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SUMMARY

In a sample of Friesian cattle it was investigated whether 
an association existed between sexes in pairs of adjacent births. 
A significant positive correlation was found, increasing as the 
number of inseminations between births increased. However when 
the sex combinations were considered the sequence Female-Female 
showed the lowest mean number of inseminations while the sequence 
Male-Male showed the higest.

INTRODUCTION

The probability of male births, p, can vary either among 
progenies or among births within progeny. Investigations 
examining the variation of p within progenies were performed in 
human populations with controversial results depending on the 
sample examined (Edwards 1959, Edwards and Fraccaro 1960). 
Investigations in domestic livestock, bovine (Gray and Hurt, 
1979) and swine (Gray and Katanbaf, 1985) did not show any 
significant association between subsequent births.
In an analysis of reproductive performance in a large sample of 
Italian Friesian cattle a significant variation of p among 
progenies and an excess of unisexual sibships was found (Astolfi, 
1989); now, in the same sample, it is investigated whether the 
sex of one calf influences the sex of the next one.

MATERIAL AND METHODS

From a large data set kindly provided by AIA (Associazione 
Italians Allevatori) a sample of 266,933 Friesian cows, with 
progenies ranging from one to ten calves, without multiple births 
or abortions, bred in four provinces in northern Italy, was 
selected. Complete information about the sex sequences of calves 
was available: the birth date, the number of inseminations 
preceding the pregnancy and the sex.
The correlation coefficients, rs, were calculated between sexes 
of adjacent births or separated by one, two or more births.
The r coefficients were transformed to the z function before they 
were submitted to statistical tests. The heterogeneity among rs 
was evaluated by X2 , the difference between two rs by the 
Student’s t test. The mean numbers of inseminations, by different 
sex combinations, were compared by the Student’s t test.
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RESULTS

The correlation between sexes was analysed in pairs of births: 
adjacent; separated by one birth; separated by two or more 
births. Within each one of the three types of pairs a significant 
association was found with an excess of Male-Male (MM) and 
Female-Female (F F ) combinations. However the correlation 
coefficient ( r) between adjacent births was significantly higher 
than in the other cases (Table 1).

Table 1. Birth pairs and 
correlation coefficients

related 
(r)

birth pair n r

adjacent 
separated by

416789 .0101

one 242591 .0072
two or more 261851 .0059

The correlation coefficients, z transformed, are significantly 
heterogeneous ( Xz =20.2, d.f.2, P<.001); moreover the coefficient 
between adjacent births is significantly higher ( r between 
adjacent births vs r between births separated by one, t =2.27, 
d.f-.oo , P= . 02 ).
The constant significant association between the sexes in the 
three pairs of births could be partially due to the excess of 
unisexual families, which was previously found in the same 
sample; however the trend of rs , decreasing from .0101 to .0059 
(Table 1), when the interval between births increases, might 
indicate an immunological or hormonal factor which influences the 
following birth in a pair oiF adjacent births.
For the purpose o f 'investigating this effect, the variation of rs 
was examined according to the interval between two adjacent 
births, under the hypothesis that.longer intervals correspond to 
higher probabilities of early and undetected fetal losses.
In this preliminary analysis the number of inseminations between 
a birth and the following pregnancy was used as a measure of the 
birth interval. The inseminations were grouped in three classes, 
1-3, 4-6, 7->9: the rs within each class were not significantly 
different while the rs among the classes were significantly 
heterogeneous ( X2 =19.94, d.f. 2, P<.001). However since the 
number of inseminations increases with the birth order of the 
pregnancy, the variation of rs was examined within each one of 
the six parity levels (Table 2).
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Table 2. Correlation coefficients between sexes of adjacent 
births by parity degrees and number of inseminations.

parity of insemination classes 
birth pair 1-3 4-6 7->9

X* P

1-2 .0093 .0143 .0584 10.85 < . 01
2-3 .0086 .0183 -.0183 4.73 > .05
3-4 .0079 .0295 .0123 7.98 < .02
4-5 .0145 .0247 . 1224 13.87 < .001
5-6 .0061 .0093 . 1245 8.35 < .02
6-10 .0081 -.0003 .0669 2.55 > .05

Total .0092 .0178 .0426 19.94 < .001

The trend of the correlation coefficients increasing as the 
number of inseminations increase occurs in nearly all parity 
degrees at a significant level.
As these results appeared to contradict some previous hypotheses 
regarding the higher probability of "short interval" adjacent 
births of the same sex (Edwards, 1962), I compared the mean 
numbers of inseminations in different sex combinations (Male- 
Male; Male-Female; Female-Male; Female-Female) of adjacent birth 
pairs (Table 3).

Table 3. Mean number of inseminations in sex combinations of
bi rth pairs by parity degrees.

parity MM MF FM FF t P
MM vs FF

1-2 1.738 117 14 1.698 1.686 6.759 < .001
2-3 1.742 1.740 1.722 1 .725 1 .735 > .05
3-4 1 . 783 1 . 760 1.761 1 7 5 0 2.606 < .05
4-5 1.846 1.808 1.791 1.801 2.549 < .02
5-6 1.888 1.868 1.819 1 .827 2.492 < .02
6-10 1.963 1.897 1.927 1 860 3.620 < .001

Total 1.771 1.751 1.737 1 729 8.498 < .001

The mean number of inseminations decreases regularly from the MM 
to the FF sequence in all parity levels. The comparison of the 
sequences of the same sex (MM vs FF) generally shows a 
significantly higher number of inseminations, i.e. a larger 
interval between births,in MM birth pairs.
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D IS C U S S IO N

Both genetic or immunological maternal effects can influence the 
sex of the progeny favouring or preventing a pregnancy, according 
to the sex. The hindering effect may occur at early stages of the 
pregnancy, causing premature fetal loss, which is usually not 
recognizable, and give rise to an extended interval between 
adjacent births and hence to a high number of fecundation tries. 
In this analysis I found that the sequences of Sexes in pairs of 
adjacent births are not random and pairs of the same sex are 
favoured. In particular there are indications that after a female 
birth another female pregnancy is favoured and associated to a 
lower number of inseminations; on the contrary the male pairs 
seem to be hindered and associated to a higher number of 
inseminations.
These results might suggest hypotheses about immunological anti-Y 
reactions that, strengthened after a first male calf, prevent a 
following male pregnancy.
Deeper investigations into the relationships among the birth 
intervals and the sex sequences, in addition to immunological 
researches in fetal-maternal histocompatibility reactions might 
clarify the importance of the maternal effect in the sex 
determination of the progeny.
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