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SEMEN QUALITY ASSESSMENT OF DUROC X PIETRAIN
CROSSES IN A SIX DEGREE SPERMIOGRAM
CLASSIFICATION SCALE

Stanistaw Kondracki, Joanna Wysokifiska, Anna Wysokinska

Siedlce University of Natural Sciences and Humanities, Siedlce, Poland

Abstract. The experimental material was constituted by 200 ejaculates manually collected from
20 boars maintained at three insemination stations of the Masovian Centre for Animal Breeding
and Reproduction in Lowicz. The assessment concerned ejaculates collected from each boar at
the frequency of one month. Each boar provided 10 ejaculates and each ejaculate was assessed
for sperm morphology. 500 spermatozoa in each sample were analysed for their morphology.
Well-formed and morphologically altered spermatozoa were counted and the modified sperms
were differentiated into those with primary and secondary changes, following Blom’s classifi-
cation. In order to compare sperm morphology of particular males, a spermiogram quality clas-
sification was devised using a six-degree scale that assessed the ejaculates under analysis from
0 (for ejaculates with the worst sperm morphology) up to 5 (for those with the best sperm mor-
phology). The assessment based on classifying a number of boar spermiograms was found to
make it possible to determine what proportion of the ejaculates was highly useful for insemina-
tion and how many of them were not fit for the purpose.
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INTRODUCTION

The fertility and reproductive performance of females largely depend on semen qual-
ity. That is why boars should be tested for their reproduction aptitude. It is essential to
analyse ejaculate quality, including such parameters as: ejaculate volume, semen fraction
volume, colour, sperm concentration and percentage of spermatozoa with correct motility.
Mating efficiency depends on ejaculate sperm count and concentration as well as the in-
cidence of particular morphological forms. The presence of morphologically altered sper-
matozoa may be due to the effect of numerous exo- and endogenic factors [Jaczewski and
Kruszynski 1995, Banaszewska et al. 2007]. Spermiogenetic or spermatogenetic disor-
ders cause temporary or lasting deterioration of the biological value and insemination ca-
pacity of semen [Kondracki and Wysokinska 2005]. Results of sperm morphology tests are
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highly variable. Better results are produced by assessments of sperm morphology based
on several boar ejaculates. Particular boars have been found to differ in ejaculate quality
[Gadea and Matas 2000, Johnson et al. 2000, Thurston et al. 2001, Foote 2003] and the in-
cidence of morphologically modified spermatozoa [Pinart et al. 1998].

The present work was aimed at assessing the morphological sperm quality of Duroc
x Pietrain boar crosses in a six-degree scale devised at the Department of Animal Reproduc-
tion and Hygiene of the University of Natural Sciences and Humanities [Kondracki et al. 2007].

MATERIAL AND METHODS

The study involved 20 Duroc x Pietrain hybrids kept at three insemination stations of
the Masovian Centre for Animal Breeding and Reproduction in Lowicz (Table 1).

Table 1. Number of boars and ejaculates included into the investigations of semen morphology
Tabela 1. Liczba knuréw i liczba ejakulatow objetych badaniami morfologii nasienia

Sow Insemination Station — Stacja Unasieniania Loch

Gostkow Lowicz Ciechandéw
license license license Total
number number number number number number Laczni
of f of gcznie
of boar . ofboar . of boar .
o ejaculates ejaculates ejaculates
. numer . numer . numer .
5 licencyjn liczba licencyjn liczba licencyjn liczba
= kn YINY eiakulatéw YINY ejakulatow YINY - eiakulatow
) ura knura knura
§ R 3147 PL 10 R 610 OL 10 R 1134 OL 10
S
BI R 3146 PL 10 R 611 OL 10 R 1044 OL 10
g R 2819 PZ 10 R 1924 PZ 10 R 1040 OL 10
R/ 17/26 10 23/80/04 10 R 1045 OL 10
R/17/27 10 38/80/04 10 R 1423 OL 10
R 69026/04 10 364/70/04 10 R 1577 OL 10
R2635PZ 10 R 1579 OL 10
Number
of boars 7 6 7 20
Liczab knurow
Number
of ejaculates 70 60 70 200
Liczba
ejakulatow

The assessment concerned ejaculates collected from each boar with the frequency of
one month. Each boar provided 10 ejaculates and each ejaculate was assessed for sperm
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morphology. The semen quality assessments for each boar were carried out using the re-
sults of microscopic analysis of fresh ejaculate preparations. The ejaculate samples served
to prepare microscopic preparations. Each preparation was analysed for the morphologi-
cal structure of 500 spermatozoa contained therein. The incidence of well-formed and
morphologically altered sperms was determined. Moreover, forms with primary and sec-
ondary defects were differentiated according to Blom’s classification [Blom 1981].

The results of the sperm morphology assessment were classified in a six-degree scale es-
tablished by the Department of Animal Reproduction and Hygiene [Kondracki et al. 2007].
Following that classification, the ejaculates were assigned classes ranging from 0 to 5 with
regard to the following criteria:

—class 5 (very good semen) was assigned to ejaculates containing at least 90% sper-
matozoa with correct morphology and up to 3% spermatozoa with primary changes;

— class 4 (correct semen) was assigned to ejaculates containing at least 90% morpho-
logically well-formed spermatozoa and 3—5% spermatozoa with primary defects or to ejac-
ulates with 85-90% well-formed sperms but not more than 3% sperms with primary changes;

— class 3 (satisfactory semen) was assigned to ejaculates that contained 73-90% sper-
matozoa with correct morphology and up to 9% spermatozoa with primary defects;

—class 2 (poor-quality semen) was assigned to ejaculates that contained 10—15% sper-
matozoa with primary changes but at least 73% sperms with correct morphology;

— class 1 (low-quality semen) was assigned to ejaculates with 15-20% spermatozoa
with primary changes or 65-73% morphologically well-formed sperms;

— class 0 (morphologically substandard semen) was assigned to ejaculates that con-
tained more than 20% spermatozoa with primary defects or fewer than 65% well-formed
spermatozoa.

The spermiograms of the ejaculates under analysis were classified by putting them in
one of the above six categories.

Study results were statistically processed using the analysis of variance according to
the following mathematical model:

Yy=ntate;
where: Y; — trait value, pu — population mean, a; — boar breed effect , ¢;; — error.
Significance of between-group differences was verified by means of Tukey’s test.
RESULTS AND DISCUSSION

Table 2 shows the frequency of morphological changes in the spermatozoa contained
in the semen of the analysed Duroc x Pietrain crosses.
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Table 2. Frequency of occurence of spermatozoa morphological changes in the crossbred
Duroc x Pietrain boars semen
Tabela 2. Czgsto$¢ wystepowania zmian morfologicznych plemnikow w nasieniu bada-

nych knuréw mieszancow duroc x pietrain

Sperm

Percentage with morphqlogical
License of normal abnormalities, %
number Number spermatozoa, % Plemniki morfoligicznie
of boar of ejaculates Plemniki zmienione, %
Numer Liczba 0 praw1d10\(?/ej with major with minor
licencyjny  ejakulatow budowie, % abnormalities abnormalities
knura z wadami z wadami

gtéwnymi podrzednymi

X Sd X Sd X Sd
R 3147 PL 10 97.02 1.82 0.08 0.10 292 1.85
R 3146 PL 10 96.80 1.25 0.26  0.36 294 132
R 610 0L 10 9632 1.27 0.50 0.89 3.18  0.95
R 611 OL 10 97.36  1.04 0.04 0.08 2.56  1.16
R 1924 PZ 10 97.94 1.17 032 0.28 1.74  1.36
23/80/04 10 98.58 1.00 0.54  0.69 .12 1.11
38/80/04 10 96.86 3.34 048 043 2.66 3.14
364/70/04 10 9544 3.76 146 185 3.12  2.64
R 1134 OL 10 9528 3.11 0.78 0.74 394 3.18
R 1044 OL 10 96.16  2.80 034 0.34 3.50 275
R 1040 OL 10 96.08 2.22 0.26  0.25 3.66 223
R 1045 OL 10 97.92  1.90 0.12 1.16 1.96  1.95
R 1423 OL 10 93.52  4.28 0.88 1.22 5.60  3.86
R 1577 OL 10 97.44 1.88 1.06  1.08 1.50  0.98
R 1579 OL 10 97.50 3.84 034 021 2.16  3.96
R 2819 PZ 10 98.34 1.37 0.30  0.19 1.36  1.31
R /17/26 10 95.62  2.03 0.18 0.23 4.18 2.09
R /17 /27 10 97.90 1.05 034 040 1.76  1.10
R 69026/04 10 9724 1.77 034 0.32 242 1.72
R 2635 PZ 10 86.84 13.24 0.58 097 12.58 13.45
LSD,,, 6.57 1.12 5.92
LSD 5.81 0.97 5.13

0.05

The ejaculates obtained from the Duroc x Pietrain hybrids were generally of good qual-
ity. The mean percentage of well-formed spermatozoa in the semen of the particular boars
used at the three pig insemination stations of the Masovian Centre for Animal Breeding
and Reproduction in Lowicz ranged from 86.84% for the semen of the R 2635 PZ boar to
98.58% for the ejaculates of the animal designated as 23/80/04. The lowest percentage of
well-formed spermatozoa in the semen of the R 2635 PZ boar resulted from the high count
and, simultancously, highest percentage share of spermatozoa with secondary defects
(12.58%). The mean incidence of spermatozoa with secondary changes ranged from 1.12%
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in the semen of the 23/80/04 boar to 12.58% in that of the R 2635 PZ boar. The highest
mean percentage of spermatozoa with primary changes (1.46%) was found in the semen
of the 364/70/04 boar. It was 1.42% higher than the mean percentage in the ejaculates of
R 611 OL. The other breeders provided ejaculates in which the mean percentage of sper-
matozoa with primary changes did not exceed 1.1%. Blom [1981] accepts as normal the
level of 15% of spermatozoa with primary changes 10—15% of those with secondary de-
fects. Based on the mean frequency of the morphological sperm defects, it was shown that
the analysed Duroc x Pietrain hybrids provided ejaculates adequate for insemination. The
number of anomalous spermatozoa did not exceed 25% of the standard recommended by
[Bronicka and Dembinski 1999]. A high percentage of spermatozoa with primary and sec-
ondary changes may seriously affect the insemination capacity of boars and may serve as
a benchmark for boar fertility [Wysokinska et al. 2008].

Table 3 shows the quantitative and percentage share of the particular ejaculate quality
categories for the analysed boars, based on spermiogram classification. Among the
analysed Duroc x Pietrain breeders, only three spermiogram classes were observed. Among
the 200 morphologically analysed ejaculates, the most (over 90%) spermatozoa were clas-
sified as category 5 in the adopted spermiogram classification. On the other hand 6% qual-
ified for category 4 in the spermiogram classification. These categories include
high-quality ejaculates which may be unconditionally used for insemination. Among the
analysed ejaculates, none were evaluated as cat. 3 (satisfactory semen quality), 2 (poor
semen quality) or 1 (low-quality semen). Only one ejaculate (0.50% of all those under
analysis) was classified as morphologically substandard (class 0).

Table 3. The spermiogram classification of examined crossbred Duroc x Pietrain boars on
the basis of the classification in the 6-degree Scale
Tabela 3. Klasyfikacja spermiogramow badanych knuréw mieszancow ras duroc x pietrain
na podstawie przyjetej klasyfikacji szeSciostopniowej

License Number of ejaculates in particular classes

gl;r];l(?;rr ofIi ;‘ISHZ{GS Liczba ejakulatéw w poszczegdlnych klasach

Numer Liczba class 5 class4 class3 class2 class1  class O
licencyjny 09611(11?113{011 ocena5  ocena4 ocena3 ocena2 ocenal ocena0
knura cakulatow = Ty, n % n % n % n % n %
R 3147 PL 10 10 10000 - - - - - - = = = =
R 3146 PL 10 10 10000 - - - - - - = = = =
R 6100 L 10 10 10000 - - - — - - - - - -
R 611 OL 10 10 10000 - - - - - - - - - -
R 1924 PZ 10 10 10000 - - - - - - - - - -
23/80/04 10 10 10000 - - - - - - = = = =
38/80/04 10 10 10000 - - - — - - - - - -
364/70/04 10 9 90.00 1 1000 - - - — — — — =
R 1134 OL 10 9 9.00 1 1000 - - — — — — — -
R 1044 OL 10 9 9.0 1 1000 - - - - — — — =

R 1040 OL 10 10 10000 - - — — - - - - - -
R 1045 OL 10 10 10000 - - — - - - - - - -
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cont. Table 3 —cd. tab. 3

R 1423 OL 10 8 80.00 2 2000 - - - - — - - -
R 1577 OL 10 9 9.00 1 1000 - - — — — — — -
R 1579 OL 10 9 9.00 1 1000 - - — — — — — -
R 2819 PZ 10 10 10000 - - - - - - - - - =
R /17/26 10 10 10000 - - - - - - = = = =
R /17727 10 10 10000 - - — — - - - - - -
R 69026/04 10 10 10000 - - - - - - - - - -
R 2635 PZ 10 5 50.00 4 4000 - - - - — — 1 10.00
CONCLUSIONS

1. Ejaculates of Duroc x Pietrain boar hybrids are generally of high quality. The share of
morphologically well-formed spermatozoa in the semen of the particular boars was
high and ranged from 86.84% in the semen of the R 2635 PZ boar to 98.58% in the
semen of the boar designated as 23/80/04.

2. Over 90% of the analysed ejaculates of the Duroc x Pietrain crosses were classified as
belonging to the highest spermiogram category (class 5). 6% of the total ejaculates were
evaluated as category 4, i.e. correct semen. The lowest grade according to the adopted
spermiogram classfication (class 0) was obtained by 0.50% of the ejaculates.

3. The spermiogram classification employed in the present study made it possible to ac-
curately analyse the ejaculates of each breeder and determine which ejaculates pro-
vided by a given boar were absolutely fit for insemination and how many were
inadequate for the purpose. The results are of capital importance for artificial insemi-
nation practice.
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OCENA JAKOSCI NASIENIA KNUROW MIESZANCOW
DUROC X PIETRAIN WEDLUG SZESCIOSTOPNIOWEJ SKALI
KLASYFIKACJI SPERMIOGRAMU

Streszczenie. Materiat badawczy stanowito 200 ejakulatow pobranych metoda manualng od 20
knuréw uzytkowanych w trzech stacjach unasienniania loch nalezacych do Mazowieckiego Cen-
trum Hodowli i Rozrodu Zwierzat w Lowiczu. Ocenie poddano ejakulaty pobierane od kazdego
knura w odstepach jednego miesigca. Od kazdego knura pobrano 10 ejakulatow i w kazdym
z nich przeprowadzono ocen¢ budowy morfologicznej plemnikow. W kazdym preparacie oce-
niono budowe¢ morfologiczna 500 plemnikow, ze wskazaniem liczby plemnikow o prawidto-
wej budowie i morfologicznie zmienionych, wyrdzniajac formy ze zmianami gtdéwnymi
i podrzednymi wedtug klasyfikacji Bloma. W celu poréwnania morfologii plemnikéw po-
szczegodlnych samcow opracowano klasyfikacje jakoSci spermiogramu w szesciostopniowe;j
skali, umozliwiajacej przyznanie badanym ejakulatom oceny od 0 (dla ejakulatow o najgorszej
morfologii plemnikow) do 5 (dla ejakulatéw o najlepszej morfologii plemnikéw). Stwierdzono,
ze ocena na podstawie klasyfikacji wielu spermiograméw knuréw pozwala okresli¢, jak duza
czes¢ ejakulatow ma wysoka przydatnos¢ do inseminacji, a ile z nich nie nadaje si¢ do una-
sienniania.

Stowa kluczowe: knur, nasienie, spermiogram
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