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BONSMARA

Crossbreeding is important all over the world and is playing an ever-
more prominent role in beef production. Several studies have incon-
trovertibly proved that a large improvement in beef cattle produc-
tion is possible with a thoroughly planned crossbreeding programme. 
Unfortunately, the studies also found that most crossbreeding pro-
grammes are not well planned and that hybridisation rather than 
crossbreeding is achieved.

The benefit of crossbreeding stems from two processes: comple-
mentarity and heterosis (hybrid vigour).
Complementarity: This is the way in which two or more traits com-
bine, or complement each other, to breed better offspring. In sim-
ple terms, it is how the good traits (genes) of an animal/breed sup-
plement the weak traits (genes) of another animal/breed to produce 
better offspring with these specific genes. The adaptability, hardi-
ness and fertility of indigenous breeds (Bos indicus) combined with 
the good growth traits and production ability of foreign breeds (Bos 
taurus) are good examples of the function of complementarity to ex-
plain the benefit of crossbreeding.

The above-mentioned refers to complementarity between different 
breeds. The Bonsmara offers the benefit of existing complementarity 
within the breed. It is the only breed for which performance testing 
has been compulsory since its origin. The comprehensive breeding 
values of all traits of more than two million (2 096 314) Bonsmaras are 
on record at SA Studbook. This is an enormous database that offers 

Bonsmara x Simmentaler x Tuli

a wide variety of options to a farmer who wants to implement com-
plementarity in his crossbreeding programme. For every weak trait 
present in the farmer’s herd, there will be a Bonsmara with a corre-
sponding strong trait which, through the process of complementari-
ty, will breed offspring that perform far better with regard to that trait.

In Namibia about 9 000 Bonsmaras are registered and breeders are 
spread across the country. Any farmer who is practising crossbreed-
ing, surely has to consider the Bonsmara with large numbers and the 
largest database.
Heterosis (hybrid vigour): This is the genetic benefit afforded to the 
offspring by mixing the genes of parents. Heterosis is expressed in a 
percentage improvement of a specific trait. For example: Bonsmara 
bulls with an average weaning weight of 250 kg are mated with cows 
of any breed with an average weaning weight of 220 kg. The average 
weaning weight of the parents is (250 + 220)/2 = 235 kg. However, the 
first generation of calves (F1) has an average weaning weight of 242 
kg. The percentage heterosis is (242 – 235)/235 x 100 = 3% (0,0297).

The larger the genetic diversity in die composition of the breeds 
being used to crossbreed, the stronger the effect of hybrid vigour in 
the offspring. In this way, there will be a larger hybrid-vigour effect if, 
for example, you mate a Bonsmara with a Simmentaler rather than a 
Simmentaler with a Limousin (both Bos taurus). Table 1 (p 47) shows 
the differences in performance between pure breeds, crossbreeding 
and the use of composite breeds (Bonsmara) for weaning weight/cow 

exposed to bul.
In general, heterosis will bring the 

greatest improvement in traits with 
the lowest heritability, such as repro-
duction and longevity. Very little or no 
heterosis is found in highly heritable 
traits, such as carcass traits. Table 2 (p 
47) shows the heritability and the het-
erosis effect of selected traits.

Heterosis is not genetic in nature 
and will therefore go to waste unless 
management practices like three-way 
crossbreeding are continually used to 
preserve it as much as possible.

It is important for farmers to know 
how many kilograms are yielded per 
ha, as this is one of the best ways to 
measures economically efficient farm-
ing. Table 3 (p 47) shows the kilogram 
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weaner (weaner yield) delivered per ha ac-
cording to the breed of the dam. The 210-day 
weaning weight, reproduction rate, calf deaths, 
weaning weight/cow-weight ratio and carry-
ing capacity (10 ha per LSU) are combined in 
a formula to determine the weaning weight 
produced per ha. Only Bonsmara bulls were 

used on the cows. The work was completed by 
Els on the Vaalhartz research station.

A = Afrikaner – Bos indicus 
B = Brahman – Bos indicus
BO = Bonsmara – composite breed
C = Charolais – Bos taurus (continental 
European breed) 

Table 1: Heterozygosity and the estimated increase in the weight of weaners per cow in various crossbreed-
ing systems.

Crossbreeding system Heterozygosity of breed 
(relative to F1) (%)

Increase in weaning 
weight per cow (%)

Pure breed 0 0
Two-way breed rotation 66,7 15,5
Three-way breed rotation 85,7 20,0
Four-way breed rotation 93,9 21,7
Two-way breed composite (5/8 A, 3/8 B) 46,9 10,9
Three-way breed composite (3/8 A, 3/8 B, 1/4 C) 65,6 15,3
Four-way breed composite (3/8 A, 3/8 B, 1/8 C, 1/8 D) 68,8 16
A = sire of calf and B, C and D = dam of calf’s composite “cross” genetics. (Source: Gregory and Cundiff, 
1982 in Scholtz, MM, Beef Breeding in South Africa, Second Edition 2010, p 27)

Table 2: Summary of heritable traits and level of heterosis.
Traits Heritability Level of heterosis
Carcass traits High Low
Skeletal measurements (0 to 5%)
Adult weight
Growth rate Medium Medium
Birth weight (0 to 10%)
Weaning weight
Year-old weight
Milk production
Maternal capacity Low High
Reproduction (10 to 30%)
Health
Longevity of cow
Overall productivity of cow
Source: Kress, DD and MacNeil, MD Crossbreeding Beef 
Cattle for Western Range Environments, Second Edition 
(1999). WCC-1 Publ. TB 99-1. Samuel Roberts Noble 
Foundation, Ardmore, OK.

H = Hereford – Bos taurus (British breed)
S = Simmentaler – Bos taurus (continental 
European breed)

The first letter indicates the sire of the cow 
crossbred with and will therefore constitute 
50% of the composition.

Examples of three-way cow crossbreeds: 
BCA = 50% Brahman (sire of the cow), the oth-
er half of the cow is 25% Charolais and 25% 
Afrikaner, SBA = 50% (sire of cow). The remain-
ing half is 25% Brahman and 25% Afrikaner.

As expected, the three-way cow crossbreed 
generally performed better. It is interesting to 
note that there are four half-crossbred cows, 
namely Brahman x Bonsmara, Simmentaler x 
Bonsmara, Charolais x Afrikaner and Hereford 
x Afrikaner that also performed well.

Many Namibian farmers still believe that you 
have to use either Brahman or Bonsmara for 
the maternal line and do not realise the val-
ue of crossing the two breeds. The heterosis 
effect is prominent if the Brahman Zebu type 
is mated with the Bonsmara, which is com-
posed of Bos indicus (5/8 Afrikaner) and 3/8 Bos 
Taurus or British breeds (3/16 Hereford and 3/16 
Shorthorn). In effect, you actually get a four-
way composite crossbreed.

A purebred Bonsmara has the same pro-
duction performance as a three-way cross-
breed (20,1 – 22,0 kg per ha weaning weight). 
This shows the value of composite breeds 
(Bonsmara) in crossbreeding and even pure 
breeding, such as a Bonsmara bull with 
a Bonsmara cow. As discussed, the 

Table 3: Weaner yield in kg per ha according to 
breed of the dam.

Weaner weaning 
weight / ha (kg) Breed of dam

15,1 – 16,0 A

16,1 – 17,0 C, H, B, ABA, HHA, CBA

17,1 – 18,0 S, HBO, CCA

18,1 – 19,0 BA, SA, CBO, BBA, CSA, BSA

19,1 – 20,0 ACA, AHA, ASA, CHA, HCA

20,1 – 22,0 BO, BBO, CA, SBO, SSA, HA, 
BHA, BHA, HAS, SCA, SHA

>22,0 BCA, SBA
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Bonsmara is a three-way compos-
ite breed.

The above can be explained by the 
Bonsmara’s upgrading breeding system that 

is open at the bottom. This means that the 
offspring of any purebred or any crossbred 
cow composed of any breeds whatsoever can 
be bred to a registered Bonsmara through a 
process of upward structured breeding. One 
can think of the enormous affect this has on 
the heterosis effect of Bonsmaras. The list of 
breeds below has been used by Namibian 
Bonsmara breeders in a structured 
programme to broaden the genetic 
diversity of the Bonsmara (this list is 
not exhaustive):
•	 Afrikaner – Bos indicus
•	 Simmentaler – Bos taurus (continen-

tal European breed)
•	 Red Poll – Bos taurus (British breed)
•	 Shorthorn – Bos taurus (British breed)
•	 Sussex – Bos taurus (British breed)
•	 Red Angus – Bos taurus (British 

breed)
•	 Hereford – Bos taurus (British breed)
•	 Holsteiner – dairy breed
•	 Germany Red – (continental European 

breed)
•	 Braunvieh – Bos taurus (continental European 

breed)
•	 Tuli/Sanga, and

•	 Senepol – Red Poll x N’Dama.
Bonsmaras can be used in any crossbreeding 
system with the greatest peace of mind and with 
good success rates. Composite races that consist 
of two, three and four breeds retain 50%, 67% 
and 75% respectively of the maximum heterosis 
of calf and dam, and improves the production 
of the herd with 12%, 15% and 17% respective-
ly. If you already have Brahman x Simmentaler 
cows, for example, a three-way-breed compos-
ite Bonsmara bull can be considered to get max-
imum improvement in production.

The biggest concern of any crossbreeding 
programme is the carefully considered man-
agement of and planning for the different 
breeds that should be used. The biggest benefit 
the Bonsmara breed brings to a crossbreeding 
programme is the ease with which the system 
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can be managed. With Bonsmaras, you auto-
matically bring a three-way breed composite 
animal into the crossbreeding programme.

Generally, the level of heterosis is higher 
in adverse environmental conditions (exten-
sive areas with limited feeding) than in good 
environmental conditions (mostly intensive 
conditions with more than enough feeding). 
Furthermore, the percentage Bos indicus in 
crossbreeding programmes will vary depend-
ing on the climate and feeding conditions. For 
the more adverse tropical parts of Namibia, it 
is suggested that up to 70% Bos indicus should 
be built into the crossbreeding programme to 

obtain maximum gains. Bonsmaras 
with their 5/8 Bos indicus ratio are ideal  
for a crossbreeding programme in 
the more arid areas.

Any farmer doing crossbreeding 
should know that the performance 
and production ability of a cross-
bred animal is a function of the ge-
netic merits of its parents.

Heterosis can never compen-
sate for genetically weak parents. 
Crossbreeding and bull selection 
should go hand in hand if the best 

results are to be obtained. A bull and cow of 
the best quality always deliver the best-qual-
ity crossbred offspring.

Ample scientific proof confirms that Bons-
maras can play an exceptional role in a well-
planned crossbreeding programme.


