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OUTLINE 
Reality 

• Effect and adaptation 

• Mitigation 

Targeted interventions 

1. Use of indigenous / adapted genotypes 

2. Early warning systems 

3. Alternative breeding objectives & biotechnology 

4. Alternative production systems (crossbreeding) 

5. Effect of weather patterns on fertility & growth 

6. Livestock feed-grain availability and price  

The way forward 



REALITY  
The impact of global warming and continued 

uncontrolled release of greenhouse gases (GHG) 

has twofold implications for the livestock 

industry, and consequently food security 

1. The continuous increase in ambient 

temperature is predicted to have a direct effect 

on the animal, as well as indirect effects 

associated with feed sources, ecosystem 

changes and diseases.  

2. Livestock production has the responsibility to 

limit the release of GHG or the carbon 

footprint, in order to ensure future 

sustainability. 



EFFECT OF CLIMATE CHANGE 
Climate affects animal production in four ways: 

1. The direct effect of weather and extreme events 

on animal health, growth and reproduction. 

(heat stress) 

2. The impact of changes in livestock feed-grain 

availability and price (grains to animals instead 

of people?) 

3. Impact on pastures and forage crops (change 

the southern hemisphere vegetation, C3 to C4 

grasses, decline in grazing capacity) 

4. Changes in the distribution of livestock 

diseases, disease vectors and parasites. 

 



Dai A (2011) Drought under global warming: a review. Wiley Interdisciplinary Reviews: Climate Change, 2, 45-65 



Consequences of Drought 



1. THE USE OF INDIGENOUS 

AND ADAPTED GENOTYPES 

• Some genotypes are more “ready” to be 

matched with the production environment 

• Those genotypes that are more “ready” are the 

indigenous breeds (composites or adapted 

genotypes) 

• The development of genotypes to adapt to 

climate change must be matched with the rate of 

climate change 

• Indigenous breeds would be easier to match 

with the rate of climate change since they are 

more ready. 



There is a large number of indigenous 

livestock breeds in Africa that can 

survive in harsh local conditions  



Indigenous cattle breeds of Southern 

Africa 





Explanation of difference in Y 

chromosome between Southern African 

(metacentric Y) and other African Sanga 

breeds (acrocentric Y – Zebu type) 

The Zebu is susceptible to trypanosomiasis -  

postulated that the zebu-like genotypes were 

eliminated as the cattle migrated south. 

 

 

 

 

Cattle of southern Africa: taurine tropical adapted 

breeds, which makes these breeds unique. 

 

 

 

 

 

 

 

 

 



The adaptive traits of the southern 

African Sanga breeds are: 

1. Less prone to heat stress 

2. Can utilize low quality pastures 

3. More resistant / tolerant to ticks and tick borne 

diseases. 

 

 

 



Examples of adaptation (1) 
• Heat stress is a common cause of reproductive 

inefficiency. Semen quality decreases when 

bulls are exposed to high ambient temperatures.  

• After a period of heat stress, semen quality does 

not return to normal for approximately eight 

weeks, resulting in a carry-over effect of heat 

stress on reproduction.  

• Important to use bulls from adapted breeds 

during the periods of heat stress.  

 



Examples of adaptation (2) 

• Weight loss in the Afrikaner after 24 hours 

without water was only 2%, but 15% in an 

exotic breed.  

• A 24 hour period of water deprivation did not 

reduce the feed intake of the Afrikaner, but it 

was reduced by 24% in an exotic breed 

 



Examples of adaptation (3) 

• A nitrogen (N) deficient diet reduces feed 

intake by limiting microbial growth and 

organic matter digestion in the rumen.  

• It was observed that Nguni cattle were more 

capable of maintaining their body weight 

during winter than other breeds and they had 

higher blood urea (N) and ruminal NH3 levels 

 



Examples of adaptation (4) 
• Nguni breed is the most resistant to ticks of 

all breeds in South Africa and its production is 

least effected by ecto parasites. 

• In the case of the Nguni tick infestation 

resulted in a weaning weight reduction of only 

4.4 kg, whereas it was 29.5 kg in the case of 

the exotic breed under situations of severe 

tick infestation. 

 



2. EARLY WARNING SYSTEMS  

Projections of future climate changes, as well as 

short, medium-range and seasonal prediction 

models for heat stress as an early warning 

system for farmers is important: 

1. Short term – lick adaptation 

2. Medium term – plan breeding strategy 

3. Long term – guidance on alternative 

production systems and breed adaptation 



1. Short term warning systems  

Nutrition has an important role to play in the 

mitigation of heat stress. If accurate prediction 

for 7 to 14 days are available, licks / supplements 

for cattle can be mixed to ensure a proper  

cation-anion balance to mitigate heat stress. 

As most beef cattle are kept on rangelands, the 

feeding will have to be adapted through licks or 

supplements that may vary in energy source 

(carbohydrates vs. fats), protein source (rumen 

degradable vs. by-pass protein) and minerals 

(cation-anion levels). 



2. Medium term warning systems  

Seasonal warning systems of 6 to 12 months 

1. Reduce animal numbers in order to manage 

stocking rates 

2. Consider feeding alternative feeds 

3. Heat stress compromise the fertility of the 

bulls (especially beef cattle) and is a common 

cause of reproductive inefficiency. Semen 

quality decreases and does not return to 

normal for ± 8 weeks. Use multi-sire breeding 

and/or bulls from tropical adapted genotypes, 

to mitigate possible male infertility. 



3. Long term warning systems / 

Development of temperature – humidity 

indices  
Effect of heat stress on milk production in 

Holstein cattle off pasture 

Current situation Situation 2046–2065 



DAIRY CATTLE –POSSIBLE SOLUTIONS 
Mitigation strategies for heat stress: 

• Selection of dairy cattle that adapt better to the 

production environment 

• Crossbreeding between dairy breeds (already done) 

• Dual-purpose breeds as purebreds or in a 

crossbreeding with specialist dairy breeds  

• Tropically adapted Zebu dairy cattle (already utilized 

in tropical countries such as Brazil) 



  
 

Current situation Situation 2046–2065 

The same modelling for dairy cattle can 

be used to predict the future distribution 

of ticks, tick borne diseases and other 

vectors and associated diseases  



  

3. ALTERNATIVE BREEDING 

OBJECTIVES & BIOTECHNOLOGY 

 An effective way to reduce the carbon footprint 

from beef production is to reduce the cattle 

numbers and increase the production per animal.  

Selection for many of the traditional traits will 

increase production, but not necessarily 

productivity or efficiency of production.  

1. Cow-calf efficiency for sustainable beef 

production systems 

2. Selection for alternative measures of post 

weaning efficiency 



1. Cow-calf efficiency 

Cow-calf production cycle - 72% of the energy 

consumed from conception to slaughter. 

The three traits that influence cow efficiency 

are: 

1. Weaning weight of the calf 

2. Feed requirements to produce the calf -  cow 

Large Stock Units (LSU) were estimated 

since it is linked to daily feed intake 

3. The frequency at which a calf is produced, 

Inter calving Period (ICP) was used to 

estimate calving percentage.  

 



How to estimate cow feed intake 

Cow LSU were estimated since it is linked to daily 

feed intake of cows of different weights and frame 

sizes 

 

 

 

 

 

 

Small Frame Medium Frame Large Frame 

Cow wgt Feed intake LSU Feed 

intake 

LSU Feed intake LSU 

450 kg 11.9 1.32 12.6 1.40 15.0 1.66 

500 kg 12.8 1.42 13.6 1.50 16.0 1.78 



The Afrikaner example 
Equation for cow productivity: 

Cow productivity = (Weaning rate [deducted from ICP] 

x 205 day weaning weight) / cow large stock unit (LSU) 

Example: 0.85 x 210kg / 1.45 LSU = 123 kg 

 

Phenotypic changes over 33 years in the three 

component tarits and cow productivity 
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Trait Weaning 

weight 

Cow 

Weight 

Intercalving 

Period 

Cow 

productivity 

Change +20.4 kg -8.3 Kg -19.7 days +18.3% 



More on cow-calf efficiency 

Cow efficiency = kg calf weaned / Cow feed intake 

(LSU) X calving percentage 

 Landrace breeds (over 

33 years) 

Exotic breeds (over 25 

years) 

Afrik

aner 

Bons

mara 

Drak

ensb 

Nguni A B C D 

+18% +10% +14% +10% -4% -4% +9% +12% 



Back to the Afrikaner 

It was estimated that in the case of the 

Afrikaner 

     the MEFenteric was 1 kg per kilogram calf   

     weaned in 1980 

 It decreased to 0.88 kg MEFenteric in 

2013 - reduction of 12%. 

 Cow productivity (and the environmental 

impact) can be improved if the weaning weight 

of the calf relative to the weight of the cow can 

be increased; and the inter-calving period 

reduced.  

28 



Cow-calf efficiency for sustainable 

beef production systems (Cont) 

To be investigated: 

1. How to increase the weaning weight of calves 

in relation to a cow LSU unit in extensive beef 

production systems. 

2. Early-in-life indicator traits and selection 

criteria/breeding objectives to improve 

fertility in beef cows [broken genes & senile 

cows (old cows in rural communities)] 

Genomics can play an important role in both 

these aspects. 

 



2. Selection for alternative measures 

of post weaning efficiency 

Feed conversion ratio (FCR) - improved by better 

growth or lower intake or both 

Alternative efficiency traits: 

Residual feed intake (RFI)  - improved by reducing 

feed intake without changing growth 

Residual daily gain (RDG) - improve growth 

without affecting feed intake  

Low RFI animals produces less methane and eats 

less than high RFI animals – more efficient cows 

 



Factors that contribute to variation in RFI 

between animals  



 

4. ALTERNATIVE PRODUCTION 

SYSTEMS (CROSSBREEDING) 

 



The effective use of crossbreeding 
Terminal crossbreeding (with small cows): any 

system with large feeders from small breeding 

cows will be more efficient (small dams eat less 

than large ones) 

Potential increase in weaning weight of up to 

46% per cow exposed to mating, while the feed 

energy requirement only increases by 1%.  

Communal and emerging farmers 



BENEFIT OF CROSSBREEDING 

Increased cow productivity (without additional 

herd cost) through properly designed 

crossbreeding systems: 

• Simmentaler x Afrikaner = 15% 

• Angus x Nguni = 21% 

• F1 Afrikaner cow: up to 49%  

 

 

 

 

 

• Charolais x Afrikaner :  27% 

increase in value of meat 

and 27% less feed 

consumed from weaning to 

harvest 
 



Experience from Australia 
..  

Extra Gross Margin for grain finishing terminal 

Crossbred and straight-bred Composite 

(Afrikaner) relative to Brahman  

 



 

5. EFFECT OF WEATHER PATTERNS 

ON FERTILITY & GROWTH  

Quantify the effect of weather patterns on 

growth and fertility of beef cattle in warmer 

parts of the country – extrapolate to climate 

change scenarios 

 



Current crossbreeding project at 

Vaalharts 
 



 

Example of climatic effects 

 

Season 
Sanga sires 

Angus/Simmentaler 

sires 

Afrikaner Bonsmara Nguni Angus Simmentaler 

2015/2016 179±26.6 161±20.7 172±31.0 176±43.3 166±14.8 

Average 171 171 

2016/2017 176±34.0 186±27.6 186±26.5 204±36.9 215±15.9 

Average 183 210 

Comparison of the weaning weights of Sanga sired 

calves and Angus/Simmentaler sired calves between 

the 2015/2016 and 2016/2017 seasons. 



New feed intake & animal behaviour equipment  

The ARC has aquired the GrowSafe system through 

the NRF’s National Equipment programme. 

Animal behaviour is measured in real time, such as 

feed intake, duration of feeding, amount of feed 

consumed per feeding, number of feedings and 

water intake per day, at what time of the day, etc. 

Research on the effects of climate on the efficiency, 

growth rate and behavioural patterns of the various 

beef cattle genotypes is important 



New feed intake and animal behaviour 

equipment 
Pres Ramaphosa visited the GrowSafe Facility in 

February 2018  



 

6. LIVESTOCK FEED-GRAIN 

AVAILABILITY AND PRICE  

 It is predicted that the maize producing 

areas in South Africa may be reduced by up 

to 30% 

The impact of changes in livestock feed-

grain availability and price is therefore 

important.  

How long will we still have the luxury to 

feed grains to animals instead of people?  

Alternative Feeds??? 



 

 

THE WAY FORWARD 

 

 
Silo mentality? DEA, DAFF, Provinces, 

Universities, Science Councils 

No single organization can tackle this 

challenge on its own.  

The combination of sources of excellence 

to conduct research and development in 

climate-smart livestock production is 

therefore essential. 

Virtual Centre of Excellence?  
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