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1. Introduction – South Africa is endowed with many indigenous fruit tree species (IFTs). Besides 

Marula (Sclerocaryea birrea subsp. Caffra), use of indigenous fruit products in the country is generally 

low compared with other countries on the African continent [1]. Indigenous 

fruit can play an essential role in alleviating poverty through income 

generation and improving food security especially in poor rural households. 

Most wild fruit contain large amounts of vitamins, minerals, starch, 

vegetable oils, and protein [4]. Therefore, IFTs can contribute towards the 

United Nations’ Millennium Development Goals through ensuring food and 

nutritional security especially of poor rural households [8]. Water Use 

Efficiency (WUE) is the ratio of the net photosynthetic assimilation (A) to 

the transpiration (E). This definition is widely used in ecophysiological 

studies that seek to relate the amount of CO2 assimilated during 

photosynthesis to the water transpired [2]. WUE defined in this way depicts 

leaf level gas exchange representing the amount of water lost in exchange for a single molecule of CO2. 

Study results showed that the WUE of indigenous plants was higher than that of exotic species published. 
 

2. Experimental - The water use efficiency of the species was calculated as the kilograms or grams of 

fruit produced, per-litres of water consumed;WUE = Fruit yield / Water consumption. To sample fruit 

from the indigenous trees, when the fruit had reached a ripening stage, they fell randomly under the tree, 

then we would pick them up while counting them as shown in Image 1. To determine fruit mass, the fruit 

were measured in the lab using vernier calipers. Sap flow was measured using the heat ratio method 

(HRM) of the heat pulse velocity sap flow technique [5]. Leaf gas exchange measurements were taken 

using an Infrared Gas Analyzer while Root- and branch-level sap flow was quantified using the HRM. 

 

3. Results and Discussion - The WUE of these indigenous fruit trees has 

been different in the two seasons that it was monitored (Table 1). IFTs had 

higher WUE compared to exotic species that have been measured in 

previous studies [3,6,7]. [3] measured the WUE of citrus and recorded 

values in the range 4.4 – 6.1 Kg/m3. Water productivity (WP) of apple trees 

was found in the ranges of 4 Kg/m3 and 18Kg/m3 [3,6]. WP of plums 

(5.97Kg/m3) and peaches (3.5 Kg/m3) were recorded by [7] 

 

4. Conclusions - This study has reported on the WUE and WP of selected indigenous fruit tree species 

growing in their natural habitats. This information provides insights on the performance of these species 

both in terms of their physiological responses to the environment in the short term and how this translates 

to yield in the long term.  The WUE of the monitored indigenous fruit tree species was recorded to be 

slightly higher than that of exotic species reported in literature. 
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Table I. Water use efficiency 
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