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ABSTRACT:  In the present study, the influence of levels of feeding on the formation and development of 

economic and commercial traits of the Tsigai breed was studied in the conditions of the southern steppe of 

Ukraine. The research was conducted on purebred sheep from birth to 14 months of age. For this purpose, 2 

groups of 3.5-4 years old ewes of the first class were selected with 40 heads in each class. It was established 

that poor feeding of ewes (experimental diet and below standard nutritional levels) and their offspring at the 

early stage of ontogenesis had a negative effect on the formation and growth of productive qualities of 

lambs, means of live weight and wool productivity indicators. Qualitative and quantitative indicators of wool 

were better in ewes obtained from mothers of the control group (who received a balanced diet in accordance 

with the standard of feeding). Advantage in length of wool at 12 months age was 29.3%, shearing of 

unwashed wool (26.7%), washed (26.5%), strength of wool at 4 months of age (10.5%), and in the 14th 

month aged was 5%. The improvement in housing and nutrition conditions in the control group proved that 

the counts were better and this had a very positive effect on the productivity of the sheep. In conclusion, full-

fledged feeding of ewes of the Tsigai breed ensured good development of offspring at all stages of 

ontogenesis and contributed to the birth of healthy, viable lambs that are capable of high productivity. Any 

decline in nutrients of Tsigai sheep breed (from standards of commercial formula) can cause considerable 

deficiency in productivity of animals. 
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INTRODUCTION   
 

One of the most important tasks of the agro-industrial complex of Ukraine is the production of high-quality food products, 

in particular, meat and milk (multi-purpose animal breeding) (Chemerys et al., 2020). In this regard, the role of the sheep 

breeding industry, which produces milk, meat, and fat, is growing significantly (Peshko, 2022). Sheep breeding has no 

equal in terms of the variety and uniqueness of the products obtained from it and the ability to effectively produce 

(Kitayeva and Novichkova, 2023). The successful development of global sheep breeding and its competitiveness are 

largely determined by increased attention to meat and dairy productivity (Zygoyiannis, 2006; Pulina et al., 2018). With an 

almost constant level of wool production in the world over the past 12 years, the production of meat and sheep milk has 

increased by 70-80% (Ulyanov et al., 2011). 

Currently, the economic value of various types of sheep products has changed in a positive direction (Duisebayeva, 

and Campbell, 2023; Bessell et al., 2023). In the fattening sheep industry, the focus is on the production of lambs, which 

account for more than 90% of the industry's total production value, of which up to 80% are lambs of the current year of 

birth (Erokhin et al., 2012). 

The meat productivity of sheep is an integral indicator of signs caused by morphological, genetic, climatic and other 

factors and individual characteristics of animals (Tibbo, 2006). The main factor that determines the level of productivity 

of any breed of sheep is complete feeding, which leads to the receipt of high-quality products, better and more complete 

realization of genetically embedded high productivity and an increase in the period of economic use of animals. 

Improving the nutrition of sheep's diet by 30% and enriching it with mineral additives helps to increase the meat 

productivity of young sheep (Omarov, 2016).  

At the current prices for wool and mutton and the actual costs of keeping animals, sheep breeding can be 

competitive due to increased fertility (Kosgey, 2004). Fertility is evidenced by the fact that different breeds have different 

fertility of ewes. But phenotypic factors also have a great influence on the fertility of sheep, as a result of which the 
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coefficient of inheritance of fertility is very low, only 10-20%, since twin sheep more often give birth to twins compared to 

identical sheep, which characterizes the hereditary condition of multiple fertility (Zeitoun et al., 2020). Thus, in order to 

obtain a high commercial profit from sheep breeding, it is desirable to use large ewes in order to improve the 

reproduction of the herd (Hamilton and Hamilton, 2002). The high percentage of lamb mortality from birth to weaning 

leads to significant losses. There is a certain relationship between the live weight at the birth of lambs and their mortality. 

If at the birth of merino lambs with a live weight of less than 1.8 kg, 65% of the lambs mortality, then at the birth of 1.8 to 

2.7 kg, about 3.5% die, and from 3.6 to 4.0 kg, only 4.0%. If the weight of lambs at birth in mothers of thin-wool breeds 

significantly exceeds 4.0 kg, then their mortality increases again (Filatov, 2016). The adaptation of their mothers (ewes) 

to the natural, climatic and geographical conditions of the breeding area is of great importance in the preservation of 

lambs (McManus et al., 2014; Zokabend Konig et al.., 2016). The main factor restraining the growth of animal 

productivity is the imbalance of their diets in terms of basic nutrients.  

In practice, the quality of feeding is achieved by improving the quality of feed, improving the structure of rations and 

enriching them with complex protein and biologically active feed additives (Salem and Smith, 2008). In this regard, the 

use of non-traditional feed additives in feeding, which contain the main nutrients in an optimal ratio, deserves attention 

(Romero-Huelva et al., 2017; Chisoro et al., 2023; Dida et al., 2023). 

Along with the need to optimize feeding, which involves providing the diet with a sufficient level of energy, protein, 

minerals, and vitamins, the negative impact of feeding poor-quality feed contaminated with xenobiotics is noted in animal 

husbandry practiceAt the same time, the processes of digestion and absorption of fats, proteins, carbohydrates, and 

vitamins are not disturbed, the regenerative potential of body tissues increases, and immunity is strengthened (McDowell, 

2000).  

In this regard, polyunsaturated fatty acids (PUFA) content is higher in pasture-fed lambs supplemented with green 

ryegrass compared to lambs fed soybean meal. Feeding weaned Awassi lambs with hydroponic barley for 3 months 

showed a positive effect on feed intake, body weight gain, absolute and average daily live weight gain, and feed 

conversion compared to lambs that received a diet without hydroponic barley. The introduction of alfalfa hay into the diet 

of lambs at the rate of 300 g per head per day not only increases growth indicators, but also improves the physical 

parameters of the carcass and the quality of lamb meat (Ibrahim et al., 2016). 

Tsigai sheep is a Slovakian-Hungarian milk-meat-wool breed of sheep (Krupova et al., 2009; Kusza et al., 2010). 

Tsigai sheep mature early, graze well and are fattened. This breed is well adapted to year-round grazing and to extreme 

climatic conditions (mountains, frost), and is also capable of running hundreds or thousands of kilometers. In order to 

increase the meat productivity of young sheep of the Tsigai breed, it is very important to study its reaction to different 

levels of feeding during ontogenesis (Angelow et al., 2011). 

Due to the fact that animals of different breeds react differently to these conditions, the study of the influence of 

different levels of feeding on the development of productive traits in the Tsigai breed in the conditions of the southern 

steppe of Ukraine is relevant and important for increasing the efficiency of lamb and young lamb production and needs 

research in this direction. 

The purpose of the research is to study the growth of live weight and indicators of wool productivity of the Tsigai 

breed under different levels of feeding at the early stage of ontogenesis. 

 

MATERIALS AND METHODS   

 

The research was conducted on a private farm the "Rozdilnianske" sewage treatment plant of the Rozdilnian district of 

the Odesa region of Ukraine, and it was in according to ethical regulation of “Odesa State Agrarian University” for animal 

behavior.  

Two groups of ewes of the Tsigai breed of the first breeding class, 3.5-4 years old, 40 heads in each, were formed. 

Groups were formed according to the principle of analogues, taking into account productivity, class, body weight, the 

nature of the wool cover, wool shearing and exterior and constitutional features. 

The feed of the experimental and control groups differed in total nutrition, digestible protein and mineral 

substances. The control group of ewes received a balanced diet in accordance with the standard of feeding of ewes, which 

contained 1.35 feed units and 135 g of digestible protein, 15 MJ of exchangeable energy. The experimental group of 

ewes received a ration that was below the norm in terms of total nutrition by 11.5%, in digestible protein by 27.5%. In the 

period from 20 days of age to weaning at 4 months of age, lambs obtained from ewes of the control and experimental 

groups were fed with flattened oats in the amount of 50 to 100 g per head/day, depending on age. Feeding with table 

salt and chalk at will, as well as hay of good quality. 

The lambs obtained from the ewes of the experimental and control groups were raised in the same conditions of 

keeping by the pen-based method before weaning, and after weaning, they were grazed on natural pastures and fields 

after the harvest of grain crops in the summer, and in the winter - by the stall method with provision of ration feeding, 

balanced in total nutrition, digestible protein and minerals. It contained: 1.12 feed units, 115 g of digestible protein, 12.0 

MJ of exchangeable energy. After weaning and up to 14 months of age, lambs born from ewes in the control group were 

additionally fed concentrates to the main diet at the rate of 200 g of crushed barley per head/day. Lambs born from ewes 

in the experimental group were not given concentrates. During the research, the growth and development of the offspring 

of ewes was studied by determining the variability of their live weight, qualitative and quantitative indicators of the wool 
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cover, namely: length, thickness, strength, shearing of wool in physical mass and washed fiber, and the yield of washed 

fiber. Research was conducted according to generally accepted methods. The digital material was processed by the 

method of variational statistics according to Plokhinsky (1969) using a computer. 

 

Statistical analysis  

The main task that the researcher solves using the methods of biological statistics is to draw conclusions about the 

properties of the general discovery based on the study of the selective discovery. Basic formulas were the power and 

structural averages (Efimova, 2015). Power compounds were mixed based on the general formula:   𝑀 = [ ∑ Xi k n ] 1⁄k or 

𝑀 = √ ∑ Xi k, Where M is the average value, 𝑥𝑖 – contacts (date), 𝑛 – sample size, 𝑘 – type comparisons, 𝑘 = 1 – 

arithmetic mean, 𝑘 = 2 – arithmetic mean. 

The coefficient of variation (CV) is an indicator of the degree of variability of a characteristic, used to compare the 

characteristics of variability in different variation series:  𝐶𝑉 = 𝜎 𝑋 ∙ 100 %, where the standard deviation (𝜎) serves as the 

main indicator diversity of a trait in a group. 

  

Method of analysis 

1. Find the arithmetic mean value of the characteristic in the group using the formula:  

where ∑ is sum sign, х is value option and n is number of animals. 

2. Find the standard deviation in this group using the formula:  

3. Find the coefficient of variation using the formula: CV= (SD/xbar) * 100. 

4. Find the error of the arithmetic mean: Sx-m (we indicate in tables Sx):  

 

Reliability of sample data 

To determine the reliability of sample data, it is necessary determine three statistical quantities: statistical error (m), 

reliability criterion (t) and probability (P). I determined the confidence level (P) from the table 

 

Student (T Student test) 

Table with critical values of Student's t-Distribution shows confidence levels of values probability (P) and at the 

same time critical values of significance levels (p), therefore, the value of the confidence probability 0.95 (95%) 

corresponds to the critical value of the significance level. 

0.05 (5% X respectively P0.99 (99%) = p0.01 (1%); P0.999 (99.9%) = p0.001 (0.1%) 

Reliability scale according to Plokhinsky: not reliability NS: Р>0.05, reliable**: Р<0.01, high reliability, ***: 

Р<0.001. 

 

RESULTS AND DISCUSSION 

 

In order to achieve the set goal, it was planned to solve the following tasks of A) investigating the completeness and 

balance of rations for ewes and lambs obtained from them in the period of ontogenesis after weaning; B) determining the 

conditions for keeping newborn lambs before and after weaning from their mothers; C) determining the live weight of 

newborn lambs and the dynamics of its variability in the process of ontogenesis up to 14 months of age; D) carrying out 

calculations of the absolute increase in the live mass of the young at all stages of ontogenesis from birth to 14 months of 

age; E) evaluating the indicators of wool productivity of lambs at different levels of feeding; and F) establishing the effect 

of more than the normalized feeding of lambs on the formation and development of productive traits. 

When studying the growth and development of lambs of the Tsigai breed from birth to 14 months of age, which 

received different levels of feeding both in the intrauterine and post-uterine periods of growth, it was established that 

their growth and development is significantly influenced by full feeding. Thus, in the ewes of the control group, which 

received a complete balanced diet during the period of contraction, the lambs received a sufficient amount of nutrients 

during the period of intrauterine development, as a result of which they developed significantly better than the lambs of 

the experimental group of ewes, which did not receive a sufficient amount of nutrients in an unbalanced diet. The live 

weight of lambs at birth testifies to the effect of different levels of feeding of ewes on the intrauterine development of the 

fetus (Table 1). Those lambs that received complete feeding during the early period of ontogenesis achieved live weight 

indicators for the first class by 10 months of age, and those that did not receive complete feeding did not reach this 

indicator even at 14 months of age. Their live weight was 1.95 kg, or 5.7% less than the requirements of the first class 

when scoring the young of the Tsigai breed. The live weight of lambs obtained from ewes of the control group was greater 

than that of the lambs of the same age from mothers of the experimental group from 0.5 kg or 18.2% at birth to 16.7 kg 

or 52.2% at 14 months of age). Lambs obtained from control ewes also had higher growth intensity (Table 2). 

Therefore, lambs that received complete feeding during ontogenesis had a significant advantage in absolute live 

weight gain compared to lambs that were raised at a low level of feeding. During the period from birth to 4 months of 

age, the lambs obtained from ewes of the control group exceeded the lambs obtained from ewes of the experimental 

group by 14.13 kg or 2.2 times. However, in the future, lambs obtained from ewes of the experimental group intensively 
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gained growth speed, and their absolute increase in live weight from 4 to 6 months of age was greater by 2.38 kg or 

67.0% than that of animals obtained from ewes. control group. 

 

 Table 1 - Age-related variability of live weight of lambs, kg 

                 Lambs received from mothers 

 

Age (month) 

Control group Research group 

N Х±Sх СV, % N Х±Sх СV,% 

At birth 20 3.25±0.090*** 13.9 20 2.75±0.105 16.6 

1 20 9.31±0.290*** 13.3 20 6.19±0.211 14.9 

2 20 15.57±0.446*** 2.5 20 8.78±0.294 14.6 

4 19 28.60±0.605*** 14.7 18 13.97±0.748 23.3 

6 19 28.15±0.647*** 13.6 18 19.90±0.888 19.4 

8 19 29.80±0.933*** 13.6 18 23.05±0.723 13.7 

10 19 36.20±1.166*** 14.0 18 25.35±0.519 8.9 

12 19 39.80±1.176*** 12.8 18 27.15±0.454 7.3 

14 19 48.80±1.208*** 11.2 18 32.05±0.573 7.8 

Not significant (NS): P>0.05, **: Р<0.01, ***: Р<0.001 

  

Table 2 - Differences in the live weight of lambs (kg)  

                                                         Lambs group 
 

Growth period (month) 

Control group Research group 

N Х±Sх N Х±Sх 

0 - 4 20 25.35±0.347*** 20 11.22±0.426 

4 - 6 19 3.55±0.626 18 5.93±0.818* 

6 - 8 19 2.65±0.790 18 3.15±0.808 

8 - 10 19 6 .30±1.049** 18 2.30±0.621 

10 - 12 19 3.70±1.171 18 1.80±0.486 

12 - 14 19 8.90±1.192** 18 4.90±0.513 

0 - 14 19 45.55±0.649*** 18 29.30±0.339 

Not significant (NS): P>0.05, **: Р<0.01, ***: Р<0.001  

 

Table 3 - Age-related dynamics of the length of the lambs depending on the level of feeding. 

                                             Lambs group 
 

Age (month) 

Control group Research group 

N Х±Sх СV, % N Х±Sх СV, % 

At birth 20 0.4±0.020 20.5 20 0.4±0.021 25.6 

1 20 1.1±0.064 24.7 20 1.1±0.108 44.0 

2 20 2.5±0.077*** 13.1 20 1.9±0.145 32.6 

4 19 3.8±0.076** 18.8 18 3.4±0.097 12.4 

6 19 4.9±0.307NS 27.6 18 4.0±0.246 26.8 

8 19 5.7±0.341NS 25.9 18 4.7±0.224 20.8 

12 19 7.5±0.345*** 20.2 18 5.8±0.209 15.5 

14 19 9.8±0.360NS 10.1 18 8.8±0.150 17.4 

Not significant (NS): P>0.05, **: Р<0.01, ***: Р<0.001   

 

The period from 4 to 8 months of age is stressful for lambs. During this period, they stop receiving mother's milk 

and switch to a new type of feeding and independent living conditions, separated from their mothers. Their body adapts 

to new, unfamiliar conditions of keeping and feeding. Each animal reacts differently to such living conditions, which 

largely depends on the individual characteristics of the animals. 

Ewes obtained from ewes of the control group, despite the fact that before weaning had higher indicators of live 

weight and absolute growth, after weaning felt the negative impact of stress more strongly and reacted to it by 

decreasing the rate of growth of live weight, which affected the indicators of its absolute increase. During the growth 

period from 8 to 10 months of age, lambs obtained from ewes of the control group prevailed over lambs obtained from 

ewes of the experimental group by 4.0 kg or 2.7 times in absolute live weight gain. This advantage was preserved during 

the early and subsequent periods of individual growth. During the period of growth from 12 to 14 months of age, their 

absolute growth increased compared to the bright ones obtained from ewes of the experimental group by 4.0 kg or by 

81.6%, and during the entire period of rearing from birth by 14 months of age by 16.25 kg or by 55.4%. 
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In small ruminant,  in the process of individual development, with increasing age, the intensity of growth processes 

decreases, but this does not happen uniformly and periodically (Hoffman and Valencak, 2020). A period of temporary 

growth retardation is followed by a period of increased growth of tissues, organs and the entire body of the animal. 

Irregular growth with insufficient supply of nutrients to animals leads to uneven growth and development of various 

organs and tissues (Lawrence et al., 2012). This is due to the reproductive capacity of ewes, when during the period of 

confinement they must use part of the nutrients for the growth and development of their fetus, and after lambing - for the 

production of milk. With unsatisfactory feeding, they produce a smaller amount of products with worse technological 

qualities, in according to Blache et al. (2008) and Ochoa Cordero et al. (2019). 

The wool productivity of sheep is affected by many factors, one of which is feed or dietary regimen (Hynd and 

Masters, 2002). Thus, present research has confirmed that the length of the wool in the Tsigai breeds depends on the 

level of providing them with nutrients and minerals. Brights obtained from ewes of the control group at all age periods of 

growth had longer wool than brights obtained from ewes of the experimental group (Table 3). 

The given data are in the table 3 showed that up to one month of age, there were no differences in the length of the 

wool between the bright ones obtained from the mothers of the control and experimental groups. A statistically 

significant difference with varying degrees of probability was observed only after 2 months of age. A high degree of 

probability of the difference in wool length was found in lambs of the control group at 2- and 12-months of age and was 

0.6 cm or 31.5% and 1.7 cm or 29.3%, respectively. In other age periods of growth of lambs, the difference in wool 

growth in length ranged from 0.4 to 1.0 cm or from 11.3 to 22.5% at . 

Differences in the length of wool in the ewes obtained from ewes of both groups became significant after one 

month of age, when they began to receive supplementary feeding which is in agreement with Behrendt et al. (2011) in 

merino breed. This indicates that feed intake and nutrient absorption in ewes from control ewes were better than ewes 

from experimental ewes, and receiving additional nutrients with concentrated feed after weaning contributed to better 

growth wool in length. This is also due to the fact that the foals obtained from mothers who received balanced, complete 

nutrition during the gestation period had better conditions for development even in the fetal period and were born more 

viable and developed. Inadequate feeding also contributed to lower milk yield of ewes, as a result of which the 

development of their offspring was worse compared to the offspring of ewes that received complete feeding. 

Production verification of the received data confirmed the results of our research. For this, two groups of lambs 

grown at different levels of feeding were individually evaluated. One group of lambs was grown in all periods of individual 

development on balanced rations, and the second received a ration below the norm in terms of total nutrition by 11.5%, 

and in terms of digestible protein by 27.5%. The results of the research showed that lambs, which received a ration below 

the norm, had shorter wool length compared to lambs, which received full feeding. Lambs that received a ration below 

the norm had a shorter length of wool by 1.7 cm or 22.67% compared to lambs that received full feeding. The lambs of 

wool in the length of the lambs of both groups, although there were significant differences, was not statistically 

significant. Taking into account the fact that wool longer than 5 cm is used for the production of worsted yarn, the length 

of wool of the evaluated sizes of both groups meets the requirements of the textile industry. 

The level of animal feeding affects not only the growth of wool in length, but also the mass of wool and its quality 

indicators, that is, wool productivity (Table 4). 

 

Table 4 - Qualitative indicators of wool of lambs  

                                                      Lambs group 
 

Indicators 

Control group Research group 

Х±Sх СV, % Х±Sх СV, % 

Wool shearing, kg 7.5±0.345 20.2 5.8±0.209 15.5 

Physical mass 3.60±0.108 13.3 2.84±0.198 29.1 

Washing fiber 1.62±0.036 22.2 1.28±0.019 54.4 

Strength, km (breaking length) 9.19±0.157 7.5 8.75±0.123 6.1 

 
 

Table 5 - The thickness of the wool of lambs depending on the level of feeding 

                                                       The level of feeding 

Wool thickness  
According to the norm Below the norm 

Mkm Quality Heads % Heads % 

14.5 – 20.5 80 - 70 - - 4 22.2 

20.6 – 25.0 64 - 60 5 26.3 3 16.6 

23.1 – 27.0 58 - 56 10 52.6 8 44.4 

27.1 – 31.0 50 - 48 3 15.8 2 11.2 

31.1 – 40.0 46 - 44 1 5.3 1 5.6 

Total - 19 100 18 100 
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Table 6 - Shearing of wool of lambs  depending on the level of feeding (kg) 

                                                                                      Control group 

The level of feeding 
Physical mass Washing fiber 

According to the norm, (n  = 200)              

Below the norm:   (n = 225) 
3.04±0.052 1.62±0.036*** 

Fodder units on 11.5% 

Digestive protein on 27.5%                          
2.73±0.112 1.28±0.019 

Not significant (NS): P>0.05, **: Р<0.01, ***: Р<0.001 

 

 

Table 7 - The thickness of the wool of lambs depending on the level of feeding 

                                                       The level of feeding 

The thickness of the wool 

According to the norm 

 

(n=200) 

Below the norm 11.5% for feeding 

unit 27.5% protein 

(n=225) 

Mkm Quality Heads % Heads % 

14.5 – 20.5 60 2 1.0 2 0.9 

20.6 – 25.0 58 14 7.0 47 20.9 

23.1 – 27.0 56 65 32.5 101 44.9 

27.1 – 31.0 50 95 47.5 63 28.0 

31.1 – 40.0 48 24 12.0 12 6.3 

Total - 200 100 225 100 
  

 

Wool shearing in the physical lambs of the control group's lambs was 0.76 kg or 26.7% greater than that of the 

experimental group's lambs, after shearing wool in the washed fiber was 0.34 kg or 26.5%. Under optimal feeding 

conditions, lambs is a predictive factor of herd productivity. But providing sheep with fodder in sufficient quantity in 

accordance with their physiological state and feeding norms is, unfortunately, a problem, especially in commercial herds, 

where their diets are unbalanced in terms of nutrients and minerals, which negatively affects wool productivity. The 

technological properties of wool fibers largely depend on their tensile strength, which primarily determines the 

wearability, durability and duration of use of woolen products. The strength of wool in litters obtained from the mothers of 

the control group was higher than that of their peers from the mothers of the experimental group. The wool strength of 

the lambs of the control group is greater than that of the lambs of the experimental group by 0.44 km of breaking length 

or 5.0% than that of the lambs of the experimental group. In all age periods, the tensile strength of wool met the 

requirements of semi-fine wool. The technological properties of wool are also determined by its thickness. The thickness 

of wool is influenced by breed, age, individual characteristics, as well as the conditions of feeding and keeping sheep. The 

thickness of the wool of the furrows obtained from the ewes of the experimental group in the upper growth zone had a 

greater tendency to thin than the furrows obtained from the control group of ewes (Table 5). 

Fluctuations in the thickness of the wool in the experimental group were in the range from 14.5 to 40.0 μm or from 

80 to 44 quality, while in the animals of the control group, the fluctuations in the thickness of the wool were in a much 

smaller range (from 20.6 to 40.0 μm or from 60 to 46 qualities. The largest number of animals in the control group (14 

heads or 73.7%) had the thickness of wool characteristic of sheep of the Tsigai breed, and among the animals of the 

experimental group, 11 heads or 61.2%, respectively. 64 qualities (20.6 - 23.0%) in the control group was only 5.3% (1 

head), and in the experimental group (3 heads or 16.6%). In addition, among the pits of the experimental group there 

were 4 heads or 22. 2% of animals with a wool thickness of 14.5-20.5 microns or 70-80 qualities, while in the control 

group there were no animals with this wool thickness. 

Greater thinning of the wool in the animals of the experimental group is caused by the fact that during the 

embryonic development period, when the laying and formation of hair follicles took place, as a result of unsatisfactory 

feeding of the mothers (McGrice, 2010; Scoobie et al., 2015), the formation of wool fibers was unsatisfactory due to 

insufficient supply of nutrients, and since lambs are born overgrown with length wool cover up to 1-1.5 cm, then, based on 

the patterns of wool growth, the upper zone of the wool feels the greatest negative impact of unsatisfactory and 

inadequate feeding of the mother during pregnancy, which affected the thickness of the wool of the fetus by thinning 

wool fibers. This finding is in agreement with Scobie et al. (2015).  

In the postnatal period of lamb development, their mothers (ewes) were provided with the same complete and 

balanced diet, and the lambs themselves, in addition to mother's milk, were fed with concentrates, which contributed to 

better wool growth in thickness. Therefore, providing animals with a sufficient amount of nutrients contributes to a better 

supply of them to the hair follicles, as a result of which the genetically determined thickness of the wool characteristic of 

Tsigai sheep is manifested. Thus, when good feeding conditions are created, the difference in wool thickness is leveled. 
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However, the tendency to produce finer wool fibers still persists in previously underfed animals. The results of the 

production inspection of our research on the influence of different levels of maternal feeding on the wool productivity of 

the offspring, which was carried out on a large herd, are shown in Tables 6 and 7. Wool shearing in the physical mass of 

lambs that received complete feeding was greater by 1.42 kg (87.6%), and in washed fiber by 1.45 kg or 2.1 times 

compared to bright ones grown on a low level of nutrition. 

The obtained data indicate that the normalized feeding of lambs contributed to the growth of a woolen coat with a 

thickness characteristic of sheep of the Tsigai breed. Thus, the largest number of lambs (184 head or 92%), whose 

feeding was carried out according to the norm, had a wool thickness of 48-56 qualities. Only 176 heads, or 78.2%, had 

this thickness of wool in the group of lambs that were grown on an inferior diet. In addition, in this group of animals, 49 

heads or 2.2% had a thickness of wool of qualities 58-60, which is not typical for Tsigai sheep, which indicates a thinning 

of the wool fibers. Therefore, high productivity of sheep is possible only if the animals are provided with full nutrition. 

 
CONCLUSION 

 

Full-fledged feeding of ewes of the Tsigai breed ensures good development of offspring at all stages of ontogenesis and 

contributes to the birth of healthy, viable lambs that are capable of high productivity. Complete feeding of ewes could 

have helped to increase the live weight of offspring at birth: lambs by 0.5 kg or 18.2%, and rams by 0.45 kg or 12.9%. 

Feeding 200 g of crushed barley in addition to the diet contributes to an increase in the live weight of lambs at the age of 

14 months by 16.7 kg or 52.2%, the absolute increase in live weight by 16.25 kg (55.4%). Balanced feeding of lambs 

could have helped to increase the length of wool at the age of 12 months by 1.7 cm (29.3%), shearing of washed wool by 

0.34 kg (26.5%), and strength wool by 0.44 km of breaking length (5%). 

 

DECLARATIONS 

 

Corresponding author 

Correspondence and requests for materials should be addressed to Vira Mamedova, postgraduate, ORCID: 

https://orcid. org/ 0000-0002-9053-6743; E-mail: mamedova_vera@ukr.net 

 

Data availability  

The datasets used and/or analysed during the current study available from the corresponding author on reasonable 

request.  

 

Authors’ contribution 

All authors have seen and confirmed the authenticity of all the raw data and contributed equally to the details of 

this manuscript.  

 

Acknowledgements 

Not applicable.  

 

Competing interests  

The authors declare no competing interests in this research and publication.  

 
 

REFERENCES 
 

Alhidary IA, Abdelrahman MM, Alyemni AH, Khan RU, Al-Saiady MY, Amran RA, and Alshamiry FA (2016) Effect of alfalfa 

hay on growth performance, carcass characteristics, and meat quality of growing lambs with ad libitum access to 

total mixed rations. Revista Brasileira de Zootecnia. 45:302-8. https://doi.org/10.1590/S1806-

92902016000600004 

Angelow L, Tsvetkova V, and Jahreis G (2011). Influence of different selenium and iodine offer during the grazing period of 

sheep on the milk yield, milk performance and daily protein, fat and lactose secretion. Bulgarian Journal of 

Agricultural Science, 17(2):139-144. https://www.cabdirect.org/cabdirect/abstract/20113221557  

Behrendt R, Van Burgel AJ, Bailey A, Barber P, Curnow M, Gordon DJ,  and et al. (2011). On-farm paddock-scale 

comparisons across southern Australia confirm that increasing the nutrition of Merino ewes improves their production 

and the lifetime performance of their progeny. Animal Production Science, 51(9):805-812. 

https://www.publish.csiro.au/AN/fulltext/AN10183 

Bessell PR, Salmon G, Schnier C, Tjasink K, Al-Riyami L, and Peters A. A (2023). high level estimation of the net economic 

benefits to small-scale livestock producers arising from animal health product distribution initiatives. Frontiers in 

Veterinary Science, 10:1171989. https://www.frontiersin.org/articles/10.3389/fvets.2023.1171989/full  

Blache D, Maloney SK, and Revell DK (2008). Use and limitations of alternative feed resources to sustain and improve 

reproductive performance in sheep and goats. Animal Feed Science and Technology. 147(1-3):140-157. 

https://doi.org/10.1016/j.anifeedsci.2007.09.014  

https://doi.org/10.1590/S1806-92902016000600004
https://doi.org/10.1590/S1806-92902016000600004
https://www.cabdirect.org/cabdirect/abstract/20113221557
https://www.publish.csiro.au/AN/fulltext/AN10183
https://www.frontiersin.org/articles/10.3389/fvets.2023.1171989/full
https://doi.org/10.1016/j.anifeedsci.2007.09.014


458 
Citation: Kitaeva A, Mamedova V, Bezaltychna O, Slyusarenko I, and Novichkova A (2023). Productivity of the Tsigai sheep breed under different feeding regimens. 

Online J. Anim. Feed Res., 13(6): 451-459. DOI: https://dx.doi.org/10.51227/ojafr.2023.62 

Chemerys V, Dushka V, Dorosh M, and Maksym V (2020). Export potential of the livestock breeding industry of Ukraine. 

Agricultural and Resource Economics: International Scientific E-Journal, 6(3):5-28. 

http://dx.doi.org/10.22004/ag.econ.305562 

Chisoro P, Jaja IF, Assan N (2023). Incorporation of local novel feed resources in livestock feed for sustainable food 

security and circular economy in Africa. Frontiers in Sustainability, 4:1251179. 

https://doi.org/10.3389/frsus.2023.1251179   

Dida MF, Beyene AT, and Damtew HA (2023). Does Azadirachita indica leaves, Stylosanthes fruticosa and Dolichus lablab 

substitute conventional concentrate mixture: Evidence from the sheep feeding trial?. Journal of Agriculture and Food 

Research, 12:100591. https://doi.org/10.1016/j.jafr.2023.100591 

Duisebayeva A, and Campbell IW (2023). Changes in the flock: sheep-keeping as a symbol of the transformation of the 

Kazakh traditional economy. Central Asian Survey, 42(1): 127-48. https://doi.org/10.1080/02634937.2022.2069086 

Erokhin AI, Karasev EA, Erokhin SA (2012) Intensification of sheep reproduction, p. 255.  

Efimova LV (2015). Application of a computer program "Analysis package for biometric processing of zootechnical data": 

method. Instructions, p. 52. 

Filatov AS (2016) .The growth of rams when using pumpkin cake in diets. Sheep, goats, woolen business. 2: 29-31. 

Hamilton R and Hamilton B (2002). Use of Finnshееp Crosses in a Western Commercial Sheep Operation, Springer, 

Dordrecht. https://link.springer.com/chapter/10.1007/978-1-4020-8553-6_8 

Hoffman JM and Valencak TG (2020). A short life on the farm: aging and longevity in agricultural, large-bodied mammals. 

Geroscience, 42:909-922. https://doi.org/10.1007/s11357-020-00190-4  

Hynd PI, and Masters DG (2002). Nutrition and wool growth. In Sheep Nutrition. CABI Publishing, Wallingford UK, pp. 165-

187. https://doi.org/10.1079/9780851995953.0165  

Kitayeva AP, and Novichkova AO (2023). Ineluence of the type of ewe constitution on intrauterine development of the 

offspring. Bulletin of Sumy National Agrarian University. The Series: Livestock, (4): 15-22. 

https://doi.org/10.32845/bsnau.lvst.2022.4.3  

 Kosqey JS, Rowlands G J, and Van Arendonk JAM (2008). Smale ruminant production in Smallholder and pastoral 

Extensive farming systems in Kenya. Small Ruminant Research, 77: 11-24. 

https://doi.org/10.1016/j.smallrumres.2008.02.005   

Kosgey IS (2004). Breeding objectives and breeding strategies for small ruminants in the tropics. Wageningen University 

and Research, Wageningen. https://www.proquest.com/openview/e5f51145063c049ef330e4641ac7c895/1?pq-

origsite=gscholar&cbl=2026366&diss=y 

Kusza S, Nagy I, Nemeth T, Molnar A, Javor A, and Kukovics S (2010). The genetic variability of Hungarian Tsigai sheep. 

Archives Animal Breeding, 53(3): 309-317. https://doi.org/10.5194/aab-53-309-2010  

Lawrence T, Fowler V, and Novakofski J (2012). Growth of farm animals. Cabi, UK. 

https://www.cabdirect.org/cabdirect/abstract/20123262121 

McDowell LR (2000). Vitamins in animal and human nutrition. John Wiley & Sons, UK. 

https://onlinelibrary.wiley.com/doi/book/10.1002/9780470376911  

McManus C, Hermuche P, Paiva SR, Ferrugem Moraes JC, de Melo CB, Mendes C (2014). Geographical distribution of 

sheep breeds in Brazil and their relationship with climatic and environmental factors as risk classification for 

conservation. Brazilian Journal of Science and Technology, 1(1):3. https://doi.org/10.1186/2196-288X-1-3   

McGrice HA (2010). Molecular characterisation of primary wool follicle initiation in merino sheep, Doctoral dissertation, 

University of Adellide, Adellide. https://hekyll.services.adelaide.edu.au/dspace/handle/2440/60986 

Ochoa Cordero M, Meza Herrera CA, Vázquez García JM, Stewart CA, Rosales Nieto CA, Ochoa Alfaro AE, e al. (2019). 

Pregnancy and Litter Size, But Not Lamb Sex, Affect Feed Intake and Wool Production by Merino-Type Ewes. Animals 

(Basel), 9(5):214. https://doi.org/10.3390/ani9050214  

Omarov AA (2016) Meat productivity of young sheep at different levels of feeding. Sheep, goats, woolen business, 2: 39-

40. https://cyberleninka.ru/article/n/myasnaya-produktivnost-himicheskiy-sostav-myshechnoy-tkani-molodnyaka-

sozdavaemogo-tipa-skorospelyh-ovets-v-vozrastnom-aspekte/viewer   

Park YW, Juárez M, Ramos M, and Haenlein GF (2007). Physico-chemical characteristics of goat and sheep milk. Small 

ruminant research, 68(1-2):88-113. https://doi.org/10.1016/j.smallrumres.2006.09.013   

Peshko A (2022). The need for direct and indirect state regulation for the sustainable development of the agro-industrial 

complex of Ukraine. Rivista DI Studi Sulla Sostenibilita, 12(2):205-223. 

https://www.torrossa.com/it/resources/an/5440091  

Plokhinsky NA (1969) Guide to biometrics for livestock specialists. Moscow, Kolos, p.256. Google Scholar 

Pulina G, Milán MJ, Lavín MP, Theodoridis A, Morin E, Capote J, et al., (2018). Invited review: Current production trends, 

farm structures, and economics of the dairy sheep and goat sectors. Journal of Dairy Science, 101(8):6715-6729. 

https://doi.org/10.3168/jds.2017-14015    

Romero-Huelva M, Ramírez-Fenosa MA, Planelles-González R, García-Casado P, and  Molina-Alcaide E (2017). Can by-

products replace conventional ingredients in concentrate of dairy goat diet. Journal of Dairy Science, 100(6):4500-

4512. https://doi.org/10.3168/jds.2016-11766 

Salem HB, and Smith T (2008). Feeding strategies to increase small ruminant production in dry environments. Small 

ruminant research, 77(2-3):174-94. https://doi.org/10.1016/j.smallrumres.2008.03.008  

Scobie DR, Grosvenor AJ, Bray AR, Tandon SK, Meade WJ, Cooper AM (2015). A review of wool fibre variation across the 

body of sheep and the effects on wool processing. Small Ruminant Research, 133:43-53. 

https://doi.org/10.1016/j.smallrumres.2015.10.025 

http://dx.doi.org/10.22004/ag.econ.305562
https://doi.org/10.3389/frsus.2023.1251179
https://doi.org/10.1016/j.jafr.2023.100591
https://doi.org/10.1080/02634937.2022.2069086
https://link.springer.com/chapter/10.1007/978-1-4020-8553-6_8
https://doi.org/10.1007/s11357-020-00190-4
https://doi.org/10.1079/9780851995953.0165
https://doi.org/10.32845/bsnau.lvst.2022.4.3
https://doi.org/10.1016/j.smallrumres.2008.02.005
https://www.proquest.com/openview/e5f51145063c049ef330e4641ac7c895/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/e5f51145063c049ef330e4641ac7c895/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://doi.org/10.5194/aab-53-309-2010
https://www.cabdirect.org/cabdirect/abstract/20123262121
https://onlinelibrary.wiley.com/doi/book/10.1002/9780470376911
https://doi.org/10.1186/2196-288X-1-3
https://hekyll.services.adelaide.edu.au/dspace/handle/2440/60986
https://doi.org/10.3390/ani9050214
https://cyberleninka.ru/article/n/myasnaya-produktivnost-himicheskiy-sostav-myshechnoy-tkani-molodnyaka-sozdavaemogo-tipa-skorospelyh-ovets-v-vozrastnom-aspekte/viewer
https://cyberleninka.ru/article/n/myasnaya-produktivnost-himicheskiy-sostav-myshechnoy-tkani-molodnyaka-sozdavaemogo-tipa-skorospelyh-ovets-v-vozrastnom-aspekte/viewer
https://doi.org/10.1016/j.smallrumres.2006.09.013
https://www.torrossa.com/it/resources/an/5440091
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Plokhinsky+NA+%281969%29+Guide+to+Biometrics+for+Livestock+Technicians.+Moscow%2C+Kolos%2C+p.256++&btnG=
https://doi.org/10.3168/jds.2017-14015
https://doi.org/10.3168/jds.2016-11766
https://doi.org/10.1016/j.smallrumres.2008.03.008
https://doi.org/10.1016/j.smallrumres.2015.10.025


459 
Citation: Kitaeva A, Mamedova V, Bezaltychna O, Slyusarenko I, and Novichkova A (2023). Productivity of the Tsigai sheep breed under different feeding regimens. 

Online J. Anim. Feed Res., 13(6): 451-459. DOI: https://dx.doi.org/10.51227/ojafr.2023.62 

Tibbo, M. (2006). Productivity and health of indigenous sheep breeds and crossbreds in central Ethiopian Highlands. 

Doctoral dissertation, Swedish University of Agricultural Sciences, Uppsala. 

https://cgspace.cgiar.org/bitstream/handle/10568/4074/produc_health.pdf?...1  

Ulyanov A.N., Kulikova A.Ya., Grigorieva O.G. (2011) Actual problems of modern sheep breeding in Russia. Sheep, goats, 

woolen business. 3: 54-60. https://elibrary.ru/item.asp?id=17045129   

Zeitoun MM, El-Dawas AO, Ateah MA, and  El-Deen MA (2020). Consequences of twinning induction to Noemi ewes by a 

recombinant human follicle-stimulating hormone compared with pituitary-derived porcine follicle-stimulating hormone 

on follicular dynamics, maternal biochemical attributes, and neonatal traits. Veterinary World, 13(4):633. 

https://doi.org/10.14202%2Fvetworld.2020.633-641  

Zokabend Konig E,   Mirkena T,   Strandberq E,   et al. (2016) Participatory definition of breeding   objectives for sheep 

breeds under pactoral systems the case of   Reed   Maasai and Dorper in Kenya. Tropical Animal Health and 

Production. 48: 9-20. doi: https://doi.org/10.1007/s11250-015-0911-7   

Zygoyiannis D (2006). Sheep production in the world and in Greece. Small Ruminant Research, 62(1-2):143-147. 

https://doi.org/10.1016/j.smallrumres.2005.07.043   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Publisher’s note: Scienceline Publication Ltd. remains neutral with regard to jurisdictional claims in published maps and 

institutional affiliations. 

 

Open Access: This article is licensed under a Creative Commons Attribution 4.0 International License, which 

permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give 

appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if 

changes were made. The images or other third party material in this article are included in the article’s Creative Commons 

licence, unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons 

licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain 

permission directly from the copyright holder. To view a copy of this licence, visit https://creativecommons.org/licenses/by/4.0/. 

 

© The Author(s) 2023 

 

https://cgspace.cgiar.org/bitstream/handle/10568/4074/produc_health.pdf?...1
https://elibrary.ru/item.asp?id=17045129
https://doi.org/10.14202%2Fvetworld.2020.633-641
https://doi.org/10.1007/s11250-015-0911-7
https://doi.org/10.1016/j.smallrumres.2005.07.043
https://www.science-line.com/
https://creativecommons.org/licenses/by/4.0/

	ABSTRACT:
	INTRODUCTION 
	MATERIALS AND METHODS 
	RESULTS AND DISCUSSION 
	CONCLUSION 
	DECLARATIONS 
	REFERENCES 

