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INTRODUCTION 
Livestock in Botswana plays a significant role in the country’s economy and the livelihoods of 
the people in the rural areas. Of paramount importance is the contribution indigenous breeds 
make towards household food security and the overall welfare of smallholder farmers in the 
country. Currently it is estimated that about 60% of the rural households derive their income 
both in cash and in-kind mainly from crops and livestock (Farm Management Survey, 1996). 
By 1985/86, this figure was as high as 73%.  
Indigenous Tswana cattle together with locally adapted Tuli breed (from Zimbabwe), because 
of their ability to survive and thrive in the harsh semi-arid environment, form the backbone of 
the beef industry in Botswana. In addition, these breeds provide a safety net to a majority of the 
rural households during period of drought, which are quite frequent in the country. Also 
important but to a limited extent, are the exotic beef breeds, which are used mainly by the few 
commercial farmers for crossbreeding purposes. Although the Tswana and Tuli cattle have the 
much needed adaptation to mitigate environmental stresses, they are deficient in other 
attributes that affect productivity (Buck and Light, 1982). The need for high adaptation and 
better productivity emphasize the importance of using strategically, available genetic resources 
(both indigenous and exotic) to maintain in a sustainable manner the necessary levels of 
income to improve household food security and reduces poverty.  
It is important therefore to quantify the contribution of indigenous breeds and their crosses with 
exotic breeds. The objectives of this study are 1) to identify the best exotic breed crosses 2) to 
quantify the genetic gain in Tswana breed from selection studies and 3) to compare the 
economic benefits from the Tswana breed with other popular exotic breeds.  
 
MATERIALS AND METHODS 
Crossbreeding study. Crossbreeding was initiated in 1988 and continued until 1994. Several 
breeding herds each of Tswana or Tuli cows were mated to Charolais, Sussex, South Devon 
and Brahman bulls. These herds were maintained at eight research stations distributed in 
different agro-ecological zones. Due to limited paddock facilities, the South Devon x Tuli and 
Sussex x Tuli crosses were not compared.  
Selection Study. A foundation herd of Tswana breed was established in 1988 with animals 
bought from different regions of the country. Two selection lines were established each with a 
herd of 300 cows at one research station. Line I animals were selected for weight at 210 days 
(weaning weight) and Line II animals were selected for weight at 540 days (final weight). 
Adjusted 210-day and 540-day weights were obtained as follows 
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Management. Cattle were grazed day and night on unimproved natural range land. Water and 
a phosphate lick of dicalcium phosphate and salt (1:2 ratio) were available ad-libitum. About 
10% of the males and 40% of the females were selected as replacements. Females were 
allowed to mate at 24 months. A 3-month breeding season, January to March, was practiced 
using natural service. Single sire mating was introduced in 1997. Twenty to thirty breeding 
females were randomly assigned to each sire. Each sire with its mating cows were housed in 
different paddock. All calves were weaned at 7 months of age. Culling of cows was based on 
poor reproductive performance or for old age (above 12 years of age). Records of age of cows, 
calving details, birth weight, weaning weight and 18-month weight were available for 12 years 
from 1988 to 1999.  
Economical evaluation. Data collected over five years at the Department of Agricultural 
Research in Botswana were used in construction of a simulation model to evaluate production 
systems using Tswana, and popular Brahman breeds. Life span of females and males were 8 
years and 5 years, respectively. Age groups in each herd were simulated using the Markov 
chain approach as described by Azzam et al. (1990). The economic returns from the simulated 
herd were evaluated. 
Statistical analysis. The general linear model procedure (SAS, 1993) was used in the analysis 
of crossbreeding trial data. Main effects and first order interactions, which were not making a 
significant (p≤ 0.05) contribution to the total variance, were omitted in subsequent analysis. 
Estimated breeding values were obtained by fitting year of birth, sex and dam age as fixed. The 
model of analysis was an animal model fitting animal direct additive genetic effects as random 
effect, maternal genetic effects as the second random effect and dam’s permanent 
environmental effects as an uncorrelated random effect. All estimates were carried out using 
the MTDFREML program (Boldman et al., 1993). Genetic trends for adjusted 210-day weight 
and adjusted 540-day weight were accomplished by plotting average estimated breeding values 
for each trait for all animals born in a particular year. 
 
RESULTS AND DISCUSSION 
Crossbreeding study. The least square estimates for birth weight, 210-day weight and 540-day 
weight of pure breeds and two-way crosses are given in Table 1. Purebred Tswana calves were 
heavier than purebred Tuli and Brahman at birth. Brahman breed with faster post weaning 
growth rate produced the heaviest animals at 540 days of age. Except for Sussex cross, all other 
Tswana x exotic crosses were heavier at birth than Tuli crosses. Within Tswana x exotic 
crosses, calves sired by Charolais and South Devon were significantly (p ≤ 0.05) heavier than 
other crosses. Birth weight (kg) adjusted for age, station effect, breed group, year of birth, dam 
age and sex for Brahman x Tswana, Charolais x Tswana and South Devon x Tswana were 33.1 
(se 2.09), 37.3 (se 0.90) and 37.7 (se 0.96) respectively. Among the Tuli x exotic crosses, 
calves sired by Charolais were heavier than calves sired by Brahman at birth, but these 
differences were not significant (p ≤ 0.05). At 210 days of age, Charolais x Tswana and South 
Devon x Tswana calves were significantly (p ≤ 0.05) heavier than all other calves. Calves sired 
by Brahman were smallest in each dam group. As observed with 210-day weight, Charolais x 
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Tswana and South Devon x Tswana calves were heavier at 540 days of age. Tswana breed has 
higher potential than Tuli breed for future crossbreeding programmes in Botswana. Tswana 
breed has higher nickability with South Devon and Charolais. The Brahman breed, which is 
generally known as a maternal breed, did not prove itself as sire breed.  
 
Table 1. Least square means and standard errors of birth weight, 210-day weight and 
540-day weight for breed groups 
 

Breed Group                            Traits 
                         Birth weight      210-day weight    540-day weight 
 
Pure breeds  Brahman * Brahman       27 ± 0.66       167 ± 3.54       292 ± 12.27 

        Tswana * Tswana (unselected)      31 ± 0.75          165 ± 4.00        239 ± 16.25 
        Tuli * Tuli         26 ± 0.88          173 ± 4.76       235 ± 19.23 

Crosses         Brahman * Tswana       33 ± 2.09       175 ± 12.1     294 ± 45.39 
        Charolais * Tswana       37 ± 0.90       211 ± 4.96        322 ± 21.09 
        South Devon * Tswana         38 ± 0.96       218 ± 5.21        318 ± 22.45 
        Sussex * Tswana        30 ± 0.83       181 ± 4.54        250 ± 18.47 
        Brahman * Tuli        31 ± 1.54        165 ± 8.62          244 ± 33.42 
        Charolais * Tuli       32 ± 0.71        180 ± 3.86        247 ± 15.68 

 
Selection Study. Genetic trends for birth weight, 210-day weight and 540-day weight in Line 1 
and Line 2 are presented in figure 1. Estimated heritabilites for birth weight, adjusted 210-day 
weight and adjusted 540-day weight were 0.40, 0.25 and 0.20 respectively. Genetic 
correlations between birth weight and adjusted 210-day weight, birth weight and adjusted 540-
day weight and adjusted 210-day weight and adjusted 540-day weight were 0.34, 0.64 and –
0.32 respectively. Phenotypic selection and independent culling procedures adopted in the past, 
generated positive genetic trends in birth weight, weaning weight and 540 days weight of line I 
and Line II animals. Line I animals gained about 0.1kg/year and 3kg/year for birth weight and 
weaning weight respectively.  Line II animals gained about 0.15 kg/year and 6 kg/year for birth 
weight and 540 days weight.  
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Figure 1. Genetic trends for Birth weight (A), 210-day weight (B) and 540-day weight (C) 
of Tswana calves from 1990 to 1999 in Line I and Line II 
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Economical evaluation. Economic benefit (in Euro) per year from a simulated 300 cow herd 
each of Tswana and Brahman breed is summarized in Table 2. The Tswana breed, with a mean 
net profit value of € 17841.89, was about € 1120 more profitable than the Brahman. 
Maintenance cost particularly for health and labour were much lower for Tswana compared to 
Brahman cattle. Selection for higher growth and reproductive efficiency improved the net 
income from the Tswana cattle. The higher adaptations to local environmental conditions helps 
the improved Tswana breed to out perform the Brahman breed. Results of productivity studies 
on different breeds indicate that Tswana breed is capable of generating sufficient economic 
returns under ranch management conditions in the Southern part of Botswana. Higher 
heritabilities observed for some of the economically important traits indicate that further 
selection would improve the economical viability of the Tswana breed. 
 
Table 2. Economic return per annum (in Euro) from simulated 300 cows herd of Tswana 
and Brahman breeds 
 

                          Expenditure                                                     Income 
---------------------------------------------------------------------------------------------------------------------- 
                                          Tswana     Brahman                                            Tswana    Brahman    
Purchase of Cows 
Interest for investmentA       3461.07    4202.73     Sale of Surplus Females    3480.05     3652.82      
Salts                                     1221.00    1613.20     Sale of Surplus Males      12470.60   12725.16 
Animal Health cost                500.24    1036.00     Sale of culled females      16509.70   17747.92     
Depreciation of buildings    4736.00    4736.00      Sale of culled males          3763.82     3301.94      
Maintenance of fences           255.25      255.25                                            
Water                                     218.95      218.95               
Labour                                  7841.75    8495.23                       
 Stationary                              148.00      148.00     
    Total                         €   18382.26   20705.36          Total                    €   36224.17    37427.84      

A Real interest rate = ((1+Actual interest rate)/(1+inflation rate))-1 where actual Interest rate =14.5% Inflation rate = 
8.6%. 
 
CONCLUSION 
Tswana breed has a potential for beef production under Sub Saharan conditions in Southern 
Africa. Higher nickability of Tswana breed with other exotic breeds especially with Charolais 
and South Devon could be explored in improving the beef industry in Botswana. Positive 
genetic trends with selection for some of the economically important traits and higher 
adaptability to Sub Saharan climate proves the Tswana breed has higher potential for 
sustainable beef production under Sub Saharan conditions in the Southern Africa.  
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