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Abstract. Creation of animal resource populations is a convenient tool for studying genetic diversity,
increasing efficiency of breeding, and conserving genetic resources. In the article, we studied the resource
population of males of egg and meat direction of productivity, as well as their progeny of the first and second
generations, analyzed the differences in growth and development in different generations. An analysis of the
difference and variability in terms of live weight was carried out. Characteristic of exterior was given based
on the indices of massiveness and broad body — indicators that have dependencies with meat productivity
of poultry. In birds of the first and second generation, a significant difference in live weight was revealed in
comparison with the parental form of the Russian White breed at all ages, and in comparison, with the Cornish
breed — from the 4th to the 12th week in birds of the second generation and to the 16th week in birds of the first
generation. Coefficient of variation showed that in males of the first generation at the age of 10...12 weeks it
was above 25%, which indicates a high degree of variability of the trait in terms of live weight, in comparison
with other animals in the resource population. The Cornish breed had the lowest coefficient of variability for
the traits at 6, 12, and 20 weeks of age. In terms of broad body and massive indices, the effect of heterosis
was observed in males of the second generation during their development by the age of 20 weeks, which
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characterized them as healthy and fast-growing individuals with well-developed muscles. The results of our

study can help poultry farmers in breeding work when selecting chickens to create new breeds and lines with

improved characteristics, and for private and personal farms to increase the efficiency of their own production.
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Introduction

Chicken farming is one of the most widespread and economically profitable branches
of poultry farming, including for meat production. Growth and development are important
factors that determine productivity and quality of poultry meat [1]. In the modern
poultry industry, there is a problem of efficient use of resources to obtain maximum
profit. In recent years, poultry farmers have been paying more and more attention to
the creation of new breeds of chickens that will better meet market needs and ensure
high productivity, while another task remains the preservation of biodiversity [1, 2].
However, in order to create a new breed, it is necessary to conduct a lot of research and
experiments. One of the methods that helps to study the growth and development of
farm animals is the creation of a resource population [3, 4]. The use of model animals
makes it possible to consider not only physiological characteristics of birds, but also
their genetic characteristics [5—7].

The aim of the study was to conduct a comparative analysis of growth and
development of cockerels of different generations in a resource population, as well as
to study phenotypic variability of some traits of meat productivity.

Materials and methods

The object of the study was a resource population of cockerels of meat (Cornish White
breed) and egg (Russian White breed) productivity directions and their descendants of the
first and second generations. The birds were kept in the department of the organization
of experimental base, Federal Research Center for Animal Husbandry named after
Academy Member L.K. Ernst. The premises for keeping the birds were equipped with
supply ventilation. The temperature in the poultry house was maintained at a level of
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20 to 25 °C, humidity — from 48.5 to 51.2%. The birds were fed with industrial compound
feed depending on age in accordance with the established feeding standards'.

We examined 130 cockerels. All birds were wing-marked using number plates. From
the moment of hatching from the egg, weight and linear indicators were taken from the
conditional chickens until they reached the age of 24 weeks. Phenotypic parameters
were recorded dynamically at the age of 2, 4, 6, 8, 10, 12, 16, 20, 24 weeks. Live weight
measurements were made using Vitek electronic scales and household electronic scales of
the steelyard type, pelvic width was measured using caliper: these parameters characterize
development of pectoral muscles, and body length was measured using centimeter tape.
Based on the established parameters, the indices of the bird’s constitution were calculated
(according to P.A. Kabystina), such as the massiveness index (MI = %) and the
wideness index (W1 = w ). These parameters are used to compare the phenotypic
profiles of birds of different breeds, and also characterize meat productivity, fatness and
compactness of the constitution?.

All digital values were entered into electronic database maintained in MS Excel
program, and measurement data were processed using descriptive statistics methods in
STATISTICA 7.0 program with determination of variation coefficient, average values,
and errors (M + m); t-test and F-criterion in ANOVA were used to assess significance
levels. The results were presented in the form of graphs and tables to clearly show the
differences between the original and model forms.

Results and discussion

Growth and development of cockerels of different generations of model hens with
original forms — parent stock of original breeds (RW — Russian White, COR — Cornish)
of the first F1 and second F2 generations — were compared. It was revealed that the
compared indicators of the resource population cockerels differed depending on the
generation of hens.

In the dynamics of live weight of cockerels studied in the research (Fig. 1) depending
on age and generation, it was noted that cockerels of Russian White breed had reliably
lower weight indicators in comparison with all other groups of animals at all ages.
Chickens at the age of 2 weeks were reliably smaller than Cornish chickens by 2.79 times
(at p <0.01) and crossbred chickens of the F1 and F2 generations— by 2.45 and 1.94 times
(p <0.001), respectively. The greatest differences in live weight were between Russian
White and Cornish cockerels at 6 weeks of age (p < 0.001), and the difference was 301%,
which on average corresponded to 1373.86 g. During pairwise comparisons, no reliable
differences in weight were found between meat cockerels and cockerels of the resource
population from the first and second generations in the first weeks after hatching and upon
reaching sexual maturity, but reliable differences were found between Cornish cockerels

" Epimakhova EE, Belik NI, Zakotin VE, Vaitsekhovskaya SS, Khodusov AA, Trubina |A. Nauchno obosnovannye
rekomendatsii po proizvodstvu produktsii ptitsevodstva v organizatsiyakh vsekh form sobstvennosti Stavropol'skogo
kraya [Scientifically based recommendations for the production of poultry products in organizations of all forms of
ownership in the Stavropol Territory]. Stavropol; 2014. (In Russ.).

2 Kulikov LV. Praktikum po ptitsevodstvu [Practical training in poultry farming]. 2nd ed. Moscow; 2002. (In Russ.).
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and first-generation offspring at 4, 6, 8, and 10 weeks of age, and second-generation
offspring at 4, 6, 8, 10, and 16 weeks of age. The greatest difference between purebred
individuals and the second generation was at the age of 4 weeks and amounted to 1.73
times (at p < 0.01), and with the first generation it was 1.66 times at the age of 6 weeks
(p <0.001). When comparing the offspring roosters, reliable differences were observed
at the beginning of growth and with the onset of sexual maturity. The first-generation
chickens were larger than the F2 generation chickens at the age of 2 weeks, the difference
in live weight between individuals was 21%, and by the age of 4 weeks it no longer
exceeded 13% (p < 0.001). At the age of 16 weeks, the F2 individuals showed increased
growth and became larger than the F1 roosters by 20.68% (p < 0.05). At the ages of 20
and 24 weeks, the second-generation individuals were also larger than their counterparts,
but the differences were insignificant and amounted to 7.95 and 4.12%, respectively.

*  RWxCOR,RWxF1,RWxF2 * p=<0,001 ** p=0,01
+ CORxF1,CORxF2 + p=0,001 ++ p=0,0T
¢ FIxF2 ¢ p=<0,001 66 p<005

Fig. 1. Dynamics of weight indicators in the resource population: RW — Russian White breed;
COR — Cornish breed; F1 — first generation crossbreeds; F2 — second generation crossbreeds

Source: created by A.N. Vetokh , N.A. Volkova , A.Y. Dzhagaev using MS Excel

To assess the degree of dispersion of values for live weight indicator, coefficient of
variability was also calculated (Fig. 2), which, as is known, shows how much the data
deviate from the average value and can be used to assess reliability of measurements
and analyze their similarity.
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Fig. 2. Dynamics of coefficient of variation in the resource population: RW — Russian White breed;
COR — Cornish breed; F1 — first generation crossbreeds; F2 — second generation crossbreeds

Source: created by AN. Vetokh, N.A. Volkova, A.Y. Dzhagaev using MS Excel

The results showed that the first-generation cockerels aged 10...12 weeks had
a variation coefficient exceeding 25%, indicating a high degree of variability of
live weight compared to other birds in the study. The degree of variability at this
age may depend on both genetic characteristics of cockerels and conditions of
keeping and feeding [8, 9]. However, as the graph shows, the parental forms of the
cockerels also had a high degree of variability of live weight at some ages, which
could probably lead to a higher coefficient of variability of weight indicators in the
offspring. Cornish breed had the lowest coefficient of variability of the trait at the
ages of 6, 12 and 20 weeks. These ages coincide with changes in keeping conditions,
which may characterize these individuals as the most susceptible to stress. At the
age of 6 and 20 weeks, the industrial compound feed was changed, and at the age of
12 weeks, the birds were transferred from the premises for chicks and young birds
to the poultry house for adult birds.

In order to characterize the phenotypic variability in terms of meat productivity, it
is necessary to have an idea of the exterior profile of individuals [10]. We calculated
the massiveness indices and the wide-body indices for cockerels of the resource
population (Table). The greater the body weight, the higher the massiveness index.
In poultry farming, massiveness index indicates that the bird is in good health and
highly productive, and can be used to determine quality of poultry meat and efficiency
of feed use [11—13].
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Indices of massiveness and broad body of cockerels with different genotypes M+ m

Genotypes
Age, weeks RW COR F1 F2
(n=30) (n=21) (n=33) (n = 46)
Indices of massiveness
2 14,55 0,35 26,92 + 6,40 32,27 £1,32* 23,44 £0,26%*
4 24,79£0,57 70,43 £ 12,3%* 51,05+2,22%% | 43,88+0,46%**"
6 34,43+0,71 99,36 + 8,98* 66,03 £ 3,45% *¢ 64,43 £ 0,70%*
8 44,53+0,78 124,2 + 14,0% 68,21 + 3,32% ¢ 84,38 +1,08%.**>
10 54,37 £1,75 126,2 £ 5,19% 79,95%4,02%* | 91,68 +2,13%*>""
12 58,51 +1,96 127,2 +2,65* 92,82 + 5,89* ¢ 104,1 £2,67%¢
16 66,68 + 3,40 133,1 £ 3,12% 105,9 £ 6,58%** | 1249 %3,42%>>"
20 67,96 £ 5,16 1445+ 7,8% 121,4 £ 4,1%** 146,7 +2,75%"
24 83,94+ 15,0 156,4 + 12,9%* 154,8 £ 0,97* 159,1 +3,13%
Indices of broad body, %

2 42,3%0,5 43,4%1,0 37,2+1,0° 42,4+0,3"
4 38,7%0,7 441150 38,5%1,1 40,3103
6 39,2104 46,9%2,0 373%0,1° 40,3%0,3%*""
8 40,704 45,5%2,1 40,210,1°*** 412103
10 39,9+0,6 45320 40,6 £1,1 40,6 £0,6
12 39,0£0,8 44,5+ 2,1 373+0,1** 40,3+0,6”
16 39,7%0,9 441120 38,410,1 421+1,0"""
20 40,5%1,6 41,9%28 37,7%0,1 463%1,1"
24 41,4%7.2 39,81 4,0 36,4%0,1 471%0,7"

* RW x COR, RW x F1,RWxF2 * p<0,001 % p=<0,01 Fkk p=<0,05

¢ CORxF1,CORxF2 ¢ p=<0,001 ¢ p=<001 *6e p=<005

»  F1IxF2 » p=0,001 »» p=<001 »»» p=<005

The broad body index is also applicable for assessing quality of poultry meat, as it
can indicate amount of fat and muscle mass in the carcass [14]. The higher the broad
body index, the more developed the muscles and bones of the bird, which is due to its
health and ability to grow quickly. However, it should be noted that the broad body index
is not the only indicator of poultry quality and should not be used as the main criterion
when choosing poultry for breeding or growing [15].

According to the body weight index, Cornish cockerels from the age of 4 weeks
surpassed individuals from other groups, which is typical for individuals of meat breeds.
However, by the onset of sexual maturity, at the age of 20 weeks, individuals of the
second generation were equal to or slightly exceeded the parental form by 24 weeks: no
more than 1.2%. According to the broad body index, the second-generation individuals
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also showed higher values at maturity when compared with the parental forms of meat
productivity. At the same time, a reliable difference between Cornish and second-generation
crossbreeds was only at the age of 6 weeks. Based on the obtained results, F2 cockerels
can be characterized as healthy and fast-growing individuals with well-developed muscles,
showing the effect of heterosis and being promising for growing.

However, despite the differences, all generations of chickens had a number of common
characteristics, such as rapid growth in the first months of life, intensive development
of muscle mass and bone structure.

Conclusion

The study showed that chicken selection can lead to different results depending
on the breeding goals. It is important to monitor growth and development of chickens
during selection process to avoid deterioration of indicators and maintain the desired
characteristics.

The data obtained indicate that the growth and development of chickens can be
improved using modern technologies and selection methods. The use of model forms
can serve as an effective tool for improving growth and development of chickens, since
high values of variability of phenotypic traits are a good prerequisite for genetic analysis
with subsequent identification of loci of quantitative traits associated with growth and
development based on the GWAS method.
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CpaBHeHMe noKasaTesien pocTa U pa3BUTHS,
BJ/IMSIIOLLLMX HA MSICHYIO NPOAYKTUBHOCTb NETYLKOB
B PeCYPCHbIX NONynsLmUaxX

A.H. Betox 'g, H.A.BoakoBa , A.}O. /I)xaraeB

®enepanbHBIN UCC/IEIOBATE/IECKUN LIEHTD XXUBOTHOBOACTBA — BVIK M. akagemuka JI.K. 3pHcTa,
2. ITodonbek, Pocculickas dedepayus
DX anastezuya@mail.ru

Annoranus. Co3iaHve peCypCHBIX TOMYNSALWI XKUBOTHBIX SIBSETCS yA00HBIM HHCTPYMEHTOM JiJIsl 13-
yueHHsl TeHeTHUeCKOro pa3Ho00pa3us, OBbILIeHNs 3D (eKTUBHOCTH CeNeKIMi U COXPaHEeHWH IeHeTHYeCKUX
pecypcoB. M3yueHa pecypcHasi TIOIyJ/IALMS NeTYIIKOB, COCTOsIIas U3 0co0el SMYHOTO U MSICHOTO HallpaB/IeHust
MIPOAYKTUBHOCTH, a TaK)Ke UX IIOTOMKOB [1ePBOT0 1 BTOPOTO ITOKOJIeHHs], IPOaHa/IM3UPOBaHbl pa3/IMiKs B pocTe
Y Pa3BUTHM Y pa3HbIX reHeparjuii. [IpoBesieH aHa/Iu3 pasHOCTH U M3MEHUMBOCTH I10 TI0Ka3aTesIo JKUBOM MacChl.
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[laHa XapaKTepHCTHKa IKCTepbepa Ha OCHOBe WH/IeKCOB MaCCHBHOCTH 1 IIIMPOKOTEI0CTH — ITOKa3aresiel, Me-
FOIL[MX 3aBUCHMOCTH C MSICHOM MPOAYKTUBHOCTBIO NTULIBL. Y 0Cc00eli epBoro U BTOPOTO MOKOJIEHs BISB/IEHA
JIOCTOBEPHAsi Pa3HOCTB I10 )KUBOW Macce B CPaBHEHUH C POJJUTENBCKOM opMoli Mopozsl pyccKas Genast BO BCex
BO3pacTax, a B CpaBHeHHUH C MOPO/0i KOPHUII — C 4-1i 110 12-10 He/ie/1i0 y 0cobei BTOpOro MOKO/IeH st 1 110 16-10
HeJlesTio y 0cobeit epBoro rokosieHust. Visyuenue ko3¢ duipieHTa BapuaLyy okasasio, Uto Y MeTYLIKOB epBOro
rokosieHus B Bo3pacte 10...12 Hezesb oH 6bu1 Bbiiie 25 %, UTO TOBOPHUT O BBICOKOM CTeNeHU W3MEHUNBOCTH MPH-
3HaKa 110 10Ka3aTeJIi0 KMBOW MaCChl B CPABHEHHH C OCTaJIbHBIMU 0COOSIMHU B PECYPCHOM MOMY/ISILMHU. Y TIOPOJBI
KOPHHLI HabJTrofasics caMblid HU3KM K03 duLieHT BapriabebHOCTH MTPU3HAKA B Bo3pacTax 6, 12 u 20 Hesens.
TTo MHJEKCaM IIMPOKOTENOCTH ¥ MAaCCUBHOCTH Y TMETYIIKOB BTOPOTO MOKOJIeHHst Habmoascst addekT reteposuca
MPU UX Pa3BUTHH K Bo3pacty 20 HeJleNb, UTO XapaKTeprU30Bajio UX KakK 3[J0POBbIX U OBICTPOPACTYILMX 0Ccobeit
C XOPOLIIO Pa3BUTOM MyCKY/IaTypoii. Pe3ysibraTsl Halllero NCcCie[0BaHuUst MOTYT TIOMOYb ITTHLIEBO/IaM B CeTTeKIU-
OHHOI1 paboTe TPy NI0A60PE KYP C LIe/IbI0 CO3[aHHsI HOBBIX TIOPOJ, M JIMHKH C Y/TyUIleHHbIMH XapaKTePUCTHKAMH,
a [JIsl YaCTHBIX U JIMYHBIX XO3HCTB TIOBBICUTH 3()()EeKTUBHOCTb COOCTBEHHOTO MPOM3BO/CTBA.
KiroueBble ¢jI0Ba: Kypbl, pyccKasi 6esasi, KOpHHILI, TOMECH, UHEKChI TeJI0C/IOKEHHUS

BkJiapg aeTopoB: Berox A.H. — au3aiin vccienoBanusi, c6op U 06paboTka Mareprasna, aHalIu3 MOMyYeHHBIX
[IAHHBIX, HarMcaHue Tekcta; Boskoea H.A. — KOHIIeMNLUs U [U3aliH ucciaepoBanusi; [Ikaraes A.FO. — c6op
MarepHasna.

3asBieHue o KOH[l)J'lPIKTE HUHTEPEeCoB. ABTOpLI 3asIBJISIIOT 00 OTCYTCTBHUH KOHCI)]'II/IKTa HWHTEPECOB.

duna"cupoBaHue. PaboTa BbIno/HeHa npy GMHAHCOBOH TOAep)KKe MUHHCTEPCTBA HAYKH U BhICILEro o6pa-
3oBanust PO (I'3 Ne FGGN-2024-0014).

Hcropus crarbu: nocmynusa 6 pedakyuio 24.07.2023; npunsiTa K nedatdl 11.04.2024.
Jis qurupoBanusi: Bemox A.H., Boakoea H.A., /]dicazaes A.FO. CpaBHeHMe TI0Ka3aresiell pocTa U pa3Bu-
THSI, BIUSIOIINX Ha MSICHYIO TIPOAYKTUBHOCTD NETYIIKOB B PeCYPCHBIX MOMYISLMAX // BeCTHUK poccHuiAcKkoro

yHUBepcuTeTa gpy>KObl HapogoB. CepHsi: ATpOHOMUS U )KUBOTHOBOZCTBO. 2024. T. 19. Ne 3. C. 468—476.
doi: 10.22363/2312-797X-2024-19-3-468-476
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