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Using three indices for five skull measurements, disecriminant functions
were calculated to allocate skulls of the European bison and domestic
cattle. These functions were then applied to skulls of hybrids between
bison and cattle. The results of this analysis were used to estimate the
degree of relationship of hybrids with parental forms. It has been found
that the skulls of F, hybrids are more similar to the skulls of domestic
cattle than bison. In backcross generations B,, B,,.and B; with decreasing
proportions of the bison blood (25—12.5—6.25%), the similarity to the
skulls of domestic cattle increased. Hybrids are characterized by highly
differential skull shapes. The skulls of male hybrids show a variable
degree of similarity to the skulls of domestic bulls, but are not exactly
alike to them, The skulls of female hybrids, however, are more similar
to the skulls of either bison or cattle, or they are indentical with the
skulls of domestic cows. The pattern of inheritance of quantitative traits
of F,-hybrid skulls is complicated by heterosis. Bison from the Pszczyna
line have skulls of different shape than bison from the Bialowieza line,
which may be due to a high degree of inbreeding in this line,

[Dept. of Animal Anatomy, Warsaw Agricultural University, Nowo-
ursynowska 166, 02-766 Warszawa, Poland, and Mammals Research
Institute, Polish Academy of Sciences, 17-230 Bialowieza, Poland]

1. INTRODUCTION

The similarity of hybrids of the European bison and domestic cattle
to the original parental forms was analysed by many authors (Dehnel,
1960; Demiaszkiewicz, 1961; Krasinska, 1963, 1967, 1971a, 1979a). As the
number of hybrids increased, it was also possible to study the postnatal
morphology and development of these animals (Krasinska, 1969, 1971b,
1979b). The collected skeletons of hybrids provide opportunity for
osteological studies. Another paper on this subject deals with cranio-
metric characteristics of hybrids (Krasinska, in press). It contains a
detailed description of similarities and differences between skulls of
hybrids and their parents,
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The aim of this paper is to analyse relationships between skull char-
acteristic in hybrids and the degree of their relationship to the European
bison and domestic cattle.

To characterize the variables, Fisher’'s (1936) discriminant functions
and Wroctaw taxonomy (Florek et al., 1951) were used.

2. MATERIAL AND METHODS

The material consisted of skulls of a pure form of lowland European bison,
Bison bonasus bonasus (Linnaeus, 1758), domestic cattle, Bos taurus Linnaeus, 1758,
and hybrids of these species, including F; generation and backcross generations
B;, Bs, By, in which the proportion of bison blood formed a decreasing geometric
series: 25, 12.5, and 6.25%.

The European bison skulls, 47 (23,24) in number, derived from animals bred in
enclosures, including 23 (13, 10) from the lowland Bialowieza line and 24 (10, 14)
from the lowland Pszczyna line. The names of the Bialowieza bison start with
“Po”, and the names of Pszczyna bison start with “PI” or “Ka” (Table 1). The
age of bison taken from the Pedigree Boak of the European Bison (Zabinaski,
1947—65; Zabinski & Raczynski, 1972). The skulls of the domestic cattle of the
red Polish breed (rp) and black-white lowland breed (bwl), 24 (4, 20) in number,
were roughly aged as “young” or “old’ on the basis of ossification of neuro-
cranial sutures (Table 1). The skulls of hybrids derived from 53 specimens (24,
29) of known age. As their lineages were known, it was possible to calculate their
relationship with bison (R) using the formula:

N/ 1\"
Roa=z (__)
2
where R is the relationship coefficient (percentage of blood) with bison, and n
is the number of sections on the line from a forbear to a progeny. The list of
hybrids, their age, and relationship coefficients are given in Table 1.

The first generation of hybrids F, descended from a male bison and a domestic
cow or, conversely, from the cross of a domestic bull and a female bison. Three
bison were used for hybridization: male Pokorny (Pedigree no. 1077) and two
females: Podkomorzanka (1085) and Ponetna (1073). The domestic cattle used for
crossbreeding were represented by the bull Ananas of rp breed, the bull Richtje
of bwl breed, and his son born from a domestic cow of bwl breed. The hybrids
of backcross generations B;, By, and B; were obtained by the mating of female
hybrids of different generations with domestic bulls of bwl breed (Dehn-l, 19€0;
Demiaszkiewicz, 1961; Krasinska, 1963, 1967, 1969, 1971a, 1971b, 1979a, 1979b).

The following measurements of the skull (Fig. 1), as defined by Duerst (1926),
were taken:

1. Basal lenght of the skull — Basion-Prosthion (BP)

2. Interorbital breadth — Ectorbitale-Ectorbitale (EctEct)

Breadth of the splanchnocranium — Supramolare-Supramolare (SmSm)
Height of the splanchnocranium — Staphylion-Nasion (StN)

Height of the neurocranium — Sphenobasion-Bregma (SphBr).
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Ect Ect

Sm Sm

Fig. 1. Measurement points on the skull.

The following craniometric indices were calculated:

EctEct X100 StN X100 SmSm <100
= , L= - HRG e et
BP SphBr EctEct

x, is called the breadth-length index, x; hight index, and x, breadth index.

The values of these indices (Table 1) were used to calculate Fisher’s (1935)
diseriminant function separating bison and cattle skulls of either sex. This function
was then used to allocate eraniometric indices of hybrids.

Correlations were analysed between discriminant coefficients (z), on the one hand,
and the relationship coefficients with bison (R) or age (a), on the other hand.
In addition, Wroclaw taxonomy (Florek et al., 1951) was used for skull ordination
on the basis of craniometric indices (Tables 1 and 2). The least Czekanowski dif-
ferences were calculated. For this purpose a joint dendrite for bison, cattle, and
hybrids of the two sexes was calculated, and an individual dendrite.

The osteological material was taken from the museum collection of the Depart-
ment of Animal Anatomy of the Agricultural University of Warsaw and from the
Mammals Research Institute at Bialowieza.

Terminology is based on the Veterinary Anatomic Nomenclature (Pilarski, 1978).
The term “cranium” is used in its old meaning, that is, for the facial part
(splanchnocranium) and the neural part (neurocranium) as a whole.

3. RESULTS

The breadth-length index of the skull (x;) was the highest for bison
of the two sexes, the lowest for domestic cows and hybrid cows, and
intermediate for domestic and hybrid bulls. The breadth index (x,) was
also highest for bison, lowest for cattle, and intermediate for hybrids
The hight index (x3), to the contrary, was lowest for bison, highest for
cattle, and intermediate for hybrids (Tables 1 and 2). In general it can
thus be stated that the skulls of bison, as compared with those of cattle,
are shorter and larger, with higher and narrower splanchnocranium and
lower neurocranium.
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Table 1

Kobrynczuk F. & Krasinska M.

Check-list of the animals, their ages in years (a), relationship coef-
ficients to the European bison (R), and craniometric indices: x, —
breadth-length, x; — hight, ¥, — breadth, and discriminant coefficient

Name and symbol

(zev—pt). These indices are defined in the text.

of animal a R Xy L Ty ZBb—Bt
1 2 3 4 5 6 7
Males
B. bonasus (n=23)
Pokaz 3.92 67 102 54 +19.8
Potok 4.83 66 108 58 +22.9
Porter 5.92 65 109 58 4926
Potomek 6.67 67 106 55 +23.4
Pozew 6.33 67 112 58 +27.6
Pocztowy 7.33 C 64 109 56 +24.9
Poganin 8.17 67 107 55 =053
Porubanek 8.33 62 112 59 +25°9
Polamaniec 9.17 66 107 58 +21.8
Postep 9.83 66 110 58 = 0
Popas 13.50 66 111 61 +23.8
Ponury 15.00 66 113 58 +28.4
Podbipieta 17.67 66 11y i +33.6
Planetnik 4,50 58 109 63 +17.5
Pleban 4,92 61 107 62 +1%5.0
Plotkarz 6.58 65 109 60 . +22.1
Plater 7.25 64 109 61 +20.9
Plamiec 14.42 67 114 61 +27.4
Plato 17.33 63 120 64 +-30.3
Karpacz 16.92 65 111 60 +24.2
Plawik 17.75 68 107 59 +21.6
Pluvius II 17.25 68 108 58 #2358
Plisch 18.42 69 107 56 +24.0
B. taurus (n=4)
1474 ad 52 82 70 —19.7
3035 0 49 76 76 —32:3
Zm = 53 82 73 —21.8
Richtje " 54 81 71 —21.0
Females
B. bonasus (n=24)
Polga 2.58 59 108 61 +9.7
Ponetna 8.50 59 108 62 +9.3
Pogon 10.00 62 109 61 +11.7
Poziomka 11.92 60 111 62 +10.4
Polatucha 13.33 a7 106 62 ST
Pobudka 15.42 59 104 65 +T:5
Ponowa 15.00 61 109 60 =115
Polanka 16.92 57 112 65 +17.4
Pojata 19.83 62 106 60 +11.6
Podwika 22.50 60 110 62 +10.2
Ple$nianka 1.67 54 95 64 +3:3
Plica 2.00 54 95 66 +25
Plinka 2.17 54 98 63 +4.1
Plusia 3.33 55 94 67 +2.6
Plebanka 4,58 62 90 61 +8.7
Plama 6.17 59 90 64 +5.0
Plewa 7.10 58 93 64 e |
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Table 1 (continued)

1 2 3 4 6 1
Plisa 25 74 59 89 64 +5.4
Plastik II 11.33 60 90 62 +17.0
Plarka 12.33 58 90 62 +5.8
Plotze 15.92 60 94 63 7.3
Plamka II 15.33 61 92 61 +8.4
Planarie 18.42 60 92 63 +17.0
Pleinze 18.25 57 94 66 +4.2

B. taurus (n=20)
Kp-1 ad 44 7 78 —11.4
Kp-2 S 45 93 i —1.8
Kp-3 ' 49 85 74 —54
Kp-4 juv 49 84 70 —4.0
Kp-6 ad 45 93 78 =8.2
Kp-7 - 48 81 78 =52
Kp-10 ol 46 91 82 —94
Kp-11 5i 46 80 5] =5
Kp-12 juv a1 87 75 e
Kp-14 = 55 80 68 =18
Kp-15 ad 46 81 76 =89
Kp-19 - 44 87 78 —10.2
Gab. e 45 87 76 —8.4
1468 5 48 83 3 —6.0
P-1 > 48 85 /g i
P-2 i 47 88 72 —5.4
P-3 . 49 8 71 =58
P-4 o 49 88 74 —4.9
P-5 " 47 88 73 —B8
P-6 @ 48 85 T —a.1
B. bonasus % B. taurus
Males (n=24)
Fakir 5.25 50 52 91 68 =82
Farad 6.42 50 58 89 66 —6.9
Filip 8.00 50 o't 90 61 =21
Facet 11.33 50 60 95 67 =05
Filon 13.00 50 56 85 62 —9.0
Fest 0.50 25 87 92 71 —17.9
Felon 0.50 25 58 83 65 —19.9
Feld 1.58 25 53 87 68 =128
Fellach 2.00. 25 50 94 71 —17.9
Festyn 2.00 25 56 87 66 ==
Feg 3.42 25 53 83 68 —16.8
Fen 3.58 25 23 88 (i1 —16.8
Feb 3.58 25 52 89 61 —48
Fey 4.08 25 57 82 68 =185
Fez 4.33. 25 52 89 66 —8.8
Fetysz 4.42 25 54 91 72 —10.8
Fenix 5.50 25 49 89 71 =80
Fell 7.00 25 57 86 67 =711.3
Feston 0.42 125 60 82 63 —11.6
Fenek 1.33 12.5 56 80 68 =10.4
Fenomen 4,25 12.5 b5 89 73 =134
Fen 11 4.33 12.5 53 84 67 —14.8
Fenol 4.42 125 57 80 68 =18.1
Feliks 2.00 6.25 54 83 72 +—195
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Table 1 (concluded)

1 2 3 4 8 6 7
Females (n=29)
Filutka 7.00 50 50 104 68 +0,6
Fama 8.00 50 61 100 2 =10
Feeria 0.50 25 56 86 68 + L5
Ferina 0.67 25 53 83 74 —3.6
Felly 1.25 25 56 74 R 0.0
Ferma 1.42 25 51 84 73 —a8
Fema 2.33 25 49 83 73 =23
Feta 3.25 2D 47 85 63 ~—2.4
Felpa 4.42 2 49 92 71 =3.1
Feska 4.50 25 49 96 72 —2.8
Fewa 5.50 25 50 84 72 4]
Fera 6.50 25 46 93 72 — 5
Femina 7.50 25 50 100 71 =1
Fenny 8.00 25 50 88 75 —4.8
Fena 0.58 125 47 78 72 =10
Fetwa 2.83 12.5 50 84 62 —2
Fela 2.50 12.5 50 84 72 el
Felga 3.17 12.5 53 81 69 =
Fenicja 3.42 12.6 48 99 74 | —2.8
Fedala 3.42 125 53 89 1 =11
Ferajna 4,17 12,5 48 79 64 i
Fela II 4.33 12.5 51 90 72 —2.6
Fega 4.42 125 49 86 76 —6.0
Ferara 4.67 125 47 80 5 =8
Festa 5.42 12,5 49 97 69 =15
Fedra 1.00 6.25 49 96 T2 =28
Felba 1.00 625 53 78 2 =32
Ferta 1.33 6.25 50 86 70 —3.0
Feda 217 625 51 89 74 —~8.5
Table 2

Mean values of craniometric indices xy, xs, and x4 (Defini-
tions of these indices are in the text).

Species, sex n X, X, Xy
B. bonasus

Males 23 65.4 109.8 58.6

Females 24 58.6 99.1 63.0
B. taurus

ales 4 52.2 80.2 72.6

Females 20 47.5 85.1 74.9
B. bonasus X B. taurus

Males 26 55.0 86.5 68.1

Females 29 50.2 87.9 70.8

Determinations of the matrix from the sums of variance, covariance,
and mean differences of the values of the three indices analyzed for
bison bulls (Bb) and cattle bulls (Bt) yield the following discriminant

function:
36 6 .«x;h-m,:l].:}ll‘; i 1101‘9“0.801’3— 70.0.
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where z is the discriminant coefficient, x,, ¥, and x; are variables
denoting the values of craniometric indices. Analysis of this function
indicates that x,, which characterizes the ratio of splanchnocranium
height to neurocranium height (StN and SphBr) is of greatest taxonomic
power for allocating skulls of males of these two species. The reason is
that the coefficient at @, (1.10) is of the highest absolute value, as com-
pared with those at-x; and x,. The lowest taxonomic power has the
index x,. Thus, the skulls of domestic bulls as compared with bison bulls
are characterized by relatively greater dimension SphBr and lower StN.

The discriminant coefficients z of all bison bulls are highly positive,
whereas those of domestic bulls are negative (Table 1), which means
that this function is a good approximation of the data. The difference
in the discriminant coefficient (z) between the most “bison-type” skull
of Podbipieta and the most “cattle-type” skull of bull 3035 in +33.6—
—(—32.3)=65.9*(see Table 1). In turn, the lowest difference occurs
between the discriminant coefficient of bison Pleban and domestic bull
Richtje: +17.0—(—21.0)=38.0.

There is a significant relationship between the values of z and age
(a) of bison bulls (r,,= +0.550, p<<0.01), given by the formula (Fig. 2):

2=0.40a+19.84
+34 < .
(2)

+32 4

+30 +

+28 +

+26 + i
+24 4 .
+22 1

g L]

‘.‘20' ™

+48 ¥ »
01“;@&&;»{2@4'648

(a)

Fig. 2. Correlation of the discriminant coefficient () on age (a) in female bison.
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The positive sign of this regression shows that the discriminant ccel-
ficient of bison bulls increases with age, implying that the expression
of bison traits in skull increases: A similar process should also be recorded
in domestic bulls, but the sample size was too small for such an analysis.

The function allocating skulls of bison cows and domestic cows is of
the form:

2 ¢ 0 (mv-ny=10.63%; +0.162,—0.392,—21.00,

where xy, ¥», and x3 have the same meaning as in the preceding function.
In this case, x;, breadth-length index, has the greatest taxonomic power,
whereas x; has the lowest power, the reverse of what was found for
males. Thus, skulls of female domestic cattle are narrower and longer
than skulls of bison cows. The difference in z between the most “bison-
type” skull of the cow Poziomka and the most “cattle-type” skull of the
domestic cow Kp-1 is +17.7—(—11.4)=29.1 (see Table 4). The smallest
difference in z was noted for the female pair Plica-Kp-14: +2.5—(—1.8)=
=43.

The difference between sets of discriminant coefficients for bison and
cattle can be called an interspecific demarcation zone. As calculated above,
for males this zone has a maximum width of 65.9 and a minimum width
of 38.0 For females of the two species compared it is much narrower,
with a maximum of 23.1 and a minimum of 4.3.

The discriminant coefficients of hybrids, as calculated from the two
above functions, are negative with few exceptions (Table 1). For male
hybrids they range between —19.4 and —0.5 and only partly overlap
the range for male cattle, which is from —32.3 to —10.4. It may be
concluded, thereforé, that the skulls of male hybrids are more or less
similar to the skulls of male cattle, but they are not identical with them.
The skull of the bull Facet of the F; generation has z=—0.5, and can
thus be considered as intermediate between skulls of bison and domestic
cattle. Significant correlations were found when analysing the relation-
ship of hybrid bulls with their parental forms and the value of the
discriminant coefficient z. For example, the value of z is significantly
related to the relationship with a bison (R): 7,,=0.734 (p<<0.01). The
regression formula is 2=0.28R—18.9 (Fig. 3). A similar correlation but
with an opposite sign was noted between the discriminant coefficient z
for hybrid bulls and their relationsHip with cattle. But there are also
deviations from this tendency. Some hybrid bulls from backcross gener-
ations (Fest, Fellach, Feb) are less similar to domestic cattle than, for
example, Fakir or Filon from F, generation.

The discriminant coefficients of the skulls of hybrid cows range from
—17.8 to +1.5. This range partly overlaps the range for female cattle
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which is —11.4 to —1.8. The common part of the range of discriminant
coefficients is from —7.8 to —1.8. Consequently, the skulls of female
hybrids can be allocated to three groups: 1. the skulls similar to thcse
of female bison; their coefficients are equal to zero or they are positive
(Filutka, Feeria, Felly), 2. the skulls more similar to those of female
bison but not identical with them; their coefficients range from —1.8 to
zero (Fama, Femina, Fetwa, Felga, Fedala, Festa), and 3. the skulls
identical with those of female cattle; their coefficients have a common
range from —7.8 to —1.8 (the remaining 20 cows).

-10 -
A5
-‘14 -

-16 1

l .

L ]

[ ]

25 250 50.0
(R)

Fig. 3. Correlation of the discriminant coefficient (z) on the relationship coefficient
to bison (R) in male hybrids: B. bonasus>B. taurus.

e
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The classifying dendrite (Fig. 4), based on the mean values of cranio-
metric indices from table 2, shows that the skulls of hybrid cows are in
the centre. The most similar to them are the skulls of hybrid bulls and
then the skulls of bulls and cows of domestic cattle. The skulls of bison,
especially bulls, are far from this centre. The individual dendrite (Fig. 5)
is more detailed. Three groups have been identified in it, A, B, and C.



212 Kobrynczuk F. & Krasiniska M.

Group A, the most uniform, consists of all the bison, excluding Pod-
bipieta, Plato, Pobudka, and also of all Pszczyna bison cows. In its centre
there is the female Ponetna — the first mother of some hybrids. This
group is joined to group B through two points representing the skulls
of Pobudka and Filutka (F;), which are thus most similar to each other
in terms of the shape of their skulls.

Bb d'

Bbg

Bb x Bt &

Bt 9 BbxBtg Bt d

Fig. 4. Summation dendrite allocating the skulls of bison (Bb), domestic cattle (Bt),
and their hybrids (BbX Bt).

Group B, which is less homogeneous with respect to the species com-
position, mostly consists of skulls of hybrid cows and domestic cows.
But the hybrid females Ferina, Felga, Feeria, Felly, Felba, Fena, and
Ferajna are absent from this group, and likewise the domestic cows
Kp-1, P-3, and Kp-14. Instead, this group includes the skulls of the
hybrid bulls Fen, Fest, Fetysz, and Fenix. This group shows a tendency
to polarization. Its lower part mostly concentrates females of domestic
cattle, whereas- its upper part contains hybrids with skulls similar to
bison skulls. The way out from the lower part goes to the domestic bull
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3035, whose skull is most typical of the domestic cattle. The way out
from the upper part signifies a higher expression of characters typical
of bison skulls, as it is the case of Filutka.

4

[ImarLes

(O Femates

Ce0e B

Bos Bbonas F; B By B,

-
-
N e e

Fig. 5. Dendrite allocating the skulls.
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Group C is even more heterogeneous than group B in terms of the
origin of animals. The bulk of this group consists of Pszczyna bison cows,
then there are Fy hybrid bulls and also scarce representatives of further
generations, By, B,, and B,, and also the already mentioned bull 3035.

4. DISCUSSION

This paper deals with quantitative traits of the skulls of two related
species and their hybrids. Quantitative skull characteristics are among
most characteristic of the species, sex, breed.

Independent of the species, an F; individual should be equally similar
to either parent with respect to inherited quantitative traits (Hutt, 1964).
This is really the case when the parents are typical representatives of
their populations. Deviations from this rule found in some F; hybrids
of bison and domestic cattle can imply that both their parents or one
of them did not represent their species quite well. The theoretical result,
according to Galton's law, should be that each descendant receives more
or less half of the gene pool from each parent, one-fourth from grand-
parents, one-eighth from great grandparents, etc. (Hutt, l.c.).

Fitting the discriminant functions zy-gs, to the hybrids of F; generat-
ion, we expected, according to Galton’s rule, that the points representing
the skulls of these animals would be in the middle of the breadth of the
demarcation zones, as this would mean that these hybrids were half-
similar to-each parental form. But the results of this study are a little
different (Table 1). Among seven F, hybrids (males: Fakir, Farad, Filip,
Facet, Filon; females: Filutka and Fama), only Facet and Filutka had
skull shapes close to intermediate between bison and cattle skulls,
whereas the other individuals were similar to cattle in this respect. The
parents of Facet were the bison bull Pokorny and a female cattle of the
bwl breed. The parents of Filutka were the domestic bull Ananas of rp
breed and bison female Podkomorzanka. Since the interspecific demarcation
zone for females is narrower than for males and the discriminant coef-
ficient for Filutka (+0.6) was a little higher than for Facet (—0.5), then
the skull of Filutka was more bison-like than the skull of Facet. This
confirms the so-called maternal effect (Hammond, 1949), according to
which the effect of mother on the traits of progeny is greater than the
effect of father. The value of the discriminant coefficient for the next
F; hybrid bull, 13-year-old Filon (which is the half-brother of Facet from
the mother Podkomorzanka) is low (—9.0), implying that he is similar
to domestic cattle. No Hammond’s effect occurs in this case. But negative
correlation coefficients of the other F; hybrids could have been produced
by this effect. Hammond’s maternal effect has been found in many
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species of domestic animals (Radomska, 1982), and it has also been analy-
sed in the population of bison and cattle hybrids (Krasinska, 1969). It
was found then that this effect was importamt in the case of male
progeny.

The shape of the skulls of F, hybrids is influenced similar by the
original parental forms when they are typical of their respective species.
In the case of bison, the material derives from animals kept in enclosures
with high inbreeding coefficients (Onopiuk, 1984; Kobrynczuk, 1986), and
individuals representing domestic cattle belong to two strains. Thus, both
parents can be considered as not typical. The age was not likely to in-
fluence the shape of skulls of F; hybrids, as it ranged from 5 to 13 years.
At this age, the skull is almost of the final size (Krasinska, 1986) and
catabolic processes do not predominate yet.

Heterosis can be the factor shaping skulls of F; hybrids. Heterosis can
shift F; hybrids towards the parent showing genetic dominance (Hutt,
1964). This phenomenon is accompanied by a rapid skull growth. The
increase in its mass follows the laws of physics. Namely, the transition
from small to large constructions requires changes in the proportion of
linear dimensions because moments of a force also change as a result
of increasing mass,

In backecross generations, the skull shape of hybrid bulls becomes more
similar to cattle and less similar to bison. This tendency is shown by a
high correlation (r,,= +0.696). But there were no individuals having
skulls identical with skulls of domestic cattle, and the demarcation zone
between bulls of bison and domestic cattle is wide and impassable for
hybrid bulls even from the By generation. Thus, the reversion to “cattle-
type” skulls is rather slow in hybrid bulls and as though delayed when
compared with females. Among female backcross hybrids, only few spe-
cimens had skulls not identical with the skulls of female cattle. The more
rapid reversion to the morphological type of domestic cattle skull in
hybrid cows than bulls can be explained by a narrow demarcation zone
between female bison and cattle. This tendency to the disappearance of
craniometric traits of bison in hybrid skulls does not follow an ordered
pattern which could be characterized by a correlation between the affinity
with the ancestral forms and the new skull shape, as it is the case for
males. There are examples of F; skulls (Fama) with more cattle traits
than the skulls of B, generation (Feeria, Table 1). Lack of consistency in
this respect may be due to a young age of some females, especially of
the By generation,

Backerossing can go in two directions. The crossing of F; hybrids with
the parental form which is a deminant homozygote provides the progeny
phenotypically similar to this parental form, But if F, is backcrossed
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with the parental form which is a recessive homozygote, half of the
progeny will be phenotypically similar to one parent and half to another
parent (Hutt, 1964). It is difficult to tell which of these two possibilities
took place in the backcrossing of the study hybrids, but rather the first
one.

The dendrite taxonomy revealed first of all a great diversity of skull
shapes in hybrids of different generations. An indication of this is their
presence in groups B and C (Fig. 5). The isolated position of Pszczyna
bison cows with resepct to the main bison group (A) indicates that they
have specific skull proportions. This is likely to be an effect of their
long-term, lasting for over one hundred years, breeding with close re-
latives and, consequently, of a high degree of inbreeding which could
have made their skulls somewhat similar to the skulls of domestic cattle.
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Franciszek KOBRYNCZUK i Malgorzata KRASINSKA

BADANIA TAKSONOMICZNE CZASZEK HYBRYDOW ZUBRA
I BYDEA DOMOWEGO

Streszczenie

Badania przeprowadzono na 47 czaszkach zZubréw nizinnych czystej krwi, Bison
bonasus bonasus (Linnaeus, 1758), 24 czaszkach bydia domowego, Bos taurus Lin-
naeus, 1758 i 53 czaszkach hybrydéw tych dwéch gatunkéw. Giéwnym celem pracy
bylo okreslenie podobienstwa czaszek hybrydéw do wyjsciowych form rodziciel-
skich.

W badaniach zastosowano dyskryminacje Fishera (1936) i taksonomig¢ wroclaw-
ska (Florek et al., 1951). Na wszystkich czaszkach zmierzono: diugosé¢ podstawy
czaszki (BP), szeroko$¢ miedzyoczodolowa (EcEct), szerokosé trzewioczaszki (SmSm),
wysoko$é trzewioczaszki (StN) i wysoko$é mozgowioczaszki (SphBr) — Rye. 1. Wy-
liczono trzy wskazniki kraniometryczne:

EctEct X100 StV <100 SmSmn 100

Gl e IgE ;i Is:.
BP SphBr EctEct

Na wartosciach tych wskaznikéw oparto dwie funkcje dyskryminacyjne, oddzie-
lajace czaszki zubréw od czaszek bydla:

dla samebéw: 2 0" oo =031, +1,102;,—0,80x3—170,00;
dla samic: 2 O Q (pp_pyy= 0,63, 10,162, —0,392, —21,00.
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Wspoélczynniki dyskryminacji, dodatnie dla zubréw i ujemne dla bydia zawiera
Tabela 1. Stwierdzono wieksza réznice miedzy wspolczynnikami dyskryminacji
zubréw i bydia domowego w przypadku samcOw niz samic.

Powyzszym dwom funkcjom podporzgdkowano nastepnie wskaZniki kranio-
metryczne hybrydéow F,, B;,, By i B;. Stwierdzono, ze wspoélczynniki dyskryminacji
wiekszosci osobnikébw F; (Tabela 1) wykazuja ujemne wartosci, co Swiadczy o
wigkszym ich podobienstwie do bydla niz do zZubrow, W pokoleniach wstecznych
" powstalych przez kojarzenie samic hybrydéw z bykami bydila domowego wspol-
czynniki dyskryminacji stajg sie bardziej ujemne, co jest dowodem dalszego zani-
kania cech zZubrzych w ich czaszkach, U samcéw hybrydéw wszystkich pokolgn
razem wzietych istnieje wysoka korelacja miedzy regresem cech zubra w czaszce
a pokrewienstwem do zubra (Ryc. 2). Nie stwierdza sie podobnej zaleznosci u
samic hybrydow.

Czaszki samcoéw hybrydéw sg jedynie podobne do czaszek samcéw bydla w
mniejszym lub wiekszym stopniu, natomiast nie sg pod wzgledem ksztaltu iden-
tyczne z nimi. U samic hybrydéw mozna wyrézni¢é czaszki podobne badz do
czaszek zubra badZz bydla, lub tez czaszki identyczne pod tym wzgledem z czasz-
kami samic bydla domowego.

Przypuszcza sie, ze prawidlowy przebieg dziedziczenia cech ilo$ciowych czaszki
u osobnikéw pokolenia F, komplikuje zjawisko heterozji obserwowanej w tym
pokoleniu. 3

Taksonomia dendrytowa (Ryc. 4 i 5) oparta na wskaZnikach kraniometrycznych
ukazuje bogatg roznorodno$é¢ ksztaltow czaszek hybrydéw oraz okresla ich po-
dobienstwo do czaszek zubréw i bydla. Samice zubréw z Pszczyny znalazly sie nie
w zbiorze A, skupiajagcym wszystkie pozostale zubry, lecz w zbiorze C, najbardziej
niejednorodnym. Przypuszcza sig, Ze nieco inny ksztalt czaszek tych samic w po-
rownaniu z innymi Zubrami ma zwigzek z wysokim stopniem inbredu w linii

pszezynskiej.



