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Abstract. The article is devoted to the assessment of the selection effect
of the new line CM6. It was found that the five-year selection of meat hens
of this line resulted in their egg production increase by 15.5 and 1.25% in
30 and 60 weeks of life (2020). The increase in the yield of hatching eggs,
their fertilization, hatching of chickens and the yield of chickens per 1 hen
was 1.4; 1.1; 1.7; 5.1%, respectively. The live weight of 5-week-old young
birds is increased both for cockerels and hens by 10.2-8.7%; enhanced
muscularity of the chest and legs at this age by 2.7-2.6% and 5.6-
5.7%; increased feed conversion by 3.3-2.5% (2020) pursuant to gender.
The integrated indicator - the productivity index of broilers of the
combination CM5679 in 2020 was 389 units, which is 25.5% higher than
in 2016. The productivity of meat hens of the mother line of the Cornish
CMB6 breed is high, the bird is competitive.

1 Introduction

Poultry farming is one of the most dynamically developing sectors of livestock farming on
a global scale, playing an important role in the production of animal protein, which is the
most important component of human nutrition.

In recent years, broiler production has been developing at a rapid pace, highly
productive crosses of meat hens have been created, breeding programs are being enhanced
[1-4, 6-10].

The similarity between individuals of the same species, as well as the greater similarity
of descendants with their parents than with other individuals of a given species, indicates
the existence of a hereditary relationship between generations. In general, this relationship
is ensured through the transfer of genetic information, which represents, as it were, a plan
for the development of the structure and functions of the future organism, received from the
reproductive cells of the parents [1].
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These programs envisage not only selection for increasing the genetic potential for live
weight gain, feed conversion, fleshing of the chest, legs, meat qualities of broilers, as well
as reproductive qualities of poultry [1,2].

A comprehensive assessment of broiler crosses depends on the number of broilers
obtained from one layer of the breeder flock. Therefore, the selection of maternal parental
forms to enhance reproductive qualities is necessary [2,4].

Intensive breeding of meat hens, especially in Cornish lines, for growth rate and breast
flesh has led to a significant increase in the efficiency of broiler production worldwide.
However, this progress was accompanied by negative trends: a decrease in the level of
signs associated with reproduction, as well as the appearance and increase in the frequency
of metabolic abnormalities of growth and development - ascites, sudden death syndrome.

In recent years, in breeding work, much attention is paid to methods of genomic
selection, in particular, the use of color - and feathersex birds [2,5,22,23].

The research is aimed to evaluate the effect of breeding a new maternal line of the
Cornish cross "Smena 9" in the production.

2 Materials and methods

The work was performed on the poultry of the original line CM6 and combinations: CM56
and CM5679 in production conditions of SGC "Smena".

The enterprise uses a combined selection method. The breeding nest was formed on the
basis of 13 hens and 1 cockerel, their number was 60. 105-198 birds of offspring were
taken from one cockerel, 8-15 birds from one laying hen. Poultry line CM6 (breeding
group) was completed from broodstock homozygous for the rapid feathering gene,
considering the main economically significant traits (live weight, fleshing of the chest, legs,
payment for feed, egg production, egg weight, hatchability).

The accounting of the main indicators (live weight, egg production, egg weight, sexual
maturity, fleshing of the chest, legs, feed conversion for selection poultry is individual [6].

Feathering of day-old chicks was determined by the phenotype: cover feathers are
longer than flight feathers or equal to them (slow feathering), cover feathers are shorter than
flight feathers and well developed (fast feathering).

At SGC Smena, 35-day-old cockerels, selected with the best indicators of live weight
and meat body shape, are placed in cages for individual registration of feed conversion.
From 36 to 42 days for each cockerel, feed consumption is considered, then they are
weighed and feed costs kg/kg are calculated. In further breeding work at the enterprise,
producers with a high live weight and feed conversion are used.

The bird was kept on a deep bed of coniferous sawdust, natural mating was used, and
feeding was performed considering the recommendations of VNITIP [24].

To determine the meat qualities of the final hybrid, the carcasses were cut pursuant to
the method [25].

3 Results and discussion

The egg production of chickens for 30 and 60 weeks of life of the CM6 line in 2020 is
higher than in 2016 by 15.5 and 1.2%, respectively, by age (tab. 1)
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Table 1. Poultry productivity of the CM6 line.

Gen Year 2020
Indicator der by
2016 2020 2016,
%
Egg production by laying hen, pcs.:
in 30 weeks of life 18.1+£0.573 20.9+0.415 +15.5
in 60 weeks of life 121.4+1.07 122.9+1.03 +1.2
Egg mass of chickens (g) at the age:
30 weeks 58.7+0.13 59.4+0.10 +1.2
52 weeks 69.49+0.320 69.95+0.240 +0.7
Hatchery egg yield,% 93.3 94.7 +1.4
Fertility of eggs,% 91.7 92.8 +1.1
Chick hatching (individual),% 75.7 77.4 +1.7
Output of chickens on 1 laying hen, birds 85.7 90.1 +5.1
Hen preservation,% 98.0 98.7 +0.7
Live weight:
3 236.0+0.440 240.0+0.420 +1.7
1 week, g 0 229.0+0.390 237.0+0.405 435
3 2.360+0.007 2.600+0.004 +10.2
5 weeks, kg o 2.0700.006 225020003 | +8.7
Muscularity, score:
3 4.53+0.007 4.65+0.005 +2.7
chest 0 4.58+0.006 4.70£0.004 26
3 2.15+0.002 2.27+0.001 +5.6
feet Q 2.10£0.001 2.22+0.002 +5.7
I 1.55+0.012 1.50+0.010 -33
Feed conversion, kg/kg, for a period of 1-35
days Q 1.59+0.015 1.55+0.017 =25
Preservation of young birds,% 97.1 97.6 +0.5

The weight of eggs at 30 and 52 weeks increased in 2020 along this line by 1.2 and
0.7%, respectively, for age. The hatching egg yield was high and ranged within 93.3 -
94.7%. The chick yield per layer in 2020 was 5.1% higher than in 2016. The survival rate
of adult birds during the productive period was high and amounted to 98.0% (2016) and
98.7% (2020).

As a result of five-year selection, the live weight of young birds in the first week
increased by 1.7% for cockerels and 3.5% for chickens; and at 5 weeks of age - by 10.2-
8.7%, respectively, gender. As for the fleshing of the chest and legs, this indicator enhanced
in 2020 by 2.7-2.6% and 5.6-5.7%, respectively, for the indicator and gender. The feed
conversion is increased by 3.3 - 2.5%. The survival rate of the young is high and ranged
from 97.1 to 97.6%.

To obtain a two-line form of CM56, the cockerels of the paternal line CM5 are crossed
with hens of the maternal line CM6.

The scheme for obtaining broilers is as follows:

33 CM5679
33 CM56 X 29 CM79 —
Q9 CM5679

Chickens CM79 - maternal parental form.
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The bird of the paternal parental form CMS56 is of the meat type, the Cornish breed, in
which the high live weight of the CM5 line bird and the higher reproductive qualities of the
CM6 line are combined.

Table 2 shows the data characterizing the cockerels of the cockerel parental form CM56
in comparison with linear cockerels CM5 and CM6.

Table 2. Economically useful qualities of two-line CM56 cockerels.

Sign CM5 | CM6 | CM56 | CM56 to CMS56 to
CMS5, % CM6, %
Fertility of eggs, % 91.4 9.4 94.3 +2.9 +1.9
Chick hatching, % 749 | 76.8 83.5 +8.6 +6.7
Preservation, %
- 97.0 | 97.5 9.7 +0.7 +0.2
young birds 97.5 9.7 97.8 +0.3 +0.1

- adult
cockerels

Two-line cockerels CM56 have an advantage over single-line cockerels in terms of the
considered characteristics (egg fertilization, hatching of chickens, poultry safety). When
compared with the parameters of the CMS5 line, the difference was 2.9 and 8.6% and that of
the CMO6 line - 1.9 and 6.7%, respectively. The survival rate of young and adult SM56
cockerels was 97.7 and 97.8%, which is slightly higher than for the same parameters of the
CMS line by 0.7 and 0.3% and the CM6 line - by 0.2 and 0.1%.

The new paternal form CM56 (cross "Smena 9") surpasses the bird B56 (cross "Smena
8") in survival rate by 0.7 and 0.5% (97.6% versus 96.9% - young birds and 97.9% versus
97.4% - adult cockerels), egg fertilization - by 3.3% (94.5 and 91.2%) and chick hatching
by 5.3% (83.5 and 78.0%).

Table 3. The results of testing broilers with the combination of CM5679
in the SGC "Smena".

Year 2020b
Indicator y
2016 2020 2016, %
Chick hatching,% 81.0 843 +3.3
Live weight at 5 weeks, g 2009 2281 +13.5
Preservation, % 97.4 98.6 +1.2
Feed costs per 1 kg of live weight 1.80 1.65 +8.3
gain, kg
The output of the pectoral muscles 21.0 22.5 +1.3
in% of live weight
Broiler productivity index, units 310 389 +25.5

Broilers of the combination CM5679, when tested in production conditions of the SGC
"Smena" in 2020, had the best performance in terms of chick hatching, live weight at 5
weeks of age, safety, feed costs, breast muscle yield in% to live weight, productivity index
by 3.3; 13.5; 1.2; 8.3; 1.3; 25.5% compared to 2016 (Table 3).

4 Conclusions

It was found that the egg production of chickens of the CM6 maternal line at 30 and 60
weeks of life in 2020 was higher by 15.5 and 1.25%, respectively, by age compared to
2016.
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The increase in the yield of hatching eggs, their fertilization, hatching of chickens, and
the yield of chickens per 1 laying hen in 2020 was 1.4; 1.1; 1.7; 5.1% compared to these
indicators in 2016, respectively.

The live weight of 5-week-old young birds in 2020 increased both for cockerels and
chickens by 10.2-8.7%; enhanced muscularity of the chest and legs at this age by 2.7-2.6%
and 5.6-5.7%; increased feed conversion by 3.3-2.5% compared to 2016, pursuant to
gender.

The complex indicator - the productivity index of broilers of the combination CM5679
in 2020 amounted to 389 units, which is 25.5% higher than in 2016.

The productivity of meat hens of the mother line of the Cornish CM6 breed is high, the
bird is competitive.
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