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ADAPTABILITY AND REPRODUCTIVE QUALITIES OF SOWS
AND INDICATORS OF THEIR BLOOD
BY KEEPING IN MACHINES WITH ADVANCED ELEMENTS

The period of pregnancy and farrowing of sows and their maintenance
with suckling piglets is one of the key stages of industrial pig breeding, as it is
proved that productive and reproductive qualities of pigs are largely determined by
the intensity of growth and development in the early stages of their lives. To solve
these problems, it is extremely important both in theoretical and practical terms to
study the adaptive and reproductive ability of sows and the safety of piglets by their
keeping in machines with advanced elements and machines of mass production.

It is known that a pregnant sow stays in the machine for 3-5 days before
farrowing, and after 21-35 days and more, which necessitates the improvement of
conditions for their keeping. After monitoring the existing equipment for farrowing
and keeping suckling sows, it was found that the improvement of individual
elements of the machines can significantly optimize the physiological and hygienic
conditions of their maintenance and increase the comfort for newborn piglets.
Therefore, we have proposed a device for the removable side wall of the machine to
increase the space for the sow's exercise, as well as to activate her game behavior
with the offspring. The device consists of the following main parts: the upper and
lower fastenings of the side wall to the base of the machine, as well as two S-shaped
structures made of stainless steel with a diameter of 6 mm. Using the device is
possible in two ways.

For optimal access of piglets to the sow’s nipples, it is proposed to
increase the floor at the place where the sow is by 1-3 cm. Raising the space under
the sow provides piglets with better access to the lower row of nipples, so that they
are freely located around the sow. And since the place is raised directly only under
the sow, piglets can freely move around the "mother's" front and back. The lifting
structure is made from hard-alloy plastic or hard rubber 2 cm thick, 60 cm wide and
80-120 cm long. It is fastened to the machine base using self-tapping screws if the
base is plastic or expansion bolts, if the base is made from grating concrete.

Based on the selected individual structural elements of the machines for
lactating sows, the improvement of which optimally ensures their biological
characteristics of keeping, an experimental model of the machine for keeping
lactating sows and piglets was made.
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Assessment of the adaptive and reproductive ability of sows and the study
of the cellular component of natural immunity was carried out based on the results
of farrowing in the spring and summer. It was found that keeping sows with
offspring in machines with advanced elements increases their adaptability by the
index of breeding value (CPI) by 39.0 points (8.1 %), the index of adaptation (1A) -
by 1.2 points (4.7 %). In sows kept in machines with advanced elements compared
to animals in series-produced machines, milk yield was higher by 4.9 kg (7.3 %),
live weight of the nest at weaning — by 7.9 kg (9.8 %, P <0.05), and the safety of
piglets by 1.0 %. At the same time, the number of leukocytes, phagocytic activity of
neutrophils, phagocytic index and phagocytic number in these sows increased by
1.9,1.4,2.9 and 4.8% respectively.
Key words: pigs, technology of keeping, machine equipment, adaptation,
reproductive ability, cellular component of natural immunity.

Tecax I'. B, Ilynnauk B. I1.

IacTuTyT cinmbepkoro rocnonapersa Kaprnarcekoro periony HAAH

Ananrtauiiina 3AaTHiCTH i penmpoayKTHBHI SIKOCTI CBHHOMATOK Ta
MOKA3HUKH IX KPOBi 32 yTPUMaHHSl Y CTAHKAX 3 YI0CKOHAJeHHMH eJleMeHTaMHu

Ilepiox BariTHOCTI Ta OMOPOCIB CBUHOMATOK Ta iX YTPHUMaHHS 3 MiACHCHIMHU
MOPOCATAMH € OJHUM i3 KJIIOYOBHX €TalliB BEJCHHS NPOMHUCIOBOTO CBHHAPCTBA,
OCKUTBKH JTOBEJICHO, IO MPOAYKTHBHI Ta BIATBOPIOBAIBHI SIKOCTI CBUHEH 3HAYHOIO
MIpOIO BH3HAYAIOTHCS IHTEHCHUBHICTIO POCTY Ta PO3BUTKY Ha PaHHIX eTamax {XHbOIo
KUTTA. [l BUpiNIeHHS [MX 3aBAaHb HAJI3BUYallHO AaKTyalbHHM SK Y
TEOPETHYHOMY, TaK 1 B IPAaKTHYHOMY IUIaHI € BHBYEHHs ajanTalidHol Ta
PenpOIyKTHBHOI 3/JaTHOCTI CBUHOMATOK 1 30€pe)KEHOCTI OPOCAT 3a TX yTPUMaHHS y
CTaHKAaX 3 YAOCKOHAJICHUMH €JIEMEHTaMH Ta CTAaHKaX CepifHOTO BUPOOHHIITBA.

Bimomo, mo mopocHa CBHHOMaTKa IepedyBae y CTaHKY 0 omopocy 3—5
ni6, a micnst — 21-35 gi6 Ta Oinplie, Mo 00YMOBIIIOE TOTPeOy B MOJMIMIIEHHI YMOB
st 1i yrpuManss. [TpoBiBIIM MOHITOPHHT HAassBHOTO CTaHKOBOTO OOJAIHAHHS IS
OIOPOCY Ta YTPUMAaHHS MiJICHCHUX CBHHOMATOK, MU BHSIBHIIH, IO YJOCKOHAIECHHS
OKpPEMUX EJIEMEHTIB CTaHKIB MOXKE CYTTEBO ONTHMI3yBaTh (hi3iojoro-ririeHiuHi
YMOBH iX YTpPHUMaHHS Ta IiJBHUIIUTH KOMQOPTHICTH YMOB JUIsi HOBOHAPOJKEHHX
nopocsT. Y 3B’A3Ky 3 I[MM 3alpONOHYBAIM HPHUCTPiil st 3HIMHOI OiYHOI CTIHKH
CTaHKa, 100 30LTBIIATH TPOCTIp VIS MOILIOHY CBHHOMATKH, 8 TAKOX aKTUBYBATH ii
IrpoBy MOBEIHKY 3 mpHUIUIonoM. [IpucTpiit ckamgaeThes i3 TAKUX OCHOBHUX YaCTHH!
BEPXHBOTO 1 HIDKHBOTO KPIIIEHHsI OOKOBOI CTIHKH O OCHOBH CTaHKa, & TAKOX JJBOX
S-noiOHUX KOHCTPYKIIiH 3 HEPXKABIFOUOTO METaIy JiaMeTpoM 6 MM. BukopucranHs
IPHUCTPOIO MOXKIIMBE JBOMA BapiaHTaMHU.
st ONTHMAaNBHOTO JOCTYIY HOPOCSAT A0 COCKIB OyJi0 3alpOorOHOBAHO

i JBMILEHHS TiUIOTH Y MICIli, e 3HaXOIUThCsI CBUHOMATKa, Ha 1-3 oM. [ligHeceHHs
Micist 3a0e3neuye MmopocstaM Kpalluid JOCTYH 10 HIDKHBOTO Psy COCKIB, Tak IO
BOHH BUIBHO PO3TAalIOBYIOTHCS HABKOJIO CBHHOMATKH. | OCKIIBbKH Micle MimgHSTE
0e3nocepeIHEO TUNBKH TMiJ CBHHOMATKOIO, MOPOCATa MOXYTh O€3NepenIKoaHO
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nepecyBaTucs MoB3 Hel ciepeny 1 33aay. KOHCTpYKIito MiABUIICHHS BUTOTOBIEHO 3
TBEPJOCIUIaBHOTO IJIACTHKY a00 TBEPAOI T'yMH TOBIIMHOIO 2 CM, ITUPUHOIO 60 cM Ta
noBxuHOIO 80—120 cM. KpinieHHs i 10 OCHOBH CTaHKa 3A1HCHIOIOTH 32 JOTIOMOTOI0
caMOHapi3iB (UIypyIiB), SKIIO OCHOBa IUIACTUKOBA, ab0 PO3NIMPIOIOYUX OOJITIB,
SIKIIIO OCHOBA 3 PEIIiTYacTOro OETOHY.

Ha ocHOBiI BimiOpaHUX OKpPEMHX €JIEMEHTIB KOHCTPYKIi CTaHKIB JUIS
YTpUMaHHS IiJCHCHHX CBHHOMATOK 3 IIOPOCSTAMH, BIOCKOHAICHHS SKHX
onTUMalbHO 3a0e3neyye 6i00riuH1 0cOONMMBOCTI X YyTpUMaHHSA, OYyJIO BUTOTOBJICHO
eKCIePUMEHTAIBHUH 3pa30K CTaHKA.

OwiHKy amanTalifHOiI Ta PENpOXYKTUBHOI 3JAaTHOCTI CBHHOMATOK Ta
JOCHIKEHHS KIITUHHOT JTJaHKH IPUPOTHOTO IMYHITETY IIPOBEAEHO 3a Pe3ysIbTaTaMi
OTPUMAaHHX OIOpPOCIB y BECHSIHO-JNITHIH mepiox. BcTaHoBIeHO, 0 yTpUMaHHS
CBHHOMATOK 3 TPHUILIOJIOM Y CTaHKaX 3 yJOCKOHAICHHMH €IeMEHTaMH IMiABUILYE 1X
ajanraniiiHy 3maTHICTH 3a iHZekcoM IureminHOI minHocti (ITIL) mHa 39,0 Gana
(8,1 %), inmexcom amanranii (IA) — na 1,2 6ama (4,7 %). Y CBHHOMATOK, SIKHX
YTPUMYBAJIH y CTAHKaX 3 yJOCKOHAICHHMH eJIeMEHTaMH, IOPIBHAHO 3 TBapHHAMU,
SIK1 3HaXOJAWIIUCS B CTaHKaX CEepiifHOro BUPOOHHIITBA, MOJOYHICTH OyJia BHIIOK Ha
4,9 xr (7,3 %), xuBa Maca THi3za IpH BimtydeHHi — Ha 7,9 kr (9,8 %, P<0,05), a
30epexeHicTs mopocsaT — Ha 1,0 %. BogHowac y BKazaHMX CBHHOMATOK KilBKICTh
JMEWKOIMTIB, (aronuTapHa AaKTUBHICT HeEHTpoQimiB, QaromurapHuidi iHAEKC 1
(haronwmrapHe yncio Ginbiie BianosigHo Ha 1,9; 1,4; 2,9 14,8 %.

KnrouoBi ciioBa: cBUHI, TEXHOJOTiS YTPHMaHHs, CTaHKOBE OOJaJHAHHS,
ajianranisi, penpoIyKTUBHA 3/1aTHICTh, KIIITHHHA JIAHKA IPUPOJIHOTO IMyHITETY.

Introduction. Methods of intensive rearing of pigs in the conditions
of farms of different types with the use of industrial technology do not
allow to fully use the potential productive and reproductive capabilities of
the pigs. Crowding, confinement, noise and other factors adversely affect
the adaptability and health of pigs [1, 5, 9, 14, 15]. In this regard, the
production of competitive pork is possible only if the development and
implementation of technological solutions to create comfortable conditions
for suckling sows to ensure their high adaptability, reproductive function
and safety of piglets. Therefore, the period of pregnancy and farrowing of
sows and their maintenance with suckling piglets is one of the key stages of
industrial pig breeding, as it is proved that productive and reproductive
qualities of pigs are largely determined by the intensity of growth and
development in the early stages of their lives [4, 7, 16, 18 , 23]. It is proved
that the main feature of the body of piglets is the ontogenetic immaturity of
tissues, digestive organs and the functions of the thermoregulatory
mechanism. Therefore, they are particularly sensitive to environmental
factors. Any deviation from the norm immediately leads to a decrease in the
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body's natural resistance, and thus to a decrease in growth rate and even
death of piglets [3, 4, 6, 12, 16, 20, 23].

In this regard, one of the ways to increase the efficiency of the pig
industry is the development and implementation of new technologies for
keeping pigs aimed at improving machine equipment for suckling sows and
technologies for their maintenance [11, 19, 26, 29, 38, 39]. The arrangement
of the farrowing place is an important stage in industrial pig breeding, as the
main indicators of high reproductive capacity of sows (fertility, milk yield
and safety of piglets) depend on the conditions of their maintenance [2, 29,
30, 31, 33, 36, 37]. That is why when developing machines for suckling
sows, special attention is paid to their type and shape, as well as the
structure of the floor and the material from which it is made [20, 25, 27, 32,
35]. That is, the main task is to equip the place of farrowing with equipment
that will provide optimal conditions for sows during farrowing and in the
postpartum period and comfort of piglets in the first days of life [17, 21, 22,
24, 34].

Over the past years [10, 13], we conducted a series of studies to
improve machine equipment for suckling sows and piglets, in particular,
identified some elements that optimally provide the biological
characteristics of pig keeping. After analyzing the monitoring data of
existing types of machines for farrowing and keeping suckling sows, we
found that the improvement of individual elements of machines can
significantly optimize the physiological and hygienic conditions of their
maintenance, increase the free movement of sows, significantly reducing
hypodynamics without reducing the area and comfortable conditions for
piglets and suckling piglets. In the revised machines of domestic and
foreign production, the place under the sow has a flat surface, regardless of
the material from which it is made. However, based on our own
observations and experience of the staff of complexes and pig farms, we
found that when an adult sow lies on a flat surface for feeding piglets, she
often undermines the lower row of teats, making it difficult for piglets to
access them, especially in the first 5-7 days after birth. Raising the space
under the sow gives the piglets better access to the teats so that they are
freely placed around it. And because the place is raised directly just below
the sow, the piglets can move freely past it in front and behind.

Raising the place under the sow is carried out by installing plates of
plastic or hard rubber 2-3 cm thick, 80 cm long and 60 cm wide and
attaching them to the base of the machine with self-tapping screws if the
floor is plastic slotted, or expansion bolts if the base made of lattice
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concrete, which allows free access of piglets to the bottom row of sows'
nipples during feeding.

Due to the fact that a pregnant sow is in the machine before
farrowing 3-5 days, after — 21-35 days or more (according to preliminary
calculations 40—45 days before weaning piglets), there is a need to improve
the conditions of its keeping, namely to ensure the possibility of free
movement in the area of cell placement. Therefore, we offer a device for the
removable side wall of the machine to increase the space for the sow's
exercise, as well as to activate her game behavior with the offspring.

The device consists of the following main parts: the upper and lower
attachment of the side wall to the base of the machine, as well as two S-
shaped structures made of stainless metal with a diameter of 6 mm. To
further strengthen the attachment of the removable side wall using
expansion bolts, self-tightening nylon clamps and a design in the form of a
pin for attaching the front of the removable wall to the wall.

The device can be used in two ways: with limited mobility of sows in
the first days after farrowing and with increase in the free area for moving in
the machine 3-5 days after farrowing.

Summarizing the literature, we can conclude that housing conditions,
age and other factors affect the adaptive and reproductive capacity of sows
and their offspring, and natural resistance is closely related to the viability
and functional state of their body.

Therefore, the aim of our work was to investigate the adaptability and
reproductive qualities of sows and some indicators of the natural resistance
of their body when kept in machines with advanced elements.

Materials and methods. The methodological basis of scientific and
practical research in this area is modern domestic and world achievements in
the technology of keeping sows.

Experimental studies were conducted on farm "Edem" Zhovkva
district of Lviv region on sows of large white breed, 3 heads in each, selected
on the principle of analogues by age, live weight and date of mating.
Assessment of the adaptive and reproductive ability of sows and the study of
the cellular component of natural immunity was carried out based on the
results of farrowing in the spring and summer.

Machines with improved elements (raising the place where the sow is
located by 2 cm and the device of the removable side wall of the machine)
were prepared for the experimental group. The control group of animals was
kept in mass production machines.
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The adaptability of sows was determined by indicators of
reproductive qualities by calculating indices of breeding value, adaptation,
level of adaptation according to the method of V. S. Smirnov [16].

Reproductive qualities of sows were determined by indicators of
fertility, milk yield, live weight of piglets and nest weight at weaning,
preservation of the offspring.

In heparin-stabilized blood of sows, the following was determined:
the number of leukocytes — by counting white blood cells in Goriaev's
chamber (V. E. Chumachenko, 1991); phagocytic activity (FA) of
neutrophils (Gostev V. S., 1950), phagocytic index and phagocytic number

[8].

The obtained digital material was processed by the method of
variation statistics using Student's criterion. Arithmetic mean values (M) and
their errors (+ m) were calculated. The computer program MS Excel was
used for calculations.

Results and discussion. Data on the reproductive capacity of
experimental sows are presented in Table 1.

1. Reproductive ability of sows when kept in machines with advanced
elements and machines of serial production (M +m, n=3)

- Group of animals
Performance indicators -
control experiment
Fertility, heads 12,1 +£0,50 12,3+ 0,39
number of piglets at weaning, kg 10,9 + 0,78 11,2+ 0,53
Milk yield, kg 66,9 +1,76 71,8 +£1,48
Live weight of the nest at weaning, kg 80,7 +2,12 88,6+ 1,78*
Preservation, % 90,1 91,1

Note. * P < 0,05.

The obtained data show that in sows of the experimental group
compared to the control, milk yield was higher by 4.9 kg (7.3%), live weight
of the nest at weaning — higher by 7.9 kg (9.8%, P <0,05 ), and the
preservation of piglets in the experimental group increased by 1.0%
compared to control.

2. Indicators of adaptability of sows kept in machines with advanced
elements and machines of serial production

Group of animals
control | experiment

Performance indicators
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Breeding Value Index (CPI) 479,1 + 20,92 518,1 +£23,17
Adaptation index (IA) 25,4+ 2,89 26,6 £3,17
level of adaptation (PA) 13,1+ 0,56 13,3+ 0,63

The obtained results of adaptability show that in the sows of the
experimental groups compared to the control in the spring-summer period,
the index of breeding value (CPI) is higher by 39.0 points (8.1%), the index
of adaptation (1A) — by 1.2 points 4.7%), but the difference is unlikely. In the
summer-autumn period, the difference between these indicators is similar but
less pronounced and is respectively 14.9 points (2.9%) and 0.8 points (3.1%).
At the same time, the level of adaptation (PA) in the spring-summer period
in the animals of the experimental group compared to the control is almost
the same (13.3 vs. 13.1 points), and in the summer-autumn period higher by
0.7 points (5.5%) .

Based on the formula used to calculate the breeding value index
(CPI), the difference between the experimental and control groups of animals
is mainly due to the milk yield of sows and live weight of the nest at 2
months.

3. Indicators of the cellular component of the natural immunity of the
body of experimental sows

- Group of animals
Performance indicators -
control experiment
Leukocytes, G/l 10,8 £ 0,24 11,0 £ 0,33
Phagocytic activity of neutrophils, % 50,7 + 3,48 51,4+2.86
Phagocytic index, units 10,3 £ 0,86 10,6 £ 0,73
Phagocytic number, units 5,21 £0,62 5,46 £ 0,54

In sows kept in machines with advanced elements, compared with
animals in machines of mass production, the number of leukocytes,
phagocytic activity of neutrophils, phagocytic index and phagocytic number
was higher by 1.9, 1.4, 2.9 and 4.8%, but the difference is unlikely.

Conclusions

1. Adaptability in sows of experimental groups, compared with
control, is higher according to the index of breeding value (CPI) by 39.0
points (8.1%), the index of adaptation (1A) — by 1.2 points (4.7%).

2. In sows of the experimental group, compared with the control, milk
yield was higher by 4.9 kg (7.3%), live weight of the nest at weaning — by
7.9 kg (9.8%, P <0,05), and the survival of piglets — by 1.0%.
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3. In sows kept in machines with advanced elements compared to
animals in mass-produced machines, the number of leukocytes, phagocytic
activity of neutrophils, phagocytic index and phagocytic number was higher

by 1.9, 1.4, 2.9 and 4.8% respectively.
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