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PRODUCTIVITY AND BIOLOGICAL FEATURES OF PIGS
OF DOMESTIC AND CANADIAN BREEDING

Abstract. In the conditions of large pig breeding complexes in the raw material base of Smolmyaso OJSC and
Pavlovskaya Sloboda Meat Processing Plant OJSC, in the period of 2010-2015, research and production experience
was conducted to study the productivity and biological features of domestic and western breeding pigs. Experimental
young stock from 2 months age till reaching the live weight of 100 kg was kept in the control growing. The
conditions of keeping, feeding and slaughter of young pigs were identical. When young pigs reached 95-105 kg in
live weight, they were evaluated by their own productivity and slaughter indices.

In the process of research, it was found that among the domestic and Canadian young stock, the highest
precocity and growth rate was characterized by three-breed hybrid young stock, obtained by crossing hybrid sows
with Duroc boars. The results of the control slaughter showed that among the domestic and Canadian young stock,
the best slaughter indices were characterized by the three-breed hybrid young.

It was established that the three-breed cross young pigs of the Canadian breeding reached the pre-slaughter live
weight 22 days earlier compared to the domestic one, the average daily weight gain was 134.1 g higher, the slaughter
yield was 2.3% higher. Thus, the three-breed commercial young stock of Canadian breeding reliably surpasses the
pigs of domestic breeding.

The calculation of the economic efficiency of growing young pigs shows that the additional income from the
sale of 1 head of Canadian breeding is 1.5 thousand rubles (23 US dollars) compared with the domestic breeding.

Based on the research results, it was recommended that pig farms engaged in breeding and growing domestic
pigs, should strengthen breeding to improve the fattening and meat qualities of pigs. To obtain commercial young
pigs with high fattening and meat qualities, it is recommended to use Canadian pigs more extensively.

Keywords: young pigs, domestic breeding, Canadian breeding, growth rate, average daily gains, slaughter
weight, slaughter yield.

Introduction. Currently, animal husbandry is one of the most important sectors of the agro-industrial
complex of the Russian Federation and plays a significant role in the country's food supply. Pig breeding,
as the most intensive and efficient livestock industry, makes a substantial contribution to providing the
population of the country with meat and meat products. At the moment, the pig breeding is developing
dynamically, which means that the production of pork sustainably develops.As before, the growth rate of
pork production goes ahead of the increase in livestock population, which indicates the intensification of
the industry due to the implementation of progressive methods of pig breeding, the involvement of highly
productive breeds in the production and widespread use of hybridization and crossing, and the impro-
vement of fattening technology and pig breeding [1-3].
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According to the National Union of pig breeders, for the last 5 years from 2014 to 2018, pork
production increased from 2816 thous. t to 3733 thous. t. or by 24.6%. The main growth in pork produc-
tion was received due to the increase in the production of agricultural enterprises. During this period, the
import of pork dropped from 427 thous. t to 80 thous. t or 5.3 times [4]. The pork production figures show
that the pig breeding successfully executes the program of import substitution.

A significant portion of pork is produced in the large industrial complexes with the use of intensive
technologies of growing and fattening animals. However, as indicated by Yu.V. Tatulov and co-authors
[5, 6], instability of dimensional and weight standards of pigs, no stress resistance lead to a decrease in
quality and appearance of meat defects, complicating its industrial processing. In this regard, there is an
ongoing search for breeds, lines and types of pigs that are able to show high productive quality in large
pig-breeding complexes [7-10].

Currently, the domestic pig farms to form tribal flocks often use imported pigs from abroad and, in
particular, from Canada. These pigs are characterized by high productive qualities [12-17].

But so far the lifetime productivity and biological features of Canadian breeding pigs in large farms
are poorly studied.

Therefore, the conduct of a comparative assessment of productivity and biological features of
domestic and Canadian pigs in the conditions of large pig farms is very urgent.

Theaimoftheresearch is a determination of biological and productive features in pigs of domestic
and the Canadian breeding grown in the conditions of the pig farms.

To achieve this aim, the following objectives were traced:

- to assess the own productivity of young pigs of domestic breeding;

- to assess the own productivity of young pigs of the Canadian breeding;

- to determine the slaughter parameters of the tested young stock;

- to calculate the economic efficiency of pork production when using domestic and Canadian pigs.

Arrangement and methods of the research. The control growing of experimental young pigs and
slaughterwere carried out in the raw material zone of Smolmya so OJSC and Pavlovskaya Sloboda Meat
Processing Plant OJSC of the Moscow Region during 2010-2015.

To conduct a research and production experiment, two experimental groups were formed with
3 subgroups of the most common pig breeds and breedcombinations. The first group consists of yelts from
parents of domestic breeding, in the second - from Canada breeding. The sequence of the experiment is
shown in scheme.

In all experiments, identical methods of housing and feeding, as well as transportation and pre-
slaughter preparation and slaughter of animals were applied. Pigs were fed according to the norms and
diets of feeding at the animal farms [18].

Formation of the experimental groups

Domestic breeding: Canadian breeding:

1.1. Large whitexLarge white 2.1. Yorkshire

1.2. Large whitex Landrace 2.2. Yorkshire xLandrace

1.3. (Large whitexLandrace) xDuroc 2.3. (Yorkshire xLandrace) xDuroc

Test indicators

Atcontrolgrowing At slaughter
Pre-slaughter live weight, kg Carcass weight, kg
Age of reaching 100 kg mass, days Mass of internal fat, kg
Average daily weight gain, g Deadweight, kg

Slaughter yield, %

Calculation of economic efficiency.

Scheme of the experiment performance
— 3) ——
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Lifetime productivity of experimental young stock was assessed according to standard methods for
control growing according to indicators covering the animals' productivity - age of attaining live weight in
days and average daily gain in grams [19].

Slaughter indicators were determined in accordance with the "Methodological 1 recommendations by
the V.I. Lenin Academy of Agricultural Sciences on the assessment of meat productivity, meat quality and
subcutaneous fat of pigs" [19].

Evaluation of the economic efficiency of growing experimental young pigs was determined by
mapping live weight during realization and the costs of growing young pigs in monetary terms. The level
of profitability was calculated as the ratio of profit to prime cost,%.

Biometric processing of the obtained data was performed according to A.M. Gataulin's metho-
dological guidelines on the design of measurement results using the Microsoft Excel, the accuracy of the
difference was taken at the reliability threshold of B1 = 0.95 (significance level P < 0.05). At the level of
difference P > 0.05, the difference is not statistically significant [20]. As a control group, young pigs of
1.1 and 2.1 subgroups were used.

Research results and discussion. Lifetime assessment of young pigs in their own productivity
allows to evaluate animals according to phenotype. The results of table 1 show that among domestic
breeding pigs, pre-slaughter mass ranged from 99.3 kg (subgroup 1.1) to 102.3 kg (subgroup 1.3), which
indicates slight deflections in this indicator.

In the three-breed cross young stock of domestic breeding from 1.3 subgroup, the age of reaching 100
kg of live weight was 178 days, which is less compared to gilts from 1.1 and 1.2 subgroups by 8 (P<0.05)
and 4 days respectively. The highest gains in live weight were obtained from gilts of 1.3 subgroup -
694.0 g, which is higher than in 1.1 and 1.2 subgroups by 52.0 g or 7.5% (P< 0.01) and 21.9 g - 3.2%,
respectively.

Consequently, among young stock of domestic breeding, the highest early ripeness and growth rate
were for the three-crossbred stock, received by crossing crossbred sows with duroc boars.

Analysis of the data in Table 1 demonstrates that among young Canadian breeding pigs, the smallest
age to reach 100 kg of weight was obtained from gilts of 2.3 group — 156 days, which is less compared to
the young pigs from 2.1 and 2.2 subgroups by 6 (P< 0.05) and 2 days respectively. The highest average
daily gains of live weight among young Canadian breeding were obtained from gilts of 2.3 subgroup -
828.1 g, which is higher than in yelts from 2.1 and 2.2 subgroups by 54.1 g or 6.5% (P< 0.001) and by
43.6 g - 5.3% (P<0.01) respectively.

On the basis of the research results, it can be concluded that of young pigs of Canadian breeding, the
highest early ripeness and growth rate were for three-crossbreed young pigs from 2.3 subgroup.

Comparing with young domestic breeding pigs from 1.1, 1.2 and 1.3 subgroups, pigs of Canadian
breeding from 2.1,2.2 and 2.3 subgroups reached live weight24 and 22 days earlier at (P <0.001)

Table 1 — Lifetime productivity of experimental young pigs (X+m,; n=20)

1. Domesticbreeding

1.1 Largewhite 99.3+1.1 18643 642.0+12.0

1.2 Largewhitex Landrace 101.2+0.9 182+2 672.1+13.4

1.3 Large whitex Landracex Duroc 102.3+1.0 178+2%* 694.0+14.2%*

2. Canadian breeding

2.1 Yorkshirex Yorkshire 99.0+1.0 162+2.0 774.0+5.9

22 Yorkshirex Landrace 99.5£1.0 158+2.0 784.6+£10.6%*

23 Yorkshirex Landracex Duroc 102.0+1.1 156+2.0* 828.1+£13.9%**
Note. *P < 0.05; **P < 0.01; ***P < 0.001. Hereinafter, a dominance of young experimental subgroups over the control

groups (1.1 and 2.1 subgroups) is indicated.




Bulletin the National academy of sciences of the Republic of Kazakhstan

respectively. In young stock of Canadian breeding from subgroups 2.1, 2.2 and 2.3 compared to subgroups
1.1, 1.2 and 1.3 of domestic breeding, the average daily weight gain was higher by 132.0 g or 15.9%,
112.5 g - 14.3% and 134.1 g - 16.2% respectively with (P<0.001).

Therefore, young Canadian breeding pigs significantly exceeded young stock of domestic breeding in
average daily live weight gain.

The main indicator characterizing the meat productivity of pigs is the slaughter yield. The results of
table 2 show that among young pigs of domestic breeding, the highest carcass mass was obtained from gilt
of 1.3 subgroup - 69.6 kg, which is higher than in animals from 1.1 and 1.2 subgroups by 5.5 kg or 7.9%
(P<0.01) and by 2.5 kg - 3.6%. The biggest mass of internal fat was obtained from young pigs of
1.1 subgroup - 3.2 kg, and the smallest - from gilt of 1.3 subgroup - 3.0 kg.

A higher slaughter yield was received from young pigs of 1.3 subgroup - 71.0%, which is higher
compared to 1.1 and 1.2 subgroups by 3.2% (P<0.05) and 1.6%, respectively.

The slaughter results show that among the young domestic breeding pigs, the best slaughter
indicators were shown by three-crossbred young stock.

Among young pigs of Canadian breeding, the highest carcass weight was obtained from 2.3 subgroup
- 73.2 kg, which is higher compared to 2.1 and 2.2 subgroups by 4.6% (P<0.05) and 2.9% respectively.
The highest mass of internal fat was obtained from pigs of 2.1 subgroup - 1.8 kg, and the lowest - from
young stock of 2.1 subgroup - 1.6 kg.The highest results in slaughter yield were obtained from young pigs
of 2.3 subgroup - 73.3%, which is higher compared to 2.1 and 2.2 subgroups of animals by 2.3% (P<0.05)
and 1.2% respectively. So, the best slaughter rates among young pigs of Canadian breeding were obtained
from three-breed crossbred young pigs of 2.3 subgroup.

Slaughter yield of young stock of Canadian breeding from 2.1, 2.2 and 2.3 subgroups compared to the
young Canadian breeding of 1.1, 1.2 and 1.3 subgroups was higher by 3.2% (P<0.05), 2.7% and 2.3%
respectively.

Table 2 — Slaughter indicators of young pigs(X+m,; n=10)

Group Pre-slaught(le(r live weight, Carcass weight, Mass of internal fat, Deadweight, Slaughter yield,
g kg kg kg %

1. Domestic breeding
1.1 99.3+1.1 64.1£1.3 3.240.1 67.3t£1.4 67.8+1.2
1.2 101.2+0.9 67.1£1.0 3.1£0.1 70.2£1.5 69.4+0.9
1.3 102.3£1.0 69.6+1.1%* 3.0+0.1 72.6£1.2%%* 71.0+0.7%*

2. Canadian breeding
2.1 99.0£1.0 68.6+1.8 1.8+0.1 70.4+1.9 71.0+1.0
2.2 99.5£1.0 70.3£1.6 1.7£0.1 72.0+1.7 72.1£0.9
2.3 102.0+1.1 73.2+1.1* 1.6+0.1 74.8+1.1* 73.3+0.6*

Research results demonstrate that Canadian breeding is characterized by higher slaughter indicators.
This certifies deeper and more effective breeding by fattening and meat qualities in pigs of Canadian
breeding.

Conclusion. As a result of the research and production experiment, the biological features and
productivity of domestic and Canadian breeding pigs were studied and it was established that:

- among domestic breeding young stock, the highest early ripeness and growth rate were for three-
breed crossbred young pigs, obtained by crossing crossbred sows with Duroc boars;

- among Canadian breeding pigs, the highest precocity and growth rates were shown by three-breed
crossbred stock obtained by mating of crossbred sows with Duroc boars;

- among the domestic breeding young pigs, the best slaughter indicators were shown by three-breed
crossbred young stock;

— 3 ——
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- the best slaughter indicators among young pigs of Canadian breeding were for three-crossbred
young stock;

- it was found that in comparison with the domestic breeding pigs, the three-breed crossbred young
pigs reached the pre-slaughter live weight 22 days earlier; their average daily weight gains were higher by
134.1 g, and the slaughter yield was 2.3% higher. Thus, the three-breed commercial young stock of the
Canadian breeding reliably surpasses the crossbred domestic breeding pigs.;

- a calculation of the economic efficiency of growing young pigs shows that the additional income
from a realization of 1 pig of Canadian breeding, compared to domestic breeding, is 1.5 thousand rubles
($ 23).

Source of financing: extrabudgetary funds of the Russian State Agrarian University - Moscow
Agricultural Academy named after K.A. Timiryazev.

C. A. I‘pmcmac', B. B. Kanamnukos?, I'. K. xxanaGexona’,
I. A (I)yﬂmconl, A. B. OB‘-II/IHHPIKOBI, H. K. Kynbmalcosal, B.T. Ermq)aﬂonl,
B. B. Xpamuos', C. H. Capuméekosa’, M. I1I. Epe:xenona’

"YKoraps! Ginim Gepy canaceiHarsl (enepaIbik MeMIEKETTIK OFOKETTiK sKoFaphl Oi1iM Gepy Mekemeci
«Peceii MememiiekeTTiK arpapiblk yHuBepcureTi — K. A. TuMupsizeB aTbIHIAFbI
Maockey aybln mapyambUIbIK akaaeMusicsl, Mockey, Pecel,
2d>enepanm,n< MeMIIeKeTTiK OrokeTTik Mekeme «bykin Pecefimix XKeuker [lapyarrsuisiesn
FBUTBIMI-3€PTTEy WHCTUTYTHL, Psi3aH 06mbIckl PrIOMHCK aynansl JJuBoBO aysuisl, Peceid,
Kazak yITTIK arpapiibIK yHHBepcHTeT, AnMaThl, Kazakcran

KAHAJIA )KOHE OTAHJBIK CEJEKIIASIIAH IIBIKKAH
IIOIIKAJIAPJBIH BHOJIOT USLIBIK "KOHE
OHIM/ILTIK EPEKIIEJIKTEPI

Annoranus. 2010-2015 >xpurmap apaibIFbIHIA IIONIKA OCIPY/IIH ipi KeIIeHAepl jKaFIaiiblHaa, IUKi3aT aiMarbl
AAK «Cmommsico» xoHe AAK «IlaBmoBckas Cnoboma» eT KOMOHWHATBIHAA 3EPTTEYMEH OHMIPICTIK ToXiprOe
OTaHJIBIK 9HE 0aThIC CEJIEKIMSCHI APKBUIBI ©CIPIINeH NIOIIKAIAP/IbIH OHIMAIIIr MEH OHMOJIOTHSUIBIK epeKIIeTIKTepiH
3epTTey YuIiH Xypri3inmi. Toxipubenik 2 aitmsik sxac 100 xr Tipi canMak >XKHHAY VIIiH OakpUIay >KarmailblHma eci-
pinai. XKac momkanapasiH ecipy JKarJaibl Yi, a3bIKTaHIBIPY KOHE COO ImapTTapsl Oipreit 6omael. XKac momrkansig
95-105 xr Tipi canMak >KHHaFaHHAH KeHiH oJapIblH OHIMIIIITI MEH Ta3a eT CalIMaFbIHBIH OaFranayblH OTKi3IiK.

3epTTey YpIiCiHIe jKac OTaHIBIK YKOHE KaHAJAJBIK IIOMIKAJIAPABIH apachlHIa €H KOFaphl OHIMIIUTIK MeH oCiM
KapKbIHBI J{fOpOK TYKBIMBIHBIH IIOIITKACH MEH OyIaH IIOMIKAIapMeH OyAaHIACTHIPBUIFAH YII TYKBIMABIK KacTapMeH
CHUTIATTAJI L.

bakpuiay COWMBICHIHBIH HOTIDKENIEP] JKACOTAHIBIK JKOHE KaHAJAJbIK IIOINKA apachlHIAa €H JKaKChl COOBIC
KOPCETKIIII KOPCETKEH YINTYKBIMIBIK Oy1aH jKacTaphl IIONMIKATaAPHI.

YmTyKeIMABIK OyaaH jKacTapbl KaHAABUIBIK CEJICKIMSIHBIH OTaHJBIK IIOIIKAIaH SPEKIICIiri CoWranra NeiiH
Tipi canMarblH 22 KYHT€ epTe >KMHaWJpl, oprama Tipi caiaMak kuHay 134,1 T, coiibic mbIFbIcH 2,3% Fa KOFapsbl.
COHJBIKTaH, YII TYKBIMJIBIK KaHAIANBIK CEICKIHMAJAH IIBIKKAH TayapiblK JKac IIONIKAIAP OTAHIBIK MIONIKAIAPIaH
JKOFapbl OOJIBIT €CenTeIIi.

Kac ecipinren momkagapAblH KOHOMHKAIBIK THIMAUITIH ecentey KamamawerH | 6acklH caTynmaH TYCKeH
KOCBIMIIIa TaOBIC OTAaHABIK ipiKTEyYMeH canbICThIpranaa 1,5 MerH pyoumbai (23 AKII mommapsr) Kypaias!.

3epTTey HoTIKeNepi OOMBIHINA MmIOMTKa (epMaaphl MIOMIKa Ocipy JKOHE IIOMIKA eTiH ecCipyMeH aiHalbICaIbl,
HIOIMIKaJap sl OOpAAKBLIAY JKOHE €T calachlH apTThIPy YIIIH ecipyaAi KymenTeni. BypsiHFbI Gopaakpuiay KoHE €T
camachl YKOFaphl CaTBUIATHIH JKac HIOMIKAJApbl ally YIIiH KaHaJaJblK IIOMIKA MIOMIKAJApbIH KEeHIHeH maiinamany
YCBIHBIIAIBL.

Tyiiin ce3mep: »xac IIOIIKA, OTAHMABIK IPIKTEY, KaHAMAIBIK 1PIKTEY, 6CYy KapKbIHBI, KYHICIIKTI OpTaiia ecy,
COWBIC CAJIMaFbl, COUBICIIBIFBICHI.
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INPOAYKTHBHOCTD U BUOJJOTUYECKHE OCOBEHHOCTH CBUHEM
OTEYECTBEHHOU U KAHAJICKOU CEJIEKIIUN

AnHoTanus. B ycrmoBHAX KpyHmHBIX CBHHOBOIYECKHX KOMIUIEKCOB B ChIpheBOM 30He OAO «Cmonmsco» u
OAO «Mscoxombunat «IlaBmoBckas Cmoboma» B TeweHme 2010-2015 rr. OBLT TpOBeneH HAYYHO-TPOHU3BOICT-
BEHHBIH OIIBIT 110 U3YyYCHHIO MPOIYKTUBHOCTH U OHOJIOTHYECKUX OCOOCHHOCTEH CBMHEH OTCUECTBEHHOW U 3aIagHOM
cenekunu. [1oIOTBITHBI MOJIOMHSK C 2-MeC. BO3pacTa A0 JOCTIXEeHHsS XuBoi maccel 100 Kr comepikancsa B ycio-
BHSAX KOHTPOJIFHOTO BEIPAIIMBAHUS. YCIOBHUS COAEP)KaHUs, KOPMIICHHS W yOOs MOJIONHSKA CBHHEHW OBUIM WACH-
TUYHBL. [IpU MOCTHXKEHUHM MOJIOIHSIKOM CBHHEH XKHBOW Macchl B 95-105 kr mpoBenu OLEHKY MO COOCTBEHHOM
MPOJYKTUBHOCTH U YOOIHBIM ITOKa3aTesiM.

B mporecce ucciieoBanuii ObLIO YCTaHOBIIEHO, YTO CPEIH MOJIOJHSIKA OTEYECTBEHHOMH M KaHaJICKOW CeJIeKINH
HanOoJiee BEICOKOH CKOPOCIIENOCTHIO U CKOPOCTBIO POCTa XapaKTepU30BAIICS TPEXIIOPOAHBINA MOMECHBIH MOJIOAHSK,
MOJYYEHHBIH TPH CKPEIIMBAaHUU ITOMECHBIX CBUHOMATOK C XPSKaMH MOPOJbI AIOPOK. Pe3ynbTaThl KOHTPOIBEHOTO
y0o0s1 TToKa3ali, 9TO CPeAN MOJIOIHSIKA OTEUECTBEHHON W KaHAACKON CENEKINH JIyqIINMA YOOIHHBIMI TOKa3aTeIsIMU
XapaKTePHU30BAJICS TPEXITOPOTHBIN ITOMECHBIH MOJIOTHSIK.

YCTaHOBIIEHO, YTO TPEXIOPOAHBIA TOMECHBIA MOJIOAHSIK KAHAJICKON CEJIEKLMH 110 CPaBHEHHUIO C OTEYECTBEH-
HBIM JIOCTHTAJ MpeayOOHHON KUBOW Macchl Ha 22 CYyTOK paHbIIE, CPEIHECYTOYHBIE MTPUPOCTHI JKUBOW MACCHI OBLTH
Boime Ha 134,1 r, yOoitHbli Beixox Obul Beime Ha 2,3%. Takum 00pa3oM, TPEeXMOPOIHBIN TOBApHBIA MOJOIHSAK
KaHAJCKOH CEJIEKIINU TI0 MPOILyKTHBHOCTH JOCTOBEPHO MIPEBOCXOIUT CBUHEH OTEUECTBEHHOH CETIECKITHH.

Pacuetr sxoHOMMYECKON 3(1)(1)CKTI/IBHOCTI/I BbIpalllUBaHUA MOJIOJHSKA CBUHEN IIOKa3bIBACT, YTO JOIIOJIHHUTCIIb-
HBII JI0X0J] OT peayu3anny | roJoBbl KaHAJCKOM CENEeKLUH 110 CPABHEHHIO C OTEUYECTBEHHOM CeNEKIel COCTaBIIsIeT
1,5 ThIC. py6 (23 momnapa CIIA).

Ha ocHOBe moiy4eHHBIX pe3yJIbTaTOB HMCCIEAOBaHMI ObUIO PEKOMEHIIOBAaHO CBHHOKOMILUIEKCAM, 3aHMMAro-
IIMXCSl Pa3BEICHUEM M BBIPALIMBAHHEM CBUHEW OTEUECTBEHHOW CENIEKIHMH, YCWIINTH CEJICKIMIO Ha IOBBIIICHUE OT-
KOPMOYHBIX M MSCHBIX KauecTB CBHHEW. J[JIsl MOJydeHHs] TOBApPHOTO MOJIOAHSKA CBUHEH C BBICOKMMH OTKOPMOY-
HBIMH ¥ MSICHBIMH Ka49eCTBAMU PEKOMEHyETCs IINpE MCIIOB30BaTh CBUHEH KaHA/ICKOM CeleKInu.

KiroueBble c10Ba: MOJIOTHIK CBUHEH, OTEYECTBECHHAS CENCKINs, KaHAICKas CENIEKINs, CKOPOCTh pOCTa, CPE-
HECYTOYHBIE TIPHPOCTHI, YOOIHast Macca, yOOWHBINA BBIXOJ.
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