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PE3OME

Llenta Ha npoyuBaHeTo Gewe pga
ce npocneau B AMHAMWUKa W3MEHEHUETO
Ha HAKOW MokasaTenn Ha Crnepmonpoayk-
uusATa B 3aBMCMMOCT OT KOHLIEHTpaumaTa
Ha crnepmMaTo3onaun B esKy/siaTn oT Hepesu
(Large White x Pietrain). >XuBoTHute 6s1xa
pasfesieHn B TpU TPynu CrnpsMoO KOHLEH-
TpauvATa Ha Crnepmarosongute B esky-
nat (go 400 x10° sperm/cm; oT 400 go
500 x10° sperm/cms, n Hag 500 x10°
sperm/cm®). Ipynata, B KOATO nonajar
UHOAVBUANTE B 3aBUCMMOCT OT KOHLEH-
TpauusaTa Ha crnepmaro3onaute okassa
3HAUYUTESIHO B/IMAHVWE BBPXY KOHLEHTpa-
uusAta M obuwara KoHueHTpauusa (p<0.001),
KaKkTo #“ BbpxXy 6poa [03n OT eauH
esKynar, U npoueHTa MbPTBKU crnepmaro-
3onan p<0.05). Hail-manbk 6poit gosm 3a
oceMeHsiBaHe B YC/IOBUSAITA Ha Hawus
€KCMepUMEeHT ca Ce NONyynan OT esKy-
natute OT BTOpU Kac, cnefsaHn oOT
MbpPBK, a Hal-roNsam — OT esdkynartuTte or
Hepesn, npuHag/iexatim KbM TPETU Kac.
ArlyTUHMpaHUTE crepmaro3onan ce yse-
iMyaBaT C HapacTBaHe Ha KOHLUeHTpauus-
Ta oT 6.3 0o 6.77%, HO npu TpeTa rpyna
pA3KO Hamansasar, KbAeTo gocturat
MUHMMYMa cn OT 6.15%. Mpu mbpTBUTE
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SUMMARY

The aim of the study was to follow
the change of some semen parameters
according to sperm concentration in boar
ejaculates. The animals (Large White x
Pietrain) was divided in three groups
according to ejaculates concentration (to
400x10° sperm/cm3; from 400 to 500 x10°
sperm/cm?®, and over 500 x10°
sperm/cm3). The group in which the
individual belongs according to sperm
concentration has significant influence on
the sperm concentration and the total
concentration (p<0.001), as well as on the
number of doses from one ejaculate, and
on the percentage of dead sperms
(p<0.05). The least number of
insemination doses under the conditions
of our experiment were obtained from the
ejaculates from class two, followed by
class one, as the greatest number
insemination doses of ejaculates comes
from the boars belonging to class three.
The percentage of agglutinated
spermatozoa increase with the increased
concentration from 6.3 to 6.77%, but they
sharply reduce in group three, where they
reach their minimum of 6.15%. With dead
spermatozoa, the increased concentration



crnepmarosonan ce Habnogasa TeHOEH-
LMa KbM HamasisiBaHeToO UM C yBesnyaBa-
He Ha KOHUeHTpauuaTta, KaTo pas/nkute
ca B rpaHmumte ot 0.38 % mexay Il v 1l
rpyna, go 0.86% mexay | n Il rpyna. lNMpo-
BELleHNAT KNbCTepeH aHann3 Ha 6a3a oc-
HOBHW MokasaTenu Ha cnepMmonpoaykumuaTa
npu HepesuTe MOXe fa Ce M3Mon3sa KaTo
JonbnBaw, MeToA, nosuwaBsal, edekTuB-
HOCTTa Ha npeueHKara Ha pasniogHuuure.

KntouoBn  aymu:  penpoaykuus,
cnepma, Hepesu, KTbCTEPEH  aHaIus,
KOHLieHTpauus Ha cnepmartosonau,

arnyTMHMPaHn 1 MbPTBM CNEepMaTo3ounau,
6poi 403K OT esikynat

YBO/,

HaBnnsaHeTo Ha W3KYCTBEHOTO
OCEMEHsIBaHe € o0Kasa/slo CbLeCTBEHO
B/IUSIHNE BBbPXY FEHETUYHOTO NogobpeHne
B CBMHEBBACTBOTO Mpe3 nociegHute
HSKOMIKO AeceTnnetus. Bbnpekn TOBa,
ehekTMBHOCTTa Ha NPOM3BOACTBOTO A0
rofisiMa CTeneH 3aBWUCK OT PENPOAYKTUB-
HaTa CMOCOGHOCT Ha MbLXKWTE pasmn/iof-
HMUM, 3all0TO HE BCUYKM HEpesn n Tex-
HUTE esKynaTu ca C efHakBa On/o4u-
TeNHa cnoco6HocT. ToBa mM3MckBa npeam
N3MoN3BaHETO UM 3a M3KYCTBEHO Oceme-
HsABaHe eskynatuTe Aa ce noasoxar Ha
cTaHgapTeH cnepmaneH aHanu3 (Dyck et
al., 2011). PyTnHHaTa npeLeHka Ha cnep-
MaTa OBGMKHOBEHO BK/IHOYBA OMNpefesisiHe
Ha 06eM, KOHLUEHTpauus, MpOLUEHT Ha
NPOrpPeCcUBHO ABMXELWn ce u mopcosio-
TMYHO HOpMasTHK cnepmaro3onay (Amann
et al., 1995). Bbnpeku, ye HAKOW OT NOCO-
YyeHUTe napameTpu ce cBbP3BaT C PepTu-
nvTeTa Ha pasniogHuuMTe, Apyrn aBTopu
npegnonarat, ye Tasn UHopmauns He e
JocTaTbyHa, 3a fa ce npeasugn fanu
Hepesute wuMar BMUCOKa oOnaoauTeNnHa
cnocobHocT (Correa et al., 1997). Nnogo-
BUTOCTTa MPU MbXKMTE pasnnogHuum 3a-
BMCW OT Ka4yecTBOTO Ha rameTuTte, KOeTo
MoXe Aa 6bae ycTaHOBEHO Ype3 mopdo-
IOTMYHO m3cniegBaHe Ha cnepmara. Cno-
pen Kondracki et al. (2011) koHueHTpa-
uusiTa Ha crnepmaro3ougute B eskynart
noBnMsiBa MOPOSIOIMYHUTE XapaKTepucTu-
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tends to result in decreased number, as
the differences are within the range of
0.38 % between group Il and 11l and up to
0.86% between group | and .

The performed cluster analysis based on
main indicators of sperm production of
boars may be used as an additional
method increasing the efficiency of
evaluating breeding boars.

Key words: reproduction, sperm,
boars, cluster analysis, concentration,
agglutinated and dead spermatozoa,
insemination doses

INTRODUCTION

In the past few decades, the
introduction of artificial insemination has
had great influence on the genetic
improvement in pig farming.

Despite that, the efficiency of production
largely depends on the reproduction
abilities of the breeding boars as not all
boars and their ejaculates have equal
fertilization abilities. That is why the
ejaculates are to undergo a standard
sperm analysis before they are used for
artificial insemination (Dyck et al., 2011).

The routine sperm evaluation usually
includes definition of the volume,
concentration, and percentage  of

progressively motile spermatozoa and
morphologically normal sperms (Amann et
al., 1995). Although some of the defined
parameters are connected to the fertility of
breeding boars, other authors suppose
that this information is not sufficient to
predict whether the boars have high
fertilization ability (Correa et al., 1997).

The fertility in breeding boars depends on
the quality of gametes, which can be
established with a sperm morphology
analysis. According to Kondracki et al.
(2011), the concentration of sperm in an
ejaculate influences the morphological
characteristics of cells, but not their



Ka Ha KNeTKuUTe, HO He 1 TAXHaTa hopma.

Bcuuko ToBa HM fafe OCHoBaHue
[la npocneauM U3MEHEHUETO MPU HSIKOM
nokasaTe/iM Ha crepmaTa B 3aBMCUMOCT
OT KOHLEHTpaumsTa Ha cnepmartosonaute
B esKy/1aTh OT Hepesu.

MATEPWNAN N METO4WA
MpoyyBaHeTo BKNWO4YBa 06WO 249
esikynata, nosly4eHn npes nepuoga siHya-
pu 2011-man 2014 r., pobutn ot 11 pas-
nnogHn Hepesa (Large White x Pietrain),
oTrnexgaHn B CBMHedbepma, Hamupalla
ce B pailoHa okono rpag [noegus.
XXuBoTHUTE 6siIXxa pasfeneHn B Tpu rpynu
CMPsSAMO  KOHLeHTpauumaTa Ha crnepmMaTo-
soupguTe B eskynata (go 400 x10°
sperm/cm® (n=73); ot 400 go 500 x10°
sperm/cm® (n=111), u Hag 500 x10°
sperm/cm® (n=65), N cnpsMo Bb3pacTTa
npwv noslyyaBaHe Ha eskynatute (go 12, ot
12 po 24, v Hap, 36 MeceyHa Bb3pacT).
Esikynatnte 6sxa NoslyyeHn no me-
TOoAa Ha ABOiHaTa pbkaBuua, CbovpaHu B
rpagyvpaHa crnepmocbbupatesnHa vawa,
rnokputa CbC CTepunHa Mapns. BepgHara
cnep nosyyaBaHeTo U UNTPUpPaAHETO Ma-
TEepuanbT ce NpeLeHsiBalle No KonmyecTse-
HW 1 Ka4eCTBEHU NokasaTenu, BKIHUBALLN:
- ob6eM Ha esikynata (cm°);
- KOHUEHTpauuss Ha cnepmMaTo3omiu-
Te (x10° sperm/cm®), u3mepeHa B cnepmo-
OEH3UTOMETBP;
- noasuxHoct (%), onpegeneHa no
PYTVHEH Ha4YuH MOJ MMUKPOCKOM CbC CTaH-
naptHo yeenuyeHune (Nikolov et al., 2012);
- ArfTlyTUHUPaHU 1 MBPTBU cnepmarto-
songn (%) — onpegeneHa no pPyTUHEH
HauMH noj CBET/IMHEH MWKPOCKOM, npu
yBennyeHune x400 (Nikolov et al., 2012).
pynupaHeTo Ha pas3njogHuuuTe no
OCHOBHW MoKasaTesiM Ha Crnepmonpoayk-
uusaATa B 3aBMCMMOCT OT Kaca, B KOWTO
nonagatr cnopef KOHUEHTpauusita Ha
crnepmaro3ongnte B eskynatuTe e Hampa-
BEHO uypes3 liepapXxuyeH KIbCTEPEH aHaus.
M3non3eaH e MeToAbT Ha MeXay-rpyrnoBoTo
cBbp3BaHe (Ward, 1963; Dyuran and Odelly,
1977), ¢ eBKINAOBO pa3CTOSHME KaTo MspKa
3a CXOLCTBO MEXAY rpynuTe.
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shape.

All this gave us a reason to follow
the change of some semen parameters
according to sperm concentration in boar
ejaculates.

MATERIAL AND METHODS

The study includes a total of 249
ejaculates, obtained in the period from
January 2011 to May 2014, from 11
breeding boars (Large White x Pietrain),
bred in a pig farm located in the region
around the town of Plovdiv. The animals
were divided in three groups according to
the concentration of spermatozoa, the
semen was obtained at (up to 400x10°
sperm/cm® (n=73), from 400 to 500x10°
sperm/cm® (n=111), and above 500x10°
sperm/cm® (n=65). The animals were
divided in three groups according to the age
the semen was obtained at (up to 12
months, from 12 to 24 months, and above
36 months).

The ejaculates were obtained by the
manual method, collected in a graduated
semen-collection cup, covered with sterile
gauze. Immediately after the collecting and
filtering, the ejaculate was assessed for
quantitative and qualitative traits, including:
- ejaculate volume (cm®);

- sperm concentration (x106
sperm/cms), measured in a sperm
densitometer;

- motility (%), determined by a routine
method, under microscope with standard
maghnification (Nikolov et al., 2012);

- Agglutinated and dead spermatozoa
(%) — detertomined by a routine method
under light microscope, with magnification
x400 (Nikolov et al., 2012).

The grouping of the individuals by the
main indicators of the sperm production,
depending on the class in which they fall
according to the sperm concentration in the
ejaculates, is done by hierarchical cluster
analysis. The method of between-group
lincage (Ward, 1963; Dyuran and Odelly,
1977) was used with Euclidean distance as
a measure of group similarity.



KnbCTepHUAT aHanm3 1 BapuaLyoHHO-
cTatucTmyeckata o06paboTka Ha [AaHHUTE
68Xa U3BBPLUEHN CbC COPTYEepeH MNPOAYKT
SPSS version 19, IBM.

PE3YJITATN N OBCBXAJAHE

HapacTtBawara nonynsapHoCcT  Ha
N3KYCTBEHOTO OCEMEHsIBaHe W3UCKBa OTro-
BapsO Ha HyXAuTe KOMMYecTBO 03U 3a
ocemeHsBaHe. VI3KyCTBEHOTO OCeMeHsiBaHe
ce ABABa OT/IMYEH MHCTPYMEHT 3a 6bP30TO
BHeApsiBaHe Ha reHeTUYHUS U NPOAYKTUBEH
nporpec (Knecht et al., 2014). KauecTBeHu-
Te W KONIMYECTBEHW napaMeTpu Ha Cnepmo-
npoayKumMaTa okasBaT B/IMSHWE  BbPXY
o6LmMA 6poii Ha JO3MTe 3a OCEMEHsiIBaHe U
peHTabunHoCTTa Ha MpPOM3BOACTBO  Ha
cnepma B CTaHUuuTE MO U3KYCTBEHO OCEMe-
HABaHe (Smital et al., 2004). NgeHTudunum-
paHeTo W npemaxBaHeTO Ha hakTopuTe,
KOWUTO NPOMEHSIT Ka4eCcTBOTO M KOSIMYeCTBO-
TO Ha esKynatute BOAM [0 NoOlydyaBaHETO
Ha [03/ 3a OcCemMeHsBaHe C BUCOKa
CToOliHOCT. ToBa OT CBOSI CTpaHa MoBuMLLIaBa
e(peKTMBHOCTTa Ha  W3MN0NA3BaHe  Ha
pasniogHuTe Hepesu (Knecht et al., 2014).

B Ta6nmuya 1 ca npeactaBeHu
nokasaTtesniMte Ha CnepMonpoaykumsaTa npu
HepesnTe, KOMTO ca O0O6EeKT Ha HaweTo
npoyysaHe. CpefHVAT 06eM Ha eskynatute
e B rpaHnuMte Ha 305.845.76 cm®, c
KOHUEHTpaumMa Ha crnepmaro3onauM  oT
412.9+2.13 (x10° sperm/cm®) n 73.05+0.23
% nogswxHocT. [lo oOTHOWeEHWe Ha
npoueHTa  arnyTMHUpaHu 1M MbPTBU
cnepmarto3ongy, CcbWmnAT e 6.41+0.16 wu
8.18+0.16, cboTBeTHO. CpegHuAT 6poli
[031, KOMTO ce nosyyasaT OT eauH eakynart

e 17.81+0.32.

Cluster analysis and variational
statistical data processing were performed
with SPSS version 19 software, IBM.

RESULTS AND DISCUSSION

The increasing popularity of
artificial insemination requires that the
quantity of sperm doses match the needs.
Artificial inseminations seems to be an
excellent instrument for the quick
implementation of the genetic and
production progress (Knecht et al., 2014).
The quality and quantity parameters of
sperm production have influence on the
total number of insemination doses and
the profitability of sperm production in
artificial insemination stations (Smital et
al., 2004). The identification and
elimination of the factors which change
the quality and quantity of ejaculates
leads to obtaining of high-value
insemination doses. This results in
increased efficiency of the use of breeding
boars (Knecht et al., 2014).

Table 1 shows the sperm
production traits in boars, object of our
study. The average volume of ejaculates
is within the range of 305.8+5.76 cm®, with
sperm concentration of 412.9+2.13 (x106
sperm/cm®) and 73.05+0.23 % progressively
motile  spermatozoa. Regarding the
percentage of agglutinated and dead
spermatozoa, the values are 6.41+0.16%
and 8.18+0.16%, respectively. The
average number of doses obtained from
one ejaculate is 17.81+0.32.

Ta6nuua 1. Nokasarenu Ha crnepMonpoayKunsaTa npu TepMUHaIHN Hepe3n
Table 1. Seminal characteristics of terminal boars

Mokaszatenwu / Traits LS +SE Cv, %
O6em / Volume, (cm°) 305.8 | 5.76 33

KoHueHTpauws / Concentration, (x10° sperm/cm®), 4129 | 2.13 | 21.02
O6La KoHLeHTpauus / Total concentration, (x10%) 121.5 2.29 30.4
MopgwxHocT / Motility, (%) 73.05 0.23 5,13
Bpoii go3u ot eskynat / Number of insemination doses per ejaculate 17.81 0.32 28.4
IArnyTUHUpaHu cnepmaTosonau / Agglutinated spermatozoa, (%) 6.41 0.16 37.9
MbpTBU cnepmarosonam / Dead spermatozoa, (%) 8.18 0.16 29.9

MpoyuBaHWTe OT Hac chakTopu
oKasBaT [OCTOBEPHO B/IMSIHAE BbPXY

significant

The factors we studied have

influence on the analysed
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aHa/M3vpaHnTe nokKasarenn Ha cnepma-
Ta (Tabnuua 2). Npynata, B KOATO nona-
JaT UHAMBMAMTE B 3aBUCUMMOCT OT KOH-
LeHTpauusaTa Ha cnepmaro3ongnte okas-
Ba 3HAYMTE/THO B/INSAHWE BbPXY KOHLEH-
TpaumsAta U obwara KOHUeHTpauus
(p<0.001), kakTO N BLPXY 6GPOSA A03U OT
eOVH eskynar, U NpoLeHTa MbpTBU cnep-
mMaTtozonam (p<0.05). Bb3pacTra Ha He-
pesuTe BANsie 4OCTOBEPHO BbpXY 06ema,
obLiaTta KoHUeHTpaumsa n 6poit fosm ot
eskynat (p<0.001), a cbWoO UK BbLPXY
nogsmxHoctta (p<0.05), 1 npoueHTa
MbpPTBM cnepmarosoman (p<0.01). NHan-
BUABLT € [JOCTOBEPEH W3TOYHMK Ha Bapu-
paHe npu BCUYKUTE LWECT W3MUTBAHM
nokasatenu (p<0.001).

semen parameters (Table 2). The group
in which the individual belongs according
to sperm concentration has significant
influence on the sperm concentration and
the total concentration (p<0.001), as well
as on the number of doses from one
ejaculate, and on the percentage of dead
sperms (p<0.05). The age of the boars
has significant influence on the volume,
the total concentration, and the number of
doses from an ejaculate (p<0.001), as
well as on the progressive motility
(p<0.05) and on the percentage of dead
spermatozoa (p<0.01). The individual is a
reliable source of variation in all the six
studied parameters (p<0.001).

Tabnuua 2. BAusiHne Ha KOHUEHTpauusita, Bb3pacToBaTta rpyna U uHamBuga

BbpPXY Ka4eCTBOTO Ha crepmaTta

Table 2. The effect of the concentration, the age class and the individual on the

quality of sperm

F-kpuTepuii 1 cTeneH Ha foctoBepHocT / F-criterion and degree of reliability
_ Mpu3Hauw / Traits

ol 8 g g c = Bpoit fo3un ArnyTuHupaHm MbpTBHK
T| o S = c -
S| F 3 3= SR g OT esiKynaT | crepmMarosondu | cnepmartosouau
S o g o 8 2 Number of Agglutinated Dead
5 § E q;é S5 _ % %g inseminatiom spermatozoa spermatozoa
T e 3 1c |28 | §F | dosesper (%) (%)
Sle| O S0 062238 [ ejaculate
1 | 1 [36.5%* [738.5%** [10.3*** 21.4%** 7.0** 15 2.2
2 2 15 5*** lo '3*** 9 l*** 42 . 5*** 9 l*** 3 2** 5 3***
3 | 3 [21.4%  [.9*x* 5.3** 23.7%* 15.4%* 0.6 18.3**
4 | 4 2.7* 15.0%*  [2.1* 1.1 3.0* 1.9 4.7**
51 0.2 309.1%%* |17, 7%+ 1.3 3.9* 1.2 3.7

- 2 14.9*** 4.2*** 12.8*** 27.6*** 7.4*** 3.9*** 4.9***

-3 [13.7%** 0.4 8.6%+* 4.2* 9.4xx* 0.9 7.4

- 1*3/8.8*** 1.3 6.4%** 1.0 15 0.8 2.9*

**P<0,001, **P<0,01, *P<0,05

®dakTop / Factor: 1- [pynu cnopep KOHUEHTpauumsita Ha cnepmaro3ounamte / Groups according to sperm
concentration, 2-Havewng, / Individual, 3- Bb3pacTtosa rpyna / Age class, 4-Ce3oH / Season, 1*3 - Groups

according to sperm concentration* Age class

Ha durypa 1 e npegcraseHa guHa-
MUWKa B MokasaTesiute Ha Cnepmonpoayk-
uusiTa B 3aBUCMMOCT OT rpynara, B KOSITO
nonagart esikynatuTe crnopep KOHUeHTpa-
uusiTa Ha cnepmarosounguTe B Tsx. Hepe-
3UTe OT NbpBa rpyna ca ¢ KOHUEeHTpauus
Ha cnepmartosougute  302.05 x10°
sperm/cm® |, kaTo npu TAX 0GEMBT Ha
cnepmata e Haii-ronsam (376.44 cm®), a
noABWMXHOCTTa  Hali-Hucka  (p>0.05).
Pa3nukata B KOHLUeHTpauuaTa Ha cnep-

Figure 1 shows the dynamics in the
parameters  of  sperm production
according to the group in which
ejaculates belongs according to the
sperms in them. The boars from group
one are with sperm concentration of
302.05 x10° sperm/cm3 , as their sperm
volume is greater (376.44 cm®) and the
motility is the lowest (p>0.05). The
difference in sperm concentration and
sperm volume are, respectively, 213.33
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mMaTtosougym 1 obema Ha cnepmara ca
cboTBeTHO ¢ 213.33 x10° sperm/cm®
noseye, 1 ¢ 109.36 cm® no-manko B
CpaBHEHMe C eskynaTute OT TpeTa rpyna.
Hali-manbk 6poii Ao3u 3a 0OCEMeEHsIBaHE B
YCNOBMATA Ha HalIMA eKCNePUMEHT ca ce
nosly4ynnn oT esikynatuTe OT BTOPU Knac,
cnefBaHu OT MbpPBMW, a Hal-ronam — oT
esikynatute OT Hepesu, NpuHaganexaliu
KbM TPeTM Knac, C KOHUeHTpauus Ha
cnepmarosonan Hapg, 500x10° sperm/cms.
Mo TO3M Nokasartes pa3nukata mexay |
Il rpyna e noutn egHa, a mexay Il v lll
rpyna e 651130 Tpy 403K B Nos3a Ha no-
KOHUEeHTpupaHaTa cnepma.

x10° sperm/cm® more, and 109.36 c¢cm®
less compared to the ejaculates in group
three. The least number of insemination
doses under the conditions of our
experiment were obtained from the
ejaculates from class two, followed by
class one, as the greatest number of
ejaculates comes from the boars
belonging to class three, with sperm
concentration of more than 500x10°
sperm/cm3. For this parameter, the
difference between group | and Il is
almost one dose, and between group I
and Il it is nearly three doses of
concentrated sperm.

25  limsasad O6em/Volume

KoHueHTpauua/Concentration

e st MogsumHocT/Motility

== 06wa KoHueHTpawna,/Total

Concentration

Bpol aosw oT eArynaT/Number
of inseminatiom doses per

ejaculate
& & & ArnyTMHWPEHMW

cnepmaTtosouan/Aglutinated
spermatozoa

600
500
- 20
400
15
300
- 10
200
Bl
100
%™
+ee
oo
t4e

1-st group 2-nd group

3-th group

o =W Muptea cnepmartosonamn,/Dead
spermatozoa

dur. 1. AMHamuKka B rnokasatesinTe Ha CnepMonpoayKumMsta B 3aBUCUMOCT OT
rpynata, B KOSTO nonagat eskynaTute crnopeq KOHUeHTpauusta Ha
cnepmartosonguTte B TSX

Fig 1. Dynamics of sperm production depending on the group of ejaculates,

according to the sperm concentration in them

YBennyaBaHeTo Ha KOHLleHTpaLms-
Ta Ha cnepmaro3ouauTe He oka3Ba B/VS-
HUe BbpXy MpoLEeHTa Ha arnyTUHupaHuTe
cnepmartosougun. B ycnosusAta Ha Halle-
TO MpoyyBaHe nocnefHUTe ce yBenuya-
BaT C HapacTBaHe Ha KOHUeHTpauusaTta ot
6.3 0o 6.77%, HO Npu TpeTa rpyna psA3ko
HamasisaBart, KbAeTo AocTuraT MUHUMyMa
cn o1 6.15%. MNMpn MbLPTBUTE cnepmaTo-
3oman ce Habnwgasa TeHAEHUMSA KbM
Hama/sifiBaHeToO UM C yBenMyaBaHe Ha
KOHLleHTpauusaTa, Karto pasnnkite ca B
rpaHuymte ot 0.38 % mexay Il vl rpyna,

The increased sperm concentration
does not have influence on the
percentage of agglutinated spermatozoa.
Under the conditions of our study, the
latter increase with the increased
concentration from 6.3 to 6.77%, but they
sharply reduce in group three, where they
reach their minimum of 6.15%. With dead
spermatozoa, the increased
concentration tends to result in
decreased number, as the differences are
within the range of 0.38 % between group
Il'and Il and up to 0.86% between group
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no 0.86% wmexay | n Il rpyna. B cBoe
npoyuysaHe Kondracki et al. (2011) npo-
yuyBar ediekta Ha KOHUeHTpauuaTa Ha
crnepmaro3onnTte B eskynatu Ha Hepesu
[IopoK BBbPXY HAKOM MOPAOMETPUYHN MO-
KasaTesnu Ha KneTkuTe. ABTOpUTE yCTaHo-
BSIBAT, Y€ KOHUEHTpauusitTa Ha crnepma-
TO30MaNTE B eSKysaT He BANUSIE HUTO Ha
doopmata, HMTO Ha KayecTBOTO Ha KIeT-
KATE. YBeNuyaBaHeTO Ha KOHLEeHTpauus-
Ta Ha cnepmaTo3ouguTe He Oka3Ba 3Ha-
YNTENIHO B/VSHWE BBPXY TAXHaTa Mnoa-
BVWXXHOCT MM YecToTa Ha cnepMaTo3onam
C MOPONOrMYHN aHoManmn. B cbLoTo
npoyysaHe ce npasun M3BOL, Ye crnepma-
TO30MANTE CbC 3HAUYUTESTHM aHoOMasun
HamansaeaTr C yBe/siMyaBaHe Ha KOHUEH-
TpaumaTa, a Te3n C HesHauuTesHuTe
aHoMas MM yBennyaBaT CBOS MPOLEHT.
Hapepn BapuaunoHHO-CTaTUCTh-
Yyeckn, C pJaHHMTe Oelle MNpPOBEAEH U
MepapxmyeH KMbCTEPEH aHaM3 ¢ Len ga
Ce HafnpaB/M KOMMJIEKCHA OLEeHKa Ha
fasata Ha OCHOBHM napameTpy Ha
crnepmonpogykumaTa. Ha geHgporpamara
(durypa 2) e HanpaBeHa KnbCTepusauns
Ha 6a3a npusHauuTe 06emM 1 NOABMXKXHOCT
Ha cnepmaTta, W KOHUEHTpauus Ha
cnepmarosonante, B 3aBUCUMOCT OT
rpynata, B KOATO nonagat WHAMBUOUTE.
OT churypata ce Bmxga, 4ye gaHHUTE ce
pasgensaT B TpWM OCHOBHM KIbCTEPA,
BCEKM OT KOMTO Cbabpka B cebe cu
nogknbpcTepu. MbpBUAT NOAKILCTEP CE
hopmupa OT uHguBMAM C HOoMepa 3.5,
3.6, 3.7, 3.11, kakto 1 3.2 n 3.8, Kato
MeXxay nocnefHuTe ABa HAMa pasnunyus.
Bcuukn  n3bpoeHn [0 TyK MHOUBUAM
npuHagnexar Kkbm rpynara ¢ Hai-ronsama
KOHUEeHTpauus Ha  cnepmarosoungu.
BTopusaT nogknbCcTep BK/IKOYBA YETUPU
XMBOTHM OT BTOpa rpyna, ¢ MeXAuWHHa
KOHUeHTpauusa — 2.3, 2.11, 2.2 n 2.8.
BTOpusiT KTbCTEP OTHOBO CbAbpXa ABa
no-rofleMM noAKMbCTEpPA, MNPU  KOWUTO
WHAVBUANTE OTHOBO CE pPas3fensT KakTo
npw BapuaumnoHHo-cTaTUCcTUYeckaTa
o6paboTka. Tyk mexay Homepa 2.4 n 2.7,
Kato 1 mMexagy 2.9 n 2.10 cblwo HAMa
pasnvkn. Bcuukn nHAmMBMAM OT rpynara c

I and Ill. In study, Kondracki et al. (2011)
examines the effect of the concentration
of spermatozoa in the ejaculates of Duroc
boars on some morphometric cell
parameters. The authors established that
the sperm concentration in ejaculate does
not have any influence on the shape or
the quality of cells.

The increased sperm concentration does
not have significant influence on their
motility or the rate of occurrence of
spermatozoa with morphological
abnormalities. The same study concludes
that spermatozoa with major
abnormalities  decrease  with  the
increasing concentration, and increase
percentage those with minor
abnormalities.

Along with the variation statistical
analysis, the data were used for
hierarchical cluster analysis aiming to
make a complex assessment of the basis
of the main parameters in sperm
production. The dendrogram (Figure 2)
shows clusterization based on the
indications of sperm volume and moatility,
and sperm concentration in accordance
with the group the individual fall into.

The figure shows that the data are
divided in three basic clusters, each of
which includes sub-clusters. The first
sub-cluster is formed by individuals
numbered 3.5, 3.6, 3.7, 3.11, as well as
3.2 and 3.8, as there is no difference
between the last two ones. All the above-
mentioned individuals belong to the group
with the highest sperm concentration.

The second sub-cluster includes four
animals of group two, with intermediate
concentration — 2.3, 2.11, 2.2 and 2.8.
The second cluster again has two bigger
sub-clusters in which the in are again
divided in the same way as in variation
statistical processing. Here, no difference
is observed between 2.4 and 2.7, and
between 2.9 and 2.10 either. All
individuals from the group of the
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Hall-Manika KOHUEeHTpauuss Ha cnepma-
TO30MaM Ce MpuYMcnaaBat KbM TPETH
KTbCTEP. BBNpekn, ye HAMa Takasa 6/1u-
30CT, KaKTo npu Apyrute nogxknbcrepu, c
Hall-roNs Mo CXOACTBO MO nokasaresute
Ha crnepmonpoaykumsata ca Homepa 1.1,
1.7 n 1.6. Hepes c Homep 3.4 ce Hamupa
Hali-ronsiMo eBK/IMA0BO Pa3CTOsHME U €
OTAeNeH OT OCTaHaNNTe KTbCTepu.

LTI TEE TR TR
<]

minimum sperm concentration are in the
third cluster. Although there is not such
similarity as with the other sub-clusters,
numbers 1.1, 1.7 and 1.6 have the
greatest similarity of sperm production
traits. Boar number 3.4 has the greatest
Euclidean distance and is separated from
the other clusters.

i
104 I

dur. 2. VlepapxmueH KNbCTEPEH aHanv3 B 3aBUCHMMOCT OT Mpu3HauuTe o6em,
NOABWXHOCT M KOHLUEHTPaUVs Ha cnepmaro3onaute
Fig. 2. Hierarchical cluster analysis depending on the volume, motility and

concentration of the sperm

[JeHpporpama Ha 6asarta Ha cpefHUTe MexayrpynoBn pascTosiHWS
Dendrogram based on average between-groups linkage

Mpu BTOpaTa AeHagporpama cme
HanpaBW/IM OMUT 3a KIbCTepM3auma Ha
WHAMBMAUTE, B 3aBMCMMOCT OT onuTHaTa
rpyna, Ha 6a3a KoOHLEeHTpauus, arnyTuHu-
paHn 1 MbPTBU cnepmaTo3ongn (durypa
3). 3a pasnvka oT durypa 2, TyK nose-
yeTo OT MHAMBUAWTE Ce XapakTepusmpar
C rofsiiMa XOMOTEHHOCT N0 NpoyyBaHuTe
npusHaun. ToBa 0coGeHO ce OTHacs 3a
onuTHaTa TpeTa [pyna, XWBOTHWUTE OT
KOATO chopmupaT eauvH NoAKNbCTEp.
3aeHO C HepesnTe OT BTOpa rpyna

With the second dendrogram, we
have tried to clustering the individuals
according to the experimental group on
the basis of concentration, agglutinated,
and dead sperms (Figure 3). Unlike
Figure 2, most of the individuals are
characterized with greater homogeneity
of the studied traits. This fact mainly
refers to the third experimental group,
which animals form one sub-cluster.
Together with the boars of group two,
they form the first big cluster. Individuals
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dopMupaTr  NbpBUSA  TONAM  KITbCTEP.
NHguengn ¢ Homepa ot 14 pgo 1.8
hopmupaT BTOpUS KIbCTEp, KaTO C Haii-
rofIsMO  CXOACTBO Ca >KMBOTHWUTE C
Homepa 1.4, 1.6, 1.7 n 1.2

Ehr doumia e dlivialy il

numbered from 1.4 to 1.8 form the
second cluster, as the greatest similarity
is found between the animals numbered
1.4,1.6,1.7 and 1.2.

H
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-
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dur.

3. MepapxuueH KNbCTEPEH aHanvM3 B 3aBMCUMMOCT OT Mpu3HauuTe

KOHLeHTpaLms Ha cnepMaTto3onaunTe, ar/iyTUHUPaHn 1 MbPTBY CriepMaTo3onan
Fig. 3. Hierarchical cluster analysis depending on the concentration of the
sperm, agglutinated and dead spermatozoa

[JeHpaporpama Ha 6asarta Ha cpefHuTe Mexayrpynosn pascTosHUsS
Dendrogram based on average between-groups linkage

N3BOAN

pynata, B KOATO nonagar VHAVBU-
OVTe B 3aBUCUMOCT OT KOHUEeHTpauusTa
Ha crnepmaro3onanTe okasBa 3HauyuTenHo
B/ISIHNE BBbPXY KOHLEeHTpauumaTa n obLa-
Ta KoHueHTpauusa (p<0.001), kakTto Wu
BbpXy Oposi 403M OT eauH esikynaT, U
npoueHTa MBbPTBU cnepmarosonau
(p<0.05). Bb3pacTTa Ha Hepesute BAuse
[OCTOBEPHO BbpPXY 06ema, obLuiara KoH-
UeHTpauns u 6poli [o3n OoT eskynart
(p<0.001), a CbLO 1 BbPXY NOABWMKHOCT-
Ta (p<0.05), 1 NpoueHTa MBbPTBU cnepma-
To3omam (p<0.01). NHaMBNABLT € AocToBE-
pPeH M3TOYHUK Ha BapmpaHe npu BCUYKUTe
LecT nsnuteaHu nokasartenm (p<0.001).

Hail-manbk 6poit go3m 3a oceme-
HABaHe B YC/OBMATA Ha HalLUs ekcrnepu-
MEHT ca ce NOoJy4Ynnu oT eskynatute ot

CONCLUSIONS

The group in which the individual
belongs according to sperm concentration
has significant influence on the sperm
concentration and the total concentration
(p<0.001), as well as on the number of
doses from one ejaculate, and on the
percentage of dead sperms (p<0.05). The
age of the boars has significant influence
on the volume, the total concentration,
and the number of doses from an
ejaculate (p<0.001), as well as on the
progressive motility (p<0.05) and on the
percentage of dead spermatozoa
(p<0.01). The individual is a reliable
source of variation in all the six studied
parameters (p<0.001).

The least number of insemination
doses under the conditions of our
experiment were obtained from the
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BTOPW Knac, cnefBaHn OT NbpBW, a Haii-
ronAam — OT esKynatute OT Hepesw,
npuHagnexawm Kbm TpeTu Knac, ¢
KOHLleHTpauua Ha crnepmarosougn Hag
500 x10° sperm/cm®

ArnyTMHMpaHuTe  cnepmMarosongu
ce yBenuyaBaT C HapacTBaHe Ha
KOHUeHTpaumaTa ot 6.3 o 6.77%, HO npu
TpeTa rpyna ps3ko HamansaeaT, KbAeTo
jocturat MMHUMYyMa ¢y oT 6.15%.

Mpu MbpPTBUTE cnepmaTo3ouan ce
HabnogaBa TeHAEHLUMA KbM HamasnsiBa-
HEeTo MM C yBenmMyaBaHe Ha KOHLeHTpa-
LumATa, KaTo pasnNnkMTe ca B rpaHuLnUTe OT
0.38 % wmexay Il n lll rpyna, go 0.86%
mexay | n 1l rpyna

lMpoBeneHnsaT KNbCTEPEH aHau3
Ha 6as3a OCHOBHM MoOKasatenm Ha
crnepMonpoaykumaTa npu Hepesnte Moxe
Ja ce u3nonsea Kkato AoMb/iBaly MeTon,
nosuLlaBaLy, edekTMBHOCTTA Ha
npeLeHkaTa Ha pasnjiogHuumTe.

ejaculates from class two, followed by
class one, as the greatest number of
ejaculates comes from the boars
belonging to class three, with sperm
concentration of more than 500x10°
sperm/cm?®.

The percentage of agglutinated
spermatozoa increase with the increased
concentration from 6.3 to 6.77%, but they
sharply reduce in group three, where they
reach their minimum of 6.15%.

With dead spermatozoa, the
increased concentration tends to result in
decreased number, as the differences are
within the range of 0.38 % between group
Il and IIl and up to 0.86% between group |
and III.

The performed cluster analysis
based on main parameters of sperm
production of boars may be used as an
additional method increasing the
efficiency of evaluating breeding boars.
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PE3IOME

lMpoyyeHO e BIMAHWETO Ha WHTEp-
Basia Ha nosiyyaBaHe Ha eflkynatu Bbpxy
KayecTBOTO WM KO/MYECTBOTO Ha crnepma
OT Hepesu. MNpoy4yBaHeTO BKIOYBA 06LO
140 eskynata, nonyyeHu npes nepuoga
sHyapy 2011-maii 2014 r., gobutn ot 8
pasnnogHn Hepesa (Large White X
Pietrain), npe3 uHTepBasin 5 (n= 21), 7
(n=54), 8 (n=23) n 9 (n=42) gHu. NHTep-
Ba/TbT Ha NnoslyyaBaHe Oka3Ba [0CTOBep-
HO B/MUSIHME BBPXY KOHLUEHTpauuata wu
npoLeHTa Ha arnyTmHupaHu crnepmarto-
3ougn (p < 0.05). KoHueHTpaumsita Ha
crnepmMaro3ougn B cnepmara HapacTsa C
yBefnMyaBaHe Ha WHTepsBana Mexay
OTAENIHUTE cnepMoKosiekumn, kato ot 370
x10%cm® npu wHTepBan Ha nonyyasaHe
netr gHn goctura oo 414 x10%/cm?® npu
WHTepBasl OT AeBeT AHW. MpoueHTBT Ha
arnyTUHMpaHy cnepMaTo3ongn uma Haii-
Ma/lkKn CTOMHOCTW MpWU 7-OHEBEH WHTEp-
Ban (5,07 % +0,4), a Hali-ronemu npu 8-
OHEBEH WHTepBas1 Ha  nonyyasaHe
(7,3%+0,5). Hair-ronam npoueHT MbpTBU
crnepmarosonan ce Habnwogasar OTHOBO
npu 8 un 9 [HeBeH uWHTepBa/l Ha
nosyvyasaHe — 9,1% un 8,9%, CbOTBETHO, a
Hal-ManbK Npu 5 U 7 OHEBEH MHTepBasl
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SUMMARY

It was studied the influence of the
interval between ejaculate obtaining on
quality and quantity of boar semen. The
study covers 140 ejaculates collected
during the period from January 2011 to
May 2014 obtained from 8 breeding boars
(Large White x Pietrain),with intervals
between ejaculate collection 5 (n= 21), 7
(n=54), 8 (n=23) and 9 (n=42) days. The
interval between collections has
significant impact on the concentration
and percentage of agglutinated
spermatozoa in the sperm (p < 0.05). The
sperm concentration increases with the
increase of the interval between
ejaculations, as from 370x10° sperm/cm®
at interval of five days, it reached 414x10°
sperm/cm3 at interval of nine days. The
percentage of agglutinated spermatozoa
has the lowest values at 7-day intervals
(5,07 % +0,359), and the highest ones at
8-day intervals (7,3 % +0,522).

The highest percentage of dead
spermatozoa is observed again at 8 and
9-day intervals of obtaining — 9,1% and
8,9%, respectively, and the lowest at 5
and 7-day intervals of obtaining — 8 % and



Ha nosyvyaBaHe — 8 % n 8,2 %, cbOTBET-
HOo. Hapep BapvauvoHHO-CTaTUCTUYECKN,
C faHHWTe Gelle NnpoBedeH 1 NepapxmnyeH
KMTbCTEPEH aHanNun3 Cc uen ga ce Hanpaswu
KOMM/IEKCHA OLleHKa Ha 6a3aTa Ha OCHOBHU
napameTpu Ha cnepmonpogykuusita. bsxa
M3roTBEHN AEHAPOrpaMu 3a BCEKM eauH
OTAENEH WHTEpPBa/l Ha MoJjlyyaBaHe Ha
esikynatun. [MpoBefeHOTO rpynupaHe Ha
WUHAMBMAWMTE GUM MOIMO Aa ce M3nosn3ea 3a
noBULWIABaHe HaAEXAHOCTTA Ha NpeLeHKa u
fonbnBa MeToauTe  3a  OnpefensiHeTo
B/IMSIHUETO Ha WHTEpBasia Ha noslyyaBaHe
Ha esikynaTu BbpXy OCHOBHU napameTpu Ha
CnepmMonpoayKumsaTa npu Hepesute.
Kntoyosu Aymu:
WHTEPBa/T Ha MOJlyYyaBaHe,
KTbCTEPEH aHa/n3, geHaporpamm

Hepesw,
cnepwma,

yBO/[,

M3KyCTBEHOTO OCEMEHsIBaHe e Oc-
HOBEH MeTof 3a 3arnjoxaaHe Ha CBUHEeTe
B MPOMULL/IEHOTO CBMHEBBLACTBO. OT-
rnexaaHeTo Ha pasnogHNTe Hepesu
npeacTaBnsiBa 3HAYNTENIHU pasxoau 3a
cBuHedpepmuTe. Mo TasuM npuynHa e oT
CbLLECTBEHO 3HAYeHVEe NoslyyaBaHeTO Ha
no-rosisiM Gpoli A03M 3a OCEMEHSsIBaHe Ha
CBUHETE W CBOTBETHO peayumpaHe Ha
oTrnexgaHute pasniogHnum BbB depma-
Ta, 6e3 ToBa fa ce oTpasu Ha Ka4yecTBOTO
Ha nonydyeHWTe esakynatu. Bbpxy ka-
4YecTBOTO Ha esiKynata okasBaT BWUSHUE
MHOr0 (hakTopu, OT KOWTO Hali-BaXKHW ca
nopogarta, Bb3pacTra, MHAUBMAA U YecTo-
TaTa Ha nony4daBaHe (Miclea et al., 2008).
Pegvua aBTOpM cmATar, 4e BuMcoKaTa
yectoTa Ha nosiyyaBaHe Ha cnepma npu
Hepe3uTe okasBa OTpuUUaTeNHO BUSHWE
BbpPXY KauecTBOTO Ha esikynaTa (Pruneda
et al., 2005; Bajena et al., 2016). Cnopep,
Frangez et al. (2005) ka4yecTBOTO Ha
esikynaTta cnafa C yBefiMyaBaHe Ha 4ec-
TOoTaTa Ha nostydaBaHe.

B Tasm Bpb3ka Cu MOCTaBUXME 3a
uen pgda ce nMnpoyyn BANSHUETO Ha
WHTEpPBa/la Ha MnoslydyaBaHe Ha esikynarta
BbPXY HAKOM NMokasaTenu Ha cnepmaTta oT
TEPMUHA/THN HEPE3N.
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8,2 %, respectively. Along with the
variation and statistical, a hierarchical
cluster analysis was conducted, aiming at
performing a complex evaluation based
on basic parameters of sperm production.
Dendrograms was made for each interval

between ejaculate collections. The
conducted grouping of individual could be
used to increase the assessment

reliability and it complements the methods
for determining the influence of the
interval of obtaining the ejaculates on
basic parameters of sperm production of
boars.

Key words: boars, collection
interval, spemen, cluster analysis,
dendrograms

INTRODUCTION

Artificial insemination is major

method for sows breeding in intensive pig
production. Raising breeding boars is
significant costs for pig farms.

Therefore is essential to obtain a bigger
number of insemination doses and
respectively to reduce the number of
breeding boars raised in the farm, without
affecting the quality of the obtained
ejaculates.

Multiple factors affect the quality of the
ejaculate, and the most important are the
breed, age, individual and the frequency
of obtaining (Miclea et al., 2008). A
number studies have shown that high
obtaining frequency of sperm from boars
has negative influence on the quality of
the ejaculate (Pruneda et al.,, 2005;
Bajena et al., 2016). According to Frangez
et al. (2005) the quality of the ejaculate
decreases with the increase of the
frequency of obtaining.

Therefore, the aim of our research
is to examine the influence of the interval
between obtaining the ejaculate on some
semen parameters of terminal boars.



MATEPWNAN N METO4WA

MpoyyBaHeTO BK/IOYBaA 06WO 140
esikynara, NonyyYeHn npes nepuoga sHyapu
2011-maii 2014 r., fo6buTn OT 8 pasnaogHu
Hepe3a (Large White x Pietrain), npes
nHTepBann 5 (n=21), 7 (n=54), 8 (n=23) n 9
(n=42) gHn.

Esakynatnte ce nosyyasatr Mo
MaHyesfieH MeTo/, B rpajyvpaHa crnepmo-
cbbupaTenHa uvata, nokpuTa CbC CTe-
punHa mMapns. BepgHara cnep nonydaBa-
HeTo u PUNTpPUPaHETO esikynarta ce npe-
LeHsBa Nno clnegHUTe KOJIMYeCTBEHU W
KayecTBeHW nokasartesiu:

O6eM Ha esikynata (cm’);

- KoHueHTpauua Ha cnepmarto-
sonpute (x10° sperm/cm®), usmepeHa B
CNepMo/eH3NTOMETbP;

MoaBmxHOCT (%), onpeaeneHa no
PYTUHEH HA4YuMH MO MWKPOCKON CbC
ctraHgapto yesenuyeHue (Nikolov et al.,
2012);
- ArnyTHUpaHn u MbpPTBX Cnepma-
To3ouam (%) — onpefesieHa Mo PyTUHEH
HauvMH Moj, CBET/IMHEH MMWKPOCKOM, npu
yBenuyeHune x400 (Nikolov et al., 2012);
ToTanHa  KoHUeHTpauusi  (x10°
sperm/cm?®).

OueHKa Ha B/IMSAHWMETO Ha UHTepBa-
Nla Ha nosyyaBaHe Ha esikynatute, u
TAXHOTO rpynupaHe Ha 6a3a Ha OCHOBHU
nokasatenu Ha crnepMonpoaykumsata e
HanpaBeHa uype3 liepapxuyeH KibCcTepeH
aHanu3. /13non3saH e MeToabT Ha Mex-
ayrpynosoto cBbp3saHe (Ward, 1963;
Dyuran and Odelly, 1977), ¢ eBknngoBo
pascTosHMe KaTo Mspka 3a CXOACTBO
Mexzay nHaVBuauTe.

KnbCTepHUAT aHann3 U BapraLMoHHO-
cTatucTmyeckata 06paboTka Ha daHHuTe
6s1xa  UM3BBPLUEHM CbC  COPTyepeH
npoaykt SPSS version 19, IBM.

PE3YJITATN N OBCb)XXAAHE

B Tabnvua 1 e npeactaBeHO BAWSA-
HMETO Ha MHTepBa/la Ha nosiyyasaHe, Bb3-
pactoBara rpyna u uHamMeuga Bbpxy obema,
KOHUEHTpauuaTa, ToTaslHaTa KOHLEeHTpa-
uus, NOABWMXHOCTTA, MPOLEHTa Ha arnyTu-
HUPaHM U MBPTBU criepmaro3ongn B cnep-
Ma OT Hepesu.
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MATERIAL AND METHODS

The study covers 140 ejaculates
collected during the period from January
2011 to May 2014 obtained from 8 breeding
boars (Large White x Pietrain),with intervals
between ejaculate collection 5 (n= 21), 7
(n=54), 8 (n=23) and 9 (n=42) days.

The ejaculates were obtained by
manual method, collected in a graduated
semen-collection cup, covered with sterile
gauze. Immediately after the collecting
and filtering, the material was assessed
for quantitative and qualitative traits,
including:
volume of the ejaculate (cm®);
concentration of the sperms (x10°

sperm/cm3), measured in a sperm
densitometer;
- motility (%), determined by a

routine method, under microscope with
standard magnification ( Nikolov et al.,
2012);
- Agglutinated and dead sperms
(%) - determined by a routine method
under light microscope, with magnification
x400 (Nikolov et al., 2012);
Total concentration
sperm/cm?®).

The grouping of the individuals by
the main parameters of the sperm
production, depending on the class in
which they fall according to the sperm
concentration in the ejaculates, is done by
hierarchical cluster analysis. The method
of between-group lincage (Ward, 1963;
Dyuran and Odelly, 1977) was used with
Euclidean distance as a measure of group
similarity.

Cluster analysis and variational
statistical data processing were performed
with SPSS version 19 software, IBM.

(x10°

RESULTS AND DISCUSSION

Table 1 presents the influence of the
interval between collections, the age group
and individual on the volume, concentration,
total concentration, percentage of
progressively motile spermatozoa,
percentage of agglutinated and dead
spermatozoa in the boars semen.



Tabnuua 1. BinsHne Ha nHTepBasla Ha NoslydyaBaHe Ha crepma, Bb3pacToBaTa
rpyna v nHAnBMAa BbLPXY HAKOU MPpU3HauUy Ha crnepma oT Hepesu.
Table 1. Influence of interval between ejaculate collections, age group and

individual on some semen traits

F-kpuTepwii n cTeneH Ha gocToBepHocT / F-criteria and level of confidence

Mogaen / Model Mogaen 1/ Model

1

Mogaen 2 / Model 2

dakTop / Factor

VHTepBan Ha nonyyasaHeBb3pacToBa rpynaliHtepsasn Ha nonyyasaHeBb3pacTtosa rpynaliHausmng

Interval between Age group Interval between Age group Individual
ejaculate collections ejaculate collections
O6em / Volume, cm 0,888 20,09%** 1,149 0,250 25,09%**
KoHueHTpauus 2,936* 27,41%** 4,729** 11,66*** 7,433+
Concentration, x10%cm®
ToTasiHa KOHLUeHTpauns 0,777 1,948 0,755 3,944* 6,356***
Total concentration, x10°
MoaswxHocT / Motility, % 0,335 12,51*** 0,267 6,250** 6,125***
ArnyTuHUpaHu cnepmarosovam 3,084* 1,015 2,481 1,519 2,760**
Agglutinated spermatozoa, %
MbpTBU cnepmaTto3onam 1,748 4,721* 1,516 1,641 1,448
Dead spermatozoa, %
*P<0,05; *P<0,01; ***P<0,001
VHTepBansT Ha nosiydyaBaHe okas- The interval between collections
Ba JOCTOBEPHO BNUSHWE BBbPXY KOHUeH- | has  significant  impact on  the
TpayuaTa U npoueHta Ha arnytuHupaHu concentration and percentage of

cnepmarosougmn B criepmata (p < 0.05).
Bb3pactoBara rpyna oka3sa 3HaYMTEsTHO
B/IUSAHNE BbPXY BCUYKM MokKasatenu c
U3K/IOYEHNE Ha ToTauilHaTa  KOHLEeH-
Tpauus n arnyTUHUpaHnTe crnepmaTo3ou-
On. VIHOMBNABT € [OCTOBEPEH W3TOYHUK
Ha BapupaHe BbPXYy BCUYKM MPOYYEHU
npu3HauyM € W3KNIOYEeHWe Ha npoueHTa
MBPTBY CriepmaTo3onan B eskynata.

Ot durypa 1 e BUAHO, Y€ KOHLEH-
TpauuaTa Ha cnepmaro3ouau B cnepmMaTa
HapacTBa C yBesiMyaBaHe Ha MHTepBasna
Mexay OTAesHUTe esKynauuu, Kato oT
370 x10° sperm/cm® npu WHTepBan Ha
nong/anaHe net AgHu poctura o 414
x10° sperm/cm® npu uHTEpBan AeBeT AHU
(P<0,05). B cBoe npoy4yBaHe Miclea et al.
(2007) cbuwo ycTaHoBsIBAT HapacTBaHe
Ha KOHLUeHTpauuaTa C yBefnunyasaHe Ha
WHTepBasia Ha nosiyyasaHe. O6eMbT Ha
cnepmata HapacTsa oT 315 cm?® npu net
OHeBeH wuHTepBasi fo0 338 cm?® npu
nosiyyaBaHe Ha eakynatu npes 7 [HW,
cfef, KoeTo 3anoysa fa Hamasnsasa, KaTto
Ha aeseTus geH goctura 311 cm?,

agglutinated sperms in the semen (p <
0.05). The age group has significant
influence on all semen traits except the
total concentration and the agglutinated
sperms. The individual is a reliable
source of variation between all examined
semen parameters with the exception of
the percentage of dead sperms in the
ejaculate.

From Figure 1 it becomes obvious,
that the sperm concentration increases
with the increase of the interval between
ejaculations, as from 370x10° sperm/cm3
at interval of five days, it reached 414x10°
sperm/cm® at interval of nine days
(P<0,05). Miclea et al. (2007) also
establish an increase in the sperm
concentration with the increase of the
interval of semen collection. The volume
of ejaculate increases from 315 cm?® at
five-day interval, to 338 cm®  when
ejaculates are obtained at seven- day
intervals, thereafter starts to decrease, as
on ;the ninth day intervals it became 311
cm’.

87



370

B2 -

5 7

O6em, cm*/

Volume, cm*

& KoHuenTpaumna,
1.10%/cm?/
Concentration,
1.10%/cm*

WHTepean Ha nonyvaeaHe, oHN
Interval between ejaculate collections, days

dur. 1. AunHamuka npwu

obema Ha crnepmata Wu

KOHLUEeHTpaumsitTa Ha

cnepmMmarosonan B 3aBNCUMOCT OT MHTEPBaJ/la Ha lnoJjlydaBaHe Ha edKysiatute

Fig. 1. Variability of the volume and
interval between ejaculate collections

B ycnoeuata Ha Hawwua ekcnepu-
MEHT Ce yCTaHOBsIBa, Ye MOABWMXHOCTTA Ha
cnepmartosoungute B cnepmarta (Purypa 2)
He ce M3MeHS 3HaYNTENHO MpU pas/iMyHuTe
WHTEpBa/IN Ha MoslyyaBaHe Ha eskKynatuTe.
Hai-BuCOK MpoueHT Ha cnepmato3ounu ¢
NpaBoSIMHENHW HaCTbMaTeNHN  [BWXEHUS
MMa B CeMeHHaTa Te4yHOCT, nosyyYasBaHa
npe3 cefeM W OCeEM [HEBEH WHTepBan —
72,41 72,7 %, CbOTBETHO.

Iﬁl Iﬁl
5 7

sperm concentration depending on the

Within  the conditions of our
experiment, is established that the
percentage of motile spermatozoa in sperm
(Figure 2) does not change significantly with
different intervals of ejaculates obtaining.
The highest percentage of progressively
motile spermatozoa is found in the semen
obtained in seven- or eight-day intervals —
72,4 and 72,7 %, respectively.

B MopeiskHocT, %/
Motility, %

B ArnyTHHaUMA, %/
Agglutination, %

W MepTen, %/
Dead, %

o

a L

WMHTepean Ha nonyyaeaHe, oHn
Interval between ejaculate collections, days

dur. 2. lnHamurKa Npy nokasatesinTe NOABXHOCT Ha crepmara, arfiyTuHMpaHu u
MbPTBM cnepmMaTo3onan B 3aBMCMMOCT OT WHTepBasia Ha MoJfiyyaBaHe Ha
eskynatute

Fig. 2. Variability of the sperm motility, agglutinated and dead spermatozoa
depending on the interval between ejaculate collections
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MpOUEeHTLT Ha  arnyTuHupaHu
cnepmato3zoungmn (durypa 2) AOCTOBEPHO
Ce BNusie OT WHTepBasia Ha nosiyyasaHe
(P<0,05), kaToO Hai-HUCKM CTOMHOCTW ca
OTYETEHW nMpu  7-AHEBEH UWHTepBas
(5,07 % +0,359), a Hai-BUCOKM Mpu 8-
AHeBeH nHtepsan (7,3 % +0,522).

Haii-ronsim npoueHT MbpTBU chep-
mMaTto3onam ce HabngaBaT OTHOBO Mpu 8
M 9 AHEBEH MHTepBas Ha nosiydyaBaHe —
9,1% un 8,9%, CbOTBETHO, a Hal-MasTbk
npu 5 n 7 oHeBeH MHTepBaUl Ha NoslyyaBaHe —
8 % u 8,2 %, cboTBeTHO. Cnopepf, Frangez
et al. (2005) 3anno-gsemMocTTa Ha CBUHETe
M 6pos Ha NosydeHNTe NpaceHua ca Hai-
BMCOKM MpW OCEMEHSIBaHE CbC crepmMa
nony4yaBaHa BEAHBX CEAMUYHO.

ToTanHata KOHLUEHTpauusa KaTo
KOMMIeKCeH (pakTop, 3aBucely OT CbOT-
HOLLeHMEeTOo Mexay obema Ha cnepmara u
KOHLleHTpauusta Ha cnepmarosonjuTe B
Hed, JaBa ficHa npejcraBa 3a Crnepmo-
NPoOAYKTUBHOCTTA Ha XMBOTHUTE. Ha
durypa 3 e npencrtaBeHa OuHamMukarta
npy npoy4ysBaHWs mMokasarten B 3aBUCU-
MOCT OT WMHTepBasia Ha MosydyaBaHe Ha
eskynaTure.
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The percentage of agglutinated
spermatozoa (Figure 2.) is significant
influenced by the interval of obtaining
(P<0,05), as the lowest values are
reported at 7-day intervals
(5,07 % +0,359), and the highest ones at
8-day intervals (7,3 % +0,522).

The highest percentage of dead
sperms is observed again at 8 and 9-day
intervals of obtaining — 9,1% and 8,9%,
respectively, and the lowest at 5 and 7-
day intervals of obtaining — 8 % and 8,2 %,
respectively. According to Frangez et al.
(2005) the insemination rate of the pigs and
the number of piglets born are highest when
the insemination was performed with semen
obtained once a week.

The total concentration as a
complex factor, depending on the ratio
between the ejaculate volume and the
sperm concentration and provides a clear
image of the animals’ sperm production.
Figure 3 presents the dynamics of the
studied trait, according to the interval
between ejaculates obtaining.

124045 ° 124700

-ToTanHa
KOHLEHTPa
Lma, 1.10%/
Total
concentrat
ion, 1.10°

b 9

WMHTepBan Ha nonyuasaHe, 4HAU
Interval between ejaculate collections, day

dur. 3. AlnHamMrKa Npu ToTasTHaTa KOHLEHTPALMA Ha crepmMaTo3oman B eskyaT B
3aBMCMMOCT OT UHTepBasia Ha NoslyyaBaHe Ha cnepmaTa
Fig. 3. Variability of the total concentration of the sperm depending on the

interval between ejaculate collections
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CToiHOCTMTE NpW TO3W MNo-KasaTen ce
nokaysaT C yBe/iv4yaBaHe Ha uHTepBasia
Ha noJjlyyaBaHe Ha crnepma, KaTo Hai-
3HauuTeNHa pasnukata ce Habnogasa
Mexay 5-7 [gHEeBHWUTEe WHTep-Ban OT
112187 x10° go 121894 x10°, cbOTBETHO,
KOeTo e O0KOJI0O OCeM MpPOLEeH-TOB PbCT.
Pa3nvkata mexay nHTepsan Ha nosy4ya-
BaHe OT 7 AHU 1 nHTepBan 8 gHn e 2%, a
Mexny WwWHTepsasimte 8 u 9 gHM e
3HauyuTesiHo no-manko — 0,5%.

Hapen c BapuauyvoHHO-CTATUCTU-
Yyeckn, C pJaHHUTe Oelle nNpoBedeH U
nepapxmyeH KNbCTEpPeH aHanns ¢ uen ga
Ce HanpaBu KOMM/eKCHa oLeHka Ha 6a3a-
Ta Ha OCHOBHW napamMeTpu Ha cnepmo-
npoAykumnsta. OCHoBHaTa uen npu Kibe-
TepHUA aHanui3 e opraHusMpaHeTo Ha
JaHHUTe 3a noJiyyaBaHe Ha MpUEeMIMBU
opraHusaumoHHn  cTpyktypu  (Popov,
2002; Kuneva and Tahsin, 2015), upe3
rpynupaHe Ha HabnwoneHusaTa, KOUTo ca
nogo6HM nomexay cu. Ha geHgporpamu-
Te (burypa 4.1, 4.2, 4.3 n 4.4) e Hanpa-
BEHa KbCTepu3aums Ha 6asa npusHaum-
Te obeM M MNOABMXHOCT Ha crnepmarta,
KOHUEHTpaLumsa Ha crnepmaro3ongute,
KaKkTo 1 arnyTmHnupaHuTe n MbpPTBU cnep-
Maro3ougn, 3a BCEKM eAnH OT npoyysa-
HUTE MHTEepPBa/IN Ha NoJly4aBaHe Ha esKy-
natute. Ha durypa 4.1 e npeacraseHa
KnbCTepu3aumsa Ha WHAMBUAWUTE Mpu
WHTepBaJs1 Ha noJsiyyaBaHe Ha efakynaturte
ot 5 gHn. JaHHuUTe nokassaT, ye UHAW-
BUOMTE Ce pasnpefenAar B eANH OCHOBEH
KnbcTep. TOR BKNOYBA pPasnIOfHUUM C
Homepa 300 n 931, KoUTo ca C Hail-ronsiMo
CXOACTBO NO NPOYy4YBaHUTE MapameTpyu Ha
cnepmonpoaykuusaTta. Hepes ¢ Homep 943 e
cxofneH ¢ Homep 300 no npu3Haum o6em Ha
esikynaTa, MPOUEHT Ha arnyTuHupaHu wu
MBPTBM CMepmaro3ouamn, u no-otaasieyeH
no ocTaHanuMTe napameTpu. Ha cnepsaty
eTan KbM Taka OOPMEHUAT MNOAKNbCTEP
ce npucbeguHsaBa MHOMBUAG ¢ Homep 315.
OtgenHa rpyna dopmupaT MHAMBUAAM C
NeNe 901 n 917, kato BapuaHTi 901 n 300
ca C HaW-rofsMo eBKNMAOBO Pa3CTOsHUE
nomMexay cu.

The values of this trait increase with the
increase of the interval of obtaining the
semen, as the most significant difference
is observed between the 5 and 7-day

intervals  from 112187x10°  to
121894x10°,  respectively, which is
around an 8 percent increase. The

difference between intervals of obtaining
of 7 days and intervals of 8 days is 2%,
and between the intervals 8 and 9 days it
is significantly smaller — 0,5%.

Along with the variation and
statistical, a hierarchical cluster analysis
was conducted with the data, aiming at
performing a complex evaluation based
on basic parameters of sperm production.
The main goal of the cluster analysis is
the organization of the data in order to
obtain acceptable organizational
structures (Popov, 2002; Kuneva and
Tahsin, 2015), by grouping the
observations which are similar to each
other. On the dendrograms (Figure 4.1,
4.2, 4.3 and 4.4) clusterization was made
on basis of the traits volume and maotility
of the sperm, sperm concentration, as
well as the agglutinated and dead
spermatozoa, for each of the examined
intervals for obtaining the ejaculate.
Figure 4.1 presents the clusterization of
the Individuals at interval of obtaining the
ejaculates of 5 days. The data shows that
the individuals are distributed in one main
cluster. It includes breeding boars with
number 300 and 931, which have the
biggest similarity regarding the studied
parameters of sperm production. Boar
with number 943 is similar to number 300
in the following semen traits — volume of
the ejaculate, percentage of agglutinated
and dead spermatozoa, and more distant
under the other parameters. During a
following stage, individual with number
315 joins the formed sub-cluster.
Individuals with No. 901 and 917 form a
separate group, as variants 901 and 300
have the longest Euclidean distance
between each other.
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Individual s

300

ms

dur. 4.1. MepapxnyeH KNbCTEPEH aHa/In3 B 3aBMCUMOCT OT NpusHauuTe 06em u
NMoABWKHOCT Ha CnepMata, KOHLEeHTpauus Ha cnepmMaTto3ouaunTe, aryTUHUpaHu
1 MBPTBU CriepMaTo30Man Npu NeT AHEBHA YecToTa

Fig. 4.1. Hierarchical cluster

analysis depending on the volume and

concentration of the sperm, motility of the spermatozoa, agglutinated and dead

spermatozoa at five daily frequency

JeHaporpama Ha 6a3arta Ha cpefHUTe MeXAyrpyrnoBu pascTosaHUSA
Dendrogram based on average between-group linkage

Mpu peHpgporpamata, onucealla
pasnpefesnieHneTo Ha nHamsuauTe npu 7
[HEeBHa 4YecTOTa Ha MoJjlyyaBaHe Ha
eskynatute (Purypa 4.2), yctaHoBsiBame
N3BECTHO CXOACTBO C MNO3ULMOHWPAHETO
Ha )XMBOTHUTE KakTO Mpu MNO-KpaTKuA
WHTepBaU1 Ha eakynauua. Tyk OTHOBO
pasnsiogHnun ¢ Homepa 300 u 931 ca
Hall-CXO4HW NO NMpoyyYBaHNTe nokasaresm
Ha crnepmaTa, HO KbM TO3W MOAKNBLCTEP
ce npucbeiuHABaT Olle [ABe XMBOTHU
(327 n 943), cxogHW nNo nokasarenuTte
KOHUEHTpauus Ha crnepmarosonaure,
NoABWXHOCT Ha cnepmara, ar/lyTUHUpaHu
1 MBPTBU cnepmMaTosouaun. MNpu npoyysa-
HaTa 4yecToTa Ha nosyyaBaHe Ha efky-
natute mexgy Homepa 901 n 917 uma
no-rofIsMo CXoACTBO B CpaBHeHMe C net
[OHEeBHUA nepuoa.

On the dendrogram, describing the
distribution of the individuals at 7-day
frequency of obtaining the ejaculates
(Figure 4.2), we established a certain
similarity with the positioning of the
animals as with shorter interval of
ejaculation. Here, again breeding boars
with numbers 300 and 931 are the most
similar in the studied semen parameters,
but this sub-cluster is joint by two more
animals (327 and 943), similar in the
parameters — sperm concentration,
sperm motility, agglutinated and dead
spermatozoa. At the studied frequency of
obtaining the ejaculates  between
numbers 901 and 917, there is a bigger
similarity compared to the 5-day period.
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dur 4.2. MepapxnyeH KTbCTEPEH aHaIM3 B 3aBMCUMOCT OT NpusHaumTe 06em u
NoABMXHOCT Ha criepmMaTa, KOHLEeHTpauus Ha cnepmaro3ounauTe, arfyTUHUPaHN
N MBPTBU CnepmMaTo3onam npu ceieM AHeBHaA YecToTa

Fig. 4.2. Hierarchical cluster

analysis depending on the volume and

concentration of the sperm, motility of the spermatozoa, agglutinated and dead

spermatozoa at seven daily frequency

JeHaporpama Ha 6a3arta Ha cpefHUTe MeXAyrpyrnoBu pa3cTosHMS
Dendrogram based on average between-group linkage

Ha ®urypa 4.3 ca npepcraBeHun
pesyntatmte OT KabCTepu3aumaTa Ha
WHOVBUANTE NPU OCEM OHEBEH UHTEPBAs
Ha nony4yaBaHe Ha esikynatute. eHapo-
rpamaTta cbabpXa ABa OCHOBHU KNbCTe-
pa, MbpPBUAT OT KOUTO ce obpasyBa OT
[Be XVBOTHU, KOUTO Ha NpakTuka ca 6e3
pasnuuua No npoyysaHuTe nokasaTtesnu -
NeNe 315 n 943, KbM KOUTO Ha cneasall
eTan ce npucbeuHABa U Hepe3 HoMmep
327. BTOpPUAT OCHOBEH K/TbCTEP BK/IOYBA
B cebe cu gBa nogknbcTepa — eauHUAT
hopmupaH oT nHamemam ¢ Homepa 901 n
917. Tpwn TAX CXOACTBOTO € NO MOABUX-
HOCT Ha crepmara, KOHUeHTpauusa Ha
cnepmarosouguTte u npoueHTa MbpPTBU
Knetkn. ApyrusaTt nofknbcrep ce opmu-
pa ot pasmiogHuum 300 n 931. Mexny
Te3un ABa uHgusmnaa 611M3ocTTa, oTyeTeHa
ypes eBK/IMAOBOTO pasCcTosHue e no
nokasaTtenute MOABWXHOCT, arnyTuHupa-
HU 1 MBPTBU CnepmaTo3onam.

Figure 4.3 presents the results of
the clusterization of the individuals at
eight-day interval between obtaining the
ejaculates. The dendrogram contains two
main clusters, the first of which is formed
by two animals, which practically do not
have differences in the studied
parameters — No. 315 and No. 943, which
are later joined by breeding boar number
327. The second main cluster includes
two sub-clusters — one of them is formed
by animals with numbers 901 and 917.
With them, the similarity is in the moatility
of the sperm, the sperm concentration
and the percentage of dead cells. The
other sub-cluster is formed from breeding
boars 300 and 931. The similarity
between these two individuals, reported
through the Euclidean distance, is in the
traits — the percentage of motile
spermatozoa, agglutinated and dead.
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dur. 4.3. MepapxuyeH KNbCTEPEH aHa/IM3 B 3aBUCUMOCT OT NpU3HauuTe 06em u
NOABWXHOCT Ha crepmarta, KOHLUEeHTpaunsa Ha cnepmaTto3onauTe, arnyTuHupaHu
N MbPTBM CNepMaTo3onam nNpu ocem AHEBHA YecToTa

Fig. 4.3. Hierarchical cluster analysis depending on the volume and
concentration of the sperm, motility of the spermatozoa, agglutinated and dead

spermatozoa at eight daily frequency

JeHaporpama Ha 6a3aTta Ha cpefHUTe MeXAyrpyrnoBu pascTosHUA
Dendrogram based on average between-group linkage

pynupaHeTo Ha WHAMBUAUTE NpwU
WHTEpBasl Ha MosiyyaBaHe Ha esKynatu
oT 9 gHu (Purypa 4.4) nokassa obpasysa-
HeTO Ha eflH OCHOBEH KNbcTep. B Hero
Hepe3n ¢ Homepa 943 u 947 ca Hai-
6/1M3KN MO nokasaresiTe Ha cnepmonpo-
AyKumsaTa. Ha no-KbCeH etan KbM TaX ce
npucebegnHasatr uHamsman 315 un 300.
Cneppaliure no XOMOTeHHOCT ca eslKy-
natute Ha Hepesn 300 n 327, kouTO ca
CXO4HW NO nokasaresinTe NoABUMXKXHOCT Ha
cnepmata, ariyTMHMpaHu ©n  MbPTBU
cnepmarosongn. W Tyk, Kakto u npu
WUHTEpBasIMTe OT 5 u 7 OHW, Hai-oTga-
leyeH no BCUYKM pasriexjaHu nokasare-
nn e nHameung ¢ Homep 901.

The grouping of the boars with
interval of obtaining ejaculates of 9 days
(Figure 4.4) shows the formation of one
main cluster. Where, boars with numbers
943 and 947 are closest in semen
parameters. At a later stage, the
individuals 315 and 300 join them. The
next ones in homogeneity are the
ejaculates of boars 300 and 327, which
are similar in the semen parameters —
motility of spermatozoa, agglutinated and
dead sperms. Here too, as in the intervals
of 5 and 7 days, the individual with
number 901 is the most distant in all
indicators.
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dur. 4.4. NepapxnyeH KNbCTEPEH aHa/IM3 B 3aBUCUMOCT OT Npu3HaumTe o6em u
NOABWXHOCT Ha crnepmarta, KOHLEeHTpaumsa Ha cnepmaTto3ouauTe, arnyTuHMpaHu
N MbPTBM CrepmMaTo3onan nNpu AeBeT AHEBHA YecToTa
Fig. 4.4. Hierarchical cluster analysis depending on the volume and
concentration of the sperm, motility of the spermatozoa, agglutinated and dead
spermatozoa at nine daily frequency
[JeHaporpama Ha 6a3arta Ha cpefHUTe MeXAyrpyrnoBu pascToAaHUA
Dendrogram based on average between-group linkage

n3BOAN CONCLUSIONS

VHTepBanbT Ha nonyyaBaHe OKas- The interval between collections
Ba [IOCTOBEPHO B/IMAHWE BbPXY KOHUeEH- | has significant impact on the concentration
TpauusTa W npoueHTa Ha arnytTuHupadu | and percentage of agglutinated sperms in
cnepmarosonau B cnepmata (p < 0.05). the sperm (p < 0.05).

KoHUeHTpaumaTa Ha cnepmarosonau The sperm concentration increases
B crepmara HapacTBa C yBenuyasaHe Ha | with the increase of the interval between
UHTEpBana Mexpay OTAe/lHMTe ChnepMoko- | ejaculations, as from 370x10° sperm/cm3
nekuun, kato ot 370 x10° sperm/cm’® npu | at interval of five days, it reached 414x10°
UHTEpPBAaN Ha nosyvasaHe neT AHW foctura sperm/cm3 at interval of nine days. The

6 3 . . .
Ao 414 x10° sperm/cm” npu uHTEpBan oT | total concentration increased negligible
AEBET Y. TOTanHaTa KOHLUEHTPALWA HapacT- | with  increasing ejaculate  collection
Ba He3HaynTesNnHo C yab/nKaBaHe Ha UHTep- interval over 7 days

Bas1a Ha NosyyaBaHe cref ceaMust AeH.
MpoueHTBLT arnyTuHupaHu cnepma- The percentage of agglutinated
TOo30MAM B cnepmara MMa Hai-HWCKM | sperms has the lowest values at 7-day
CTOMHOCTM npu  7-AHeBeH wuHTepBan | intervals (5,07 % *0,359), and the highest
(5.07 % +0,359), a Hali-Bucokn npu 8- | ones at 8-day intervals (7,3 % +0,522).
AHeBeH nHtepsan (7,3 % +0,522). The highest percentage of dead
Hari-ronam npoueHT MbPTBU crep- | sperms is observed again at 8 and 9-day
maro3onam ce Habnogasar 0THOBO nNpu 8 | intervals of obtaining — 9,1% and 8,9%,
n 9 AHeBeH MHTepBas Ha mnonyyasaHe | respectively, and the lowest at 5 and 7-
9,1% un 8,9%, CbLOTBETHO, a Hail-manbK | day intervals of obtaining — 8 % and 8,2
npm 5 un 7 [HeBeH WHTepBas Ha | %, respectively.
nosydyasaHe 8 % u 8,2 %, CbOTBETHO.
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MpoBeaeHUST iepapXxmyeH KnbcTe- The conducted hierarchical cluster
peH aHannM3 6u Morbn Aa ce usnonsea 3a | analysis could be used to increase the
noBuLIaBaHe HafeXxAHOCTTa Ha npeueHka | assessment reliability and it complements
WU gonbneBa meToauTe 3a onpepgensHeto | the methods for determining the influence
BNNSHMETO Ha MHTepBana Ha nosnydaBaHe | of the interval of obtaining the ejaculates
Ha esikynaTy BbpXy OCHOBHM napameTpu | on basic parameters of sperm production
Ha cnepmMonpoayKuusita npu HepesuTe. of boars.
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PE3OME

N3cnegBaHn ca Hskonm Mopdo-
OUOXMMUYHM U MMYHOOTUYHW MoKa3are-
M Npy XMBPUAHN Hepesn. YCTaHOBEHO e,
Yye BCMYKW MoKasartesim ca B rpaHuumuTe Ha
h1310I0rNYHUTE HOPMK: BPOIA NIEBKOLUTU
11,2 x 10°, xemorno6uH 107,6 o/l, obuy,
6enTtbk 83,4 g/l, charoyuTapHa aKkTUBHOCT
55,7 %, cparouutapHo uncno 1,9, cparoym-
TapeH vHaekc 3,1, NM3ouMMHa akTUBHOCT
39,8 %, 6akTepuumnaHa akTmBHoCT 60,5 %.
Mpaswu ce n3Boaa, Ye XMbpuaHUTe Hepesu
nputexasart BrYCOKa 06La MMyHHa 3aLlm-
Ta, rapaHTmpaiia um gobpa aganTMBHOCT
KbM (pakTopuTe Ha nNpou3BOACTBEHATA
cpepa.

KniouoBu aymu: Hepesu, NeBKOUUTH,
XeMorfiobuH, o6La ycToiumBocT

yBO/[,

OTgenHuTe hakTopy Ha BbHLLHATA
cpefa (6bUoTMYHU N abUOTUYHK), KaKTO U
C/IOXHUTE B3aMMOBPDB3KA MeEXay TAX,
oKka3BaT CbLUECTBEHO B/IMSAHWE BbPXY 06-
waTta obMsHa Ha BellecTBaTa B OpraHus-
Ma, HEeroBoTO 3fpaBe W MNPOAYKTUBHOCT,
UMyHOBMOMOrMYHaTa My  PeakTUBHOCT,
TOM/IMHHUA GanaHc u obmsiHaTa Ha raso-
BeTe, reHeTUYHNA NoTeHUuWan, penpoayk-
unaTa v peguua Apyrv yHKUMM Ha opra-
Husma (Plyashchenko and Khokhlova,
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SUMMARY

Some morpho-biochemical and
immunological indicators of hybrid boars
have been tested. It has been established
that all indicators are within the borders of
the physiological norms: leukocytes count
11,2 x 10°, hemoglobin 107,6 g/l, total
protein 83,4 g/l, phagocytic activity 55,7
%, phagocytic number 1,9, phagocytic
index 3,1, lysozyme activity 39,8 %,
bactericidal activity 60,5 %. The
conclusion is made that hybrid boars have
high general immune protection, which

guarantees good adaptability to the
factors of the production environment.
Key words: boars, leukocytes,

hemoglobin, general resistance

INTRODUCTION

The various factors of the of the
environment (biotic and abiotic) as well as
the complex interconnections between
them, have significant influence on the
overall exchange of substances in the
organism, its health and productivity, its
immunobiological reactivity, the thermal
balance and the exchange of gases, the
genetic potential, the reproduction and a
number of other functions of the organism
(Plyashchenko and Khokhlova, 1976;



1976; Petkov et al., 1979; Bildirev et al.,
1989; Kuznetsov and Lysov, 2002;
Voronin et al., 2002; Kunavongkrit et al.,
2005; Tolon et al.,, 2008; Vasilevich and
Borovina, 2009). HayuyHuTe mnscnegsaHusi
N npakTukata [okasBaT, Ye KOJIKOTO Mno-
BMCOK € TeHETUYHMSA MOTEHUMAN Y XUBOT-
HWTE, TOSIKOBa MO-C/IOXKHM CTaBaT B3a-
MMOOTHOLLEHNATa Mexay dakTopuTe Ha
cpeparta (Voronin et al., 2002). Cunata n
CTeneHTa Ha Te3n Bb3AENCTBUA BbpXYy
34paBeTo, MPOAYKTMBHOCTTA U YCTONYM-
BOCTTa Ha cBuHeTe cnopeg O'Brien et al.
(1989) ce onpenensit He caMo OT napameT-
puTe Ha BCEKM XUIMEHEH MoKasaTesi, HO U oT
NPOABL/MKATENHOCTTA UM HAa Bb3AENCTBIE.

BHOCBT Ha HOB reHeTM4eH mare-
pvan npes nocnegHvuTe rogvHM HapacHa.
CTonaHckute pes3yntat OT WMHNOPTHUTE
XMBOTHM 0Gaye He BMHarM OTroBapsAT Ha
ovakBaHusaATa (Zhemerkina et al., 2002).
MocTaBeHN npu HOBUTE YCNOBUA Ha
XXMBOT MHOIO OT (pakTopuTe Ha cpepara
ce npeBpbLUAT B CTPECOBU 3a TAX. Bcuuko
TOBa Ce oKa3sBa MpuyMHa 3a HapyLleHus B
obmMsaHaTa Ha BellecTBata, 3a Hamans-
BaHe Ha NPOAYKTMBHOCTTA W 3a PaHHOTO
UM mn3koyBaHe ot pasnnog (Khusainova,
2004; Gridnev and Gridneva, 2006;
Podobed, 2007).

YcTouMBocTTa Ha oOpraHusma e
efHa OT Hali-4eCcTo MW3M0/s3BaHUTE My
PYHKLUMN 3a XapakTepusupaHe MexXaHu3-
Ma Ha ajantauus, usnbjHaBalla Xapak-
TEpPHW 3ajayn npyv nNoaAbpXaHeTo Ha
CTPYKTYPHO-(DYHKUMOHaNHaTa XOMeo-
cTasa Ha opraHmama (Molyanova, 2011).

Wwmaiikn npen Bug TOoBa, HUE cu
noctaBuxme 3a LUen Aa aHaim3mpave
npoueca Ha ajanTaums Ha XubpugHu
Hepesu (Large White x Pietrain), BHOC OT

®paHuMsi, KaTo  M3MOM3BaMe  HSIKOU
MOP(O-GUOXVMUYHN U VMYHOJIOTUYHU
nokasare/siu.

MATEPWNAN N METO4WA

PasnnogHuuute ce oTrnexpaxa B
TyX/leHa crpaja C [AbpBeHa MoKpuBHa
KOHCTPYKLMS, C BbHIUHA W BbTpeLlHa
Bapo-NscbyHA 3aMa3ka W LIMMEHTOB Noj, B
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Petkov et al., 1979; Bildirev et al., 1989;
Kuznetsov and Lysov, 2002; Voronin et
al., 2002; Kunavongkrit et al., 2005; Tolon
et al.,, 2008; Vasilevich and Borovina,
2009). Scientific research and practice
prove that the higher genetic potential in
the animals, the more complicated the
relations between the environment factors
become (Voronin et al, 2002). The
strength and degree of these effects on
the health, productivity and resistance of
the pigs, according to O'Brien et al. (1989)
are determined not only by the
parameters of every hygiene indicator, but
also by the duration of their impact.

The import of new genetic material
has increased in the last years. The
economic results of the imported animals,
however, do not always meet the
expectations (Zhemerkina et al., 2002).
Placed under new living conditions, a lot
of the environmental factors become
stressful to them. All this turns out to be a
reason for disturbance in the exchange of
substances, for decrease in the
productivity, and for their early exclusion
from the breeding (Khusainova, 2004;
Gridnev and Gridneva, 2006; Podobed,
2007).

The resistance of the organism is
one of its most frequently used functions
for characterization of the mechanism of
adaptation, performing typical tasks for
the maintenance of structural-functional
homeostasis of the organism (Molyanova,
2011).

Keeping this in mind, we set
ourselves a task to analyse the process of
adaptation of the hybrid boars (Large
White x Pietrain), imported from France,
by using some morphological biochemical
and immunological indicators.

MATERIAL AND METHODS

The breeders were raised in a brick
building with wooden roof construction,
with inner and outer lime-sand mortar and
a cement floor in the region of the town of



palioHa okosno rpag Mnosavs npes nepvo-
ha Hoemepu-MapTt 2012/13 rogmnHa. Crpa-
JaTa e nos3uuMoHMpaHa B NocokKa W3TOK-
3anag, a npo3opuute i ca MOHTMPAHN Ha
IOXHaTa Haf/bXHa cTeHa. Temnepartypa-
Ta W OTHOCUTENHaTa BJIAXHOCT BbH U
BbTpPE B Ccrpajara um3MepBaxme CbC cef-
MWYHWM Tepmo-xurporpacm u KOHTPOM-
paxme ¢ NCUXpomeTbp Ha ACMaH, [Buxe-
H/EeTO Ha Bb3dyxa W oxnaxjawara
BE/IMYMHA — C KaTtaTepMOMETbpP, WHTEH-
3MBHOCTTA Ha OCBETEHOCT — C JlyKCUMe-
Tbp PU 320, a KOHUEeHTpaymaTa Ha amo-
HAKa ¢ aperep. MNogpobHuTe pesyntatu
3a XUIMEHHOTO CbCTOAAHWE Ha crpajarta u
MUKPOKNNMaTa B Hes ca NpefcTaBeHu B
oTAenHo  cbobuwieHne  (Hristev  and
Zapryanova, 2014).

Hepesute 6sixa Ha Bb3pacTt 12-24
mMeceLa 1 65ixa nMocTaBeHW Npu egHaKbB
XpaHWUTENEH PeXuM, Cbr1acHO HOpMaTuMB-
HUTe u3nckBaHusA. o BCAKO Bpeme Ha
[JEeHOHOLWMeTo MM ce npefocTassile CBO-
6ofeH fJocTbN [0 [ABopyeTara 3a pas-
XoAKa ¢ obLia nnouy 3a Bcekn no 17 m® a
OT crpagaTta —no 6 m°.

KpbB 3a wu3cnegBaHe B3emaxme
CYTPVH npean XpaHeHe OT OYHUS CUHYC.
BpoAaT Ha nesKouuTUTE Onpegensxme c
Kameparta Ha Blopkep, o6WMAT 6enTbk -
no 6uopeToBMsa MeToA, a XemorsobrHa —
no metoga Ha [pankuH (Angelov et al.,
1998). daroumTapHaTa akTMBHOCT, ¢haro-
UUTapHOTO YMC/O W MHAEKC onpeaensxme
C VHaKTVBUpaHa KynTypa Ha Staphylococcus
albus (Voronin et al., 2002). J/InsoymMmHata
aKTUBHOCT Ha cepyma onpegensxme no
MeTtos, Ha Dorofeychuk (1968) kaTo 3a
TecT-KynTypa usnonssaxme Micrococcus
lysodeicticus, a 6akTepuumgHaTa axkTuB-
HOCT Ha KpbBEH CepyM — MO MeToh Ha
Smirnov and Kuzmin (1966) npu TecT-
Kyntypa E. coli.

Pesyntatute o6paboTuxme
BapuaLumOHHO-CTaTUCTUYECKM.

PE3YJITATN N OBCBbXAAHE
B Hawwn npegvwHn um3cnefsaHus
yCTaHOBVXME, Ye MHgopMauysita OTHOC-
HO peakuusTa Ha opraHmMsma kbM hakTo-
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Plovdiv in the period November-March
2012/13. The building is positioned to the
east-west and the windows are mounted
on the south longitudinal wall. We
measured the temperature and the
relative humidity outside and inside of the
building with weekly thermo-hygrographs
and we controlled them with Assmann
Psychrometer, the air movement and the
cooling value — with a kata thermometer,
the luminous intensity — with a light meter
PU 320, and the ammonia concentration
with a drager. The detailed results for the
hygiene state of the building and the
microclimate in it are presented in a
different message (Hristev and
Zapryanova, 2014).

The boars were at the age between
12-24 months and were placed under one
and the same nutritional regimen, in
accordance with the normative
requirements. They had permanent free
access to the small yards for walking with
total area for each of 17 m?, and from the
building — 6 m* each.

We took blood samples for testing
in the morning before eating from the
ocular sinus. We determined the
leukocytes count with the Burker
chamber, the total protein — with the biuret
method, and the hemoglobin — with the
method of Drabkin (Angelov et al., 1998).
The phagocytic activity, phagocytic
number and index we determined by
inactivated culture of Staphylococcus
albus (Voronin et al, 2002). We
determined the lysozyme activity of the
serum with Dorofeychuk’s method (1968)
as we used Micrococcus lysodeicticus for
test culture, and the bactericidal activity of
the blood serum — under Smirnov and
Kuzmin's method (1966) with E. coli test
culture.

We processed the data through
variational and statistical methods.

RESULTS AND DISCUSSION
In our previous surveys, we
established that the information regarding
the reaction of the organism to the



puTe Ha cpeparta He Tpsbsa ga ce pas-
rnexga epnHosHauyHo, a u3cnefjBaHusATa
cnefBa Aa BK/OYBAT KOJIKOTO CE MOXe
no-ronsaM Habop OT u3cnensaHus
PU3NONOTNYHKN, MOPEOOTMYHN, BUOXK-
MWYHWU, UMYHOIOMMYHN 1 apyru (Hristev et
al., 1996).

3BecTHO €, Ye posiATa Ha cepyMm-
HUTE O6enTbYMHM B OpraHM3mMa He ce
orpaHM4yaBa camo [0 peryavpaHe Ha
OCMOTUYHOTO HansraHe n pH Ha KpbBTa,
B TpaHcnopTa Ha 3axapuTe, MasHVHUTE,
xopmoHuTe n apyrm (Angelov et al., 1998).
Khrabustovskiy (1974) o6o6uwaBa, a
Karmoliev (1988) ponbnea, 4Ye WMMEHHO
6enTbuMHMTE ca Tesu, KouTo pJasart
UHopmauma 3a 3a40BOJIEHOCTTa Ha
opraHusma c naacTvyHu BellecTsa U ca
MaTepuasiHa OCHOBa 3a pa3BWTMETO Ha
e/[jHa BUCOKa Pe3NCTEHTHOCT.

ETo 3awo, CcbabpXaHMeTo Ha
O6LWMAT MPOTEMH B KPbBHUS CEPYM Ha
Hepe3ute e OT CbLECTBEHO 3Ha4yeHue
npuM m3yyaBaHe He camo Ha (U3nOosIo-
rMaTa Ha CBMHETe, HO 1 3a npocnegsBaHe
npouecute Ha camaTa cnepmaToreHesa
(Zaytsev et al., 2008). YcTaHOBeHUTE OT
Hac HMBa Ha 06LLMTE CEePYMHU NPOTEUHU
(Tabnmya 1) 6e B rpaHuMuMTe Ha
PM3MOMOTNYHNTE HOPMK 3a TO3M BUA U
Kateropus xuBoTHu — 83,4 g/l (Angelov et
al., 1998). CbrnacHo KoHcTaTaumsita Ha
Zaytsev et al. (2008) v nonyyeHuTe oOT
Hac pesyntartu, MOXe Aa NprvemMem, ye ca
Ha/MLe YC/I0BWS, rapaHTupawiy nosnyya-
BaHEeTO Ha Mb/IHOLLEHHW MOJI0BU KNETKN OT
Te3n Hepesun. B npegvwHm Hawn nscnes-
BaHusa (Hristev and Zapryanova, 2014 ) Ha
CbLUWTE XMBOTHU YCTAHOBMXME, Y€ HUC-
KATe TemnepaTypu u Bucokata BJIaXXHOCT
Ha Bb34yxa npes 3umara u eceHTa umart
cTMMynvpaly, edpekt BbpXy rbcroTata Ha
crnepmara n aKTMBHOCTTA Ha
crnepmarosouguTe P<0,001, pokato
NIeTHUTE TemnepaTypu HamanssaTt 6posT
UM W TAXHATa MOABWXHOCT, HO MOBULLA-
BaT o6ema Ha crnepmara.

99

environmental factors should not be
viewed unambiguously and the
examination should include as large a set
of examinations as  possible
physiological, morphological, biochemical,
immunological and others (Hristev et al.,
1996).

It is known that the role of the
serum proteins in the organism is not
limited only to regulation of the osmotic
pressure and pH of the blood, the
transport of the sugars, fats, hormones,
etc. (Angelov et al., 1998). Hrabostovski
(1974) concludes, and Karmoliev (1988)
adds that exactly the proteins are the
ones that give information for the
satisfaction of the organism with plastic
substances and are material base for the
development of high resistance.

This is why the content of total
protein in the blood serum of the boars is
essential not only in the examination of
the swine physiology, but also for tracing
of the processes of spermatogenesis itself
(Zaytsev et al., 2008). The levels of total
serum protein we measured (table 1)
were within the reference range for this
type and category of animals — 83,4 g/l
(Angelov et al., 1998).

According to the conclusion of Zaytsev et
al. (2008) in the results we have obtained,
we can accept that there are present
conditions, guaranteeing the obtaining of
complete sex cells from these boars. In
previous surveys of ours (Hristev and
Zapryanova, 2014) of the same animals,
we established that the low temperatures
and the high air humidity in winter and
autumn have stimulating effect on the
thickness of the semen and the activity of
the sperms — P<0,001, while summer
temperatures decrease their count and
motility, but increase the volume of the
semen.



Tabnuua 1. Mopo-6UOXUMUYHN U MMYHOMIOTMYHU NoKasaTesin npu XmoepuaHu

Hepesun

boars

Table 1. Morphological biochemical and immunological indicators of hybrid

Mokasatenu / Indicators (X£Sx)

darountapHa aktTnBHocT / Phagocytic activity, % 55,7+2,2

darouuntapHo uncno / Phagocytic number 1,9+0,2

darountapeH nHaekc / Phagocytic index 3,1+0,3

NnzoummHa akTnBHOCT / Lysozyme activity, % 39,8+2,7

BakrepuuuaHa aktuBHoCT / Bactericidal activity, % 60,5+3,3

06w, 6entbk / Total protein, g/l 83,4+2,8

Bpoii neBkouutn / Number leukocytes, x 10° 11,2+0,3

XemornobuH / Haemoglobin, g/l 107,6+1,8

CpegHusaT 6poil Ha neskouuTUTE
npu To3m xmbpug 6e 11,2 x 10° 1. e. B
rpaHuuuTe Ha PU3NONOTMYHUTE HOPMMU.
CblLIOTO MOXe fa Ce Kaxe W 3a HMBOTO
Ha xemornobuHa — 107,6 g/l. OT ToOBa
cfefjsa fa npuemem, 4e npu umscnep-
BaHUTE Hepe3n OKUCNUTESTHUTE MpoLecu
npotuyaT HOPMaJ/IHO, a K/eTbyHarta
CbMNPOTMBA Ha JIEBKOUUTUTE € 3ana3eHa.
B nopgkpena Ha ToBa ca W pesynrartute,
Xapakrtepusupawy arouutapHara 3a-
wmTa Ha XnBoTHUTE — 55,7%. 3a BMCcoKa
(haroumTapHa akTMBHOCT Ha Hepe3n oT
nopoaunte [Awopok u fonsma 6sna cbob6-
waeaT ouwe Zaytsev et al. (2008) kato
nocoysaT cToMHocTM OT 41,5 go 42,4 %
npe3 nepvofa Ha TAXHOTO Hai-akTVBHO
n3non3saHe.

MokasaTesn, KOMTO Xapakrepuaunpa
[o6pa CbNPOTUBISEMOCT Ha OpraHu3ma
KbM MPUYMHUTESIN OT pas/IN4yHO ecTecTBO
ce nocoysa 6akTepuUUOHOCTTA Ha KPbB-
HUA cepyMm. BCbLHOCT TA oTpassiBa Cy-
MapHOTO [eiCcTBME Ha Lenus KOMMIeKc
OT XymoOpaslHM (hakTopy Ha 3awuTta

(Hristev, 2007). W3cnegBaHuATta npu
XMOPUAHM  Hepe3n roka3axa BuCOKa
aKkTMBHOCT — 60,5%. ToBa HM paBa

OCHOBaHve [a 3aTBbpPANYM M3Ka3aHOTO OT
Hac MHEHMWe, uYe Te3n XWBOTHW Npute-
XaBaT BMCOKa YCTOMYMBOCT U 3anaseH
3/lpaBeH CTaTyc, He3aBUCHMO OT aKTuB-
HOTO MM NOMOBO W3MNO/I3BaHeE.
Mypamugasata Ha KpbBHUS CEPYM
ce npuema, 4Ye A0MNb/Ba aKTMBHOCTTA Ha
KOMMN/IeMeHTa K MoBulIaBa CcMunates-

The average leukocyte count with
this hybrid was 11,2 x 10°, i. e. within the
reference range for the physiological
norms. The same can be said for the
level of hemoglobin — 107,6 g/l. Therefore
we assume that with the examined boars
the oxidation processes run normally, and
the cell resistance of the leukocytes is
preserved. This is also supported by the
results, characterizing the phagocytic
protection of the animals — 55,7%.
Zaytsev et al. (2008) also report of high
phagocytic activity for boars from the
Duroc and Large White breeds, by
indicating values of 41,5 to 42,4 % during
the period of their most active use.

The bactericidal
blood serum is an indicator which
characterizes good resistivity of the
organism to causes from various nature.
Actually it reflects the total action of the
entire complex of protection humoral
factors (Hristev, 2007).

activity of the

The examinations of these hybrid boars
showed high activity — 60,5%. This gives
us reason to confirm the opinion we have
stated that these animals have high
resistance and preserved health status,
regardless of their active reproductive
use.

The muramidase of the blood
serum is accepted to be adding to the
activity of the complement and to
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HaTa dyHKuMa Ha Makpodparnte (Kostov
and Bonovska, 1983). CbleBpeMEHHO
TA He Moxe pga Obae M3non3eaHa 3a
nokasaresn, 4pe3 KOWTO MOXe ja ce
oueHn YHKUMOHAUTHOTO CbCTOSIHUE Ha
UMpKynvpawmuTe B KpbBTa HeyTpotwsmn
nopagn OTCbCTBMETO i B TE€3N KPbBHM
efieMeHTu npu ceuHeTe (Goranov, 1978).
HeliHaTa akTMBHOCT ce onpegens rnasHo
OT CbCTOAHWETO Ha TbKaHWUTE U OpraHu-
Te, OT KOUTO npomsxoxda. B npocneps-
BaHUTe OT Hac Hepesn mM3ouumHaTa
aKTMBHOCT Ha cepyma 6e 39,8 %, KoeTo e
B rpaHuLM, CbOTBETBALLM Ha Bb3pacTTa U1
aKTUBHOCTTA Ha XWBOTHUTE (Zaytsev et
al., 2008). MpncbCTBMETO Ha AOCTATbYHU
KOMMYecTBa LUMHK, Kauuin n BuTamuH ,A”
B fAaxbara noBuwwAT akTMBHOCTTA Ha
CepyMHUA nn3ouum, crabo Ha 6akrtepu-
uuaHaTta akTMBHOCT M HMBOTO Ha MMYHO-
rnoéynuHute (Kontsevenko and Kogan,
1985). Makaganchuk and Yakimchuk.
(1974) popwv perucTpupar u OOCTOBEPHO
HapacTBaHe Ha KayeCTBeHWTe nokasa-
Te/NIN Ha cnepmara Ha HepesuTe.

N3BOAN

YcTaHOBEHO €, Ye BCUYKM Nokasa-
TeNn ca B rpaHuLuTe Ha (OU3NoNoruyH1UTe
Hopmu: 6poii neskountn 11,2 x 10°,
xemorno6buH 107,6 g/l, obw, 6entbk 83,4
g/l, daroumMtapHa aktuBHOCT 55,7 9%,
parountapHo uucno 1,9, daroymTtapeH
mHaekc 3,1, nusoummHa aktmBHocT 39,8
%, H6akTepuuuagHa aktmHocT 60,5 %.

B 3aknoyeHne, Ha 6asata Ha
noslydeHnTe pessitatu, Moxe Aa 006006-
LWnM, Yye uscnegsaHuTe XubpuaHW Hepe-
31 npuTexasar BUcOKa 06Wa WMyHHa
3awmTa, rapaHTMpawa mMm pobpa apan-
TMBHOCT KbM (pakTopuTe Ha Npou3BOA-
CcTBeHarta cpepa.

increase the digestive function of the
macrophages (Kostov and Bonovska,
1983). In the same time it cannot be used
as an indicator used to assess the
functional condition of the neutrophiles
circulating in the blood due to its absence
in these blood elements of pigs (Goranov,
1978). Its activity is defined mainly from
the condition of the tissues and organs it
originates from. The serum lysozyme
activity of the boars we observed was
39,8 %, which is within the reference
range, corresponding to the age and
activity of the animals (Zaytsev et al.,
2008). The presence of sufficient
quantities of zinc, calcium and vitamin A
in the feed increase the activity of the
serum lysozyme, slightly increase the

bactericidal activity and the level of
immunoglobulins  (Kontsevenko  and
Kogan, 1985). Makaganchuk and

Yakimchuk (1974) even register a reliable
increase in the qualitative indicators of
the semen of the boars.

CONCLUSIONS

It has been established that all
indicators are within the borders of the
physiological norms: leukocytes count
11,2 x 10°, hemoglobin 107,6 g/I, total
protein 83,4 g/l, phagocytic activity 55,7
%, phagocytic number 1,9, phagocytic
index 3,1, lysozyme activity 39,8 9%,
bactericidal activity 60,5 %.

In conclusion, based on the
obtained results, we can conclude that the
examined hybrid boars have high general
immune protection which guarantees
them good adaptability to the factors of
the production environment.
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