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APPROPRIATE MECHANICAL HARVESTING SYSTEMS 
FOR DIFFERENT TYPES OF OLIVE ORCHARDS 

.·lrlindo .·I L.\IUD.-1 
School !!{.-lgricullllre. Pu~vtechnic lnstitllfe (!t" Bragwrra - .\/oumain Research Centre 
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I. Introduction 
In the last decades oli ve growers spent a substantial part of their gross 

return to face high costs of manually cultural practices. due to shortage of 
manpower. 

Olive crop is in a critical situation due to low product price and high 
production costs. 

In order to face the problem it is mandatory to increase competitiveness on 
the global market reducing costs and improv ing fruit qua lity. Low 
mechanization level pena li zes the sector. 

Olive harvesting mechanization systems allow achieving these goals 
[Amirante. Tamborino 20 121: costs - reducing manpower needs and quality 
- better work rates make possible to harvest in the optimal harvest timing. 

For mechanical harvesting, different types o f oli ve orchards must be 
considered: (a) traditional ( < 150 trees per hectare). (b) hi gh density olive 
orchards (300 to 400 trees per hectare) and (c) hedgerow olive orchards 
(I 000 to 2000 trees per hectare). For each olive orchard type, an appropriate 
harvesting system is required. 

2. Material and methods 
2. 1 Traditional olive orchard.~· 

First experiments took place in Northeast of P011ugal (Tnis-os-Montes) in 
Verdeal. Cobran<;osa and Madura! cultivars and in the South of the country 
(Aientejo) mainly with Galega and Picual culti vars. 

Three treatments were compared: trunk shakers mounted on the front 
loader of a tractor vvas used to detach oli ves, collected by manually moved 
canvas (system I) or by mechanica l rolling canvas (system 11) or by an 
inverted umbrella (system Ill) mounted on the front loader of a tractor 
(combined with the shaker) [A lrneida, 2007a]. 

Trees with large canopies (vo lume superior than I 00 m3 I 200 m3 and 
trunk perimete r superior than 2 rn I 3.5 m) are not suitable for trunk shakers. 

So other experiments took place in Northeast of Portugal (Tnis-os­
Montes) in Yerdeal, Cobranyosa and Madura! cu ltivars to evaluate the 
performance and operationa l conditions of a spike rotor able to turn around 
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its ax le providing the brushing action to detach olives [Aimeida, 2007b]. 
This equipment work in conjunction with hand held shakers concentrated in 
lower branches. 

Trees are harvested one by one in this type o f oli ve orchard . 
2.2 High density olive orchards 
Experiments took place in Northeast and South of Portugal mainly with. 

Cobranyosa and Picual cu ltivars. Specific mechanical rolling canvas 
equipment has been designed to collect olives detached by trunk shakers. 

Trees are harvested one by one. 
2.3 Hedgerow olive orchards 
This kind of olive orchard is becoming usual in some olive producers 

regions. Observations in order to evaluate equipment performance and 
operational conditions took place in central region of Po rtugal. 

An over row equipment is an appropriate equipment. Olives are detached 
and collected simultaneously row by row, not tree by tree. 

3. Results 
3.1 Traditional olive orchards 
In this type of olive orchards fi eld tests show a performance of 40 to 70 

trees per hour (Fig. I) is easily achieved [Aimeida. 2007a], considering the 
harvesting systems using a trunk shaker. Trunk shakers can detach 80% to 
90% of olives produced [Michelaki s, 2002]. 
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Figure I. Harvesting systems using trunk shakers in traditional orchards. 
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Figure 2. Spike rotor work rates 

- B ig c a nopies 

For trees with a canopy and trunk not sui table for shakers. a spike rotor is 
a useful eq uipment, despite the lower performance - 12 to 25 trees per hour 
[Aimeida, 2007b ], but th is equ ipment usually detaches I 00% of the olive 
production (F ig. 2). 

In slopes spec ial trajectories to move the harvesting eq uipment inside 
olive orchards are necessary to minim ize the risk of accidents . These 
so lutions are necessary for a safe work, but can jeopard ize the equipment 
performance. 

Work rates in slopes are lower than in olive orchards in tlat areas. In these 
fie ld trials, in average, System I work rate have a red uction of 36%; System 
11 work rate have a reduction of 26%; System Ill work rate have a reduction 
of20% (Fig. 3). 
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3.2 High densi~p olive orclumls 
The reduced space between trees along lines does not allow the inver1ed 

um bre lla work or a satisfactory work of conventional mechanical rolling 
canvas. 

A specific mechanical rolling canvas has been designed to co llect olives 
detached by trunk shakers. The performance achieved is 40 to 50 trees per 
hour [Peya, 2008]. 

3.3 Hedgerow olive orchards 
In this kind of olive orchards. harvesting is a continuous work, row by 

row. 
Olives arc harvested and co llected simultaneously. using an overrow 

equipment. In thi s case. expected perfo rmance is 3 to 3.5 hours per hectare. 

4. Conclusions 
4.1 Traditional olive orchards 
Experiments and their evaluation show that the most suitab le system is the 

trunk shaker (to detac h olives) combined with the inverted umbrell a (to 
co llect detached oli ves) [Aimeida. 2007a]. Despite the performance is not the 
best. it needs the minimum of manpower and the costs by production 
harvested are lower. 

The system using the spike rotor in conjunction with hand shakers may be 
regarded as a useful tool tor oli ve harvesting of trees with large canopies 
(volume between I 00 111 3 and 200 1113 and the trunk diameter between 2 m 
and 3.5 m), bearing in mind that va lues close to 100% of detachmen t can be 
reached and that for such trees trunk shakers are inadequate. However, to 
make operational costs competi tive it is important to im prove work 
organizat ion and above all to increase oli ve production on th ese traditional 
olive orchards. In the former aspect, the increase in the number of hand held 
shakers concentrated in lower branches should be envisaged in the near 
future. 

Some of these old trad itional oli ve orchards with autochthonous cu lt ivars 
with large canopies are able to produce high quality olive oi l, factor of a 
great im por1ance in a so competiti ve market. 

4.2 High density oli ve orchards 
In thi s case the most suitable harvesting system inc ludes a trun k shaker 

vvith the spec ifi c mechan ical ro lling canvas referred. The pertonnance can be 
great ly im proved if two rows are harvested simultaneously, using one trunk 
shaker and two mechanical ro lling canvas. 

In these two types of oli ves orchards - traditional oli ve orchards and high 
density oli ve orchards. trees are harvest one by one - the most important 
fac tor affecti ng perto rmance is the operational time to move equipment from 
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I 1/lllematiuna/ Sci enti/iL' .\)'lllposium 
"Farm ,\fadtinet:v a/1{//'rocesses Managf.'lllf.' ll/ in Sustainable .· lgr iculture". Lublin. f'uland. ] 0/ 3 

one tree to the next. In order to get a better performance a good trafticabil ity 
conditions for equipment is needed. This objective can be achieved by an 
adequate soi l management that reduces the soil water content in harvesting 
season. 

4.3 Hedgerow olive orchards 
The continuous harvesti ng system with an overrow equipment is by now 

the recommended procedure. This harvesting system requires a tree below a 
certain height, width, and with trunk access or clearance below the canopy 
for the fruit catching fram e. It is not been fully demonstrated that the 
topping, hedging and hand pruning required to maintain the adequate tree 
size wi ll produce annual economic crops [Ferguson, 2006]. 
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