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SUMMARY

Bull specificity of initial mean velocity and number of normally moving spermatozoa per
unit volume, and the rates of decrease of numbers and velocity with time has been investigated
in three pairs of monozygous twins of Dutch-Friesian breed.

By means of an analysis of variance positive results were obtained for the numbers of normally
moving spermatozoa per unit volume, No, initial migration rates (N - !) , for the half-life periods
of these characteristics, t1/2(N) and t1/2(N’v) and for the fertility criteria t1/2(N).logNo and

tlt2(N·v).log (N.v-)O, but not for the initial velocity !o and the rate of velocity decrease with
time, - evlet.

INTRODUCTION

In previous investigations on movement and longevity of bull spermatozoa
by means of photo-electric methods no sire-specificity could be proven, although
there was a suggestion that at least the half-life periods of numbers of normally moving
sperms might be bull-specific (RIKMENSPOEL, 1957 b, van DmJrr, 1962). The present
study is an evaluation of more extensive data, obtained with a more accurate measur-
ing system.

MATERIAL AND METHODS

Bull specificity was studied in three pairs of monozygous twins of Dutch-Friesian breed,
sampled systematically during the same two-years period.

Twin bulls were used for facilitating distinguishing between environmental factors and gene-
tically determined characters; otherwise a much more extensive herd of experimental animals
would have been required.



All bulls were ot the same age, being b years m the middle ot the experimental period.
Variation between months of sampling exceeds total bull variation within the same month

on the average by a factor of 2-3.5, depending on the parameter studied. Since in the present
investigation we were not interested in seasonal variation and the whole procedure could be sim-
pler by eliminating this source of variance first, the data were normalised prior to the analysis
of variance.

Seasonal variation was compensated by normalising all data relative to the geometric means
of the parameter values obtained over all bulls in the herd that had been sampled during the cor-
responding periods (van DuijN ; 1964 b, 1965 a, b).

The geometric means is obtained by averaging over the logarithms of the parameter values
and taking the anti-logarithm of the result. The elimination of the seasonal effect was obtained
by dividing every individual parameter value of an ejaculate by the corresponding geometric
means of the parameter values of the comparison population of bulls.

The representative mean values are the geometric rather than the arithmetic means, because
it has been shown that all parameters studied follow a logarithmic frequency distribution (van
DUIJN, 1962, 1963, 1964 e, 1965 b).

The absolute values are not of interest in this context, owing to the much larger scatter due
to seasonal variation than to bull differences within each month as just mentioned. However,
it may be stated for general information that all measured data were within the ranges obtained
in previous investigations (van DUIJN 1962, 1964 b, 1965 b).

The analysis was performed step-by-step, i. e. starting with one or two parameters at a time
as soon as these data had been calculated and tabulated. Accordingly, new data accumulated
constantly during the processing period, which is the reason that the numbers of degrees of freedom
increased from 136 in the data processed first, up to 154 in the series that was processed last. Ob-
viously it did not make sense to repeat an analysis after addition of some more data where signi-
ficance had already been reached.

Fresh ejaculates were diluted in two steps with standard ultramicroscopically clear egg-
yolk-citrate buffer medium (RixtvtExsPOEL, 1957 a) and the mean velocities and numbers of
spermatozoa were determined from the recordings obtained with RIKMENSPOEL’S (r95! b,
1960) photo-electric method, as described previously (van DUIJN, 1962).
Measuring accuracy was improved by measuring three samples from each diluted ejaculate

on the day of ejaculation, and another three after 24 hours storage in a Dewar vessel with ice
at 1.9 :J: r.2 (S D.) °C. From the regressions log N = f(t) and log (N.5) = f(t) the initial values
No and (N·v)o at the moment of ejaculation were obtained, as well as the parameters of survival
t1/2 (N) = half-life period of numbers of normally moving sperms, and t1/2 (N.5) = half-life period
of migration rate, the latter being defined as the product of numbers per unit volume and their
mean velocity V’ The product A!u v is proportional to the number of spermatozoa passing by a
fixed spot in the field of a microchamber per unit time and is obtained directly from the count
of the recorded specimens, whereas N is obtained by dividing this value by the mean velocity D.

COMPARISON BETWEEN SIRES

No significant differences could be obtained between sires with respect to the
initial velocity V, and to the rate of decrease of velocity with time, - avl at. Initial
numbers of normally moving spermatozoa per unit volume, No, were found signi-
ficantly different between pairs (0.05 > P) (twin pair specificity). The differences
between the partners of each pair were not significantly less than the differences
between unrelated animals. Table 2 shows the summarised data of the analysis of
variance (table i).

The initial value of the migration rate, (7V-!;)o, was also different between pairs
(0.05 > P) and the partners of each pair did not differ less than unrelated animals
(table 2).

The half-life period of the numbers of normally moving spermatozoa, tl/2 (N),
and of the migration rates, tl/2 (A!’f), differed significantly between pairs, with
0.01 > P for tl/2 (N) and 0.05 > P for t1i2 (N. v), respectively. The partners of each
twin did not differ significantly less from each other than unrelated animals (tables, 3-4)









The complete fertility criterion tll’2 (1V·v)!log (N·v)o was significantly different
between pairs (0.05 > P), whereas the partners of each pair were significantly more
resembling each others performance than unrelated animals (table 5).

With respect to the simpler fertility criterion t1;2 (N) ’log No there was even
greater significance of the difference between pairs (o.oi > P), but no less difference
between the performance of the partners of each twin pair and unrelated sires (table 6).

DISCUSSION

The absence of demonstrable differences between monozygous twin sires of the
same breed with respect to the initial mean velocity Vo and the rate of velocity decrease
with time, - av/ ct, strenghthens the previous conclusion that initial swimming
velocity of spermatozoa is in itself no useful characteristic for semen evaluation

(van Duijx, 1962, 1964 a, b), derived from the correlation between rapid deteriora-
tion and high initial velocity : Corr. - 13j 8t x 3! = 0,85, P < io-12 ; Corr. log.
(&horbar; avl at) X log tlj’2 (N) : r = &horbar; 0.85, P < o.ooi ; Corr. log (&horbar; 2¡’1 at) x log ti;2
(A!) : ! r = - 0.88, P < o.ooo i (van DuijN, 1965 b).

The only significant single parameters are tlj2 (N) and t112 (A!’f) There is a

strong correlation between these two, which is linear in the logarithmic form : Corr.
log (tl/2 (N) ) X log (tll2 (N . 3) ) : r = o.982 with 174 degrees of freedom (P < zo-12)
(van DmJrr, 1963, 1964 a).

Since the product N. v is proportional to the number of sperms passing by a
fixed spot in the field of observation per unit time, it can be determined easier and
more rapidly than N and v separately. Consequently, tlj2 (N. 5) has definite advan-
tages over t1!2 (N) as a characteristic parameter for longevity of spermatozoa.

RiKM!rrsPO!r, (1957 b, ig6o) suggested that the half-life periods of normally
moving spermatozoa would probably be bull-specific. About the same material,
including four bulls with 2-4 ejaculates each, he stated later on that : « The half-life
for the decrease in the number of moving cells shows a definite individual specificity
for each bull » (RiKmENSPOFL, 1962), but this conclusion is not warranted by the
data, because the four bulls belonged to different breeds (FH and 1!TRY) and had not
been sampled at the same time, so that differences could also be due to seasonal varia-
tions. Later investigations (van DmJ:!, 1962), including 43 ejaculates from 16 bulls,
also sampled randomly, were inconclusive too.

Only with systematic sampling of monozygous twin bulls of one single breed
over a longer period and correcting for seasonal fluctuation as well as accounting
for the skewness of the frequency distributions could in the present study bull-
specificity of tlj2 (N) for the first time be demonstrated with statistical significance.

As to be expected from the high correlation, the mean level of t1!2 (N.v) comes
out to be bull specific, too.

With respect to the initial number of normally moving spermatozoa per unit
volume No and the initial migration rate (A!-!)o it is suggested that there could be
a genetic difference in potential level of spermatozoan output between sires.

Again, there is a strong correlation between N and N· v (determined at the same
time), which is straight in the logarithmic form (van DuijN, Ig63, Ig64 a) with r = 0,93



and 620 degrees of freedom over randomly sampled ejaculates. This correlation is
even greater if it is calculated over ejaculates collected in the same month, owing
to the fact that the mean velocity v varies considerably between months, but much
less within months. This confirms the usefulness of passage counting (proportional
with iV . 3) to estimate N (van DAln, 1958; van DuijN, 1964 a, d).

Neither the initial values of N and N v nor their half-life periods follow the same
course as fertility over the whole year, but the kinetic fertility criteria t112 (NV).
log (N!v)o, and t1í2 (N).log No show good agreement (van DmJrr, 1964 b, 1965 a, b).
Results of the present investigation revealed sire specificity and suggest that there
may be a contribution of hereditary factors to the potential fertility of individual
bulls, which is in agreement with what can be concluded from the records of insemi-
nation results of bulls used in regular A. I. practice.
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RÉSUMÉ

VITESSES SPÉCIFIQUES DE DÉPLACEMENT ET LONGÉVITÉ
DES SPERMATOZOÏDES DE TAUREAU

La vitesse moyenne initiale, le nombre de spermatozoïdes normalement mobiles, par unité
de volume et la décroissance avec le temps de ces deux valeurs ont été étudiées avec trois paires
de vrais jumeaux de la race Frisonne hollandaise.

Au moyen de l’analyse de variance des différences spécifiques entre paires de taureaux ont
été observées :

- pour le nombre de spermatozoïdes normalement mobiles par unité de volume No, le taux
initial de déplacement (1V W )o, les paramètres de survie, tl/2 (N) et t,/.(N. ii) et pour les critères de
fertilité t1!2(N).log Na et ti!2(1V·v)·log(N·v)o.

- mais pas pour la vitesse initiale 5! et le taux de décroissance de cette vitesse avec le temps
- aviat.
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