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Besides being the most expensive component of the production cycle, harvesting is 

the most important olive-growing operation when the product of a whole year’s work 

is determined. Not only does harvesting influence the quantity and quality of this 

year’s fruit, but also of the next season’s crop. The timing of harvesting is very 

important, since it will affect the current and next season’s harvest together with 

other factors. Harvest timing should meet criteria which will optimise production 

efficiency as well as the end product’s quality (World Olive Encyclopaedia, pg. 180).  
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According to literature, floral induction starts as early as mid-summer (7 to 8 weeks 

after full bloom) approximately at the time of pit hardening of the current season’s 

fruit (Fernandez-Escobar et al., 1992; Sanz- Cortés et al., 2002). Stutte and Martin 

(1986) found that seed destruction prior to endocarp sclerification (pit hardening) 

promoted flower formation compared to the seeded controls. According to the above 

evidence floral induction is influenced by compounds (possibly GAs) released by the 

developing fruit and seed (Stutte & Martin, 1986; Lavee, 1996; Fabbri and Benelli, 

2000). Induction cannot be observed visually, but Navarro et al. (1990) found 

significant higher amounts of RNA in buds of non-bearing trees than in buds of  

bearing trees in mid-summer. He also found an increase in bud size of non-bearing 

as compared to bearing trees as early as August (February in Southern 

Hemisphere). These results suggest that flower bud induction must occur before the 

above changes have taken place (Navarro et al., 1990).  

 

The work of Fernandez-Escobar et al. (1992) lends further supports to the 

hypothesis that floral induction takes place in mid-summer. Scaffold injections of 

gibberellic acid (GA3) were applied between May and November (during endocarp 

sclerification in the Northern Hemisphere) to non-bearing olive trees. The above 
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treatments inhibited flowering the following year. Exogenous applications of 

gibberellins inhibit flowering in several fruit tree species (Martin, 1983). The above is 

an imitation of natural occurrences in fruit, where seed-produced gibberellic acids 

(GAs) may inhibit flower induction based on the fact that increases in seed GA 

content occur between 5 and 9 weeks after full bloom (Ebert and Bangerth, 1981).  

Fruit removal after endocarp sclerification had no effect on flowering in olive. The 

above results support the hypothesis that olive flower induction occurs around the 

time of endocarp sclerification (Fernandez-Escobar et al., 1992). However, more 

recent results by De la Rosa and Rallo (2000) and Fabbri and Benelli (2000) 

contradicted the above findings. They found no increase in bud activity and very 

little, if any, modifications within buds until December (Northern Hemisphere). These 

results may cause a re-think of the theory on the timing of floral induction in olive. 
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Flowers develop on one-year-old shoots, which means that reproductive 

development of the olive tree is dependent on vegetative growth. Inflorescences 

differentiate in buds that developed during the previous growing season. Buds that 

may give rise to flowers are between 3 and 11 months old. However, the buds in the 

axils of the most distal leaves (growth which occur just before winter) normally 

doesn’t undergo floral differentiation (World Olive Encyclopaedia, pg. 82).  

Flower induction starts as early as mid-summer (7 to 8 weeks after full bloom) 

approximately at the time of pit hardening of the current season’s fruit. Of course 

flower induction requires inductive conditions and no flowers will initiate under 

adverse conditions. One of the most important factors that prevent flower induction is 

an excess of fruit on the tree and the resultant high levels of GAs produced by the 

seeds. When fruit is in excess, it is important to thin before pit-hardening, otherwise 

fewer flowers will be induced. According to Bangerth (2006), connections with 

conducting tissues are established when fruit are still small and young. Once these 

connections have been formed, the maximum connectivity of the fruit with the tree 

has been established. Hence, thinning fruit at a later stage will not increase resource 

allocation to the remaining fruit. This means that the maximum fruit size is fixed early 

during development. However, the tree will be able to increase flower induction on 

newly formed shoots and will be under less stress, which will obviously help to 

increase the fruit quality. 
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Olive trees have specific environmental and endogenous requirements for 

successful differentiation during summer and winter. The question ‘of whether olives 

require winter chilling for flower differentiation’ is another topic that will briefly be 

discussed.  
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The induction phase consists of a range of modifications that takes place in the bud 

meristem that ‘commits’ it to the formation of reproductive structures. After this 

phase, the bud is ‘induced’ to flower and ready to begin the next phase, termed 

differentiation (Fabbri and Benelli, 2000). If initiation is finished only at the end of 

November (Nourthern Hemisphere) as been suggested by Pinney and Polito (1990), 

differentiation occurs between winter and early spring. However, differentiation may 

commence earlier if flower initiation occurs during summer and autumn. 

A two-step theory has been suggested for olive flower bud differentiation, whereby 

the assumption is made that buds are initially induced during summer but that a 

further second stimulus is required during winter. According to this theory, 

differentiation will only occur if inductive conditions prevailed in both seasons. Fruit is 

borne on shoots which develop in the previous season, the buds now receive the 

initial stimulus for potential reproductive differentiation while active growth takes 

place in the tree. Whether buds respond to the inductive stimulus depends on 

endogenous factors, the fruiting history of the tree and environmental conditions 

such as chilling or day/night temperature alterations during the winter period (World 

Olive Encyclopedia, 1996). 
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According to work done more than fifty years ago, chilling is a pre-requisite for floral 

initiation and differentiation (Hartmann, 1953). This implied that vernalisation was the 

final inductive step towards floral initiation. However, more recent work has 

challenged this view. According to Rallo and Martin (1991) and Pinney and Polito 
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(1990), winter chilling in the olive is required to release previously initiated buds from 

dormancy. Pinney and Polito (1990) furthermore found changes in floral bud size 

and RNA content during winter. Elongation of the floral bud axis were observed 

between mid-November and bud break in late February (Northern Hemisphere). 

Olive trees require certain temperatures and temperature combinations for 

successful floral differentiation. This topic will not be discussed, but should be 

considered when an area is identified for future plantings. 
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Olive fruit growth follows a double sigmoid pattern throughout the season with slower 

growing periods at the beginning (stage 1), the middle (stage 2) and another at the 

end (stage 3) of fruit development (Lavee, 1986, 1996). After pollination, cell division 

occurs relatively fast and almost all cell division processes are completed during this 

second phase of growth. Fruit size is determined by the number of cell division 

cycles and subsequent growth of the fruit due to cell enlargement. Stress conditions 

during early fruit development decrease cell division, thereby causing a reduction in 

fruit size, even if the stress is alleviated at later stages of fruit development. Pit 

hardening takes place during the slower third phase of fruit development. Both the 

embryo and pith reach their final size during this stage. The second fast growing 

phase (stage 4) has a major effect on final fruit size due to the enlargement of cells 

in the flesh as well as the process of oil and moisture accumulation (Lavee, 1996). 

Oil accumulation slows down after this stage of fruit growth and finally stops at the 

time when fruit starts to change in colour (Ravetti, 2008).  
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Oil accumulation starts just after pit hardening. There are three typical phases in the 

oil accumulation process. Oil accumulation starts fairly slowly and the total oil 

content only reaches ~4% at the end of the first phase. The second phase is the 

most important phase for oil accumulation and peaks at approximately 18 weeks 
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after full bloom where after oil accumulation slows down and finally stops at ~ 28 

weeks after full bloom. It is important to take into account that colour change and the 

amount of oil in olives are not linked (Ravetti, 2008). 

Oil of early harvested fruit consistently shows greater fruitiness, bitterness and 

pungency than the oil of more mature fruit. Polyphenol levels also decrease as 

ripening of fruit progresses. The acidity of oil also increases with the degree of 

damage to the fruit when harvested. Damaged and ripe fruit had significantly higher 

levels of free fatty acids (FFA) compared to undamaged and less mature fruit, 

especially at 36 hours after harvest. The quality of the oil is thus influenced not only 

by the injury level of fruit, but also and mainly by the time of harvest (Ravetti, 2008). 
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According to various researchers, the time of harvest has a significant influence on 

the next year’s crop. Fruit should be harvested as soon as the maximum (or 

optimum) amount of oil is accumulated. Figure 1 demonstrate the optimum harvest 

timing when oil accumulation slows down. When harvesting is delayed significantly 

beyond the time when maximum oil is accumulated, flower differentiation for the next 

season is inhibited ( Lavee, 1996 & Ravetti, 2008). Lavee (1996) demonstrated his 

results in figure 2. It has been observed that early harvested trees always bear 

heavier than those harvested later in the season. Ravetti (2008) found that trees 

should be harvested within the first two weeks after their fruit reaches their maximum 

oil content. After this, significant losses in fruiting potential for the next season are 

incurred. Lavee (1996) also found that postponing harvesting decreases the 

percentage flower buds for the next season and increases the percentage buds that 

remain vegetative. 
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Figure 1. Optimum harvest timing as oil accumulation slows down (Ravetti, 2008). 

 

Influence of harvesting time on development of 
buds the following year
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Figure 2. Postponing harvesting decreases the percentage flower buds for the next 

season (Lavee, 1996). 
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How harvest delay effects next season's crop 
potential
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Figure 3. Potential losses in next season’s crop when harvesting is delayed 

significantly beyond the time when maximum oil is accumulated (Ravetti, 2008). 
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Olives are cultivated either for oil or table use and harvesting criteria for these 

different usages differ considerably. Table olives have to meet higher quality 

‘standards’ than olives used for oil, the main reason for this is the necessity of good 

size, pre-defined colour and unbruised fruit. For growers to obtain good fruit size and 

good colour, trees should be under as little stress as possible. High quality table 

olive production is only sustainable when trees are not allowed to bear excessive 

crops. 

Olives used for oil can be harvested earlier than table olives, since they don’t have to 

be a certain colour or size. The fruit also does not have to be handled as gently.  It is 

still very important to remember that growers are getting paid (or should be paid) per 

kg of oil that they produce and not per kg of fresh weight. With this being said, 

growers must not harvest too soon (before optimum oil accumulation), considering 

the oil accumulation pattern as mentioned before. 

Many different aspects must be kept in mind when growers determine their harvest 

timing. Each grower should determine his own optimal harvesting time based on 

environmental conditions and other considerations such as the logistics of the 
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harvesting operation. Olive growers can determine their optimal harvesting window 

on hand of the following requisites.  

·  The quality of the oil must be optimal 

·  Olives must contain their maximum weight of oil 

·  Next year’s crop must be unaffected 
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The olive tree can survive and tolerate drought conditions, but high yields shouldn’t 

be expected if TLC (tender, love & care) is absent. Water quality is very important. A 

pH of ~6.8 is most efficient for fertilizer uptake. 
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Olives have a self-incompatibility mechanism and fruit set is known to benefit from 

cross pollination. However, the compatibilities between cultivars vary markedly and 

do not behave in a reciprocal manner, indicating that certain cultivars may require 

separate pollen donor trees. In some cases, large blocks of single cultivars have 

been planted, potentially resulting in low yields if compatible pollen is unavailable 

(Mokerjee et. al., 2005). Olives have a ~48 hour window period in which pollination 

must take place. The flower normally requires 24h of appropriate environmental 

conditions for successful pollination. Cross-pollen have the ability to increase the 

rate of pollen chamber growth, thereby decreasing the required time of 24 hrs of 

appropriate environmental conditions to 8hrs for successful pollination to take place. 
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An applicable and specific olive fertilizer program should be followed to optimize the 

uptake and use of fertilizer that is applied. For example, nitrogen should be applied 

early in the season (at temperature warm enough for up-take after winter) for growth 
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and bearing sites of the next year. A good balance should be kept to prevent an 

overdose that will lead to a physiological switch from reproductive to vegetative 

mode. Potassium and calcium should then be applied just after fruit set when the 

tree will use it for fruit growth (benefit cell divisions which will determine fruit size) 

and cell strength respectively. 
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Apply early (example fruit fly), doesn’t make sense to grow a crop that is worth 

nothing when harvest time comes because of worm infestation. To measure is to 

know! Bug traps are very important to monitor all pests, sprays are only applied 

when necessary. Remember that some pesticides have withholding periods. 

Examples, if Tingttid is sprayed with Demeton-S-methyl (50%) or when Azinphos-

methyl (50%) is sprayed for Olive Beetle, it should be done 90days or more before 

fruit may be harvested. 
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