


to Hereford, possibly reflecting the high inbreeding at the time the breed was
established; 2) the clear association of American Longhorn with the Spanish

Figure 2. A polar plot of the best least squares
solution found for the x values in Table 1 The additive
model and the criteria discussed by Kidd & Sgaramella-
Zonta (1971) were used. The areas in the tree most
likely to be topologically incorrect are those around
the shortest segments (see Kidd & Cavalli-Sforza, 1971).
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breeds; 3) the clear relative association of Guernsey and Icelandic, though not
as closely associated as the two Angus breeds or the two Spanish breeds; 4) the
relatively shorter segment lengths of Holstein-Friesian and Brown Swiss (and
possibly Charolais). The closeness of Icelandic and Guernsey in this representation
is apparently less than in Figure 1, clarification must await inclusion of other
relevant breeds, e.g. the Norwegian, Irish, and Normandy breeds, but the distance
between Icelandic & Guernsey (Table 1) is more than twice that found between
Icelandic and Norwegian breeds (Kidd & Cavalli-Sforza, 1974). The short distance
of some breeds from the origin may be due to several factors. In addition to
larger effective population sizes (an unlikely explanation since these were samples
from the U.S. breeds) hybridization, either recent or ancient, or clinal variation
in Europe could be responsible. Either explanation is compatible with the
geographically «central» location of those breeds. One other observation deserves
comment: the two Channel Island breeds are quite dissimilar, as can be seen
in both Figures 1 &2.

These analyses raise more questions than they answer, but they do represent
objective quantitative estimates of breed relationships based on eleven different
independent genetic systems. One of the few conclusions possible is that Spanish
cattle, as represented by De Lidia and Retinto, are quite distinct from the other
beef cattle breeds studied. It therefore seems that these breeds are likely candi-
dates for preservation as possible unique germ plasm resources. Any program of
improvement of these breeds should consider this possibility. As shown by Kidd
et al. (1974), preservation of unique qualities is compatible with rapid breed
improvement through infusion of genes from another breed, if the two breeds
are closely related.

Additional loci will be included in these studies in the near future, but inclusion
of additional breeds will be difficult. The main obstacle is the scattered and
fragmentary nature of data on cattle breeds. Data exist on many polymorphisms
for many breeds, but they are difficult and time consuming to extract from the
literature. Moreover, there are sufficient gaps in the data that inclusion of many
breeds reduces the number of loci on which comparisons can be based. A complete
identification of all the genetic variation in domestic cattle will require the
establishment of a genetic data bank to collate and organize these scattered data.

SUMMARY

Biochemical polymorphisms can be used to quantify the genetic relationships
among breeds. These relationships can be considered to represent evolutionary
histories in some cases, but in all cases define the range of genetic variation
among the breeds studied. With the reduction in within-breed variation due to
selection and to artificial insemination, between-breed genetic variation becomes
increasingly important as the raw material for further improvement. The genetic
relationships estimate the between-breed variation and thus help to describe
the germ plasm resources in the species and to identify genetically unique breeds.
Genetic distances and their graphical representations are presented for 12 European
breeds of cattle. Extreme or peripheral breeds are Hereford, Angus, the Spanish
breeds, Icelandic and Guernsey, these latter two being close to each other.
Holstein-Friesian is most nearly «central» in the genetic space.
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RESUMEN

Los polimorfismos bioquimicos pueden ser usados para cuantificar las rela-
ciones geneticas entre las razas. Se puede considerar que estas relaciones repre-
sentan en algunos casos historias evolutivas, pero en todo caso definen el alcance
de variacion genetica entre las razas estudiadas. Con la reduccion, dentro de una
misma raza, de la variacion mediante la seleccion y la insemination artificial,
la variacion genetica entre dos razas crece progresivamente en importancia en lo
referente a materia prima para posteriores mejoras. Las relaciones geneticas
estiman la variacion entre dos razas y por tanto ayudan a describir los recur-
sos del plasma germinal de las especies y para identificar geneticamente a las
verdaderas razas. Se presentan las distancias geneticas y representaciones graficas
de 12 razas europeas de ganado. Las extremas o perifericas son Hereford, Angus,
las espanolas, las islandesas y Guernsey, siendo estas dos ultimas muy proximas.
En el espacio genetico, la raza Holstein-Friesian es en su mayorta casi «central».

RESUME

Les polymorphismes biochimiques peuvent etre utilises pour la quantification
des rapports genetiques entre les races. On peut considerer que ces rapports
representent dans certains cas des histoires evolutives, mais certainemen definent
toujours les differences de la variation genetique entre les races etudiees. Avec la
reduction intrarracielle de la variation provenante de la selection et de l'insemina-
tion artificielle, la variation genetique entre deux races augmente progressivement
en ce qui concerne la matiere premiere pour ameliorements posterieurs. Les
rapports genetiques prennent en compte la variation entre deux races et aident
done a describer les ressources du plasma germinal et a identifier genetiquement
des vrais races. Dans le travail on a repressente les distances genetiques et leurs
representations graphiques de 12 races auropeennes. Les extremes ou peripheri-
ques sont I’'Hereford, Angus, les espagnoles, les islandaises et Guernsey, etant cettes
deux dernieres tres prochaines. Dans le space genetique, la race Holstein-Friesian
est, dans sa majorite, presque «centrale».
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