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Introduction
• An open-field cultivation is facing a detrimental threat resulting from 

climate  change

• Unstable weather patterns such as extreme temperatures and heavy 
rainfalls  remain a challenge

• Extreme conditions including drought and scattered precipitation are 
predicted to be more frequent in the future 

(Source: ecobalancelifestyle and EOS Data analytics: water erosion)
Gruda, 2019



Introduction

• As an adaptation to this, cultivation of crops under protected 
environment should be considered

• This environment has microclimate that is controllable to suit 
the planted crop

• Under protected cultivation, crops are usually grown on soilless 
culture system

Santos Filho et al., 2009



Introduction

• In this system, instead of soil, soilless growing media are used 
to provide crops with anchorage, water-holding capacity and 
aeration

• This minimizes the occurrence of soil-borne diseases

Raviv, 2008; Dunn et al., 2021



Intro…

• Various soilless growing media are used
• Rockwool, peat, perlite, coconut coir, zeolite, etc

• However, most of them are not locally available
• Imported

• Therefore, accessibility of commercial growing 

media remains a challenge in soilless culture industry

Fandi et al., 2008; Borji et al., 2012

Source: Garden culture 

magazine



Intro…

• This necessitates the search for the locally available and easy 
to access growing medium

• In Iran, zeolite is available in abundant quantities with 
successful horticultural use 

• Spain has large area of almond tree cultivation
• Approximately 525 000 ha

• Physical and chemical properties of piled-up almond shell waste 
has been evaluated 

• Discovered to be suitable for vegetable production 

Gül et al., 2005; Urrestarazu et al., (2005); Ghazvini et al., 2007



intro…

• In South Africa (SA), one of the abundantly available material is 
Aristida junciformis (ngongoni grass in Isizulu)

• A densely tufted perennial grass covering about 200 000 km2

• SA pastures 

• Accessed at minimum to zero cost

Source: Random harvest nursery



Intro…

• There is no literature that’s investigated the potential of locally 
and easily accessed material that could be used as a growing 
medium in SA

• Therefore, this study aimed to examine the suitability of Aristida 
junciformis as a local material for tomato cultivation in soilless 
culture system as a growing medium 



Materials and methods

• Growing media

• Aristida Junciformis was milled using a milling machine at 
Cedara KZN 

Photo: Ndlovu Halalisani



Material and methods

• Growing media

• Its effectiveness was compared to commercial growing media 
(coconut coir and sawdust)

• Used as control

• Plant material

• Tomato hybrids including STAR 9037, SPARTUS F1 AND 
LOGURE F1 were planted on A.junciformis, coconut coir and 
sawdust 



Mat…

• Yield

• Determined by fruit number and mass

• Fruit were counted during harvest

• After harvest fruit were weighed with bench top weighing scale to 
get fruit mass

• Quality

• Total soluble solids (TSS) were analyzed by a benchtop 
refractometer (Bellingham + Stanley Ltd, Model: RFM340+, UK) 

• Titratable acidity (TA) was analyzed using a Mettler Toledo 
Potentiometric compact titrator (Model G20S, Greifensee, 
Switzerland)



Results and Discussion

• Data analysis
• All data was analyzed by GenStat software



Results and Discussion

• Yield
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Figure 1: Effect of growing media on tomato fruit mass
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Res…
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Figure 2: Response of tomato fruit number to different soilless growing media
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Res…

• Fruit mass and number was the highest in coconut coir, 
because of its high water holding capacity compared to sawdust 
and A.junciformis

• Sawdust had a higher fruit  mass compared to A.junciformis

• However A.junciformis had a slightly higher fruit number than 
sawdust 

• This is a result of a smaller fruit size on A.junciformis compared 
to sawdust. 

• Due to faster drainage on A.junciformis, the fruits were exposed 
to water stress limiting the fruits to develop to their potential size

Rahman et al., 2017



Res…
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Figure 3: Total soluble solids (TSS) of tomato fruit as affected by various soilless        

growing media



Res…
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Res…

• Higher TSS on A.junciformis may be a result of:
• Faster drainage caused by the coarse particle size 

• Thus, fruit experienced stress which induced early ripening

• Giving rise to TSS

• Fruit harvest from A.junciformis indicated higher TA 
• This may be due to synthesis of organic acids as early repining took 

place

Abubakari et al., 2018



Conclusion

• The findings of this study showed that Aristida junciformis is 
comparable to commercial growing media

• This indicates that it has a potential of being used as a growing 
medium

• However, there’s still a need for the continuation of the study

• To further investigate other factors including particle size and 
mixtures 

Before it can be recommended for horticultural use



Thank you


