemoglobin (Fig. 4.2) and 
erythrocytes in laying hens were higher than those in hens at 34 weeks of age. This is 

Fig. 4.1. Dynamics of live weight of Hy-Line laying 
hens with the use of a peat feed additive, g 
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explained by more intensive 
metabolic processes in younger 
hens. The leukocyte count in the 
blood of 17-week-old hens was 
lower than that in 34-week-old 
hens, which may be due to the 
higher resistance of the younger 
17-week-old hens. 

Serum studies of laying 
hens revealed the dynamics of 
total protein levels and its 
fractions in control and 
experimental groups at the 
beginning and at the peak of egg 
production. The albumin level in the serum of hens in the third experimental group 
significantly exceeded the corresponding values in the control group. At 17 weeks of 
age, the difference was 2.67 g/l or 15.7%, increasing to 4.80 g/l or 27.66% at 34 weeks. 

 Morphological composition of eggs from laying hens. It was established that the 
egg weight of laying hens depends on a combination of factors, including the live body 
weight of the chickens.  

Table 4.1. Morphological indicators of eggs at 34 weeks of age of laying hens 
Group Average Albumen 

Diameter, cm 
Albumen  

Height, mm 
Albumen  
Index, % 

Average Yolk 
Diameter, cm 

CG 7.50±0.05 d 7.10±0.07 e 9.47±0.02 d 3.90±0.08 c 
EG1 7.71±0.05 c 7.40±0.05 d 9.60±0.02 cd 4.20±0.06 a 
EG2 7.80±0.04 b 7.50±0.02 c 9.62±0.01 c 4.08±0.05 bc 
EG3 7.90±0.04 a 7.70±0.04 a 9.75±0.02 a 4.10±0.03 ab 
EG4 7.80±0.05 b 7.60±0.04 b 9.72±0.02 ab 4.09±0.03 b 
Mean 7.74±0.03  7.46±0.04  9.64±0.02   4.07±0.03  
ANOVA  

Fgroup 10.52*** 22.91*** 38.22*** 4.51** 

Group Yolk  
height, mm 

Yolk  
index, % 

Shell  
thickness, mm 

Haugh  
units 

CG 14.50±0.21 d 37.18±0.05 d 0.34±0.01 e 74.22±0.06 d 
EG1 16.90±0.33 c 40.24±0.09 c 0.35±0.01 d 75.14±0.08 c 
EG2 17.10±0.40 b 41.91±0.09 b 0.36±0.01 c 75.17±0.08 b 
EG3 17.26±0.34 a 42.10±0.09 a 0.38±0.01 a 75.48±0.09 a 
EG4 17.14±0.35 ab 41.90±0.08 b 0.37±0.01 b 75.26±0.09 ab 
Mean 16.58±0.21  40.66±0.27  0.36±0.01   75.05±0.07  
ANOVA  

Fgroup 12.49*** 635.03*** 2.23* 35.39*** 
The effects were determined using one-way analysis of variance (ANOVA). Differences between means were assessed using Tukey’s post hoc test (HSD). 
Values are expressed as mean ± standard deviation (n = 10). Means marked with different letters indicate statistically significant differences. 
Significance levels: *: p  0.1, **: p  0.01, *: p  0.001. 

Fig. 4.2. Hemoglobin content in the blood of Hy-
Line W-36 laying hens at the beginning of egg 

production and at the end of the experiment, g/l 
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Hens in the third experimental group, which had the highest live body weight, laid 
eggs with a greater average weight compared to the other experimental groups (Table 
4.1). Thus, the egg mass in hens of Experimental Group 3 exceeded that of Group 4 by 
0.24 g (0.38%), Group 2 by 0.33 g (0.53%), and Group 1 by 0.17 g (0.27%). The 
obtained results suggest a correlation between the live weight of hens and the mass of 
the eggs they produce, with the most likely cause of this relationship being 
physiological characteristics rather than genetic factors. 

An  analysis  of  the  chemical  composition  of  the  eggs  revealed  that  the  protein  
content in the eggs of the experimental groups significantly exceeded that of the control 
group by 0.79 g (EG1), 0.73 g (EG2), 0.77 g (EG3), and 0.66 g (EG4), indicating a 
beneficial effect of the peat-based feed additive on the quality characteristics of the 
eggs. 

Egg Production and Quality in Laying Hens. The experimental use of a peat-
based feed additive in the diet of laying hens was accompanied by a significant increase 
in egg production throughout the entire production cycle. The age at which peak egg 
production was achieved in all groups ranged between 30 and 34 weeks, which 
corresponds to the productivity standards for this cross. However, the intensity of egg 
production varied significantly between groups. The highest egg production rates were 
recorded in the second and third experimental groups, reaching 88.00% and 88.25%, 
respectively, which exceeded the control group by 1.65-1.96% [2]. A particularly 
pronounced effect was observed at the dosage of 1.0 kg of peat-based feed additive per 
ton of compound feed (EG3), confirming the optimality of this dosage for stimulating 
egg production. The results of the sensory evaluation indicate a positive effect of 
including the peat-based feed additive in the diet of laying hens on the taste 
characteristics of the eggs. The most noticeable improvement in quality was observed 
with the use of the additive at a dosage of 1.0 kg/ton of compound feed, as confirmed 
by the high sensory evaluation scores obtained in the third experimental group. 

Economic Efficiency of Using Peat-Based Additives in Compound Feeds for 
Hy-Line Brown W-36 Laying Hens. The inclusion of a peat-based feed additive in the 
diet of Hy-Line Brown W-36 laying hens resulted in a noticeable economic benefit: 
profit increases in the experimental groups ranged from 300.2 to 620 lei. Despite higher 
feed costs in EG4, the highest economic efficiency was observed in EG3: profit 
amounted to 3,178.6 lei, and profitability reached 17.8%. Meanwhile, in EG4, despite 
high productivity, profitability was the lowest at 9.9%. Thus, the addition of the organic 
peat-based additive to compound feed contributes to increased productivity, improved 
egg quality, and enhanced economic efficiency, with the optimal dosage being 1 kg per 
ton. 

4.2. The Effect of Feather Meal as an Organic Feed Additive on the 
Productivity of Hy-Line Brown W-36 Laying Hens 

Feeding and Housing Conditions of Laying Hens. The laying hens were fed a 
balanced compound feed that met the requirements for nutrients, vitamins, and 
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minerals. The diets of the experimental groups included a feather-based organic 
additive in various dosages, while the control group received only the basic feed. 
Feeding and watering were carried out according to the standards for industrial poultry 
farming. The chickens were housed in “Big Dutchman” battery cages, which allowed 
for effective monitoring of productivity, feed intake, and physiological condition. 
Microclimate conditions (temperature, humidity, ventilation) were maintained in 
accordance with the management guidelines for the Hy-Line Brown W-36 cross, 
minimizing the impact of stress factors. 

Dynamics of Live Weight and Survival Rate of Growing Pullets. At the onset of 
the laying period (at 17 weeks of age), the first experimental group of laying hens 
demonstrated a significant increase in live weight compared to the control group by 62 
g or 4.4%. The second experimental group showed a gain of 53.86 g, which was 3.8% 
higher than the control. The third experimental group exhibited an increase of 48.82 g, 
or 3.4%, while in the fourth group, the gain was 40.8 g, corresponding to 2.9%. 

By the end of the experiment, at 34 weeks of age, the highest weight gains were 
also recorded in the experimental groups. Compared to the control, the increase in live 
weight of hens in EG1, EG2, EG3, and EG4 was higher by 61.25 g (3.3%), 50.46 g 
(2.7%), 42.36 g (2.3%), and 35.15 g (1.9%), respectively, indicating more intensive 
growth in these groups. The chickens in the first experimental group, which received a 
feather-based feed additive at a dosage of 2 kg per ton of compound feed, showed the 
highest live weight gains. Compared to the control group, the absolute gain was 56.78 
g  (or  4.8%)  higher,  the  average  daily  gain  was  higher  by  0.32  g  (or  4.9%),  and  the  
relative gain increased by 7.63%. 

Digestibility and Assimilation of Nutrients When Using Feather Meal as a Feed 
Additive in Laying Hen Diets. In the control group, the dry matter digestibility 
coefficient was 72.27%, whereas in the experimental groups it ranged from 73.24% to 
74.48%, with the highest value observed in EG1. The digestibility of organic matter 
was also highest in EG1 (77.87%) compared to 74.15% in the control group, with lower 
levels in the other experimental groups. Protein assimilation in EG1 reached 85.75% 
(+4.47% compared to the control), while in the other experimental groups it ranged 
from 85.28% to 85.53%. Fat digestibility was 75.12% in the control group and 77.86% 
in EG1, remaining high across the other experimental groups. Fiber digestibility in 
EG1 was also higher than in the control by +1.39% (19.74% vs. 18.35% in the control 
group). 

The chickens in EG1 also demonstrated the highest efficiency in the utilization of 
minerals: nitrogen digestibility was 44.21% compared to 42.27% in the control, 
calcium – 53.53% (control – 51.44%), and phosphorus – 51.93%. These results indicate 
improved metabolic processes and more efficient nutrient utilization due to the feather 
meal supplement used in EG1. 
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Morphological and Biochemical Blood Parameters. It was found that hens from 
EG1 at 34 weeks of age had better values of blood morphological parameters, including 
red blood cell count, hemoglobin concentration, hematocrit, and platelet count. 
Hemoglobin level in EG1 (75.35±0.27 g/l) and red blood cell concentration 
(3.48±0.04) were statistically significantly higher (Fgroup=21.86***) than in the control 
group (CG), indicating a positive effect of the additive in the diet. The hematocrit value 
in EG1 was 27.00±0.04, further confirming improvements in blood parameters. 

The biochemical blood analysis of hens at 34 weeks of age showed that the groups 
receiving the organic additive in their diet (EG1-EG4) demonstrated improved values 
across most parameters compared to the control group (CG) (Table 4.2). 

Table 4.2. Biochemical Blood Parameters of Laying Hens at 34 Weeks of Age 
Group Total Protein, g/l Albumins, g/l Calcium, mmol/l Phosphorus, mmol/l 

CG 44.27±0.04 d 17.28±0.01 d 2.67±0.01 e 1.57±0.01 d 
EG1 46.65±0.03 a 18.33±0.03 a 3.00±0.02 a 2.07±0.01 a 
EG2 46.54±0.03 a 18.00±0.01 b 2.94±0.02 b 2.05±0.01 ab 
EG3 46.40±0.01 b 17.67±0.03 c 2.87±0.01 c 2.02±0.01 bc 
EG4 46.25±0.02 c 17.25±0.02 d 2.79±0.01 d 2.00±0.01 c 
Mean 46.02±0.13   17.71±0.06   2.86±0.02   1.94±0.03   
ANOVA 
Fgroup 1294.18*** 361.57*** 80.33*** 364.78*** 
Group AST, u/l  ALT, u/l Alkaline Phosphatase, u/l 

CG 172.00±1.12 a 145.35±1.96 a 719.00±2.38 d 
EG1 154.35±1.53 b 136.48±1.54 b 787.00±2.60 a 
EG2 145.56±1.67 c 128.75±1.63 c 769.00±2.67 b 
EG3 132.86±1.96 d 121.47±2.12 d 763.00±2.42 b 
EG4 127.44±1.57 d 115.09±1.51 d 748.00±2.61 c 
Mean 146.44±2.37   129.43±1.71   757.20±3.44   

ANOVA 
Fgroup 124.27*** 45.65*** 101.00*** 

The effects were determined using one-way analysis of variance (ANOVA). Differences between means were assessed using Tukey’s post hoc test (HSD). 
Values are expressed as mean ± standard deviation (n = 10). Means marked with different letters indicate statistically significant differences. 
Significance levels: *: p  0.1, **: p  0.01, *: p  0.001. 

The highest levels of total protein (Fgroup=1294.18***), albumins (Fgroup=361.57***), 
calcium (Fgroup=80.33***), and phosphorus (Fgroup=364.78***) were observed in group 
OG1, indicating a positive effect of the additive on metabolism. The activity levels of 
enzymes AST, ALT, and alkaline phosphatase in OG1 were also lower, which may 
suggest improved functional status of the liver and other organs. All differences 
between groups were statistically significant, confirming the efficacy of the feed 
additive on the biochemical blood parameters of hens. 

Morphological composition of eggs from laying hens.  The  influence  of  the  
feather-based feed additive on egg weight and the percentage composition of its 
morphological components was established. Significant changes in the morphological 
indicators of eggs occurred with age (from 17 to 34 weeks) in laying hens (Table 4.3). 
The average albumen diameter in the control group ranged from 8.31 cm to 8.60 cm, 
whereas in the experimental groups it ranged from 8.35-8.70 cm to 8.75-8.90 cm. 
Albumen height was 7.11-8.22 mm in the control and 7.18-7.78 mm up to 8.62-8.85 
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mm in the experimental groups, indicating improved egg quality. Yolk height increased 
from 14.40 mm to 16.47 mm in the control group and from 14.80-17.97 mm to 18.38-
19.92 mm in the experimental groups. The average yolk diameter changed from 3.69 
cm to 4.09 cm in the control, and from 3.62-3.80 cm to 4.19-4.29 cm in the 
experimental groups. The yolk index increased on average from 42.79% (at 17 weeks) 
to 44.01% (at 34 weeks). 

Table 4.3. Morphological Characteristics of Eggs  
at 34 Weeks of Age in Laying Hens 

Group Average Albumen 
Diameter, cm 

Albumen  
Height, mm 

Albumen  
Index, % 

Average Yolk 
Diameter, cm 

CG 8.60±0.02 d 8.22±0.01 d 9.56±0.02 d 4.09±0.02 e 
EG1 8.90±0.02 a 8.85±0.02 a 9.94±0.04 a 4.29±0.02 a 
EG2 8.80±0.02 b 8.73±0.02 b 9.92±0.03 b 4.25±0.02 b 
EG3 8.79±0.01 bc 8.70±0.02 b 9.90±0.02 bc 4.22±0.02 c 
EG4 8.75±0.01 c 8.62±0.01 c 9.85±0.01 c 4.19±0.02 d 
Mean 8.77±0.02   8.63±0.03   9.84±0.02   4.21±0.01   
ANOVA  
Fgroup 42.70*** 289.26*** 40.04*** 16.57*** 

Group Yolk  
height, mm 

Yolk  
index, % 

Shell  
thickness, mm 

Haugh  
units 

CG 16.47±0.07 e 40.34±0.06 e 0.35±0.01 d 84.22±0.32 d 
EG1 19.92±0.03 a 46.38±0.03 a 0.39±0.01 a 86.46±0.32 a 
EG2 19.14±0.03 b 44.80±0.01 b 0.38±0.01 b 86.17±0.39 b 
EG3 18.80±0.04 c 44.54±0.02 c 0.37±0.01 c 85.90±0.40 c 
EG4 18.38±0.06 d 43.97±0.04 d 0.37±0.01 c 85.55±0.29 cd 
Mean 18.54±0.17   44.01±0.29   0.37±0.01   85.66±0.19   
ANOVA  
Fgroup 764.89*** 3860.02*** 2.28*** 6.36*** 
The effects were determined using one-way analysis of variance (ANOVA). Differences between means were assessed using Tukey’s post hoc test (HSD). 
Values are expressed as mean ± standard deviation (n = 10). Means marked with different letters indicate statistically significant differences. 
Significance levels: *: p  0.1, **: p  0.01, *: p  0.001. 

Shell thickness also slightly increased: on average, in the control group from 0.35 
mm to 0.37 mm; in the experimental groups – from 0.34-0.37 mm to 0.37-0.39 mm. 
The Haugh unit score rose from 72.15 to 84.22 in the control group and from 72.95–
73.41 to 85.55–86.46 in the experimental groups, indicating improved albumen quality. 
The statistical significance of differences in the egg morphological parameters between 
the studied groups was confirmed by ANOVA results. 

Amino acid content in hen eggs. The feather additive in the hens’ diet improves 
the amino acid profile of the eggs, enhancing their nutritional value. It was found that 
the feather additive at a dose of 2 kg/ton (EG1) provides the most pronounced 
improvement in the amino acid profile of the eggs. The increased levels of key amino 
acids – leucine, isoleucine, lysine, methionine, and cysteine – indicate a rise in the 
biological and nutritional value of the eggs. The highest total amino acid content was 
recorded in group EG1 (12.784%), which is 6.1% higher than in the control group 
(12.047%). Elevated values were also noted in other experimental groups: EG2 – 
12.609%, EG3 – 12.495%, EG4 – 12.408%, demonstrating the additive’s effective 
impact. Significant differences between groups were confirmed by statistical analysis 
using ANOVA (p<0.001) for all amino acids. Thus, the use of the feather additive 
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contributes to improving the amino acid composition of eggs and increases their 
biological value. 

Egg production and egg quality of laying hens with the use of an organic 
feather-based feed additive. The use of the feather feed additive had a positive effect 
on the productivity of laying hens. The egg-laying intensity in the experimental groups 
increased compared to the control group by 7.2% (EG1), 5% (EG2), 4.4% (EG3), and 
3% (EG4), indicating enhanced physiological activity and productive potential of the 
chickens. The most pronounced results were observed in groups EG1 and EG2. A 
similar trend was seen in the total egg mass, reflecting the combined weight of all eggs 
produced in each group. In the experimental groups, the total egg mass exceeded 
control values by 45.4 kg (9.5%) in EG1, 31.6 kg (6.6%) in EG2, 27.8 kg (5.8%) in 
EG3, and 20.4 kg (4.3%) in EG4 [3]. These data confirm increased egg production and 
average egg weight with the use of the feed additive, especially at dosages of 2 and 3 
kg/ton of feed. 

Economic efficiency of using an organic feather-based feed additive in the 
compound feeds for Hy-Line Brown W-36 laying hens. The use of the feather feed 
additive not only enhances the productivity of the hens but also reduces the cost of egg 
production by optimizing feed consumption and improving the overall health of the 
chickens. Incorporating this additive into the diet of industrial laying flocks increases 
profitability and makes production more economically efficient, which is especially 
relevant for modern poultry farms. 

The application of the feather additive in Hy-Line Brown W-36 hens proved 
economically effective: profit gains in the experimental groups ranged from 167.0 to 
233.2 lei, with the best results observed in EG1, where the additive was included at a 
dose of 2 kg/ton. This confirms that adding the supplement to the diet lowers the cost 
of eggs through improved nutrient utilization and strengthened bird health, which in 
turn promotes higher egg production. Thus, the use of the feather feed additive is an 
effective tool for increasing the economic return of egg production. 

GENERAL CONCLUSIONS 
1. The studied organic feed additive derived from peat contains the following nutritional 

characteristics: 0.2 feed units (FU/kg), 10.6 MJ/kg of metabolizable energy, 10.8% 
crude protein, 3.93% crude fat, 16.5% crude fiber, and 6.2% crude ash. Its high 
effectiveness is due to the presence of humic acid (up to 28%), which includes 74 
organic minerals, 10 vitamins, and 18 amino acids. Humic acid promotes nutrient 
absorption, enhances metabolism, improves cell membrane permeability, and 
facilitates the elimination of heavy metals. The mineral composition of the peat is 
predominantly represented by manganese, copper, zinc, calcium, sodium, and iron. 
The energy value of 100 g of the concentrate is 510 kcal. This organic feed concentrate 
is a mixture of high-molecular-weight organic compounds, produced without the use 
of chemical reagents or salts. It is free of heavy metals and is intended for the 
production of environmentally friendly meat and egg products. 

2. Feather meal represents a significant reserve of protein and can be effectively used in 
poultry nutrition. Modern low-temperature feather processing technologies (up to 
600C) help preserve the biological value of keratin – the main protein in feathers, which 
accounts for up to 85-88% of their mass. The resulting product is highly digestible and 
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serves as a valuable source of amino acids, including cysteine, which is essential for 
protein metabolism. In addition, feather meal is rich in minerals (such as calcium, 
phosphorus, and sodium) and trace elements, which enhance its nutritional value. 
Thus, incorporating feather meal into poultry diets contributes to providing birds with 
essential nutrients, maintaining their health, and improving productivity. 

3. The use of organic feed additives based on peat and feathers as part of the main 
compound feed did not have any negative impact on the health or survival of young 
birds and laying hens. Analysis of morphological and biochemical blood parameters – 
such as red blood cell count, hemoglobin levels, and total protein – confirmed that 
these values remained within normal physiological ranges and showed steady 
development. This indicates improved metabolic processes and optimized metabolism 
in  the  chickens.  In  turn,  this  had  a  positive  effect  on  the  overall  condition  and  
productivity of the flock: the survival rates of young chickens and laying hens in the 
experimental groups OG1 and OG2 increased by 2–4% compared to the control group. 
The results confirm the high effectiveness of using organic peat- and feather-based 
feed additives in poultry farming for maintaining bird health, improving survival rates, 
and enhancing overall productivity. 

4. The inclusion of peat- and feather-based feed additives in the compound feed for laying 
hens in the experimental groups (EG1 and EG2) during the first scientific and practical 
experiment led to an increase in the slaughter weight of the chickens. This contributed 
to an increase in the yield of eviscerated carcasses by 0.7% and 0.2%, respectively, 
compared to the control group (p<0.05). The breast muscle mass also increased by 
4.9% in EG1 and by 10.4% in EG2, indicating a positive impact of these changes on 
the meat quality of the chickens. The rise in dry matter, protein, and fat content in the 
breast muscle of the experimental laying hens improved the organoleptic properties of 
both the meat and the broth. 

5. The conducted studies demonstrated the positive impact of organic feed additives on 
the physiological and productive maturity indicators of the experimental chickens. 
Compared to the control group, the onset of egg-laying in the young hens was observed 
5-8 days earlier. The highest peak of egg production was recorded in group EG2 
(70.66%), which exceeded the comparable value in the control group (67.96%). 
Moreover, a higher average egg weight was observed in EG1 (55.53 g) and EG2 (56.0 
g) compared to the control group (53.95 g), with a highly significant difference 
between the groups (Fgroup=60.54, p<0.001). 

6. The results of the study on the productive performance of laying hens showed that the 
inclusion of an organic peat-based feed additive in the main diet contributes to a more 
complete and intensive utilization of the chickens' vital resources. This was reflected 
in a significant (p<0.05) increase in egg production in the experimental groups, 
especially in EG3, where chickens received the peat additive at a dosage of 1 kg/ton of 
feed. In this group, the number of eggs per initial layer increased by 215 eggs (or 39%), 
and the laying intensity rose by 26.4%. As a result, 200.5 kg (or 43.2%) more egg mass 
was produced compared to the control group. 

7. It was established that the inclusion of an organic feather-based feed additive in the 
main diet contributes to an increase in egg production. In the experimental groups, the 
laying intensity increased compared to the control group by 7.2%, 5%, 4.4%, and 3%, 
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respectively, indicating higher productivity, especially in groups EG1 and EG2. Egg 
mass was also higher: the increase amounted to 45.4 kg (9.5%), 31.6 kg (6.6%), 27.8 kg 
(5.8%), and 20.4 kg (4.3%) compared to the control group. This reflects the overall 
volume of egg production in each group. The average egg weight in the control group 
was 61.25 g, while in the experimental groups it was higher by 1.29 g (2.1%), 0.97 g 
(1.6%), 0.83 g (1.4%), and 0.75 g (1.3%), respectively (Fgroup=22.63, p<0.001). The 
total egg production in the experimental groups amounted to 8,402 eggs (EG1), 8,223 
eggs (EG2), 8,181 eggs (EG3), and 8,071 eggs (EG4), exceeding the control group’s 
production by 564 (7.2%), 385 (5%), 343 (4.4%), and 233 (3%) eggs, respectively. 
Thus, the obtained data confirm the positive effect of the organic feather-based additive 
on egg production and overall productivity of laying hens. 

8. The inclusion of the organic feather-based feed additive in the diets of the experimental 
poultry led to improved feed conversion efficiency. The feed consumption per unit of 
production in the experimental groups was lower than in the control group. The feed 
consumption per 1 kg of egg mass in the control group was 2.70 kg, whereas in the 
experimental groups it was significantly lower: 2.42 kg in EG1 (10.4% lower), 2.52 kg 
in EG2 (6.7% lower), 2.56 kg in EG3 (5.2% lower), and 2.64 kg in EG4 (2.3% lower). 
The feed consumption per 10 eggs was also lower in the experimental groups. The 
economic efficiency of using the feather-based feed additive in compound feeds for 
Hy-Line Brown W-36 laying hens was higher, with profitability in the experimental 
groups ranging from 167.0 to 233.2 lei. 

9. The use of a peat-based feed additive in the main compound feed for Hy-Line Brown 
W-36 laying hens resulted in a significant economic effect. In the experimental groups, 
profit increased in the range of 300.2 to 620.0 lei. This indicates that the inclusion of 
the peat additive not only enhances the productivity of the hens but also contributes to 
substantial economic growth. The additional income generally helps reduce egg 
production costs and increases profitability. When the peat additive was included in 
the diet at a dose of 1 kg/ton (EG3), the profitability level exceeded that of the control 
group by 6.7%. 

10. The assessment of the environmental and sustainability aspects of using organic feed 
additives demonstrated their positive impact on reducing anthropogenic pressure and 
enhancing environmental safety. The use of such additives contributed to improved 
digestibility of nutrients and more complete feed utilization, which in turn led to a 
reduction in the amount of undigested residues in the manure. The application of 
organic additives supports the development of more closed and environmentally 
sustainable production cycles in poultry farming, reduces the volume of organic waste, 
and lessens its negative impact on the environment, including odor emissions and soil 
contamination. 

RECOMMENDATIONS FOR PRODUCTION 
In order to improve productivity and economic efficiency in egg-laying poultry 

farming, it is recommended to promote the use of rations incorporating organic feed 
additives in industrial poultry production: 
- the optimal inclusion level of the peat-based additive in compound feed is 1 kg per ton 

of feed; 
- the effective dosage of the feather-based additive is 2 kg per ton of compound feed. 
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din pene ca o surs  de protein  în alimenta ia puilor broiler. Recomand ri. 
Ministerul Educa iei i Cercet rii al Republicii Moldova. Universitatea Tehnic  a 
Moldovei. Chi in u: Print-Caro, 2025.  48 p. ISBN: 978-5-85748-153-0. 

5. Materials Presented at Invention Exhibitions 
1. INVENTICA 2024. MEDALIE DE AUR. International Exhibition of Inventics. 

Inventions: Method of Feeding Laying Hens. Autori:  Caisin L., Cara, A., Abd 
Aljabar Hassan, Bivol, L. Ia i, Romania. 03-05.07.2024. 

2. INVEN II 2024. MEDALIE DE AUR. Salonul Interna ional de Inven ii. 
Inventions: Method of Feeding Laying Hens. Autori:  Caisin L., Cara, A., Abd 
Aljabar Hassan, Bivol, L. Timi oara, Romania. 13-15.06.2024. 

3. MEDALIE DE AUR. International Salon of Invention and Innovative 
Entrepreneurship. Inventions: Method of Feeding Laying Hens. Autori:  Caisin L., 
Cara, A., Abd Aljabar Hassan, Bivol, L. Chi in u, Moldova. 16-17.05.2024. 

4. INFOINVENT 2023. MEDALIA DE BRONZ. Compartimentul I: Inven ii, soiuri 
de plante, design industrial. I.D22 Metod  de hr nire a g inilor ou toare. Autori: 
Caisin L., Cara, A., Abd Aljabar Hassan, Bivol, L. 22-24.11.2023. 

6. Projects 
1. 21.80013.8007.3B. Proiect bilateral. Republica Moldova-Republica Turcia. 

„Innovative Strategies for Improving the Biological Effectiveness o (Some Unused 
and Environmentally Polluting Wastes and Developing Thein as Poultry Alternative 
Feed and Additives” (2021-2022). 
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ADNOTARE 
ARA Alla "Argumentarea tiin ific  a utiliz rii eficiente a aditivilor furajeri 

organici pentru cre terea productivit ii g inilor ou toare". Teza de doctor în tiin e 
agricole, Chi in u, 2025. 

Structura tezei: introducere, patru capitole, concluzii generale i recomand ri, 
bibliografie cu 219 surse, 9 anexe, 42 figuri, 39 tabele. Rezultatele au fost publicate în 32 
lucr ri tiin ifice.  

Cuvinte cheie: Adler Silver; Hy-Line Brown W-36; g ini ou toare; aditivi furajeri 
organice; avicultur ; productivitate. 

Scopul cercet rilor: s  justifice tiin ific eficacitatea adaosurilor furajere organice în 
ra iile g inilor de carne-ou i ou toare i s  elaboreze recomand ri practice pentru utilizarea 
acestora în vederea optimiz rii hr nirii, cre terii rentabilit ii i reducerii dependen ei de 
componentele sintetice în condi iile aviculturii din Republica Moldova. 

Obiectivele cercet rii: analizarea abord rilor tiin ifice moderne i a tendin elor în 
utilizarea adaosurilor furajere organice în hr nirea g inilor de diferite direc ii de 
productivitate; studierea modific rilor indicatorilor morfo-fiziologici i biochimici ai sângelui 

rilor la includerea adaosurilor furajere organice în ra ie; determinarea dozelor optime i 
a schemelor de includere a adaosurilor organice în ra ie, inând cont de starea fiziologic i 
direc ia productiv  a g inilor; investigarea digestibilit ii i asimil rii substan elor nutritive 
din furaje de c tre pui i g ini adulte ou toare la utilizarea adaosurilor organice în compozi ia 
furajelor combinate; elaborarea recomand rilor tiin ifice pentru utilizarea adaosurilor 
furajere organice în condi iile unit ilor avicole din Republica Moldova; realizarea unei 
evalu ri economice a eficien ei aplic rii adaosurilor organice comparativ cu metodele 
tradi ionale de hr nire; evaluarea aspectelor ecologice i sustenabile ale utiliz rii adaosurilor 
organice din perspectiva reducerii impactului antropogenic i asigur rii siguran ei produselor. 

Noutatea tiin ific i originalitatea. Pentru prima dat  în condi iile Republicii 
Moldova, a fost fundamentat tiin ific utilizarea adaosurilor furajere organice pe baz  de 
turb i pene în ra iile g inilor din rasa Adler Argintie – cu dubl  destina ie (carne i ou ) i 
a hibridului Hy-Line Brown W-36, pentru direc ia de produc ie ou toare. Au fost stabilite 
doze i scheme optime de aplicare a adaosurilor organice, care au un efect pozitiv asupra 
productivit ii i parametrilor fiziologico-biochimici ai p rilor. S-au ob inut date noi privind 
mecanismele de ac iune a adaosurilor furajere organice asupra metabolismului, st rii morfo-
fiziologice i calit ii ou lor. A fost realizat  o evaluare complex  a avantajelor ecologice i 
economice ale utiliz rii adaosurilor organice comparativ cu mijloacele sintetice tradi ionale. 

Semnifica ia teoretic . Rezultatele cercet rii confirm  eficacitatea adaosurilor furajere 
organice ca alternativ  ecologic i sigur  la mijloacele sintetice, adâncesc în elegerea 
influen ei acestora asupra productivit ii i fiziologiei p rilor i servesc drept baz  pentru 
dezvolt ri ulterioare în domeniul aviculturii durabile. 

Valoarea aplicativ : Strategiile propuse de hr nire cresc productivitatea, îmbun esc 
calitatea produselor, reduc costurile i permit renun area la adaosurile sintetice. Aplicarea 
acestora contribuie la p strarea efectivului, la sustenabilitatea economic i ecologic  a 
produc iei i poate fi utilizat  în practica curent i în programele educa ionale din domeniul 
aviculturii din Republica Moldova. 

Implementarea rezultatelor tiin ifice: a fost realizat  la fermele avicole SRL 
„Piliccik Grupp”, raionul Comrat, SRL „Acustic Tehnologie”, satul Floreni, raionul Anenii 
Noi i în scopuri didactice la Universitatea Tehnic  a Moldovei. 
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ANNOTATION 
ARA Alla, "Scientific Substantiation of the Effective Use of Organic Feed 

Additives to Improve Laying Hen Productivity". Thesis Doctor in Agricultural Sciences, 
Chisinau, 2025. 

The Thesis Structure: introduction, four chapters, general conclusions and 
recommendations, bibliography with 219 sources, 9 appendices, 42 figures, 39 tables. 
Research results have been published in 32 scientific papers. 

Key words: Adler Silver; Hy-Line Brown W-36; Laying hens; Organic feed additives; 
Poultry farming; Productivity 

The Goal of the Research: to scientifically substantiate the effectiveness of organic 
feed additives in the diets of dual-purpose and egg-laying hens, and to develop practical 
recommendations for their use to optimize feeding, improve profitability, and reduce 
dependence on synthetic components in the context of poultry farming in the Republic of 
Moldova. 

The Objectives of the Research: to analyze current scientific approaches and trends in 
the use of organic feed additives in the diets of poultry with different productivity types; to 
study changes in the morphological, physiological, and biochemical parameters of blood 
when organic feed additives are included in the diet; to determine optimal dosages and 
inclusion schemes for organic additives based on the physiological condition and productive 
type of hens; to assess the digestibility and bioavailability of nutrients in feeds for both young 
and adult laying hens when organic additives are included in compound feeds; to develop 
scientifically grounded recommendations for the use of organic feed additives under the 
conditions of poultry farms in the Republic of Moldova; to conduct an economic evaluation 
of the effectiveness of organic feed additives in comparison with traditional feeding methods; 
and to assess the environmental and sustainability aspects of using organic additives in terms 
of reducing anthropogenic impact and ensuring product safety.. 

Scientific Novelty and Originality. For the first time in the Republic of Moldova, the 
use of organic feed additives based on peat and feather meal in the diets of Adler Silver (dual-
purpose) hens and Hy-Line Brown W-36 (egg-laying) crossbred hens has been scientifically 
substantiated. Optimal dosages and application schemes of organic additives have been 
determined, demonstrating a positive impact on productivity and the physiological and 
biochemical parameters of poultry. New data have been obtained on the mechanisms of action 
of organic feed additives on metabolism, morpho-physiological status, and egg quality. A 
comprehensive assessment of the ecological and economic advantages of using organic 
additives compared to traditional synthetic agents has been carried out. 

Theoretical Significance. The study results confirm the effectiveness of organic feed 
additives as an environmentally safe alternative to synthetic agents, deepen the understanding 
of their impact on poultry productivity and physiology, and provide a basis for further 
developments in sustainable poultry farming. 

Practical Significance. The proposed feeding strategies increase productivity, improve 
product quality, reduce costs, and enable the elimination of synthetic additives. Their 
application promotes flock health, as well as the economic and environmental sustainability 
of production, and can be utilized in practical settings and educational programs within the 
poultry industry of the Republic of Moldova. 

Implementation of Scientific Results was carried out at the poultry farms of SRL 
"Piliccik Grupp" in the Comrat district, SRL “Acustic Tehnologie” in Floreni village, Anenii 
Noi district, and for educational purposes at the Technical University of Moldova. 
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