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Summary
The role indigenous livestock can play in Africa’s Livestock Revolution is not always recognized. In many parts of Africa pure breed-
ing with indigenous breeds is the only viable production strategy because of adverse climatic and nutritional conditions. However, there
are scenarios where the higher demands of exotic breeds and their cross-breds can be met. This article discusses the possibility of
improving beef production through terminal cross-breeding with two South African cattle breeds, the Nguni and the Afrikaner,
with different exotic breeds. Calving difficulties were limited and birth weights were restricted to the mid-parent value or below.
Cross-breeding did not have a negative effect on cow performance such as weight change and fertility, but cow productivity increased.
In most cases the weaning weight of cross-bred calves was the same or exceeded that of the pure sire breed, and the feed conversion
ratio was always better than either of the two parent breeds. This made the feedlot performance of the cross-breds highly desirable.
These results indicate that terminal cross-breeding with indigenous African breeds deserves more attention as a means of increasing
the output of beef cattle in the subtropics and tropics. An added advantage of any system of terminal cross-breeding utilizing indigen-
ous breeds is that the conservation and utilization of the indigenous breeds of Africa is ensured, because a constant stream of purebred
females will be required.
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Résumé
Le rôle que les animaux d’élevage indigènes peuvent jouer dans la révolution de l’élevage en Afrique n’est pas toujours reconnu. Dans
de nombreuses régions de l’Afrique, l’élevage en race pure avec les races indigènes est la seule stratégie de production viable à cause
des conditions climatiques et nutritionnelles défavorables. Cependant, dans certains contextes, on peut trouver des demandes plus
élevées pour les races exotiques et leurs croisés. Cet article aborde la possibilité d’améliorer la production de viande de bœuf par
le biais de croisements terminaux avec deux races de bovins de l’Afrique du Sud, la race Nguni et la race Afrikaner, dans des croise-
ments avec des races exotiques différentes. Les difficultés de vêlage ont été limitées et les poids à la naissance étaient restreints à la
valeur moyenne parentale ou au-dessous de cette valeur. Les croisements n’ont pas eu d’effet négatif sur la performance des vaches
comme le changement de poids et la fertilité, tandis que la productivité des vaches a augmenté. Dans la plupart des cas, le poids au
sevrage des veaux croisés était le même ou supérieur par rapport au poids des pères de race pure et la capacité d’utilisation du fourrage
était toujours meilleure que celle des deux races parentales, ce qui a rendu la performance de l’unité d’embouche des croisés hautement
recherchée. Ces résultats indiquent que le croisement terminal avec les races indigènes africaines mérite plus d’attention en tant que
moyen pour augmenter le rendement des bovins à viande dans les régions sous-tropicales et tropicales. Un autre avantage de tout
système de croisement terminal qui utilise les races indigènes est que la conservation et l’utilisation des races indigènes de
l’Afrique sont garanties, puisqu’un flot continu de femelles de race pure sera nécessaire.

Mots-clés: bovins indigènes, croisement terminal, Nguni, Afrikaner, amélioration de la production de viande de bœuf

Resumen
El papel que el ganado autóctono puede desempeñar en la Revolución Ganadera de África no es siempre reconocido. En muchas partes
de África la cría de animales con razas locales es la única estrategia de producción viable, debido a las adversidades climáticas y a las
condiciones nutricionales. Sin embargo, hay escenarios en los que existe demanda de razas exóticas y sus cruces. Este artículo trata
acerca de la posibilidad de mejorar la producción de carne de ternera por medio de cruces terminales con dos razas bovinas sudafri-
canas, la Nguni y la Afrikaner, cruzadas con diferentes razas exóticas. Las dificultades durante el parto fueron limitadas y los pesos al
nacimiento se limitaron al valor de los medios padres o más bajo. El cruzamiento no tuvo un efecto negativo sobre el rendimiento de las
vacas, tal como el cambio de peso y la fertilidad, mientras que la productividad de la vaca aumentó. En la mayor parte de los casos el
peso al destete de los terneros cruzados fue el mismo, o superior a aquellos cuyos padres eran de raza pura, y el índice de conversión fue
siempre mejor que cualquiera de las dos razas padre. Bajo control de la alimentación el rendimiento altamente deseable. Estos
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resultados demuestran que cruces terminales con razas locales africanas merecen más atención como medio para incrementar la
producción de carne de ternera en el subtrópico y trópico. Una ventaja añadida de cualquier sistema de cruces terminales es la
utilización de razas locales, lo que asegura la conservación y la utilización de las razas locales de África, dado que se requerirán
constantemente hembras criadas en pureza.

Palabras clave: bovino local, cruce terminal, Nguni, Afrikaner, producción de ternera mejorada
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Introduction

Livestock production faces specific challenges as a result
of a rise in human population numbers, urbanization
and economic development, especially in developing
countries. In the future these developments will lead to a
significant rise in demand for livestock products, and
they are referred to as the Livestock Revolution
(Delgado et al., 1999). The number of meat animals glob-
ally will have to increase to meet this demand (Steinfeld
et al., 2006). However, a significant increase in production
levels is also crucial.

There is growing evidence that improving the productivity
of subsistence, smallholder and emerging farmers operat-
ing on a noncommercial level has the potential to address
poverty in agriculturally based economies (Hazell et al.,
2007), while the more commercialized (industrialized) pro-
duction systems remain in balance with the natural
environment (International Water Management Institute,
2007; United Nations Environment Programme, 2007).

There are significant differences between the cattle of the
African continent and the New World countries of the
Americas, Australia and New Zealand. Livestock was
not endemic to these continents, and livestock farmers
had to rely entirely on imported material to establish
herds of cattle. In contrast, Africa is one of the centres
of domestication (Bruford, Bradley and Luikart, 2003;
Hanotte et al., 2002) and is richly endowed with a large
number of indigenous breeds that have adapted to the con-
tinent’s prevailing conditions (Scholtz, 1988, 2005).

The type of production strategy to be followed in Africa
will depend primarily on the environment and level of
management. Experimental evidence of the fertility of
cross-bred cows as summarized by Long (1980) and
Schoeman (1999) indicated that, with a few exceptions,
the fertility and calf viability of cross-bred cows was
higher than that of the parent breeds. However, this was
not the case in East and southern Africa under normal pro-
duction conditions (Scholtz, 1988). According to Doren
et al. (1985), Ferrell and Jenkins (1985), Thompson,
Woods and Meadows (1986) and Calegare et al. (2007),
a high level of nutrition and management is required
before the potentially higher fertility of cross-bred cows
can be utilized. With the relatively low level of nutrition
and management that prevails in many parts of Africa, it

seems fruitless to try to improve maternal performance
by cross-breeding.

In the more developed areas where managerial skills may
be better but conditions are often harsh with relatively low
levels of natural nutrition, terminal cross-breeding (all
cross-bred progeny are slaughtered) with small indigenous
cows may succeed in improving the output of beef cattle
farming (Calegare et al., 2007). A large proportion of
the breeding herd must be available for cross-breeding
for such a system of terminal cross-breeding to be success-
ful. There is also the danger that some of the cross-bred
females may leak and be used for indiscriminate crossing.
With a reproductive life span of 16 years for cows and an
average calving of 90 percent, which is possible with
Nguni cattle, two-thirds of the herd can be utilized for
terminal cross-breeding whereas one-third has to be
reserved for maintaining the purebred population (Roux,
1992). Another issue of concern is the possible incidence
of calving difficulties.

Research conducted some years ago in South Africa will
be used in this article to demonstrate the performance of
two indigenous breeds of South Africa as dam lines in
terminal cross-breeding: the Nguni and Afrikaner.

Material and methods

The research on the Nguni was conducted over a 3-year
period (1988–1990) and was partially reported by
Scholtz and Lombard (1992). In this experiment Nguni
females, the smallest beef breed in South Africa, were
inseminated with Charolais and Simmentaler semen, and
the Nguni (N) were also mated to a Chianina (Ch) type
bull. Semen from the same Charolais (C) and
Simmentaler (S) bulls was used to produce both the
cross-bred and purebred offspring. It is important to note
that heifers were not used for cross-breeding. The bulls
were chosen because they were known to cause calving
difficulties, and the S bull was withdrawn from an artificial
insemination station for this reason. The cross-breds were
compared to purebreds sired by the same bull and to pure-
bred Ngunis from the same herd. This research was
conducted on the farm Loskop South (25°18′ south, 29°
20′ east) situated in a Bushveld Region in the eastern
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part of South Africa. Acocks (1975) classified the veld
type as a tree savannah consisting of fairly dense bush
with sour grass types as the main grazing component.
Rainfall varies between 350 and 650 mm per year.

A number of the male progeny were also evaluated for
postweaning growth rate and feed conversion ratio (FCR)
under intensive feedlot conditions in a test that consisted
of a 35-day adaptation period followed by a 140-day test.

The research on the Afrikaner (A) as a dam line was car-
ried out at the Vaalhartz Research Station from 1980 to
1984. Els (1988) presented this information in his Ph.D.
thesis, but it was never published elsewhere. The purpose
of the research was to evaluate the performance of cross-
breeding under natural grazing conditions in the northern
Cape region of South Africa. Four sire breeds were used
in cross-breeding with the Afrikaner as the dam line:
the Brahman (B), Charolais (C), Hereford (H) and
Simmentaler (S). Vaalhartz is near the town of Jan
Kempdorp in the Northern Cape Province and is situated
at 27°51′ south, 24°50′ east with a mixed Tarchonanthus
thornveld type (Acocks, 1988). The annual rainfall is
440 m per year. Vaalhartz can be regarded as a more suit-
able area for cattle farming than Loskop South.

In all cases the weaning weights were corrected to 205
days with the formula used by the South African
National Beef Cattle Recording and Improvement
Scheme (Bergh, 1999):

[(Actual weaning weight− birth weight)/age at weaning

× 205days]+ birth weight+ cow age correction factor

= corrected 205− day weaning weight

where the correction factor = corrected 205-day weaning
weight.

Both studies utilized Harvey’s (1972, 1976) computer pro-
gram for the analyses.

Results

Foetal dystocia and preweaning deaths

No calving difficulties or perinatal deaths occurred in 29
C × N, 17 S × N and 17 Ch × N cross-bred calves or in
301 comparable purebred Nguni calves. Although the S
bull had been withdrawn from an artificial insemination
station because of calving difficulties, none were experi-
enced in this experiment. If a 10 percent chance of dystocia
or death exists, the probability of observing one or more
cases in a sample of 63 would be 100 × (1 – 0.963) = 99.9
percent. If a 5 percent chance exists, the probability
would be 100 × (1 – 0.9563) = 96.1 percent. With only a
moderate change of dystocia there would have been a
very high chance of observing it in 63 births. Therefore,
it seems that dystocia will be negligible if the Nguni is
used as a dam line.

The percentage of dystocia observed in pure breeds and
crosses at Vaalhartz is summarized in Table 1. A slightly
higher percentage of dystocia was found in A cows
when C, S or B bulls were used compared to A bulls.
There was no dystocia when H bulls were used. In pure-
bred C and S the percentage dystocia was higher than
when these breeds were crossed with A cows. Thus,
although calving difficulties were experienced with A as
a dam line, they were limited and were lower than that
of the purebred C and S.

The percentages of survival from birth to weaning of the N
and its crosses are presented in Table 2. Although the per-
centage of preweaning deaths in the crosses was slightly
higher (4 percent) than the N, the difference was not
significant at the 10 percent level.

Preweaning performance

The preweaning performance values of the different breeds
and crosses are provided in Table 3 and Table 4. The N
calves had an average birth weight of 26.8 kg and
the C × N calves 32.2 kg, but the pure C calves from the
same sire had an average birth weight of 46.8 kg. The
Nguni cows restricted the birth weight of the cross-bred
calves to a level of 13 percent below the mid-parent
value of 36.8 kg. In the Ch × N calves the average birth
weights were almost the same as that of the pure N and
significantly lower than the 34.0 kg average of the pure
Ch. The average birth weight of S × N calves was also
restricted to only 31.3 kg. These results indicate that
maternal restriction of offspring birth sizes may be evident
if the differences between sire and dam lines are large
enough.

The average birth weight of C × N was 13 percent below
the mid-parent value, but the average weaning weight
(Table 3) was 6 percent above and the preweaning growth

Table 1. The percentage of dystocia in pure breeds and crosses
(number of births) Vaalharts data.

Sire breed Dam breed

A C S H B

A 2.1 (96) – – – –

C 5.7 (35) 9.0 (67) – – –

S 2.4 (41) – 10.2 (49) – –

H 0.0 (35) – – 2.4 (84) –

B 2.8 (36) – – – 3.3 (30)

Table 2. The percentage of survival from birth to weaning of the
Nguni and its crosses.

Season N Crosses

1 98.9 96.0
2 97.6 95.5
3 97.6 88.2
Average 98.0 93.7
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rate 12 percent above the mid-parent value. In the Ch × N
the average weaning weight was 12 percent above and the
average preweaning growth rate was 16 percent above the
respective mid-parent values. The average weaning weight
of all crosses was approximately the same and was even
higher than that of pure Ch (Table 3). An almost complete
favourable dominance, and even over dominance, in the
weaning weight of crosses is evident from these results.

The preweaning performance of the purebred breeds and
the A crosses at Vaalhartz is presented in Table 4. The
birth weight of C × A (42 kg) and S × A (40 kg) calves
was restricted only to the mid-parent value. It appears
that A cows, which are larger than N cows, did not restrict
the birth weight of the C and S cross-bred calves to the
same extent as N cows. In the H × A and especially B ×
A calves, the birth the weight was higher than that of
both parent breeds, indicating over dominance.

The weaning weights of C × A (5 percent), H × A (7 per-
cent) and B × A (7 percent) calves were higher than the
mid-parent values of 203, 182 and 192 kg, respectively,
whereas that of S × A only approximated the mid-parent
value of 209 kg. The C × A calves were the heaviest at
weaning (219 kg), followed by the S × A (210 kg) and
B × A (206 kg).

The results at Loskop South and Vaalhartz suggest that A
cows did not yield the same heterotic effect (negative on
birth weight, and positive on weaning weight) as N
cows. Furthermore, the C sire line seemed to yield more

favourable heterotic effects than S, H or B sire lines
when mated with A cows.

Postweaning feedlot performance

The postweaning feedlot performance of a limited number
of N, C, S and their crosses produced at Loskop South is
provided in Table 5. The table indicates that the daily
gain of C × N calves was 47 percent higher and that of
S × N 39 percent higher than that of pure N. The growth
rate of C × N calves is only about 6 percent lower than
that of purebred C, indicating an almost complete domi-
nance. This agrees with the well-documented results of
Olentine et al. (1976), Smith et al. (l976), Southgate,
Cook and Kempster (1982), Baker, Bryson and Knutson
(1987) and De Bruyn (1991). All of these results indicate
that the C is superior when utilized as a terminal sire in
cross-breeding.

The FCR of C × N calves was better by 3 and 17 percent
than that of purebred C and N, respectively, indicating
over dominance. The same applied to S × N calves,
where the FCR was 18 percent better than that of the pure-
bred S and 11 percent better than that of the purebred N
(Table 5), showing that the FCR may be improved when
indigenous Sanga cattle are crossed with large European
Taurus breeds.

Cow performance

There was no additional drain on cows producing
cross-bred offspring because there was no difference in

Table 3. The preweaning performance of the different breeds and crosses at Loskop South.

Genotype Number of animals Birth weight (kg) Preweaning growth rate (g/day) Weaning weight corrected to 205 days (kg)

N 301 26.8a ± 0.2 761a ± 5 183a ± 1.0
C 40 46.8d ± 0.9 836bc ± 18 222b ± 3.9
Ch 4 34.0c ± 1.7 796b ± 49 199ab ± 10.6
C×N 29 32.2c ± 0.6 893c ± 16 215b ± 3.6
S×N 17 31.3bc ± 0.8 896c ± 22 215b ± 4.8
Ch×N 17 29.6ab ± 0.8 900c ± 23 214b ± 4.9

Note: Means in the same column with different superscripts differ significantly (p < 0.10).

Table 4. The preweaning performance of the different breeds and
crosses at Vaalharts.

Genotype Number of
animals

Birth weight
(kg)

Weaning weight
corrected to
205 days (kg)

A 41 35a ± 0.8 184ab ± 3
C 40 47c ± 0.9 222de ± 4
S 31 43b ± 1.1 234e ± 5
H 44 36a ± 0.9 179a ± 4
B 24 33a ± 1.1 199b ± 5
C×A 24 42b ± 1.1 219d ± 5
S×A 32 40b ± 0.9 210d ± 4
H×A 31 37a ± 0.9 195abc ± 4
B×A 29 41b ± 0.9 206cd ± 4

Note: Means in the same row with different superscripts differ signifi-
cantly (p < 0.10).

Table 5. Postweaning feedlot performance of Nguni, Charolais,
Simmentaler and Nguni crosses.

Genotype

Performance Ratio

N C C×N S S×N CN/
N

SN/
N

Number 16 5 5 2 4 – –

Daily gain
(g)

1.121 1.765 1.652 1.711 1.553 1.47 1.39

FCR 7.46 6.58 6.36 7.80 6.63 0.85 0.89

Note: FCR, Feed conversion ratio (feed intake/weight gain).
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the weight change during the suckling period between N
cows that suckled pure N or cross-bred calves. The N is
a relatively high milk producer (7 kg/day) with a high but-
terfat content (6 percent). Together with the better
efficiency of the cross-bred calves, larger weaner calves
could be produced without any negative effect on the
cow. This is also illustrated by the reconception rates
(pregnancy percentage after the mating season) in
Table 6, where there was no difference between cows
that suckled pure N and cross-bred calves.

The ratio of the weaning weight of the calf to the dam
weight at the birth of the calf (calf/dam) is an important
estimate of productivity of the cow herd. It was calculated
for Nguni cows (Loskop South) weaning pure N calves
and cross-breds (Table 7) and for the Afrikaner cows
(Vaalharts) weaning pure A calves and cross-breds
(Table 8).

On average the ratio was 56.8 percent for cross-bred calves
compared to 49.3 percent for pure N calves. The values of
C × N and Ch × N calves were the highest at 57.2 percent
with male calves approaching 60 percent (Table 7). In
comparison, the national average for beef cattle in South
Africa is 43.8 percent.

In the A cows the highest weaning ratio of 46.8 was
achieved with C × A calves, followed by S × A (44.4)

and B × A (43.8), compared to the 38.4 of pure A calves
(Table 8).

Discussion

These results supply evidence that maternal restriction of
birth weight exists in crosses between animals of widely
divergent mature weights and that some breeds may
possess this ability as a special trait.

Despite the negative suppression on birth weight, the
weaning weight and growth rate of the different crosses
was close to that of the larger parent, especially in the
Nguni crosses, indicating an almost complete dominance
in postnatal growth and efficiency traits. The negative
maternal effect on body weight at birth attributable to
the smaller cows does not seem to persist up to postwean-
ing performance but is to a large extent cancelled,
especially with C as the sire line.

The advantages of terminal cross-breeding do not lie in the
higher growth rates or better FCR of the cross-bred pro-
geny per se. They instead depend on the extent to which
the weight of the slaughter animal or feeder can be
increased relative to that of the dam or breeding cow.
This advantage follows because any system with large
feeders from small breeding cows must be more efficient
than one with feeders and breeders of equivalent size,
simply because small dams eat less than large dams.
This higher efficiency arises from a potential increase in
weaning weight of up to 26 percent per cow exposed to
mating, whereas the feed energy requirement only
increases by 1 percent (MacNeil, 2005; MacNeil and
Matjuda, 2007; MacNeil and Newman, 1991). In addition
and of particular importance to the countries of
Sub-Saharan Africa is the use of locally adapted, low
input maternal breeds and the improvement of the pro-
duction potential of the progeny using terminal sire breeds
(Scholtz et al., 1990). However, such a system will only be
viable in Sub-Saharan Africa if the natural environment
can support the higher production, the managerial
demands can be met and other indigenous breeds react
the same to cross-breeding as the Afrikaner and Nguni.

There is little advantage in the higher rate of growth per se,
but the longer feedlot holding period of late maturing, fast
growing animals will optimize a positive feed margin (low
feed prices that makes it economical to feed animals
longer). Thus, the highest profit margin for intensive feed-
ing of slaughter cattle under such a scenario will most
likely be realized with Charolais or other late-maturing
crosses. This situation will be reversed if a positive feed
margin changed to a negative margin (high feed prices),
in which case earlier maturing, smaller framed, exotic
breeds such as Angus should be used as sire lines. The
advantage of terminal cross-breeding is the ease of catering
for the prevailing feed margin by manipulating the type of
sire to be used while keeping the dam herd the same. This

Table 6. Reconception rates of Nguni cows that suckled pure
Nguni and cross-bred calves.

Season Nguni Crossbred

1 89.1 82.6
2 85.3 82.8
3 87.1 100.0
Average 87.2 87.4

Note: The Reconception rate is defined as the pregnancy percentage after
the next mating season.

Table 7. The ratio of the weaning weight of the calf/dam weight
(birth of calf) of Nguni cows at Loskop.

Ratio Genotype

N Ch C×N S×N Ch×N

Bull calves 51.4 46.7 59.3 58.2 59.3
Heifer calves 47.2 42.5 55.1 54.0 55.1
Average 49.3 44.6 57.2 56.1 57.2

Table 8. The ratio of the weaning weight of the calf/dam weight
(birth of calf) of the different breeds and crosses at Vaalharts.

Genotype

A C S H B C×A S×A H×A B×A

Ratio 38.4 41.3 45.4 41.3 41.0 46.8 44.4 40.4 43.8
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is in contrast to pure or rotational cross-breeding where the
breed type of the dam has to be changed each time there is
a change in the feed margin.

Conclusion

Indigenous African breeds, such as the Nguni and the
Afrikaner, seem to be ideally suited as dam lines in term-
inal cross-breeding, because calving difficulties are limited
and the feedlot performance of the F1-crosses is highly
desirable. The utilization of terminal cross-breeding invol-
ving indigenous breeds deserves more attention as a means
of increasing output for beef cattle enterprises, especially
in the subtropics and tropics of Africa. However, the sus-
tainable implementation of such a system remains a
challenge.

The first option is that smallholder farmers can act as a
source of purebred indigenous animals for the more com-
mercialized (industrialized) farmers, thereby ensuring a
constant and viable market for their animals. This will
result in benefit sharing by the communities that main-
tained these breeds in the past. Another option is to use
the innovative mating system reported by Scholtz (2007).
It is well known that the most fertile cows tend to come
in heat early in the mating season. This system suggests
that all cows are straight bred to indigenous bulls during
the first part of the mating season, after which the indigen-
ous bulls are all replaced by terminal sire bulls. The first
calves to be born are thus purebred calves from the most
fertile cows, and replacement heifers are selected from
these calves. This system is currently being evaluated at
Vaalharts Research Station with Angus as the sire line
and Nguni as the dam line.

The biggest threat to the system is that farmers may start
to use some of the cross-bred females as replacement
heifers. In such cases, the advantages of terminal
cross-breeding associated with heterosis, adaptability,
hardiness, low maintenance and ease of calving are lost.
With respect to the conservation of animal genetic
resources, this is unacceptable because it may result
in indiscriminate crossing to the detriment of indigenous
genetic resources.

Perhaps the most important advantage of any system of
terminal cross-breeding utilizing indigenous breeds is
that the conservation and utilization of the indigenous
breeds of Africa is ensured, because it requires a constant
steam of purebred indigenous females.
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