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Title:  Alternate Bearing in Olive - Determining when fruit exert their negative effect on return 

bloom, whether the effect includes inhibition of floral development or only inhibition of bud 

break, and refining PGR treatments to break AB ON/OFF cycles 

 

Cooperators: 

Lindcove REC                                    Commercial table olive grove, Lindcove  
 

Objectives for Year 2: Objective (1) to determine whether buds on bearing shoots on ON-crop 

trees are viable floral buds that only inhibited from undergoing bud break or become nonviable 

floral buds due to inhibition of floral development by quantifying the expression of key genes in 

the floral development pathway. Objective (2) to test the ability PGR treatments applied as foliar 

sprays during the ON-crop year to break the AB cycle by increasing vegetative shoot length 

(node number), increasing floral bud retention and floral bud break the next spring to increase 

floral intensity and yield the year following the ON-crop to produce high back to back yields.  
 

2015 Progress to Date:  

Summary of the results of completed research. 

Overview - Once alternate bearing is initiated by a climatic event that reduces yield, the 

OFF/ON yield cycles are perpetuated by four possible mechanisms known to function in fruit 

and nut tree crops. Through one or more of these mechanisms the ON crop reduces floral 

intensity the next spring, whereas the OFF crop increases return bloom the following spring. 

Interestingly, only a subset of these mechanisms functions in most tree crops, but the results of 
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our research have now documented that all four mechanisms operate to perpetuate alternate 

bearing in olive (reported here as the effect of the ON crop): (i) inhibition of summer vegetative 

shoot growth, including lateral shoot growth, which reduces the number of nodes that can bear 

inflorescences the following spring; (ii) inhibition of spring bud break; (iii) abscission of next 

year’s floral buds; and (iv) repression of key genes in the floral development pathway. Prior to 

our research, only inhibition of summer vegetative shoot extension growth was known to 

perpetuate alternate bearing in olive (Sibbett 2000). Further, the results of our research have 

identified when the ON crop of fruit exert their negative effects on summer vegetative shoot 

growth, floral bud abscission, floral development and spring bud break. 

 

(i) The ON crop of fruit inhibits summer vegetative shoot growth starting in July, 

resulting in 76% fewer node pairs by September. A reduction in the number of node 

pairs means a reduction in floral intensity for the spring bloom following the ON-crop 

year because every node pair has the potential to produce 2 to 4 inflorescences.    

(ii) Only nonbearing shoots on OFF- and ON-crop crop trees produce inflorescences the 

following spring. However, buds on nonbearing shoots of OFF-crop trees producing 

significantly more inflorescences than buds on nonbearing shoots of ON-crop trees.  

(iii)  This is because 89%, 67% and 63% of buds at the first 8 node pairs, second 8 node 

pairs and basal 5 node pairs, respectively, on nonbearing shoots on ON-crop trees 

remain inactive (dormant) at spring bloom following the ON-crop year. 

(iv) For bearing shoots on ON-crop trees, 75%, 76% and 71% of the floral buds abscise 

from the first 8 node pairs, second 8 node pairs and basal 5 node pairs along the 

shoot, respectively, at spring bloom. The major period of floral bud abscission occurs 

between September and October.  

(v) This spring we collected individual buds from the first 8 nodes of nonbearing shoots 

of OFF-crop trees and nonbearing and bearing shoots of ON-crop trees. The results 

confirmed that key regulatory genes known to promote flowering are expressed in all 

buds, but to a greater degree in buds collected from nonbearing shoots from either 

OFF- or ON-crop trees than in buds from bearing shoots of ON-crop trees. Our 

results also confirmed that the expression of genes essential to the development of 

reproductive structures in the flower are significantly reduced in buds collected from 

nonbearing shoots on ON-crop trees and totally repressed in buds from bearing shoots 

of ON-crop trees.  

In conclusion, the answer to the question addressed by Objective 1 is that a significant 

percentage of the inactive (dormant) buds remaining on bearing shoots of ON-crop ‘Manzanilla’ 

olive trees after significant floral bud abscission are not viable.  

 

The following PGR treatments were applied during the first week of June and again during the 

first week of July (to increase shoot growth as node number, floral bud number and floral bud 

retention and prevent inhibition of floral gene expression) and were applied again in February (to 

increase spring bud break): (1) ON-crop control trees; (2) ON-crop trees treated with 6-BA + 

low-biuret urea; (3) ON-crop trees treated with cytokinin X (a natural product) + low-buiret urea; 

(4) OFF-crop trees treated with cytokinin X; and (5) OFF-crop control trees. The PGRs were 

applied at 0.9 g/tree, low-biuret urea at 0.18 kg N per tree. In our previous proof-of-concept 

research in two different orchards, 6-BA and cytokinin X were as effective when used alone as 

when they were combined with an auxin-transport inhibitor in significantly increasing the 



number of inflorescences produced by nonbearing shoots on ON-crop trees the following spring; 

the increase in flowering by bearing shoots on ON-crop trees was increased but not significantly. 

We tested the cytokinins with low-biuret urea for three reasons: (1) to supply N to support PGR-

stimulated shoot growth; (2) 6-BA plus urea increases floral bud retention 2.5- to 3-fold during 

the ON-crop year of pistachio and increases yield to the same degree (this use is on the Valent 

BioSciences 6-BA label; if successful, it should be easy to add olive to the label); and (3) to 

increase the potential for either cyokinin to be available to olive growers sooner, we used them 

alone without the complication of a second hormone, the auxin-transport inhibitor, which is 

owned by a different company and would require determination maximum residue levels. 

 

ON-crop trees treated with 6-BA plus low-biuret urea produced significantly more fruit per tree 

than trees in any other treatment, resulting in a net increase in yield of 15 kg/tree compared to the 

ON-crop control trees and 126 kg/tree compared to the OFF-crop control trees (P < 0.0001). In 

addition, increasing yield with 6-BA and urea in the ON-crop year did not make yield “more 

OFF” the following year. All Year 1 ON-crop trees had the same OFF-crop yields. Treatments 

applied to OFF-crop trees did not increase yield (kg/tree) in either the OFF-crop year or the 

following ON-crop year. Thus, we failed to reduce the severity of alternate and increase yield in 

the year following the ON-crop year. This is likely due to the fact that the treatments were 

applied before we discovered that the major period of floral bud abscission on bearing shoots of 

ON-crop ‘Manzanilla’ olive trees is from September to October. Our treatments designed to 

reduce floral bud abscission were made too early to prevent abscission of the floral buds in olive 

during the ON-crop year. 



Progress Report 

Project Title: 

Propagating Dwarfing Olive Rootstocks and Establishing a Long Term Orchard  

Project Leaders: 

Louise Ferguson: Extension Specialist, Department of Plant Sciences, 2037 Wickson Hall, Mail 

Stop II, UC Davis, 1 Shields Ave., Davis CA 95616, (530) 752-0507 [Office], (559) 737-3061 

[Cell], LFerguson@ucdavis.edu 

John Preece: Curator, USDA National Clonal Germplasm Repository, Davis CA.  

John.Preece@ars.usda.gov, (530)-752-7009 

Dan Flynn: University of California Olive Center, Davis CA 

JDFlynn@UCDavs.edu;  (530)-752-5170 

James M. Jackson: Principal Superintendent, Plant Sciences Field Facility, UC Davis CA 

JMJackson@ucdavis.edu; (530)-753-2173 and (530)-681-2279 

Progress through 9/24/2015 

The trees planted in 2014 were maintained and staked and grown through the summer of 2015 to 

allow the trees to reach sufficient size for grafting.  The ‘Oblonga’ trees were falling over more 

and in more need of staking (which was done) than the others.  In spring of 2015, the border 

rows of ‘Sevillano’ pollinizers were completed by planting the last 41 trees.  There were 

insufficient trees available in 2014 to complete the border rows.   

Some of the rows of dwarf olives were incomplete, therefore additional cuttings were rooted and 

trees produced at the National Clonal Germplasm Repository nursery.  The exception is that 

‘Dwarf D’ has proven to be extremely difficult to root to produce plants for the wider spacing 

portion of the study.  Therefore, in addition, cuttings of ‘Little Ollie’ were rooted and this 

cultivar proved to be easy to propagate.  On September 29, the nursery produced plants will fill 

in the missing plants in the planting and ‘Little Ollie’ will replace the originally planned ‘Dwarf 

D’ at the wider spacing.  This also gives a fifth genetically different rootstock to test for dwarfing 

of olive. 

One of the ‘Sevillano’ trees died during the summer of 2015, but there were a few extra trees 

from the spring 2015 planting, and that tree will be replaced when the planting is completed on 

Sept. 29. 

Sierra Gold Nursery has been contracted to graft the trees on September 28.  Therefore, the 

planting will be completed and the trees grafted by September 30, 2015.  This will give a cooler 

time of the year for the grafts to heal and take. 
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