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The Agricultural Research Council collaborated with the University of Pretoria in the 

implementation of the Imvelo Food Gardens project through the provision of training and 

practical demonstrations to the community of Cemetery View informal settlement, Pretoria 

East on the production of vegetables in an effort to address food security in urban areas of 

South Africa. Such areas have recorded increased urbanization over the past years, due to 

increased unemployment rates in rural areas. Increased population density often puts greater 

pressure on the available land and water resources, which affects food availability 

tremendously. Figure 1 illustrates a typical example of limited land and water resources 

availability in some of the urban areas of South Africa.  

  

 
Figure 1: Small gardens (1m x 2m) available for vegetable production (a) and limited access 

to water (b, c) for households at Cemetery View informal settlement in Pretoria. 

 

As part of the Imvelo Food Gardens project, five representative community beneficiaries were 

trained on the basic principles of growing vegetables using old maize meal bags (the so-called 

“bag system”). This included system’s set-up, planting of seedlings, irrigation and fertilizer 

application. The implementation of resource-efficient hydroponic production systems, such as 

the bag system for growing vegetables, can be an option to address the challenge of food 



insecurity in urban areas of South Africa.  Vegetables, especially leafy greens such as kale 

and Swiss chard, are nutrient rich foods, containing several vitamins and minerals, with great 

potential to meet human nutrient requirements, thus contributing to the alleviation of hidden 

hunger, particularly amongst the most vulnerable communities. 

 

Prior to planting, the bags were filled with sawdust organic growing medium, which was 

subsequently soaked with water before making planting holes (Fig. 2). Good quality compost 

can also be used as an alternative growing substrate if available. Vegetable seedlings for 

growing in the bag system are raised in a seedling nursery using seedling trays filled with 

seedling mix as the growing substrate for seedlings, which enables them to be transplanted 

with ease into the bags. 

  

The spacing of holes around the bag should be done according to the recommended spacing 

of the crop to be planted, based on previous research done by the ARC. A specific plant 

arrangement should also be considered to maximize sunlight penetration through the crop 

canopy. In general, for leafy crops such as Swiss chard and kale, a plant spacing of 10cm x 

15cm can be adopted (Fig. 3).  

 

Figure 2. Soaking of the sawdust growing medium with water before making the planting holes.  

 

Figure 3. Transplanting of seedlings into the bag system. 

  

Once planting was done, the crop was fertigated using a nutrient solution containing all the 

required macro and micronutrients for adequate growth. Figure 4 shows the project 

beneficiaries receiving training on the mixing and application of the fertilizer to the bags 

through fertigation. For this purpose, a nutrient solution was prepared by mixing 1g of Multifeed 

(a water-soluble fertilizer) with 1L of water. Once prepared, the nutrient solution mix was 

applied to the top of the bags manually (10L per bag each time) using a watering can. This 

was done every day, three times per day.  



  

The beneficiaries started harvesting kale after approximately two months. Harvesting of leafy 

crops is done by manually picking only the matured leaves, leaving about 2-3 young/small 

developing leaves for re-growth (Fig. 5). Root crops, like beetroot, take about three months 

for the bulbs to reach maturity. 

  

Figure 4. Fertigation of the seedlings using a nutrient solution mix of water and Multifeed with 

a watering can.  

 

Figure 5. Mature plants ready to be harvested for household consumption. 

 

There are several benefits associated with the implementation of the bag system. These 

include water conservation since there is only a small amount of water lost through draining 

out of the bag; suppression of weeds (no weed control is needed) and improvement of the 

harvested quality produce, since plant leaves are free from the growing substrate particles, as 

they grow facing upwards, which limits them from getting in contact with the growing medium. 

In addition, there is high yield per unit area as compared to growing in the open field or on a 

flat area, due to its vertical growth pattern. Moreover, the bag requires less space to produce 

vegetables/food and the system can be put up anywhere where there is space available, even 

on non-arable land and verandas. Despite the numerous advantages, the system also has 

few drawbacks. Depending on the growing medium used, poor drainage can have a negative 

effect on moisture distribution and air circulation around the plant roots. Also, the bags need 

to be supported and kept upright for uniform distribution of irrigation water, and once in a while 

they need to be rotated to improve sunlight penetration through the plant canopies. In addition, 

with time the maize-meal bag disintegrates and is torn apart due to heat, particularly if the bag 

system is implemented under field conditions.  
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