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Abstract: Food security in South Africa is a multidimensional phenomenon, often difficult to 

define and understand, is about direct or indirect access to cash to purchase food.  

Currently 65% of RSA population resides in urban areas due to rapidly urbanisation. The 

Free State Province produces ±40% of national maize and ±25% of national wheat 

production under commercial farming practices.  These commodities are consumed as 

staple diet in the form of porridge and bread respectively.  Regional Integrated 

Assessment (RIA) results, following the AgMIP protocol, indicate that under current and 

future management and future climate, average Free State dryland maize yields will 

remain at current values except under a Cool-Dry future, being attributed to warming of 

cool regions. This benefits plant development as maize is not sensitive to a 2°C increase 

in warm production regions.  However, dryland wheat yields under current management 

and future climate are predicted to be significantly lower.  Even under future 

management systems that include conservation agriculture, this yield reduction will not 

be offset.  Investment into breeding higher yielding, heat and drought tolerant maize and 

wheat cultivars could however, mitigate climate change.  Under current as well as future 

management and future climate, irrigated maize yields will be lower than current yields, 

whilst irrigated wheat yields will remain the same.  Irrigation as a climate change 

adaptation mechanism will not be as profitable in future, if management does not change.  

With increased bread and decreased maize meal consumption accompanying 

urbanisation, policy makers must formulate a different food security climate change 

strategy.   
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Abstract: The annual version of the Cropping Systems Model (CSM) CROPGRO was modified 

and converted to the CSM CROPGRO Perennial Forage model, for the purpose of 

predicting herbage harvests, herbage protein, and re-growth of perennial forages over 

multiple seasons.  A storage organ (rhizome, taproot, crown) was added as an additional 

state variable.  The model includes seasonal dormancy, freeze thresholds, and rules for 



partitioning to the storage organ.  Rules for mobilization of carbohydrate and nitrogen 

from storage pools to drive re-growth and for re-fill of those storage pools were created 

and added to the species file.  This perennial version is released in the latest DSSAT V4.7 

software, with adaptations and species files for Marandu brachiaria, Tifton-85 

bermudagrass (cynodon), and alfalfa (Medicago sativa).   Adaptations are in process for 

Paspalum notatum, Panicum maximum, napiergrass, and annual ryegrass (Lolium 

multiflorum).  The model requires an additional file called “MOW” that specifies the 

harvest dates, the residual live stubble and associated percent leaf.  The storage pools 

provide the ability for re-growth despite zero leaf area index caused by harvest or freeze-

loss of all leaf tissue, although depletion of reserves from poor management and repeated 

damage can cause poor recovery and loss of the forage stand.  The model will start from 

seed or vegetative cutting.  It uses the DSSAT-CENTURY soil C module for cycling of 

senesced tissue.  Automated harvest routines, prediction of digestibility, and linkages to 

animal grazing are being developed.  Simulated production and re-growth dynamics of 

brachiaria over 20 harvest cycles over two years will be shown. 
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Abstract: About 44% of India’s food production is from rainfed farming which occupies 57% 

(80 m ha) of the net cultivated area. The rainfed farming in India is characterized by low 

productivity, frequent weather variability, policy bias, poor market and infrastructure and 

degraded natural resources, which leads to low farm income and farm households 

vulnerability. Along with these challenges, changing climate and socio-economic 

conditions in the future are a serious threat to the rainfed farming and household 

profitability. In this study we used the AgMIP Regional Integrated Assessment 

methodology to assess the potential impacts of climate change on the crop yields, average 

farm net returns and economic vulnerability of farm households in rainfed farming 

system in semi-arid region of southern India.  We collected and used the socio-economic 

household survey data in Andhra Pradesh to represent rainfed farming systems, together 

with down-scaled climate data, site-specific crop model simulations, future representative 

agriculture pathways (RAPs), and data from global economic model projections. Results 

indicate that in the study region all the climate models predict a warmer temperatures 

during mid-century period under RCP 8.5 scenario with an increase from 0.5 to 3°C and 

rainfall by 6% to 40% across various GCMs. The integrated assessment studies reveals 

that chickpea yields will decrease in future leaving 67% of current farm households 

vulnerable and a decrease per capita income by up to 12% in the hot-dry climate models 

under future climate conditions. Adaptation options were tried under both current and 

future climate conditions through stakeholder consultation. Adoption of ‘climate-smart’ 

package (recommended fertilizer application, critical irrigation and introduction of new 

rainy season foxtail millet crop) under current conditions, a large percentage of farm 


