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Abstract. The paper assesses the efficiency of using the federsex for marker genes K-k maternal parental 
form and the final broiler hybrid of the new highly productive cross Smena-9 in production conditions. It 
was found that two-lined chickens of the maternal parental form SM79 have an advantage over the original 
lines in reproductive qualities (egg production, hatching eggs, hatching, number of chickens per a laying 
hen) by 1.23-25.6%. Under optimal conditions for feeding and keeping, 138.5 heads of day-old broilers can 
be obtained from the autosex maternal parental form. During selection of linear poultry, the following 
indicators of broilers were improved: livability, live weight, dressed weight, yield of pectoral muscles and 
reduced feed costs per 1 kg of live weight gain. The meat yield from one parental pair was 314.8 kg. The 
taste qualities of broth and poultry meat of the Smena-9 cross are high. The sexing accuracy is 99.8%. 
Poultry of the federsex maternal parental form and the final hybrid - broilers of the new Russian cross 
Smena-9 has a high genetic potential and can be successfully used in the production of eggs and meat at 
enterprises of various types. 

1 Introduction  
Progress in broiler production, especially in the last 
decade, is driven by the high demand for relatively 
inexpensive, nutritionally valuable poultry meat, the 
presence of highly productive crosses and the high 
efficiency of this industry [1-3]. 

The efficiency of meat production depends not only 
on productivity indicators, but also on the genetic 
potential of the reproductive qualities of the parental 
forms. The main criterion in this case is the rate of 
broiler yield from one parent pair for a certain period of 
poultry use. This indicator depends on egg production 
for the initial laying hen, fertility and hatchability of 
eggs, the quality of hatched chickens. The yield of 
broiler chickens from one parental pair of crosses with a 
high increase in live weight reaches 140-145 heads. To 
obtain such a number of chickens, it is necessary to 
receive 170-175 eggs in 64 weeks of life of laying hens 
when 160-165 eggs are used for incubation [1]. 

At the present stage of selection, the original lines are 
of great importance. Their productivity has an influence 
on the indicators of parental forms and broilers. 
Scientific and industrial experience in breeding meat 
chickens indicates the need for constant improvement of 
methods and techniques to increase the genetic potential 
of their breeding and productive qualities. This will 
allow one to breed new populations and use them as 

material for creating new highly profitable, competitive 
crosses in regions with different climatic and economic 
conditions. 

An increase in the rate of increase in live weight of 
broilers was achieved due to intensive selection of the 
initial lines of meat chickens according to the indicators 
of this trait, as well as the use of sex-separate growing of 
chickens, the use of autosex forms [2,4,5]. 

A systematic search for new combinations, used as 
parental forms or the final hybrid, makes it possible to 
improve the existing and create new lines, breeds, 
crosses for a shorter period of time and at lower costs 
[4,6]. Improvement of individual traits in the parental 
forms and the final hybrid can be achieved by replacing 
individual lines or parental forms. These problems can 
be solved by experimental crossing of various lines, and 
using new methods of selection [2,4,6]. Progress in the 
industry requires continual improvement in poultry.  

In recent years, in breeding work, much attention has 
been paid to marker genes: silverness - goldenness, slow 
- fast feathering. Their use allows one to separate day-
old chicks by sex and, as a result, to reduce production 
costs with high accuracy and speed [7-14]. 

This work aims to evaluate the efficiency of using 
federsex for marker genes maternal parental form and 
the final broiler hybrid of the new highly productive 
Russian cross Smena-9 in production conditions. 
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2 Materials and methods  
To achieve the set goal, studies were carried out in the 
production conditions of the Selection Genetic Centre 
“Smena” (Moscow region) on maternal parental poultry 
and broiler chickens of the SM5679 combination of the 
Smena-9 cross. 

The maternal parental form (1500 heads) and final 
hybrids (1500 heads) were examined. We used the 
chicken floor housing. Poultry feeding was carried out 
according to the norms used by the “Smena” SGC and in 
accordance with the recommendations [15]. The type of 
feathering was established visually for 1-day-old 
chickens. For slow feathering of the wing, the coverts 
are longer than flight feathers or equal to them. For fast 
feathering, the coverts are shorter than the flight feathers 
and are well developed. The meat quality of broilers was 
determined by carrying out anatomical cutting of 
carcasses according to the method [16]. The following 
indicators were taken into account: live weight at 35, 49 
days of age; average daily gain in live weight; feed costs 
per kg of live weight gain; livability; dressed weight; 
pectoral muscle yield; abdominal fat content. 

3 Results and discussion 
The maternal parental form of the new cross Smena-9 is 
the two-lined form SM79, which is autosex for marker 
genes of slow and fast feathering. 

It is obtained by crossing specialized highly 
productive lines of the Plymouth Rock breed according 
to the following scheme (fig. 1).  

Cockerels SM79 from these lines crosses are grown 
for meat. To obtain the final hybrid (broilers), chickens 
of maternal parental form SM79 are crossed with 
maternal parental form SM56 roosters (fig. 2). 

The line SM7 is the paternal line selected for a 
relatively higher rate of gain in live weight of young 
animals. The line SM9 is the maternal line selected for 

higher rates of reproductive qualities and rate of gain in 
live weight of young animals. 

Purposeful selection of the SM7 line as the paternal 
and maternal SM9 line led to an improvement in the 
reproductive qualities of the two-lined form SM79 
(Table 1). 

Table 1. Economically useful qualities of the maternal parental 
form. 

Traits  SM7 SM9 SM79 SM79 to 
SM7, % 

SM79 to 
SM9, % 

Egg 
production 
of chickens 
for 60 weeks 
of life, pcs. 

147.0 162.0 164.0 +11.6 +1.23 

Hatchery egg 
yield, % 

94.5 94.7 96.2 +1.7 +1.5 

Hatching 
chicks, % 

77.0 80.6 85,2 +8.2 +4.6 

Number of 
chickens per 

hen, head 

107.0 124.0 134.4 +25.6 +8.4 

Table 1 shows that the two-lined maternal parental 
chickens of the SM79 form have an advantage over the 
original lines. It is explained by the effect of heterosis in 
reproductive traits. 

The number of chickens per laying hen for the two-
lined maternal form SM79 is higher than that of single-
line hens by 25.6 and 8.4%, respectively, as compared to 
the lines SM7 and SM9. 

The two-lined Plymouth Rock SM79 chickens have 
higher reproductive qualities, that indicates the 
compatibility of these lines. The productivity of meat 
chickens of maternal parental forms SM79 and B79 are 
presented in Table 2. 

 

Fig. 1. Sheme. 

 

Fig. 2. Sheme. 
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Table 2. Productivity of maternal parental form SM79 hens of 
the cross Smena-9 in the conditions of the “Smena” SGC. 

Traits Cross  
SM79 to 
B79 , % Smena-9 

SM79 
Smena-8 

B79 

Egg production of 
chickens for 62 
weeks of life, pcs. 

 
169.0 

 
166.0 

 
+1.8 

Age of chickens 
upon reaching: 
- 50% of egg laying, 
days; 

 
 

184 

 
 

187 

 
 

-1.6 

Egg mass, g for 30-
weeks chickens; 

58.5 58.1 +0.69 

Hatchery egg yield:   
-%                                                 
- pcs. 

 
96.2 

162.6 

 
94.1 

156.2 

 
+2.1 
+4.1 

The output of 
chickens from one 
parental pair, heads 

 
138.5 

 
132.5 

 
+4.53 

Hatching chicks, % 85.2 84.8 +0.04 
Livability,  %       - 
young chicken 
- mature chicken 

 
97.1 
97.5 

 
96.2 
97.0 

 
+0.9 
+0.5 

Meat yield from 1 
parent pair, when 
slaughtering broilers 
for 35 days, kg 

 
314.8 

 
265.9 

 
+18.4 

The accuracy of 
chick sexing, % 

99.8 -  

Under optimal conditions, the chickens of the two-
lined parental form SM79 can give a good egg 
productivity - 169 eggs per initial laying hen for 62 
weeks of hens' life, of which 162.6 pieces can be used 
for incubation purposes and 138.5 heads of day-old 
broilers can be obtained. 

The complex indicator - the meat yield from one 
parent pair was 314.8 kg, which is 18.4% higher in 
comparison with the Smena-8 cross. The accuracy of 
sexing of the day-old chicks according to the 
development of flight feathers and wing coverts is 
99.8%. 

The results of testing broilers in the production 
conditions of the “Smena” SGC are presented in Table 3. 

Table 3. Genetic potential of broilers of two crosses Smena-9 
and Smena-8 selected by “Smena” SGC. 

Traits Smena-
9 

Smena-
8 

Smena-9 to 
Smena-8, % 

Slaughter age, days 35 35  
Live weight of the head 
at 5-weeks age, g 

2273 2005 +13.3 

Average daily gain, g 63.8 56.2 +13.5 
Feed consumption, 
kg/kg 

1.65 1.79 -7.8 

Livability, % 98.9 97.6 +1.3 
Dressed weight, % 73.0 71.5 +1.5 
Pectoral muscle yield, % 22.4 21.2 +1.2 
Abdominal fat content, 
%  

1.19 1.41 -0.22 

Productivity index, units 389 313 +24.3 

In the process of selection of linear poultry, improved 
were the following characteristics of broilers: livability, 
live weight, dressed weight, pectoral muscle yield. The 
feed costs per 1 kg of live weight gain were reduced. The 
increase in meat yield was achieved mainly due to a 268 
g increase of live weight of the 35-days-old final broiler 
hybrid (Table 2). 

The genetic potential of broilers raised under optimal 
conditions of “Smena” SGC was 63.8 g of growth rate, 
2273 g of live weight with feed consumption of 1.65 kg 
per kilogram of live weight gain, 22.4% of pectoral 
muscle yield. The uniformity of broilers of the Smena-9 
cross in terms of live weight was 90% for cockerels and 
88% for pullets. 

Table 4 shows the meat qualities of broiler chicken 
carcasses of two Russian crosses Smena-9 and Smena-8. 

Table 4. Meat quality of carcasses of 35-days-old broiler 
chickens. 

Characteristics Cross Smena-9 to 
Smena-8, % Smena-8 Smena-9 

The yield of edible 
parts in total,% 77.4 78.95 +1.55 

incl. muscles, % 64.0 65.8 +1.8 
The yield of inedible 

parts 22.6 21.05 -1.55 

incl. bones, % 21.6 20.4 -1.2 

The highest yield of edible parts was observed for 
broilers of the new Russian cross Smena-9 (78.95% 
versus 77.4% for the Smena-8 cross). This was achieved 
mainly due to the higher muscle yield in the chicken 
carcasses of the new cross (65.8% versus 64.0% for the 
Smena-8 cross). Accordingly, the yield of inedible parts 
in the carcasses of hybrid chickens of the new generation 
cross decreased by 1.55% (21.05% versus 22.6% for the 
Smena-8 cross), mainly due to a relative decrease in 
bone yield by 1.2% (20.4% versus 21.6% for the Smena-
8 cross).  

Analysis of the results of a physicochemical study of 
poultry meat showed that the greatest amount of protein 
in white meat was found for the 49-days-old (22.6%), 
and for the 35-days-old it was 21.2%. The same pattern 
for this indicator was noted in the leg quarters muscles 
(18.7% at 35 days versus 19.6% at 49 days). 
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The amount of fat in the meat of the breasts and leg 
quarters decreased with age from 2.1 to 1.45%. The ash 
content was in the range of 0.95-1.04%. 

The tasting assessment on a 5-point scale showed 
that the taste and aroma of the broth from poultry meat 
of the Smena-9 cross for the 49-days-oldwere rated at 
4.89 points, which is 4.7% higher than for the 35-days-
old (4.67 points). 

In the production conditions of poultry farms in the 
Russian Federation, the average daily growth of broilers 
was within 56.15 - 63.3 g, feed costs per 1 kg of live 
weight gain were 1.60 - 1.75 kg/kg, broiler livability was 
94.2 - 97.9%, productivity index was 308 - 348 units. 

4 Conclusions 
As a result of targeted breeding work with the use of 
various genetic material, a new Russian highly 
productive four-lined cross of meat chickens Smena-9 
was created. It has an autosex maternal parental form for 
marker genes K-k with a high accuracy of sexing of day-
old chickens (99.8%). The productivity of broiler 
parental herd is high, the dressed weight per parent pair 
is 314.8 (when growing broilers up to 5 weeks), which is 
18.4% higher in comparison with the Smena-8 cross. 
The broiler productivity index increased by 24.3%. The 
taste qualities of broth and poultry meat of the Smena-9 
cross are high. 

Poultry of autosex for marker genes K-k maternal 
parental form and broilers of the Smena-9 cross can be 
successfully used in the production of eggs and meat at 
various enterprises. 
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