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Objectives and Rationale 

Apple trees in newly established orchards must fill their allotted space as soon as possible in 

order to be profitable. Soil water status and root growth are believed to be major determining 

factors in achieving such a favourable effect. The objective of this study is therefore to 

determine the most effective irrigation schedule for the optimum performance, including root 

growth and root distribution, of young apple trees in newly established orchards on gravelly 

soils which are wide-spread in apple-growing regions of South Africa. 

Methods  

The irrigation treatments were continued in the trial apple orchard which was in its third leaf 

during 2018/19 and soil water data have been captured throughout the season. Midday stem 

and leaf water potentials were employed to determine tree water stress. Aboveground 

measurements of tree response were conducted in June 2019 followed by root mapping 

according to the profile wall method while root growth periodicity was measured by root 

scanning in the plexiglass rhizotrons.  

Key Results 

During the third year of the field trial, aboveground response to the irrigation treatments 

namely, stem circumference, new shoot growth and internode length, did not differ 

significantly. This result is in agreement to findings after the first season, but not a continuation 

of second season results when trunk circumferences of T1 trees (high irrigation frequency) were 

significantly better than those of both the other two treatments. Root studies in the rhizotrons 

confirmed that more roots penetrated deeper into the soil with larger quantities of water 

applied less frequently. Root number increased substantially in all treatments compared to the 

studies done after the first growing season.The evapotranspiration of the three-year old trees 

was 646 mm for the season of which 49% was supplied by rainfall and the rest by irrigation. 

Irrigation quantities did not differ substantially among treatments. Midday stem water 

potentials confirmed tree water stress as a result of longer irrigation cycles. 

Conclusion and Discussion 

At the end of the third season after planting, aboveground growth of the three irrigation 

treatments was still similar. Better root distribution of the drier treatments probably 

compensated for periods between irrigations when trees on long irrigation cycle plots 

experienced stress. Midday stem water potential confirmed such an increase in tree water 

stress in the case of long cycle irrigations compared to short cycle irrigation. The 

evapotranspiration of the young non-bearing trees remained low at 646 mm on average 

during the growing season. The irrigation trial should continue to allow investigation of the 

effect of irrigation cycles on yield and fruit quality. The trial orchard is also an ideal platform to 

determine how evapotranspiration and root distribution of young trees entering   their cropping 

phase, will further increase with the concomitant effect on water requirement.  

 


