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Abstract 
 
Cover crops are widely planted in orchards for a variety of reasons. These include 
suppressing soil erosion, nutrient cycling, phytosanitary purposes, general orchard 
aesthetics etc. However, there is need to balance these benefits against use of 
scarce resources such as water and nutrients. Currently no information exists on 
how different cover crop species use water in orchards and how they cope with 
drought stress. The aim of this study was therefore to compare the transpiration 
dynamics of various cover crop types in order to identify species with conservative 
water use rates. Studied species included: 1) two exotic legumes i.e. Lupine 
(Lupinus albus L.), and Common vetch (Vicia sativa), 2) three exotic grasses i.e. Tall 
fescue (Festuca arundinacea), Rye grass (Lolium perenne), and Kikuyu grass 
(Pennisetum clandestium) and; 3) grasses that are indigenous to sub-Saharan Africa 
i.e. African Lovegrass (Eragrostis capensis) and Rhodes grass (Chloris gayana). The 
crops were planted in pots under controlled greenhouse conditions. Transpiration 
rates were quantified using miniature stem heat balance sap flow gauges and by 
manual weighing. Drought stress was imposed by withholding irrigation at selected 
intervals and the responses were quantified through changes in the water relations 
of the plants. The study showed that exotic legumes had the highest daily water use 
which peaked at about 2.4 L per square metre of leaf area per day, followed by 
exotic grasses at 1.5–2.0 L/m2/d. The indigenous grasses used the least water 
ranging from 0.8 to 1.2 L/m2/d. The indigenous grasses largely displayed an 
isohydric response to drought stress by maintaining their leaf water status with 
increasing soil water deficit. The exotic species, on the other hand, showed risk 
taking behaviour (anisohydry) wherein both the transpiration and leaf water status 
decreased sharply as drought stress increased. Consequently, some exotic species 
failed to recover when stress was relieved. From a water use perspective, this study 
demonstrates that indigenous grass species are more appropriate as cover crops in 
South African orchards because of their low transpiration rates and the ability to 
cope with extended periods of water deficit. 
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