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A BETTER UNDERSTANDING OF ALTERNATE BEARING THROUGH 
REVISED GROWTH MODEL CHARTS 

 
B. Nigel Wolstenholme1 & Andrew Sheard2 

 
Alternate bearing remains one of the major horticultural challenges in the management of 
avocado orchards.  It also presents marketing and cash flow challenges.  It is worst when 
growing areas are not geographically widely spread, as in small countries like Israel and 
New Zealand; or if environmental growing conditions are fairly similar, as in California or 
Peru. In South Africa, with avocados produced under fairly variable climates and soils, the 
national crop shows less of the alternation typical of the above countries.  However, on a 
regional basis, and especially on a particular farm, alternate bearing is certainly an issue.   

The senior author was recently (July, 2009) invited to present two talks on alternate 
bearing to the 4th Australian and New Zealand Avocado Growers’ Association Conference 
in Cairns, Australia.  Alternate bearing (AB) was the major theme of the horticultural 
sessions, in a Conference dominated by marketing, handling, consuming, and avocado 
disease issues.  New Zealand in particular is plagued by AB, as well as by irregular 
bearing (IB) in which the regular “on”/”off” crop alternation is regularly upset by cold spells 
during the critical flowering and fruit set period.  The causes of AB and IB are still hotly 
debated in Australasia.  Vested interests muddy the waters by not seeing the whole 
picture, and by shifting the focus away from the scientifically established facts. 

More recently, a presentation was made to the KZN Avocado Study Group, organized by 
Subtrop Technical Advisor (KZN) Andrew Sheard.  The authors developed “on” and “off” 
crop year phenological growth model charts for this meeting, and believe that they are 
helpful in understanding and managing avocado AB.  We herewith offer them as a first 
approximation for humid, subtropical growing areas in South Africa. 

We firstly emphasize that the causes of AB are complex and many.  There are two main 
scientific theories.  The “starch depletion” theory is based on the well-known correlation 
between starch storage reserves and yield potential in tree crops.  Young avocado 
orchard yield typically rises in a fairly predictable way until a major crop is set, due to very 
favourable environmental conditions during flowering and fruit set.  Until this time, the 
vegetative : reproductive balance is tilted heavily in favour of vegetative growth, as the 
basic tree structural framework develops.  Therefore there has been a surplus of well-lit 
photosynthesizing leaves to meet the relatively small energy (carbohydrate) demands of 
light fruiting.  Surplus carbohydrates are stored as starch reserves – the tree’s buffer 
against extreme environmental and pest events. 

The first heavy crop heavily depletes the starch reserves (from the pre-flowering winter 
peak), and reduces the recovery in starch reserves during summer and autumn.  The 
following season’s flowering is therefore less intense – mainly due to adverse effects on 
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