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GRAIN VALUE CHAIN 
NETWORK WORKSHOP

ON RESEARCH AND 
DEVELOPMENT

Pietman Botha
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• The first goal : enhance the long term sustainabili ty of grain 
producers.
– Long term sustainability will ensure long term prof its. 
– Long term sustainability must be evaluated within a  farming 

system and methods need to be explored to improve t hese 
systems.

• The second goal : reach the genetic potential of th e grain cultivars.

• The third goal : improve the status of the soil by:
– rebuilding the organic matter in the soils   
– enhancing the soil microbiology and

– by improving the water absorption and storing capac ity of the 
soil.
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• Cultivation trails

• Plant breeding and seedling production 
• Crop protection

• Fertilisation

• Weed control
• Crop rotations

• Biological farming
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– more water available for plants 

– higher yield
– more effective grain plants in terms of water use a nd fertiliser use
– better use of biological organisms to reduce the ap plication of 

fertiliser and pesticides

– the use of crop rotation systems and cover crops
– reduction in fuel and fertilizer usage
– reduction in weed and pests over time
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– the effect of ripping every second year
– use of rotation crops 
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– use of stubble 
– use of implements
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– impact on soil

– diesel used 
– effectiveness of the implement eg. Rippers, planter s, sprayers, CA 

implements 
– design of effective implements for specific needs
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– on different soils
– with different rainfalls
– with different climate 
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• Cultivar adaptation in cultivation systems e.g. Fal low, CA systems, 
Conventional etc.

– optimal plant dates

– optimal plant density
– optimal planting dept
– optimal cultivars for specific systems e.g.

• Fallow
• CA systems
• Conventional systems

• drought resistance cultivars
• the quality of the grain 
• seed quality 
• the germination of seeds and vigour of seedlings

• the effect of herbicides and pesticides on seedling s
• the production of grain cultivars which is more eff ective in the use of moisture 

and fertilisers
• the effect of pesticides on seeds and vigour of see dlings

• growth stages of grain plants and the effect of con strains in growth stages  on 
production.
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• Integrated management of insects and pests 
• Integrated management of diseases 

• Integrated management of nematodes 
– Chemical control
– Use of crop rotation 

• The management of birds and animals such as
– Mongoose (Meercats) 
– Porcupines

– Busch pigs
– Warthogs
– Rats and mice

– Guinea-fowl
– Partridge 

���������������� �����������
�����
��������������
�����
��������������
�����
��������������
�����
��������������
�����
��������������
�����
��������������
�����
��������������
�����
���

• The re-evaluation of the fertiliser norms with the new grain cultivars and 
cultivation practises

• The re-evaluation of the soil sampling and analysis  techniques and norms

– Chemical analysis
– The Albrecht system
– Water solvent methods

• The effect of organic and non-organic fertiliser on  farming systems (Conventional 
+CA)

• The effect of fertiliser on the soil microbiology
• Ways to reduce the usage of fertilisers with the

– use of biological farming

– crop rotation systems
– CA farming systems
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• The effects of micro elements on plant production
• The effects of different macro elements as well as different sources of macro 

elements 

• The effects of biological, organic and inorganic su bstances on production
• The effects of different placement of fertilisers w ith planting on

– Conventional systems

– CA systems
• Where to spend limited funds
• The evaluation of quality of fertilisers

• How to correct acidity in soil’s
– Liming
– Biological
– Best way to apply lime in different cultivation sys tems
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• The evaluation of herbicides in terms of their work ing
• The evaluation of herbicide quality

• The evaluation of herbicide effects on seed, seedli ngs and plants in 
unfavourable conditions

• To make recommendations in cases when it is unfavou rable to apply 
herbicides but herbicides need be applied.

• To evaluate herbicide resistance in weed

• To manage herbicide resistance in weed
• To evaluate chemical and mechanical weed control in  terms of

– Moisture in soil
– Effectiveness

– Costs
• Best ways to control weed in CA systems
• The best ways to apply herbicides in CA systems

• The effects of the mixing of different herbicides i n one spray tank
• The biological control of weed
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• The financial effect of crop rotation with differen t crops
• What crop rotation sequence to follow

• The effect of crop rotation on CA
• The use of cover crops in crop rotation
• The effect of herbicides on follow up crops in crop  rotation systems

• The use of permanent planted pastures in a crop rot ation system
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• Cultivar Adaptation
• Crop Modeling

• System Analysis
• Conservation Agriculture
• Weed Science

• Seed Quality
• Fertilisation
• Entomology

• Mycotoxins
• Drought Resistance
• Technology Transfer

• Plant Breeding

• ARC - Private
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Evaluation of meduim- and long-season hybrids

Evaluation of short- and ultra-short-season hybrids

% of total spending
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Estimating methods for grain yield across SA
Biological, organic and inorganic substances

% of total spending
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Soil microbiology in maize production CA principals (Highveld)

Soil microbial dynamics (conventional & conservatio n) Integrated weed management practices in CA (Highvel d)

CA practices on crown and root rot Revitalising cropping systems through CA

% of total spending
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Improved grass control systems in maize
Monitoring of agrochemicals registered on maize
% of Total spending
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Seed Quality Fertilisation
Seed quality as % of Total spending Fertilisation spending as % of Total spending 
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Integrated management strategies for streak disease  in maize

Deployment of Bt-technology for control of the Afri can stem borer, Busseola fusca

% of Total spending
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Maize ear rots Maize rust, northern corn-leaf blight and eyespot

Fusarium verticillioides and Aspergillus spp Fusarium graminearum and associated toxins

Variation between fusarium verticillioides isolates % of Total spending

0.0%

1.0%

2.0%

3.0%

4.0%

5.0%

6.0%

7.0%

8.0%

0.0

50,000.0

100,000.0

150,000.0

200,000.0

250,000.0

300,000.0

350,000.0

400,000.0

2006/07 2007/08 2008/09 2009/10 2010/11

R
an

d

Years

&
������
�����
����
����������������

����


Drought Resistance Technology Transfer

% ofTotal drought resistance spending % of Total technology transfer spending
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Genetic characterisation of Stenocarpella maydis to lerance

Development of inbred lines and cultivars

% of Total plant breeding spending
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Seed Quality Fertilisation Entomology
Mycotoxins Drought Resistance Technology Transfer
Plant Breeding Cultivar Adaptation Crop Modelling
System Analysis Conservation Agriculture Weed Science
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Seed Quality Fertilisation Entomology
Mycotoxins Drought Resistance Technology Transfer
Plant Breeding Cultivar Adaptation Crop Modelling
System Analysis Conservation Agriculture Weed Science
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• Cereals for ethanol in the Western 
• Cape Wheat Breeding program 

• Capacity Building  
• Crop Protection 
• Crop Science 

• Wheat breeding: Quality evaluation 
• Soil Management 
• Technology Transfer program
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Cereals for ethanol in the Western Cape 

Cereals for ethanol in the Western Cape % of total spending
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Breeding programme and Quality evauation programme

Wheat Breeding program Wheat breeding: Quality evaluation

% of total spending Quality evaluation as % of total spending
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CROP PROTECTION

Crop Protection % of total spending

14.50%

15.00%

15.50%

16.00%

16.50%

17.00%

17.50%

18.00%

18.50%

19.00%

19.50%

-

500,000 

1,000,000 

1,500,000 

2,000,000 

2,500,000 

3,000,000 

3,500,000 

4,000,000 

4,500,000 

2005 2006 2007 2008 2009

R
A

N
D

YEAR

CROP SCIENCE

Crop Science % of total spending
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SOIL MANAGEMENT

Soil Management % of total spending
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WHEAT RESEARCH

Cereals for ethanol in the Western Cape Wheat Breeding program

Crop Protection Crop Science

Wheat breeding: Quality evaluation Soil Management

Technology Transfer program
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• Producers must take responsibility of 
their research

• Form of active study groups in 
association with input suppliers, 
researchers, agricultural companies and 
other role players. 


