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Preservation of animal genetic resources is a key component of food security and
economic stability. Genetic diversity provides the foundation for breeding work, allows
the production systems to adapt to climate change, and reduces risks associated with
epidemics and productivity decline. To assess economic efficiency, it is necessary to
conduct specific economic calculations for regions or breeds, taking into account costs,
risks, time, market conditions, and climatic factors. The study was carried out at the
experimental base of the State Poultry Research Station of the Institute of Animal Science
of the National Academy of Agrarian Sciences of Ukraine using genetic resources of
chickens of different productivity types (egg — Birky Colored; dual-purpose — Poltava
Clay; meat-and-egg — Hercules (Plymouth Rock) White) from the collection of the
national poultry gene pool of Ukrainian selection. The article presents the results of
scientific research aimed at a systematic analysis of economic efficiency and the
identification of ways to improve it in maintaining poultry gene pool populations of
various productivity directions. The research established the level of economic efficiency
of maintaining gene pool flocks of chickens of different productivity directions and
identified the main ways to improve their profitability. The obtained indicators serve as
an analytical basis for further calculations aimed at improving technologies for the
maintenance and conservation of breeding stock. The profitability level of hatching egg
production for 42 weeks of life ranged from -14.08 to 19.75 % (egg-type chickens), -14.28
to 3.5 % (dual-purpose), and -32.56 to 2.6 % (meat-and-egg). For the production and
sale of day-old chicks, the profitability indicators were -7.03 to 29.57 % (egg-type), -
13.50 to 4.4 % (dual-purpose), and -36.35 to -3.15 % (meat-and-egg). Extending the
keeping period of birds from 42 to 52 weeks led to an increase in total egg production
and profitability indicators. The profitability level of hatching egg production for 52
weeks of life was 30.10 % (egg-type), 36.83 % (dual-purpose), and 4.66 % (meat-and-
egg). For day-old chick production and sales, the profitability levels were 40.77 %,
48.89 %, and -1.23 %, respectively.
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JepxaBHa gocjiaHa cranuist ntaxiBHuuTBa Incruryry teapunnunursa HAAH,
C. Bipkn, XapkiBcbka 00.1., Ykpaina

36epesicenns  cememuuHUX pecypcié meapuH € KIYOBUM KOMNOHEHMOM
npo006ONLHOI Oe3neKu ma eKOHOMIYHOI cmabitbHocmi. I enemuune pizHOMaHimms
3abe3neuye OCHOBY Ol CeleKYitiHoi pobomu, 00380J5€ aA0ANMYBAMU CUCTHEMU
BUPOOHUYMBA 00 3MIH KIIiMAmy ma 3MEHWE pusuxu, nos'ssaui 3 enioemiamu ma
BHUIICEHHAM NPOOYKmusHocmi. [ OyiHKu eKoHOMIYHOI eghexmusHocmi HeoOXiOHO
npogecmu cneyupiyHi eKoHOMIYHI pO3PAXYHKU 015 pe2ioHie abo nopio, 8paxosyoyu
sumpamu, pu3uKu, 4ac, PUHKOBI YyMosu ma Kiimamuydui ¢haxmopu. Jlocnioxcenns
nposederi Ha eKcnepumeHmanvriu 6asi [lepacasnoi 0ociionoi cmanyii nmaxienuymea
Incmumymy meapunnuymea Hayionanvhoi akaodemii azpapnux Hayk Ykpainu 3
BUKOPUCMAHHAM 2€HeMUYHUX pecypcie Kypel pi3HUX HANPAMKI6 NpOOYKMUBHOCHI
(aeunuti — bipkiecvka xonvoposa; m'aco-aeunuu — [lonmaecoka enunscma, m'sicHutl —
T'epxynec (Ilnimympok) Oinutl) 3 Korekyii HaYioHAIbHO20 2eHOPOHOY nMuYi YKPAiHCbKOT
cenexyii. ¥ cmammi npeocmagneno pe3yibmamu HAYKOSUX 00CAI0HCEHb, CNPAMOBAHUX
HA CUCMeMHULL AHAI3 eKOHOMIYHOI eheKMUBHOCMI ma BUAGIEHHS WLIAXIG i1 NIOBUUEHHS
npu YmpuManHi 2eHOMOHOHUX NONYAAYIU NMUYi PI3HUX HANPSAMKIE NPOOYKMUBHOCHIL.
Hocniooicenuam  6cmaHoBneHo  pigenb  eKOHOMIUHOI  eghekmugHOCmi  YMPUMAHHSA
2eHOOHOHUX cMaAO Kypeu PI3HUX HANPSIMKIE NPOOYKMUBHOCMI MA 8U3HAYEHO OCHOBHI
wiiaxuy nioguugents ix penmabenvHocmi. Ompumani NOKA3HUKY CIY2YI0Mb AHATTMUYHOIO
OCHOBO0I0 OJISl NOOANBUIUX PO3PAXYHKIB, CNPAMOBAHUX HA B600CKOHANEHHS MEeXHONO02IU
YmMpumanus ma 30epexcenHs NAeMiHHo20 noeonig's. Pieenb  penmabenvHocmi
BUPOOHUYMEA THKYOAYTUHUX A€Yb 3a 42 mudicHi dcumms koaueascs 6i0 -14,08 00 19,75 %
(kypu sieunozo nanpsimky), 6i0 -14,28 0o 3,5 % (kypu m'sco-seunozo nanpsivky) ma 6io -
32,56 0o 2,6 % (xypu m'acnoco nanpsamky). s eupobnuymea ma peanizayii 00006ux
Kypuam noKasHuku penmabenvnocmi cmanosunu 6io -7,03 0o 29,57 % (aeunui
Hanpsamok), 6io -13,50 0o 4,4 % (m'saco-sacunuii nanpsmok) ma 6io -36,35 oo -3,15 %
(m'sicnuil nanpamox). [loooeoicennsn nepiody ympumanua nmuyi 3 42 0o 52 mudicHise
npu3eeno 00 30LbULeHHs 3a2albHOT Hecy4ocmi ma NoKAsHUKie penmabdenvrocmi. Pieens
peHmadenbHocmi 8UpOOHUYMBA THKYOAUIUHUX A€Yb 3a 52 MUIICHI HCUMMS CIAHOBUS
30,10 % (sacunuu nanpsamox), 36,83 % (m'aco-acunuu nanpsamox) ma 4,66 % (m'sacnuil
Hanpsamok). [{na eupoonuymea ma npooasicy 00608ux Kypuyam piGHi peHmaberbHOoCmi
cmanosunu 6ionoegiono 40,77 %, 48,89 % ma -1,23 %.

KaouoBi cjoBa: Kypu, €KOHOMIYHa OI[IHKA, TEHETHUYHI PecypcH,
MPOJAYKTUBHICTb, ITaX1BHUITBO, BUPOOHUIITBO.

Introduction With the development of industrial poultry farming, where several
highly competitive lines, breeds, or crosses displace all others, the issue of preserving the
entire diversity of poultry breeds and developing methods for their rational use has
become increasingly urgent. Currently, much attention worldwide is paid to the
conservation of the gene pool of rare breeds and populations of agricultural poultry;
therefore, each country strives to preserve the available poultry gene pool and
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resynthesize populations lost during decades of intensive industrialization.
This is due to the fact that indigenous poultry are carriers of valuable genes that ensure
high adaptability of offspring and excellent taste qualities of poultry products.
Consequently, the preservation and restoration of such carriers of valuable genes are of
great national economic importance (Melnyk V.O. et al., 2015; Hladii M.V. et al., 2018;
Hadzalo Ya.V. et al., 2017; Groeneveld et al., 2016; Hiemstra et al., 2010). At present,
there is a sharp narrowing of the genetic base of agricultural poultry worldwide due to the
spread of a few breeds that serve as the foundation for final industrial hybrids. Out of 737
breeds of chickens recorded worldwide at the beginning of the 20th century, only 67 are
now used for producing commercial hybrids: three for egg production and two for meat
production (Ladyka V.I. et al., 2023; Katerynych O. et al., 2023; Tixier-Boichard et al.,
2011; Muir et al., 2008). Apart from industrial crosses, there are several breeds and
populations suitable for small-scale and household farming. These birds have increased
body weight, good egg-laying capacity, and are well adapted to extensive rearing
conditions (Pokhyl V.I. et al., 2017). Such breeds include Poltava Clay, Kuchyn Jubilee,
Adler Silver, Californian Gray, Rhode Island Red, Birky meat-and-egg chickens, among
others. These birds demonstrate higher resistance to diseases and temperature stress
(Hillel, 2009). At the same time, a number of less common breeds and populations—such
as Italian Partridge, Yuriev Loud-voiced, Brahma, Cochin, Padua, Bantam, and others—
are also of great value (FAO, 2015; Hladii M.V. et al., 2021). Unfortunately, their
population size continues to decline annually due to the absence of a targeted state policy
on the conservation of unique genetic resources. In poultry farming, breeding (genetic)
resources sold to consumers include hatching eggs, day-old chicks, and reared young
stock (Cahaner & Deeb, 2012). Breeding resources are produced in three types of
breeding farms: breeding plants, first- and second-order breeding poultry farms. Breeding
plants carry out in-depth selection and breeding work with initial cross lines or with
individual poultry breeds using individual and family selection methods. These are birds
of the highest breeding value and are rarely sold, as they are considered national treasures,
and if they are sold, it is at very high prices. First-order breeding poultry farms breed
grandparent flocks of crosses, consisting of female birds from maternal lines and male
birds from paternal lines. From such flocks, parental forms are obtained, which are sold
to second-order breeding poultry producers in certain male-to-female ratios. In the latter,
females of the maternal form are crossed with males of the paternal form to obtain final
hybrids, which are sold to producers of table eggs and meat. The price of breeding
(genetic) resources is determined based on their quality, namely taking into account their
superiority in terms of basic productive characteristics over the minimum requirements
for breeding resources of each bird species. The minimum requirements are the
requirements for assigning the minimum bonitation class, which, according to the
“Instructions for the Bonitation of Agricultural Poultry” (2019), is class II. For each
species of poultry, and within a species for individual breeds and populations, these
requirements are differentiated, especially for the most significant selected traits for each
species of poultry. Therefore, calculations of the equivalent price for all types of breeding
resources must be carried out separately for each type of farm poultry (egg-laying and
meat chickens, turkeys, geese, ducks) (Wolc et al., 2019). To determine the cost of
breeding resources of different breeding value, the equivalent price of the product
obtained from poultry of the second bonitation class is first determined. For birds of a
higher class (1, elite), the price of breeding products is determined by adding a class bonus
to the price of class I1, which is calculated depending on the level of the bird's advantages
over the second class for each trait by which the bird is graded, and the coefficients of
inheritance of traits (Plotnikov O., 2022; Chala V., 2023; Petruha N., 2023; Hladii M.V.
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et al., 2021; Besbes et al., 2007). Based on the above, it can be argued that studies aimed
at assessing economic efficiency and identifying ways to improve the profitability of
maintaining a gene pool of purebred poultry are relevant, especially in wartime and during
the post-war recovery of the country's economy (FAO, 2021; Groeneveld et al., 2016).

Therefore, the aim of our work was to conduct an economic analysis of the
maintenance of gene pool poultry and to model promising ways to improve the overall
profitability of maintaining domestically bred chickens.

Materials and methods. The study was conducted at the State Research Station
for Poultry Farming of the Institute of Animal Husbandry of the National Academy of
Agrarian Sciences, in the Department of Innovative Development of Poultry Farming and
at the experimental farm “Preservation of the National Gene Pool of Agricultural
Poultry.” Domestic chickens of various productivity types were used as genetic material
(egg-laying — Birkovska Barvysta, A; egg-meat — Poltavska Hlinyata, 14; meat and egg —
Hercules (Plumutrok) white, G2), with which constant work is carried out aimed at
preserving the gene pool. Young birds were raised on the floor, and adult birds were kept
in two-tier group cage batteries. The chickens were fed a complete feed mixture. The
microclimate parameters, feeding and watering fronts, lighting regime, and stocking
density of all groups of birds complied with the standards of the “Departmental Standards
for Technological Design of Poultry Farms” (VNTP-APK-04.05, 2005).

During the productive period (42-52 weeks of life), the birds were evaluated
according to a set of economically useful characteristics: live weight, egg production, and
feed consumption.

The profitability of poultry production was calculated using the following
formula:

Pp = (P/Sp) x 100%, (1)

where Pp - is the level of profitability, P - is the profit obtained from sales, and
Sp - is the cost of production.The results obtained were statistically processed using
Microsoft EXCEL software.

Research results. The gene pool has unique properties that can be used both now
and in the future. For a complete assessment of the economic efficiency of maintaining
gene pool flocks using different technologies, modelling of profitability improvement,
we conducted a comprehensive analysis of the main economically useful characteristics
and calculated the corresponding indicators by year.

Thus, using productivity data (egg production, reproductive qualities),
calculations were made and indicators of the profitability of poultry production were
modelled for keeping gene pool breeds of chickens of different productivity directions in
cages.

The main indicator used to calculate the quantity of breeding products and the
level of profitability of their production is egg production. First of all, we conducted a
comparative analysis of egg production over 25 weeks of the productive period over three
years (Fig. 1).

During the first year of research, we established a highly probable difference in
egg production between Poltava clay 61.0% (egg-meat), Birkovskaya colourful 49.2%
(egg) and Hercules white 43.3% (egg-meat). The trend in egg production during
the second year of research changed significantly. We established the maximum indicator
for egg-laying chickens at 59.7 eggs, compared to 50.6 (egg-meat) and 41.5 (meat-egg),
with a highly probable difference between the first and last. In the third year of
research, the maximum growth in the indicator was established in all groups of chickens.

44



80

60

40

20

!l
Hayxoeo-mexniunuii broremens Incmumymy meapunnuumea HAAH, 2025, Ne135 F=&

2022

2023

2024

O Birkovska Barvysta
BHercules (Plumutrok) white

& Poltavska Hlinyata

Fig. 1. Dynamics of egg production over 25 weeks of the productive period
for chickens of different productivity types

The maximum indicator was established for egg-laying chickens (68.57 eggs) and the
minimum for egg-meat chickens (61.10 eggs) with high probability (p<0.05). Taking into
account the data obtained, we subsequently performed calculations and a comparative
analysis of the economic efficiency of keeping chicken breeds of different productivity
types. Table 1 presents data on the productivity of chickens from the gene pool population
of the egg-laying type — Birkovskaya Barvysta.

Table 1

Dynamics of economically useful traits and profitability of breeding production of

the gene pool of egg-laying chickens over 42 weeks of life (2022-2024)

chicks

No : Years

Indicators Values 2022 2003 2004
1 | Laying capacity pcs. | 49,20 | 59,70 | 68,57
2 | Average intensity % 28,11 34,11 39,18
3 | Breeding egg yield % 50,00 50,00 50,00
4 | Incubation egg sales % 70,00 70,00 70,00
5 | Incubation eggs sold pcs. 17,22 20,90 24,00
6 | number of day-old chicks pcs. 12,92 15,67 18,00
7 | number of commercial eggs pcs. 31,98 38,81 44,57
8 | cost of incubation egg UAH 20,00 20,00 20,00
9 | cost of day-old chicks UAH 35,00 35,00 35,00
10 | cost of commercial eggs UAH 4,00 4,00 4,00
11 | revenue from the sale of incubation eggy UAH 472,32 573,12 | 658,27
12 | profit from the sale of hatching eggs UAH -77,40 23,40 | 108,55
13 profltgblllty level from the sale of % 14,08 4,26 1975

hatching eggs

14 | Revenue from the sale of day-old chicks| UAH 511,07 620,13 | 712,27
15 | Profit from the sale of day-old chicks UAH -38,66 70,41 | 162,55
16 | Profitability from the sale of day-old % 703 1281 29 57

Notes. a — statistical significance of the difference between 2022 and 2023; b — statistical significance of
the difference between 2022 and 2024; ¢ — statistical significance of the difference between 2023 and 2024;
*p<0.05; ** p<0.01; *** p<0.001 — level of statistical difference

45



P
g" Scientific and Technical Bulletin of Livestock farming institute of NAAS, 2025, Is. 135

Based on the results of the egg production indicator, a highly probable (p<0.001)
difference was established between the years of the study. The minimum egg production
index was established in 2022 at 49.2 eggs. In subsequent years, a highly probable
increase in the value to 59.70 (2023) and 68.57 (2024) eggs was established. The average
laying intensity for the productive period (25 weeks) ranged from 28.11 to 34.11 and
39.18%, respectively, by year.

Taking into account the breeding egg yield of 70% and their sales of about 70%,
the production of this main product ranged from 17.22 (2022) to 20.9 (2023) and 24.0
(2024) eggs. The average number of commercial eggs per year was 31.98-38.81-44.57
eggs per head. With the cost of an incubation egg at 20.0 UAH/unit and a commercial
egg at 4.0 UAH/unit, the proceeds after sale were 472.32 (2022), 537.12 (2023) and
658.27 (2024) UAH per head, respectively. Thus, taking into account the costs, the profit
per head of the gene pool flock ranged from -77.40 (2022) to 23.40 (2023) to 108.55
(2024) UAH per head. The profitability level we calculated in this case was —14.08 (2022)
—4.26 (2023) — 19.75 (2024) %.

At the same time, we calculated the profit and profitability indicators if day-old
chicks were sold instead of hatching eggs. The cost of incubation is 4.0 UAH per egg.
Thus, it would be possible to obtain a reliable (p<0.001) higher revenue from sales, at the
level of 511.07 (2022) — 620.13 (2023) and 712.27 (2024) UAH per head. In this case,
the profit would be -38.66 (2022) — 70.41 (2023) and 162.55 (2024) UAH per head. The
profitability level was -7.03 (2022) — 12.81 (2023) and 29.57 (2024) %, which is
significantly higher than the sale of hatching eggs.

Thus, the data we obtained allow us to evaluate, adjust and propose ways to
improve the economic efficiency of keeping purebred poultry as a gene pool in the future.

The next typical representative of gene pool breeds of chickens for egg and meat
production is the Poltava clay breed.

Taking into account the productivity indicators, we calculated the profitability of
poultry production for cage rearing of this breed over three years using the proposed
model (Table 2).

Over three years of research, we have established a highly probable (p<0.001)
decrease and increase in egg production, from 61.0 to 50.6 and 61.1 eggs, respectively.
At the same time, the general trend in the dynamics of egg production is different from
that of egg-laying poultry.

The average productivity and egg production intensity (25 weeks) throughout the
entire period was 34.86 (2022) — 28.91 (2023) — 34.91 (2024) %.

Taking into account the yield of breeding eggs at 70% and their sale at about 60%,
the production of hatching eggs by year was about 25.62 (2022) — 21.25 (2023) and 25.66
(2024) eggs.

The average number of commercial eggs per year was 35.28-29.38-35.44 eggs
per head. With the cost of an incubation egg at 20.0 UAH/piece and a marketable egg at
4.0 UAH/piece, the proceeds after sale were 705.16 (2022), 584.94 (2023) and 706.32
(2024) UAH per head, respectively. Taking into account the costs presented above, the
profit per head of the parent flock of egg-meat chickens ranged from 22.77 (2022) — -
97.45 (2023) to 23.93 (2024) UAH per head.

The level of profitability calculated by us is set at — 3.34 (2022) —-14.28 (2023) —
3.51 (2024) %.

Along with this, we have presented calculations, as for laying hens, of the
profitability of selling day-old chicks, taking into account incubation at 4.0 UAH per egg.
As aresult of our calculations, the level of revenue from product sales ranges from 711.57
(2022) to 590.25 (2023) and 712.73 (2024) UAH per head.
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Table 2
Dynamics by year of economic and useful characteristics and profitability of
breeding production of the gene pool of egg-meat chickens over 42 weeks of life
(2022-2024)

No Indicators Values Years
2022 2023 2024
1 Laying capacity pcs. | 61,002 | 50,60°™" | 61,10
2 Average intensity % 34,86 28,91 34,91
3 Breeding egg yield % 70,00 70,00 70,00
4 Incubation egg sales % 60,00 60,00 60,00
5 Incubation eggs sold pcs. 25,62 21,25 25,66
6 number of day-old chicks pcs. 19,22 15,94 19,25
7 number of commercial eggs pcs. 35,38 29,35 35,44
8 cost of incubation egg UAH 22,00 22,00 22,00
9 cost of day-old chicks UAH 35,00 35,00 35,00
10 | cost of commercial eggs UAH 4,00 4,00 4,00
11 | revenue from the sale of incubation | UAH | 705,16 584,94 706,32
eggs
12 | profit from the sale of hatching eggs | UAH 22,77 -97,45 | 23,93
13 | profitability level from the sale of % 3,34 -14,28 3,51
hatching eggs
14 | Revenue from the sale of day-old UAH | 711,57 590,25 |[712,73
chicks
15 | Profit from the sale of day-old chicks| UAH 29,18 -92,14 | 30,34
16 | Profitability from the sale of day-old % 4,28 -13,50 4,45
chicks

Notes: a — statistical significance of the difference between 2022 and 2023; b — statistical significance of
the difference between 2023 and 2024; *** p<0.001 — level of statistical difference

In this case, the profit would be 29.18 (2022) — -92.14 (2023) and 30.34 (2024)
UAH per head.

The profitability level was 4.28 (2022), 13.50 (2023) and 4.45 (2024) %, which is
not significantly higher than the sale of hatching eggs.

An analysis of the results of maintaining a population of meat-and-egg chickens,
namely White Hercules, is presented in Table 3.

Based on the results of a comparative analysis of egg production, a highly
probable (p<0.001) increase in this indicator was established in 2024 (63.15) compared
to 2022 (43.3) and 2023 (41.5) eggs.

The average egg production intensity for the productive period (22 weeks) was
established at 28.12 to 26.95 and 41.01%, respectively, by year. At the same time, for
2024, the maximum productivity for meat-and-egg chickens was set at 41.01% compared
to other poultry groups (39.18% and 34.91%).

Taking into account the breeding egg yield of 60% and their sales of about 60%,
the total production of hatching eggs was 15.59 (2022), 14.94 (2023) and 22.73 (2024)
eggs. The production of commercial eggs per year was at the level of 27.71-26.56-40.42
eggs per layer. With the cost of an incubation egg at 24.0 UAH/piece and a commercial
egg at 4.0 UAH/piece, after sale, 484 (2022), 464.80 (2023) and 707.28 (2024) UAH per
head were received, respectively.
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Table 3
Dynamics by year of economic and useful characteristics and profitability of

breeding production of the gene pool of meat-and-egg chickens over 42 weeks of
life (2022-2024)

. Years

No Indicators Values 2022 2023 2024
1 | Laying capacity pcs. | 43,302 | 41,50°™ | 63,15
2 Average intensity % 28,12 26,95 41,01
3 Breeding egg yield % 60,00 60,00 60,00
4 Incubation egg sales % 60,00 60,00 60,00
5 Incubation eggs sold pcs. | 15,59 14,94 22,73
6 number of day-old chicks pcs. | 11,69 11,21 17,05
7 number of commercial eggs pcs. | 27,71 26,56 40,42
8 cost of incubation egg UAH | 24,00 24,00 24,00
9 cost of day-old chicks UAH | 35,00 35,00 35,00
10 | cost of commercial eggs UAH 4,00 4,00 4,00

11 | revenue from the sale of incubation

UAH | 484,96 464,80 | 707,28
€ggs

profit from the sale of hatching eggs UAH | -204,22 | -224,38 18,10
profitfalbility level from the sale of % 29,63 32,56 263

hatching eggs

(I;Qhei\éir;ue from the sale of day-old UAH | 45768 43866 | 667,50
15 | Profit from the sale of day-old chicks | UAH | -231,49 | -250,52 | -21,68
16 Errl?;l(tsblllty from the sale of day-old % 133,59 36,35 315

Notes: a — statistical significance of the difference between 2022 and 2024; b — statistical significance of
the difference between 2023 and 2024; *** p<0.001 — level of statistical difference

==
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Taking into account the amount of expenses, the profit per head of experimental
poultry calculated by us was from -204.22 (2022) — -224.38 (2023) — 18.10 (2024) UAH
per head. The profitability level calculated by us in this case was -29.63 (2022) — -32.56
(2023) — 2.63 (2024) %.

At the same time, we calculated the amount of profit and profitability from the
sale of day-old chicks at a price of 35.0 UAH per head. The cost of incubation is 4.0 UAH
per egg. In this case, based on our data, the revenue from sales could amount to — 457.68
(2022) — 438.66 (2023) and 667.50 (2024) UAH per head. In this case, the profit would
be -231.49 (2022) - -250.52 (2023) and -21.68 (2024) UAH per head. The profitability
level was -33.59 (2022) — -36.35 (2023) and -3.15 (2024) %, which is the lowest among
chickens of different productivity types.

Thus, the data we have obtained is the basis for calculations to improve or refine
the technology for maintaining and preserving the gene pool, possible subsidies from the
state to improve the economic efficiency of keeping purebred poultry as a gene pool.

Purebred poultry, which is the object and unit of gene pool preservation, has many
positive qualities, but not always high indicators of economically useful traits, which is
why the economic efficiency of genetic resource preservation may be low. In our work,
we modelled and tracked a number of economic and technological solutions that can
improve the economic indicators for maintaining the gene pool. The main one is the
extension of the productive period. Unfortunately, in Ukraine, the breeding season to
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meet the needs of private and commercial farms falls in March—June, which significantly
reduces (almost 2.5 times) the use of breeding products. At the same time, in our case, it
is micro, small and medium-sized poultry farms that are consumers of purebred poultry.
Therefore, in our research, we increased the use of poultry from the Ukrainian gene pool
by 10 weeks (70 days) from 42 weeks of age to 52 weeks of age and made a comparative
analysis of chickens of different productivity types. The results of productivity and
economic efficiency when keeping chickens up to 52 weeks of age are shown in Table 4.

According to our data obtained from keeping chickens of different productivity
types in cages, the maximum egg production over 52 weeks of life (87.1 eggs) was
established for chickens of the Poltava clay breed (egg-meat). The minimum values (64.4
eggs) were obtained for white Hercules (meat and egg). Egg-laying chickens
(Birkovskaya Barvysta) had an intermediate value (74.5 eggs). The difference between
the maximum and minimum values is highly significant (p<0.001).

Table 4
Comparative analysis of economic traits and profitability of breeding production
of the gene pool of chickens of different productivity types at 52 weeks of age

(2023)
Performance direction, analogues
: egg-laying, | egg-laying, | egg-laying,
No Indicators Values Birkovskaya | Birkovskaya |Birkovskaya
colourful colourful colourful
1 Laying capacity pcs. | 74,50%P | 87,10 64,40
2 Average intensity % 30,41 35,55 26,29
3 Breeding egg yield % 50,00 70,00 60,00
4 Incubation egg sales % 70,00 60,00 60,00
5 Incubation eggs sold pcs. | 26,084 36,58 23,18
6 number of day-old chicks | pcs. | 19,562 27,445 17,39
7 ng)sber of commercial cs. 4843 5052 41,22
8 cost of incubation egg UAH 20,00 20,00 24,00
9 cost of day-old chicks UAH 35,00 35,00 35,00
10 cost of commercial eggs | UAH 4,00 4,00 4,00
11| revenue from the sale of | )51y | 715 99 933,71 721,28
incubation eggs
12 proflt_from the sale of UAH 165,48 251,33 32.10
hatching eggs
13 profitability !evel from the % 30.10 36.83 4,66
sale of hatching eggs
14 Revenue fr_om the sale of UAH 773.87 1016,02 680 71
day-old chicks
15 Profit from_ the sale of UAH 22414 33363 847
day-old chicks
16 Profitability f_rom the sale % 40.77 4889 123
of day-old chicks

Notes. a — statistical significance of the difference between egg-laying hens and egg-meat hens; b —
statistical significance of the difference between egg-laying hens and meat-egg hens; ¢ — statistical
significance of the difference between egg-meat hens and meat-egg hens. *** p<0.001 — level of statistical
difference
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The average laying intensity of the experimental birds during the productive
period was set at 30.41% (egg-laying), 35.55% (egg-meat) and 26.29% (meat-egg)
chickens.

According to our own data, the maximum yield of breeding eggs was established
for the Poltava clay breed (egg-meat), followed by Hercules white (meat-egg) and
Birkovska colourful (egg), respectively 70.0 — 60.0 — 50.0%.

Taking into account the seasonality of production and sales of breeding products,
the sales rate for hatching eggs is set at 60.0 (egg-meat, meat-egg) — 70.0 (egg) %.

With the price of hatching eggs at 20.0 (egg-laying) — 22.0 (egg-meat) — 24.0
(meat-egg) UAH per piece and commercial eggs at 4 UAH the total sales revenue was,
respectively, from 715.20 (egg) to 721.28 (meat-egg) and 933.71 (egg-meat) UAH per
head.

Taking into account the cost of raising and maintaining chickens, the profit was
set at 165.48 (egg-laying) — 251.33 (egg-meat) — 32.10 (meat-egg) UAH per head.

The level of profitability of breeding production for cage-reared gene pool flocks
of chickens of different productivity types per year of life (52 weeks) is set at 30.10 (egg-
laying) — 36.83 (egg-meat) — 4.66 (meat-egg) UAH per head. According to the results of
a comparative analysis of the profitability of keeping chickens for 42 and 52 weeks, an
average increase of 37.07-0.53% was established for egg-laying chickens; 33.32-51.11%
for egg-meat chickens; 2.03-37.22% for meat-egg chickens.

Discussion Thus, extending the period of poultry rearing allows for an increase in
productivity and improves the profitability of preserving the gene pool. Increasing the
yield of breeding eggs to the minimum standard level (VNTP-APK-04.05) — 75%, and
their sale at 100%, with the above-mentioned productivity indicators will increase the
level of profitability by 116.84 (egg) — 104.22 (egg-meat) — 77.55 (meat-egg) %. An
additional potential for increasing profitability is the growth in the price of breeding
resources, but this is currently not possible for the domestic market of Ukraine.

Another additional area for increasing profitability is the incubation and sale of
day-old chicks. In this case, sales revenue could increase by 8.0-8.8% for egg and egg-
meat poultry. Unfortunately, for meat-and-egg chickens, at such a price for day-old
chicks, it may decrease by 6%. The level of profitability may increase by 10.67% and
12.06% for egg-laying and egg-and-meat poultry. For meat-and-egg poultry, it will be -
1.23%.

Conclusions

1. Based on the results of the economic analysis, the level of efficiency was
established and ways to improve the profitability of maintaining the gene pool of chickens
of different productivity directions were determined. The data obtained are the basis for
further calculations to improve or refine the technology for maintaining and preserving
the gene pool of agricultural poultry.

2. A reliable difference has been established between the gene pool populations
of chickens of domestic selection in terms of egg production, the value of which
determines the direction of productivity and affects the economic indicators of the
profitability of poultry maintenance. Based on the results of a systematic analysis, the
profit and profitability of chickens of different productivity directions were calculated for
the sale of breeding products in the form of hatching eggs and day-old chicks. The level
of profitability of hatching egg production (by year, for 42 weeks of life) for chickens of
different productivity directions was set at the following levels, respectively -14.08 —
19.75 % (egg-laying chickens); -14.28-3.5% (egg-meat); -32.56-2.6% (meat-egg). For
the production and sale of day-old chicks, the profitability level is, respectively: -7.03—
29.57% (laying hens); -13.50-4.4% (egg-meat); -36.35-3.15% (meat-egQ).
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3. Ways to improve the overall level of profitability while preserving the gene
pool have been identified. Increasing the retention period of poultry from 42 to 52 weeks
of age leads to an increase in overall egg production and corresponding indicators of
profitability in the production of breeding products. The level of profitability of hatching
egg production (at 52 weeks of age) for chickens of different productivity types was set
at 30.10% (egg-laying chickens); 36.83% (egg-meat chickens); 4.66% (meat-egg
chickens). For the production and sale of day-old chicks, the profitability level is 40.77%
(egg-laying hens); 48.89% (egg-meat); -1.23% (meat-egg), respectively.
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