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Aim. A detailed analysis of the egg production and economic efficiency of using a new dual-purpose hybrid
in a comparative aspect with the original forms. Methods. Standard zootechnical methods of estimating body
weight, egg production and its intensity, egg weight, feed costs and livability of adult hybrid and purebred hens
were used. The effects of heterosis on the main utility indicators and the European profit ratio IOFC (Income
Over Feed Cost), which displays the difference between the revenue from one layer and the cost of consumed
food, was estimated. Results. Almost all studied indicators demonstrated the advantage of the hybrid over the
original forms. The phenomenon of heterosis was observed in most studied indices — 5.7 % by precocity, 3—
7 % by mass of eggs, 12—14 % by egg production. Early puberty (on 2—16 days), more intensive build-up of
egg production (by 3.3—4.2 %), improvement of its medium intensity by 4.6-9.8 % provided by hybrid laying
hens per year of life which were 9-20 eggs superior than the origin forms. Due to the high productivity and low
feed consumption per 10 eggs (2.1 kg versus 2.8 kg for the paternal form), the profit ratio IOFC was also 28.7—
29.1 % higher for a hybrid. This indicates the expediency of using layers of a new hybrid combination for the
production of food eggs in farming and household farms. Conclusions. The obtained zootechnical and eco-
nomic indicators demonstrate the expediency of using layers of a new hybrid combination for the production

of food eggs in farming and household farms.
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INTRODUCTION

Poultry breeding is a relevant component of ag-
riculture in almost the whole world. In recent years,
the global poultry breeding in general and a relevant
Ukrainian industry in particular have witnessed an in-
creasing share of consumable goods production (eggs
and meat of different breeds of poultry) due to the de-
velopment of small and medium-size farms and small
holdings of the population [1]. This is related to the fact
that poultry is a relevant source of animal protein and
can be bred in situations with limited feeds and other
resources. In addition, in rural areas, poultry ensures
food safety, family income and plays a relevant role in
socio-cultural life of peasants.

Broiler and layer strains are in the greatest demand
among the population, as they have the advantageous
combination of egg production and egg weight, suffi-
cient for the household, with the added value of fine
meat qualities. This poultry may be of special interest
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for organic farms with alternative methods of breeding.
In the global market, dual purpose chickens are pre-
sented by such selection companies as Lohmann Tier-
zucht, Gefliigelzucht Holzl, Hetzenecker Kiiken (Ger-
many) [2], Novogen Groupe Grimaud (France) [3, 4],
which mostly obtain hybrids after interbreeding boiler
and layer strains with a dwarfing gene [5].

At the same time, the optimal variant for the popula-
tion is breeding local breeds and populations, which,
though less productive than industrial crosses, bred
specifically for intensive poultry breeding (regulated
microclimate, balanced feeding and targeted veterinary
protection), are well-adapted to climatic conditions,
not demanding in terms of keeping and feeding, and
resistant to diseases [6]. However, genetic variety of
local poultry breeds may be used in the schemes of
crossing with the purpose of obtaining hybrids, which
would demonstrate high productivity of eggs and meat
in conditions of farms and household farms.
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Based on these prerequisites, the State Poultry Re-
search Station of NAAS used the national gene fund
of poultry (roosters of the industrial line G2, meat-egg
White Plymouth Rock breed and hens of line 14, egg-
meat Poltava Clay breed) to create a universal hybrid,
which allows obtaining meat and egg products of high
quality in conditions of poultry-run. Our previous pub-
lications demonstrated the universal nature of using the
hybrid and presented the economic efficiency of breed-
ing roosters for meat, their fine meat qualities and high
quality of eggs.

The aim of the current work is to study the indices
of egg productivity of this hybrid and the efficiency
of using it in production of food eggs compared to the
initial forms.

MATERIALS AND METHODS

The study was conducted at the experimental farm
“Preservation of State Gene Fund of Poultry” of the
State Poultry Research Station, NAAS of Ukraine. The
material of the study was purebred chickens of two ini-
tial forms (G2 and 14) and hybrid chickens, obtained
via inter-crossing (G2x14). Three groups were formed
at the age of 17 weeks to test the hens in terms of egg

production: one experimental group (hybrid combina-
tion) and two control groups (paternal and maternal
forms). The chickens were fed with full ratio combined
feeds. The parameters of microclimate, line of feeds
and water, light regime, density of sitting birds of all
the groups met the relevant requirements.

All the birds were individually weighed at the begin-
ning and at the end of the experiment (on weeks 17 and
49 of their life). The weight of eggs was estimated by
weighing the daily collection of eggs at the age of 30
and 49 weeks. During the whole test, the number of
laid eggs, the death of birds and feeding expenses were
estimated daily for each group, which allowed evaluat-
ing the egg production, its intensity and livability of
birds in periods (for 40 and 51 weeks of life) as well as
feeding expenses per one capita.

At the end of experiment, the economic efficiency
of using hybrid layers compared to the basic variants
(initial forms) [7] was determined along with the Euro-
pean profit ratio IOFC (Income Over Feed Cost) based
on the difference between the income from poultry and
expenses to feed it [8], with the indices of estimation
being the price of eggs — UAH 2 per one egg, feeds —

Table 1. Economic efficiency features of hybrid and line poultry

Poultry group
. Heterosis,
Productivity indices Paternal form Maternal Hybrid %*
(G2) form (14) (G2x14)

Stock, capita 133 144 85 -
Live weight (kg), aged:

17 weeks 2.29+0.028 | 1.70 £ 0.037 2.28 £0.029 +14.3

49 weeks 3.54+0.079 | 2.22+0.093 2.85+£0.077 -
Age of laying 1 egg, days 159.84+0.72 | 145.6+1.13 143.9+£1.59 -5.8(-1.2)
Age of 50 % egg production, days 173.7+1.14 | 163.4+£1.45 158.5£1.24 2.2 -5.9(-2.9)
Peak of egg production intensity, % 79.0 +2.44 79.2+2.15 86.9+1.74¢" 2 +9.9 (+9.7)
Tempo of egg production increase, % per week | 155+ 1.12 15.7+1.14 19.7£1.47¢ +23.5 (+20.1)
Egg weight (g), aged:

30 weeks 58.8+£0.42 54.2+0.47 58.3+0.48 © +3.0

49 weeks 66.8 £0.57 60.9 +£0.56 68.3+0.71 +7.0 (+2.3)
Egg production per an average layer, it.:

for 40 weeks of life 743 £2.44 85.2+2.27 91.1£2.77 ® +14.2 (+6.9)

for 51 weeks of life 116.3+3.98 | 127.5+3.68 136.7+4.38 ! +12.1 (+7.2)
Average egg production intensity, % 51.9+1.79 57.1+1.65 61.7£1.97 %! +13.2 (+8.1)
Poultry livability, % 92.5 94.4 92.9 -

Note. * The effect of zootechnical heterosis (the effect of true heterosis is in brackets). al, bl, c1 —reliable when a hybrid and
a paternal form are compared: al — P > 0.999, bl — P > 0.99, c1 — P > 0.95; a2, c2 — reliable when a hybrid and a maternal

form are compared: a2 — P > 0.999, c2 — P > 0.95.
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UAH 6.5 per one kg, live weight — UAH 35 per one kg.
It was deemed in calculations that the share of feeds in
total expenses was 70 %.

RESULTS AND DISCUSSION

The results of estimates of hybrid and purebred poul-
try for a number of economic efficiency features, in-
cluding the indices of egg and meat productivity in
different age periods (live weight, early maturity, egg
weight, egg production, livability), allowed establish-
ing genetic variety in terms of the abovementioned fea-
tures and calculating the effect of zootechnical (true, in
some cases) heterosis of hybrids (Table 1).

Our studies demonstrated that at the age of 17 weeks,
the live weight of hybrid chickens was almost at the
level of the paternal form, amounting to 2.28 kg, which
is 0.58 kg exceeding the maternal form, the effect of
zootechnical heterosis being +14.3 %. Here the hybrids
were found to be mature earlier, laid the first egg at
the age of 143.9 days — 1.7 days sooner than the ma-
ternal form chickens and 16 days earlier than the pa-
ternal form. The same tendency was noted for the age
of reaching 50 % egg production intensity. In terms of
these indices, the hybrids are noted for the effect of true
heterosis at the level of 1.2-2.9 %.

The tempo of increasing the intensity and the value
of egg production peak were studied among the egg
production components. The analysis of the data in
Table 1 demonstrates that the value of the peak of egg

production intensity for hybrids was 86.9 %, which
was 7.7-7.9 % higher than that for initial forms (P >
>(.95). Here the hybrid poultry demonstrated more in-
tensive increase in egg production from the beginning
of egg production to reaching its peak. The tempo of
egg production increase for a hybrid was 19.7 % per
week, whereas it was 4.2 % less for a paternal form
(P>0.95) and 4 % less — for a maternal form. These in-
dices ensured earlier age of reaching the peak, as stated
above, as well as the increase in average intensity of
egg production for 32 weeks of the productive period.
The average egg production intensity since the begin-
ning of laying eggs till the end of the experiment was
4.6-9.8 % higher for hybrid poultry compared to pa-
ternal forms, the manifestation of true heterosis at the
level of +8.1 % was also established for this feature.

In terms of egg weight, at the age of 30 weeks, hybrid
layers exceeded the corresponding index for maternal
form considerably (by 4.1 g) and were somewhat lower
than the paternal form — by 0.7 g. At this age, the effect
of zootechnical heterosis in terms of egg weight was
+3.0 %. At the age of 49 weeks, hybrids prevailed over
both initial forms in terms of this index — 1.5 g higher
than the paternal form, and 7.4 g — than the maternal
one, the effect of true heterosis being +2.3 %.

The egg production of hybrid poultry was 91 eggs
per average layer for 40 weeks of life and 137 eggs —
for 51 weeks, which is 6.5-6.7 % higher than the ma-
ternal form and 14.9-18.4 % higher than the paternal

Table 2. The indices of economic efficiency of using hybrid poultry for egg production

Poultry group
Indices Paternal form | Maternal form Hybrid
(G2) (14) (G2x14)
Initial stock, capita 1000 1000 1000
Livability, % 92.5 94.4 92.9
Egg production per an average layer, it.: 116.3 127.5 136.7
Average weight of eggs for the period, g 62.8 57.6 63.3
Body weight at the end of productive period, kg 3.54 2.22 2.85
Expenses for combined feed, kg:
per 1 capita 32.8 27.0 28.9
per 10 eggs 2.8 2.1 2.1
Cost price of 1 egg, UAH 2.62 1.97 1.96
Profitability, % 2.3 18.8 29.8
Income coefficient IOFC, UAH:
only for laid eggs 5.9 44.8 71.7
including sale of meat 112.1 111.4 157.2
Economic efficiency, UAH 86.5 0.4 -
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one. In terms of this index, the hybrids were noted for
the effect of true heterosis at the level of +6.9-7.2 %.
The livability of hybrid chickens per year of life was
at least 92.9 %.

The estimation of efficiency in using hybrid layers
compared to the initial forms as per 1,000 capita is pre-
sented in Table 2.

The estimation of economic parameters demonstrat-
ed lower cost price of 1 egg while using them from
production of hybrid poultry, especially compared to
the paternal form — UAH 1.96 against UAH 2.62. This
advantage in the cost price was obtained due to higher
egg production for a hybrid (by 14.9 %) and lower ex-
penses for feeds (by 13.5 %). When compared to the
maternal form, the difference by this index was insig-
nificant, as a higher number of eggs, obtained from hy-
brid poultry (by 6.7 %), was compensated with higher
expenses for feeds per one capita (by 6.6 %). This is
also confirmed by the fact that the expenses for feeds
per 10 eggs for the maternal form and the hybrid were
the same (2.1 kg) whereas this index was much higher
for the paternal form — 2.8 kg. Taking into consider-
ation such expenses for feeds, which constituted al-
most 70 % from the total expenses for poultry breed-
ing, as well as the income from the sale of obtained
products (eggs and meat), the profitability of keeping
adult hybrid chickens for egg and meat production is
10 % higher compared to maternal form chickens and
27.5 % higher — compared to the paternal line.

The European profit ratio IOFC (Income Over Feed
Cost), reflecting the difference between the income
from one layer and the cost of feeds, consumed by it,
was also estimated for comparative evaluation of the
efficiency of using the purebred and hybrid poultry. It
is possible that this index is quite acceptable for com-
parison of poultry groups, as other expenses for poultry
breeding were the same for all the groups. On the con-
trary, it demonstrates the ratio between the productivity
of poultry and feed consumption, i.e. the true power of
the genetic resource. Therefore, the use of poultry of
paternal form for the sole purpose of obtaining food
eggs was not really profitable (UAH 5.9/capita) which
is explained by low productivity and high feeding ex-
penses for this poultry and is in good agreement with
our previous conclusions. At the same, the highest egg
production of the hybrid and the average weight of
eggs during the experiment (63.3 g) from the hybrid
layer allowed obtaining the highest profit (UAH 71.7)
which is 1.6 times higher than the same index for the
maternal form and 12.1 times — that of the paternal one.
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The inclusion of the income for sale of live weight
poultry while estimating IOFC ratio allowed increasing
the income per one layer in all the group considerably,
and here it was the highest for the hybrid again — UAH
157.2 per capita, while almost the same for the initial
forms — UAH 111.4-112.1 per capita. Thus, the eco-
nomic efficiency of egg production of hybrid poultry,
the estimation of which includes the index of the cost
price, was insignificant compared to the maternal form,
amounting to UAH 0.4 per capita, and UAH 86.5 per
capita — compared to the paternal form.

CONCLUSIONS

1. The inter-breeding of roosters of meat-egg White
Plymouth Rock breed with hens of local egg-meat
Poltava Clay breed allowed obtaining a new hybrid
combination of chickens with attractive feather col-
or, expressed double productivity and high livability,
good adaptation to Ukrainian climatic conditions, and
keeping in farms and household farms. 2. The estima-
tion of efficiency of keeping adult birds of a new hybrid
combination demonstrated the phenomenon of heter-
osis in terms of most studied indices: early maturity —
at the level of 5.7 % (2-16 days), egg weight — 3—
7 % (4.1-7.4 g), egg production — 12-14 % (9.2—
20.4 eggs), average weekly intensity — 13 % (4.6—
9.8 %). 3. Due to higher egg production of hybrid
chicken (136.7 eggs peran average layeragainst 116.3—
127.5 eggs forinitial forms) and lower feeding expenses
per 10 eggs (2.1 kg against 2.8 kg for a paternal form)
aswell as live weight at the end of the period of 2.85 kg,
the profitability of their egg production was maximal —
29.8 %. 4. While using the hybrid, the European profit
ratio IOFC was the highest — UAH 157.2 per capita,
which is 28.7-29.1 % higher than the initial forms.
The economic efficiency of egg production of hybrid
poultry, compared to the maternal form, was UAH
0.4 per capita, compared to UAH 86.5 per capita for
the paternal form.

E¢dexTuBHiCTE BUKOPHCTAHHS HOBOIO BiTYHM3HSIHOTO
M’SICO-SIEYHOTO Tidpuaa isd BAUPOOHULTBA XapuyoBUX
si€lb B MPUCAIUOHUX TOCIOAPCTBAX

C.M. [TanbkoBa, O.0. Karepunnu
e-mail: svet my@ukr.net

JepxaBHa gociinHa craHiis ntaxiBauirea HAAH,
c. bipku, 3miiBcbkuit p-H, XapkiBcbka 001., Ykpaina, 63421

Merta. JleranpHu aHaNi3 S€YHOI MPOXYKTHBHOCTI Ta KO-
HOMIYHO1 e()eKTHBHOCTI BUKOPUCTAHHS HOBOTO TiOpHIa IMo-
JBIMHOTO TIPU3HAUCHHS B TOPIBHSUIBHOMY AacIieKTi 3 BH-
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ximaumu popmamu. Metoau. BukoprcToByBany 3araibHO-
TIPUHAHATI 300TEXHIUYHI METONW OIHKH JKHBOI MacH, He-
cydocTi 1 11 IHTEHCHBHOCTi, MacH S€Ib, BUTPAT KOpMY Ta
30epeKEeHOCTI AOPOCIUX TIOPUIHHUX 1 YHCTOMOPOAHUX Ky-
peii. PospaxoByBamm e(eKTH TeTepo3uCy 3a OCHOBHUMH
rOCIOIaPChKO-KOPUCHUMH O3HAKaMHU Ta €BPONEHCHKUIN KOe-
¢imieart npudyTtky IOFC (Income Over Feed Cost), sxuit
BiToOpaXkae Pi3HUIIO MiX BHPYUIKOIO Bifl ONHIE] HECYUKH 1
BapTICTIO CIIOKUTOTO Heto kopMmy. Pesyabratu. [IpakTraHo
3a BCiMa BUBUCHHUMH ITOKAa3HHUKAMH BCTAHOBIICHO TIEpEBary
ribpuna Hax BuXimHIMH (popMamu. 3a OUIBITICTIO TOKA3HH-
KiB CITOCTEpirany sBUIIE TETEPO3UCY: 3a CKOPOCTHUTITICTIO Ha
piBHi 5,7 %, 3a Macoro senpb 3—7 %, 3a HecydicTio 12—14 %.
Binbim panHe MOCATHEHHS CTAaTeBOi 3pisocTi (Ha 2—16 mHIB),
0171 iHTEHCHBHE HapOLTyBaHHS HecydocTi (Ha 3,3-4,2%),
MiIBUINEHHS ii cepenHboi iHTeHcHBHOCTI Ha 4,6-9.8 %
JIO3BOJIMIJTA OTPUMATH BiJl TIOPUIHUX HECYUOK 3a PiK KUTTS
Ha 9-20 semp Oimpmie, HOK y BHXITHUX (opMm. 3aBOsku
BHCOKIH MPOJYKTHBHOCTI Ta HIDKYUM BHTpAaTaM KOPMY Ha
10 sems (2,1 xr mporm 2,8 Kr y OaTbKiBCbKOi (opmm)
rxoedimient mpudyTky IOFC y ribpuna takox Oys Ha 28,7—
29,1 % Bumunm 3a BuxigHi Gopmu. BucHoBku. OTpumani
300TEXHIYHI Ta €KOHOMIYHI TOKa3HHUKH CBiqUaTh TPO [0-
LITBHICTF BUKOPHCTAHHS HECYYOK HOBOTO TiOPHIHOTO ITO-
€THaHHS JJIs1 BAPOOHMIITBA XapUOBUX S€Nb Y (hEPMEPCHKUX
Ta MPHUCAANOHNX TOCHONAPCTBAX.

KurouoBi ciioBa: nTuils moABiiHOTO NpHU3HAYSHHS, T10pH I,
sl€YHA MTPONYKTUBHICTh, CKOHOMIYHA €(DEKTUBHICTh, BUXI1IHI

¢dopmu.

¢ ¢eKTUBHOCTH UCIOJIH30BAHUS HOBOTO
0Te4eCTBEHHOT0 MSICOSIMYHOIO rudpnaa
JJISl IPOM3BO/ICTBA MUIEBbIX STHIT
B IpUycaJeOHbIX X039cTBAX

C.H. [TanpkoBa, O.A. Katepuanu
e-mail: svet my@ukr.net

TocynapctBenHas onbiTHas cranuus ntuueBojactsa HAAH,
c. bopkwu, 3muesckoit p-u, XappkoBcKas 0011.,
VYkpanna, 63421

Meab. JleTanbHbIM aHAIN3 IMYHON IPOAYKTUBHOCTHU U KO-
HOMHYECKOH d(PPEKTUBHOCTU HCIIOIb30BaHUSI HOBOTO THO-
pHuIa ABOMHOTO Ha3HAYEHHS B CPABHUTEIBHOM acIeKTe C
ucxoaHbiMHA GopMamu. Metoabl. Vcmons30Banu o0menpu-
HATBIC 300TEXHUYECKHE METONBI OLIEHKH >KHBOW MAacChl,
AWIEHOCKOCTH M €€ WHTEHCHBHOCTH, MAacChl SIHII, 3aTpar
KOpMa M COXPAHHOCTH B3POCIBIX THOPHIHBIX U YHCTOIO-
ponHbIX Kyp. PaccuutbiBaim 3¢dexThl rereposuca mo oc-
HOBHBIM XO3SHCTBEHHO-TIOJIE3HBIM MPHU3HAKAM M €BPOMEH-
ckuit koadpunment npubsum IOFC (Income Over Feed

AGRICULTURAL SCIENCE AND PRACTICE Vol. 4 No.2 2017

Cost), KOTOpPBIIT 0TOOpakaeT pasHUILY MEKIY BBIPYYKOU OT
OIHOW HECYIIKH M CTOMMOCTBIO TOTPEOJICHHOTO €f0 KOp-
Ma. Pe3yabrarbl. [IpakTudecku 1mo BCEM M3YYEHHBIM MO-
KazaTelIsiM YCTAHOBJICHO NPEUMYIIECTBO I'MOpHAa HAI HC-
XomHBIMH (opMaMu. 1o GONBIIMHCTBY IMOKa3areneld Hab-
JIIOJIAJIH SIBJICHHE TETEPO3HCa: TT0 CKOPOCIIEIOCTH Ha YPOBHE
5,7 %, mo macce siuir 3—7 %, 1o sitneHockocTy 12—14 %.
Bomee pamnee mocTmkeHHe MONOBOH 3permoctd (Ha 2—-16
THel), Oolee WHTCHCHBHOE HapallWBaHUE SHUIIEHOCKOCTH
(ma 3,34,2 %), MOBBITIIEHHE €€ CpeaHEeH WHTCHCHBHOCTH
Ha 4,6—9,8 % T03BOINIIN MOIYINTH OT THOPUIHBIX HECYIIIEK
3a Toq )Km3HU Ha 9-20 U1 GobIe, YeM y HCXOTHBIX (OPM.
braromapst BHICOKOHM NMPOAYKTHBHOCTH M MEHBIINM 3aTpa-
Tam kopma Ha 10 sur (2,1 kr mpoTtuB 2,8 KT' Y OTIIOBCKOM
¢dopmel) koddpdumment npudbsum [OFC y rubpuma Taroke
obu1 Ha 28,7-29,1 % BEIIIE OT UCXOAHBIX QOpM. BHIBOABI.
[TomydeHHbIE 300TEXHNYECKHE M 3KOHOMHUYECKHE ITOKa3a-
TEJIN CBUJIETEIBCTBYIOT O LENECOOOPA3HOCTH HCHONB30Ba-
HUSI HECYIIEK HOBOTO THOPHIHOTO COYETAHMS ISl TIPOU3-
BOJICTBA MMUIIEBBIX SIUI[ B (PEPMEPCKUX U TMPHYyCaaeOHBIX
X03sHCTBaXx.

KuroueBble ¢j10Ba: NTHIA ABOHHOIO Ha3HAUCHWUSI, THOPUI,
SIMYHasi IPOJAYKTHBHOCTB, IKOHOMUYECKast 3P PEeKTHBHOCTS,
UCXOJIHBIE ()OPMBI.
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