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Secondly, because they are easily captured and because they have ra th e r 
small hom e ranges, a high percentage of the population can be m arked 
thus reducing the chance of error in calculation of the m inim um  num ber 
known to be alive. Therefore, although S. elegans provides an ideal 
opportun ity  to test these censusing procedures, application of the results 
to o ther species is lim ited. N evertheless verification of censusing tech
niques is an im portan t aspect of ecological research tha t should not be 
neglected.
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[Res. Inst. Anim. Prod., 251 61 P rah a  10 — U hrineves, Czechoslovakia].

There are m any publications on the sex ratio  of various m am m alian 
species, m ainly laboratory  animals. The aim of this paper was to analyse 
three species kept in zoos, for various factors in connection w ith  the 
sex ratio of their progeny. These were the Siberian tiger Panthera  
tigris altaica (Temmirvck, 1844), the Przew alski horse Equus przewalskii, 
Poliakov, 1881, and the European bison Bison bonasus (Linnaeus, 1758). 
All the data used were obtained from  the pedigree books of individual 
species, and cover progeny registered in zoological gardens all over the 
world, during the period 1940 — 1976 in Siberian tigers (Seifert &
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M uller, 1976— 1978), 1905— 1976 in Przew alski horses (Volf, 1960— 1977) 
and 1926— 1972 in European bisons (Żabiński, 1947, 1949, 1952, 1957— 
1959, 1962, 1964, 1966a, 1966b, 1972— 1974). U nfortunately  the m ore 
recent data on European bison were not available. The secondary sex 
ratio of all th ree species was analysed according to the following factors: 
parental age, paren tal individuals, post-natal m orta lity  (until the age 
of 1 year), sibs or litte r  order (and size in tigers), seasonal and annual 
influence. Chi-square m ethod was used for statistical analysis.

T o t a l  sex ratio. Total sex ratio  {S S : 99) was 0.991 (n —1131) in 
S iberian tigers; 0.909 (n=590) in Przew alski horses and 1.064 (n =  2000) 
in European bison.

P a r e n t a l  age. No significant relationship was found betw een 
paternal age and the sex ratio  of progeny in tigers and bisons- On the 
other hand, in the Przew alski horse a significant sh ift in sex ratio 
towards $  <$ was recognised in the progeny of the paternal age group 
of 20 years (P <  0.05). M aternal age plays no role in the  sex ratio of 
tigers’ progeny. In European bison old cows (group of 17 and more 
years of age) it was found th a t they produced a lower sex ratio  of the 
progeny (0.866; P< 0.05). A sim ilar tendency was also noticed in P rze
w alski horses. M ares of the age of 5 years produced [offspring of a 
higher sex ratio  (1.619; P< 0.05), while older m ares (16 years) produced 
a low sex ratio  (0.389; P <  0.05).

M a t e r n a l  age at firs t parturition . There were no age classes at 
firs t partu rition  which showed any shift of sex ratio  in horses and 
bison. Tiger $ $  being 4 years old a t first partu rition  had significantly 
higher <$ proportion in progeny (1.284; P<0.05).

P a r e n t a l  individuals. Three <$ tigers, 1 Przew alski horse s ta l
lion and four European bison bulls were recognised to have progeny of 
significantly different sex ratio  than other fathers of the species (Table 
1). While two ($ produced a high sex ratio  and 1 a low one in 
tigers, all four bison bulls produced a low sex ratio. M others producing 
significant shift of sex ratio  in their progeny were found in tigers and 
bisons only (Table 1). H alf the m others of both species produced a higher 
sex ratio  and vice versa.

P o s t n a t a l  m orta lity  until the age of 1 year did not show any 
significant shift of sex ratio  in tigers and bison. A significant prepon
derance of <3 <3 was found in horses (1.475; P<0.05). «

S i b s  o r  l i t t e r  order and size. No significant difference was found 
betw een the litte r  order (1 to 8 and more) and size (1 to 5 young per 
litter) in tigers. The second sibs’ sex ratio was higher (1.298; P<0.05) 
in horses. However, this tendency was not indicated in either the  firs t 
or other sibs. European bison born as first progeny of their m others 
had a high sex ratio  (1.476; P< 0.01) compared to other sibs.

S e a s o n .  There were no seasons showing shifts of the sex ratio  in 
horses. In tigers the offspring from January , Ju ly  and October showed 
a significant shift of the sex ratio  (0.273—P <  0.05; 1.727 —P <C 0.01; 
2.333—P  <C 0.01). In European bisons, however, the sex ratio  of progeny 
born in May and June was very  different, showing opposite trends 
(0.668—P < 0 .01; 1 .2 3 3 -P  <  0.01).



Table 1

P a re n ta l individuals significantly  influencing the shift of the ir progeny’s sex
ratio . 1 Dead.
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FATHERS

Species
P aren t

Register
num ber

Name
Progeny 

Sex n  
ratio

P < Site

S iberian 84 Ulan 3.000 20 0.05 P raha
tig e r 187 Alexis II. 0.444 26 0.05 Baton Rouge

336 — 6.000 21 0.01 P aris

P rzew alsk i 285 Askania 0.480 37 0.05 P rah a
h o rse

E uropean 789 Plam iec 0.273 14 0.05 Sm ardzewice
bison 1211 P lu tam ir 0.300 13 0.05 Niepołomice

1450 Poleszuk 0.300 13 0.05 Białowieża
1641 H erw ard 0.250 10 0.05 Basel

MOTHERS

Siberian 2 Sachsa 0.258 18 0.05 H am burg1
tige r 69 Pjassina 3.000 20 0.05 Toronto

107 Cilia 0.333 20 0.05 R otterdam
150 — 3.000 20 0.05 Paris

P rzew alsk i
horse — — — — — —

E uropean 157 Borghild 5.500 13 0.05 W arszawa
bison 242 Pum a 0.250 10 0.05 Niepołomice

760 Puzorka 4.500 11 0.05 Niepołomice
871 M urzilka 0 . 1 1 1 10 0. 001 Sierpuchov

A !n n u a 1 sex ratio. A low sex ratio was seen in 1967 in tigers
(0.480; P<0.05). A high sex ratio  was produced in 1970 (2.222; P <C 0.05) 
in horses. In bisons two calendar years showed a raised sex ratio: in 
1959 (1.679; PC0.05) and in 1965 (1.550; P C 0 .0 5 )  respectively.

DISCUSSION

The results of the analysed sex ratios of the three specie« are ra ther 
different, showing no general tendency except the incidence of parental 
individual’ influence on the sex ratio  of their descendants. P aren tal 
individual’ influence sex ratio  were recorded, for example, in domestic 
bulls (McW hirter, 1956), in pigs (Nishida et al., 1972), in m en (Bernstein, 
1975; Renkonen et al., 1962; Shettles, 1970) etc.

Studies of large collections of statistics on farm  or laboratory anim als 
showed th a t there is no general relationship betw een litte r order and 
size, season, etc., and sex ratio  for instance in pigs (Nishida et al.,
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1969; Nishida et al.,  1972), ra ts  (Nishida & Nakama, 1971) and mice 
Nishida et al., 1974). However, m any previous authors, having studied 
m uch sm aller collections of data, belived tha t they found some regu lari
ties regarding the sex ratio of progeny. In this respect it m ay be sug
gested th a t most of statistically  significant findings in the three zoo 
species m ight be accidental, although in general, species-specific dif
ferences m ight exist.
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