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A male eland  kudu hybrid 15

side of the pairs. The translocated Y-chromosome must have come from the eland sire, and the
solitary chromosome 14 from the kudu dam. No difference in banding pattern could be ascertained
in many chromosomes and hence they were paired with the kudu elements. They were thought to be
homologous and are here labeled chromosomes 2,4, ', 7,8,10,12,13,14,15, Y. The X-chromosome
was identical to that of the kudu.

Chromosome pairs 1, 3, 5, 9 and 11 are believed to be different in these two species and, by
comparing the banding patterns, the rearrangements identified in the hybrid were as follows:
Chromosome 1 : Ei = K3 ; E! = K! ; Chromosome 3 : E3 = K3 ; E3 = Ki ; Chromosome 5 :  Jq> lq *q' ->p °p ' Jq ip '

E5 = K5 ; E5 =K5—; Chromosome 9: pericentric inversion; Chromosome 11: En =KÜ +

K5q-;Enq = Kiiq.
It is suggested that reciprocal translocations occurred during the speciation process among the

arms of chromosomes 1 and 3, and between 5 and 11 ; that a pericentric inversion took place in
chromosome 9 ; and that the exchange between the arms of chromosomes 1 and 3 involved whole
arms. When elongated chromosomes of the respective types are compared one with another then the
banding pattern of these arms is identical. Conversely, the exchange between chromosomes 5 and
11 appears to involve only a portion of the long arm of what is here designated Kudu 5 (K5 ). Because
of the difference in centromere position in the chromosomes of pair 9, but their mostly identical
banding pattern, it is assumed that a simple pericentric inversion with breaking points near the
centromere occurred. These rearrangements are depicted schematically in Text-fig. 1.
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Text-fig. 1. Schematic diagram of the rearrangements that distinguish the eland from the kudu karyotypes.
E = eland,  = kudu.

Discussion

This study confirms the chromosome number ofeland and kudu and the peculiarity of their attached
Y-chromosomes. Moreover, analysis of the banding pattern in the kudu allows for the first time
unequivocal identification of all elements. The karyotype displayed in PI. 2, Fig. 4 is arbitrarily

EXPLANATION OF PLATE 2

Fig. 4. Karyotype of a male kudu, Giemsa banding technique. All chromosomes can be paired easily. The
Y is attached to one autosome, chromosome 14.

Fig. 5. Karyotype of the hybrid. Homology is apparent in all pairs except 1, 3, 5, 9 and 11. So far as the
chromosomes are identifiable individually, the eland element is placed left in the pairs, the kudu to the right.
Giemsa banding.
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arranged according to the length of chromosomes and it follows those shown by previous investiga¬
tors.

The karyotype analysis of the hybrid allows, by inference, the elucidation of the eland karyotype.
Ten autosomal pairs and the sex chromosomes are believed to be identical in structure because
pairs with the same banding patterns were identified. In pairs 1, 3, 5, 9 and 11, banding patterns and
centromere positions differ and, from the banding analysis, reciprocal translocations are assumed
to have occurred between whole arms of 1 and 3, and between portions of one arm of 5 and 11. The
difference in banding patterns of pair 9 and the difference in arm lengths suggest a pericentric inver¬
sion as the simplest explanation for chromosome change.

Thus, eland and kudu differ in the morphological arrangement of five chromosomes. When this
change has occurred, of course, is unknown, as is the direction of the change. A comparison with
karyotypes of related species (nyala, sitatunga) is not helpful because of their considerably different
chromosome complements.

The sterility of the hybrid was unexpected before this study because of the generally similar
karyotypic structure of eland and kudu. Animals with more divergent chromosome sets produce
male hybrids with a complete set of germ cells and sterility can be inferred to be secondary to failure
of meiotic pairing. For example, meiotic activity is frequently seen in the testes of mules and hinnies,
but spermatozoa are not usually formed because first meiosis cannot be completed. When the parental
chromosome sets are less divergent, fertility may be feasible, as in horse  Przewalski horse hybrids
(Koulischer & Frechkop, 1966).

There are many causes of hybrid sterility (Basrur, 1969) and only some are the result of chromo¬
somal incompatibility at first meiosis. The reason for the absence of germ cells in the eland  kudu
hybrid is unknown. A parallel situation is found in female mules. In this cross, normal germ cells
are present in the fetus but disappear during later development (Benirschke & Sullivan, 1966;
Taylor & Short, 1973). This change may also be the result of meiotic incompatibility, but cannot
be held responsible for the deficiency in the present male hybrid. It will be interesting to learn from
other eland  kudu crosses whether this deficiency of germ cells is a constant event and whether it
also extends to females.

No other hybrids are known to occur of either kudu or eland with other species. Gray (1971)
reviews the literature and reports that repeated matings of male elands with domestic and zebu
cows proved infertile. Similarly, artificial insemination has been unsuccessful.

Our gratitude goes to Dr L. S. Nelson for handling and Dr H. J. Hill for electroejaculation of the
hybrid, and Dr J. M. Dolan for helpful discussions. One of us (W.J.) is the recipient of a fellowship
of the Fundaçào de Ampara à Pesquisa do Estado de Säo Paulo, Brazil.
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