
 

GREENHOUSE GAS EMISSIONS A CHALLENGE TO 
SA AGRICULTURE SECTOR  

 
There is an overwhelming body of evidence that human - induced greenhouse gas emissions 
are increasing and with that global temperatures are rising and rainfall patterns are changing, 
says renowned emeritus professor of hydrology at the University of KwaZulu-Natal, Roland 
Schulze. 
 
Professor Schulze said climate change evidence had been used by the International 
Geosphere-Biosphere Program (IGBP) to produce a composite climate change index (similar to 
a stock exchange index) and this index showed the clear rise since 1980. With global climatic 
changes, changes in the South African agriculture sector would be inevitable, because the 
regional climate in South Africa was dependent on global climate, both today and in the future. 
 
"No-one knows exactly how the future global climate will develop and what the resultant 
consequence to South Africa's agriculture sector will be, but impacts could be considerable as 
the country lies in one of the regions of the world that is most vulnerable to climate variability 
and change”. 
 
"Different regions of the country will likely be affected in many different ways and many 
knock-on effects are likely to occur. Given the importance of agriculture in South Africa and the 
importance of climate in agriculture, as well as the symbiotic relationships between impacts of 
water on agriculture and agriculture on water, potential first to fourth order impacts of climate 
change on agriculture in South Africa need to be assessed as do adaptation options," he said. 
 
Impacts from a changing climate could be considerable with different regions of the country 
being affected in many different ways. "Changes in optimum growing areas and yields are 
anticipated, and with that many knock-on effects ranging from application of new crop 
varieties to increased pest infestations to issues of food security and international trade. 
 
"There are many misconceptions in the popular and even the official as well as scientific 
literature in South Africa with regard to projected changes in magnitude and direction of key 
climate change variables and the possible impacts of these. This has arisen either out of 
ignorance, and/or by citing from dated research results and/or having pre-conceived ideas that 
climate change implies only ' gloom and doom' on the one hand, or is a non-issue on the other. 
 
"It has also arisen because isolated statements are sometimes taken out of context, disregarding 
the overwhelming body of evidence on climate change, or having been ' conditioned' by what 
turn out to be very broad generalisations contained in reports of the Intergovernmental Panel on 
Climate Change", said Professor Schulze . 
 

 



Additional to agriculture featuring prominently in national climate change strategies, numerous 
initiatives since the early 1990s had sought to evaluate impacts of global climate change on 
agriculture in South Africa. While some of the studies had been more all encompassing in their 
scope, the studies had, by and large, focused on the vulnerability of the agricultural sector and 
on implications of future climate change scenarios on crop yields and production - with some 
crops more specifically targeted than others. Other foci had been on economic impacts 
derived from yields losses as well as on adaptation options. 
 
Professor Schulze said while South Africa covered only 4% of the African continent, it had in 
recent years produced more than 30% of the continent's maize, nearly 30% of its sugarcane, 
around 20% of its mutton and its beef and 3% of its wheat, as well as up to recently having been 
one of the world's seven leading net exporters of food products. 
 
"The country has a distinct dual agricultural economy comprising of a well developed 
commercial sector which produces about 95 % of the marketed agricultural output, and a 
predominantly subsistence-oriented sector residing mainly in what were, historically, the 
so-called ' homelands ' although an emerging sector is now evolving out of the subsistence 
sector. 
 
"More than 80% of South Africa's land surface may be classified semi-arid to arid, with only 18 % 
being dry sub-humid to sub-humid. The potential for crop production is therefore limited. In fact, 
of the country's total surface area, only 13 % can be used for arable crop production, and of 
that, only 22 % has high potential," he said 
 
"Less than 10% of the total arable land is under irrigation. The most limiting factor in agriculture is 
available water. Rainfall is generally low and erratic for rainfed agriculture, while the relatively 
small irrigated sector utilises 60 % of the stored water. " 
 
Any changes in the "drivers" of the agricultural sector in South Africa could therefore have 
wide-ranging repercussions, not only in the production of food, fibre and forests, but also in GDP, 
employment and foreign exchange earnings. One such "driver" that was already variable from 
year to year was climate, and that was projected to change in its magnitude, direction and 
variability in future. 
 
"It should be stressed that the influence exercised by climate on living organisms is exceedingly 
complex, not only because many climatic variables play important roles, but also because of 
the constant interaction between the variables . 
 
"All crops have optimum (and sub-optimum) climatic regimes in which they can grow, and while 
solar energy is not a constant over most of South Africa, the main climatic constraints are related 
to: 
 
* rainfall, especially the onset of the rainy season, the seasonal total and its inter-annual 
variability, and 
* temperature, with all plants having their unique upper and lower temperature limits above or 
below which their growth and development processes cease (the plant may be killed or sustain 



damage) while between these limits there is an optimum temperature, which assures the most 
rapid growth for a particular species”.  
 
Anthropogenically forced climate change resulted from increases in atmospheric greenhouse 
gas concentrations, particularly CO2 and, linked to that, associated spatial changes in 
temperature regimes which, in turn, altered regional and local precipitation regimes and 
induced changes in climatic variability, both in frequency and severity. These changes 
impacted on individual plant processes and they could either positively or negatively affect the 
interactive processes related to vegetation CO2 responses, water and energy fluxes as well as 
biogeochemical cycles . 
 
Professor Schulze said temperature affected a wide range of processes in agriculture and was 
used as an index of the energy status of the environment. It was the one climatic variables for 
which there was a high degree of certainty that it would increase with global warming. 
 
"Adaptation for the future in agriculture was all about staying ahead and being progressive by 
optimising climatic conditions in order to maximise output in a sustainable manner and 
maintaining a competitive edge. 
 
* Adapting to Climate Change at the Rural Livelihood Level will be critically important, as it 
focuses on the most vulnerable groups, and the most vulnerable areas, so that livelihoods are 
not eroded by climate events, but that the affected communities rather become more resilient 
to the expected changes in climate. This requires an integrated approach that addresses 
multiple sectors, whilst combining the indigenous knowledge/ experiences of vulnerable groups 
together with latest specialist insights from the scientific community. 
* From Rhetoric to Action: Available evidence shows that while there may be much rhetoric 
about climate change adaptation for the long term, few seem to actually be adapting for the 
future. Most are adapting to climate variability and some observed climate change is being 
detected now. This mindset may need to be changed. 
* Adaptation to Local Conditions: Most agricultural programmes and information are initiated at 
high levels in government and are not always adapted to local conditions. All agricultural 
programmes and planning strategies need to focus on local conditions, especially in regard to 
climate change which can have very local repercussions." 
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