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 There is a need to enhance agricultural water use efficiency 
and sustainability in the Upper Limpopo – including the 
RTBAA – to maximize benefits of the limited water resources. 
 

 Irrigated agriculture that offers more crop per drop creates 
an opportunity to enhance food security and livelihoods. 

 
 This presentation assesses the impact of using soil-water, 

nutrient and salt monitoring tools in smallholder irrigation in 
Ramotswa study area.  
 

 We introduced three simple tools, the Chameleon soil 
moisture sensor, the FullStop wetting front detector and 
Electrical conductivity meter, which represent soil moisture, 
nitrate and salt levels in the soil by displaying different 
colours.  
 



 To assess the impact of simple water and 
nutrient-saving tools (chameleon sensor, wetting 
front detector and electrical conductivity meter) 
to achieve improved soil-water-nutrient-salt 
management for improved yield and water 
productivity for smallholder irrigation in three 
farms in the Ramotswa study area 
 

 To assist farmers to monitor the benefits of 
adopting new practices worthy of protecting the 
environment  
 



 



 A comparison of the performance of control versus experimental plots was 
used to assess the impact of soil-water and nutrient monitoring tools 
 

 Establish control and trial plots within schemes 
 

 Train farmers on the use and installation of the sensors 
 

 Install sensors in farmers’ fields & setup to phone wifi 
 

 In-field monitoring of water, nutrients and salts (experimental & control plots) 
 

 Convey the information on wetting front depths and solute concentration to 
the farmer in a way they can understand  
 

 Collected information was used to initiate the process of learning for 
transformation of practice and evaluate the impact of changed practices 
 

 Monitored one cropping season (March to August 2018) 
 



Data analysis 
Indicators selected to determine whether impact 
was achieved or not between experimental & 
control plots:  
◦ Water use and frequency of irrigation 

◦ Nutrient loss beyond root zone,  

◦ Soil salinity levels,  

◦ Labour,  

◦ Crop yield,  

◦ Gross water productivity,   

◦ Crop production income 

 



 





 Significant irrigation water and nutrient savings and 
improved yield and gross water productivity under 
smallholder farming  
◦ Reduced over and under watering. 
◦ Reduced crop stress  
◦ Improved fertilizer uptake 
◦ Optimized salinity management 
◦ Reduced unnecessary energy use and labour costs  

 

 Two irrigation systems (furrow & drip) realized 
benefits to different degrees from the use of the 
monitoring tools.  
◦ Yield may not be a best indicator to convince drip farmers 

on the impact of monitoring tools, but those using furrow 

 



 Monitoring tools can reduce water and nutrient loss applied 
at plot and scheme scales in diverse environment. This 
results in energy and labour savings as well  
 

 Tools showed areas that needed improved management in 
smallholder irrigated areas. Farmers noted that sometimes 
they were unknowingly over irrigating and washing 
nutrients beyond crop root zone.  
 

 Increased gross water productivity and profitability through 
improved management of water and nutrients; sustainable 
water and salinity management; and improved return on 
investment from irrigation infrastructure. Thereby 
increasing food security 
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