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a b s t r a c t

Olive was introduced into cultivation more than 3000 years ago, but only during the last two decades
has cultivation shifted from low density to dense hedgerow orchards. This development responds to
the need for mechanization to reduce production costs and achieve more timely management interven-
tions. There is, however, little scientific or commercial knowledge available to support this new planting
system in olive and to contribute to its development. This review focuses on what is known and what
knowledge is required for design and management of hedgerow orchards for continuing productivity
and economic viability. The review adopts a targeted approach based on consideration of the impact of
orchard structure on microenvironment and production processes and oil quality. Particular emphasis
is given to how orchard design and structure affect irradiance interception and how that determines
productivity. The review also deals with establishment of orchards (cultivar selection, planting patterns,
pruning for row formation) and maintenance of hedgerows for continuing productivity (irrigation, fertil-
ization, pruning to maintain structure and productivity, control of pests and diseases, and regeneration of
failed hedgerows). An important underlying consideration is the strong interaction between design and
dimensions of both hedgerows and harvesting machines with examples taken from the two common,
high density (HD) and super-high density (SHD) orchard designs. The search for new machine designs
continues simultaneously with that for cultivars, orchard layouts, and pruning systems better suited to
this new production system. Currently, only three cultivars (‘Arbequina’, ‘Arbosana, ‘Koroneiki’) dominate
SHD orchards. Over-row harvesters must match hedgerow dimensions while tree structure and fruiting
behavior must suit the harvester. Context is provided by identifying reasons for major differences from
traditional olive culture and attitudes from which most existing information on tree response and suc-
cessful management practice has been accumulated. To account for these differences, terminology is
proposed to define hedgerow structure that is required for effective management of oil production, oil
quality, sanitary conditions, and profitability under various conditions. The review continues with dis-
cussions of requirements and current performance of mechanical harvesters and a comparative lifecycle
economic analysis of alternative HD and SHD systems. The latter demonstrates the complexity of analysis
and its importance to the choice of orchard design at the outset of each new project. The review con-
cludes with recommendations for basic and applied research to determine optimal hedgerow structures
and management for individual situations, development of new cultivars, and maintenance of hedgerow
structure for continuing productivity.
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1. Introduction

Olive (Olea europaea L.) was introduced into cultivation over
3000 years ago and along with grape, date, and fig was one of
the earliest tree-fruit additions to the previously grain-oriented
agriculture of the Mediterranean Region (Zohary and Spiegel-Roy,
1975). Archeological remains and pollen cores provide evidence
for cultivation 3500 BP in Turkey (Vermoere et al., 2003) and
somewhat earlier in Crete (Riley, 2002). After early domestication
in the eastern Mediterranean olive was spread west along trade
routes on both sides of the Mediterranean Sea by the Phoenicians,
Romans, and other human civilizations. However, some local selec-
tion from wild populations throughout Europe and North Africa
likely occurred (Breton et al., 2006, 2009). Today, in the Mediter-
ranean Basin, most orchards are rain-fed with tree densities in

the range 100–300 trees ha−1. To ensure survival through periods
of drought (Connor, 2005), tree water requirement is reduced by
pruning while losses to weed transpiration and soil evaporation
are minimized by tillage. Well developed tolerance and avoidance
mechanisms of olive trees (Connor and Fereres, 2005) greatly assist
in resistance to drought, although under such conditions produc-
tivity is low and variable, as evident in a recent yield survey for
Spain (Gómez-del-Campo and Barranco, 2009).

Hedgerow production systems are well established in many
temperate fruit tree crops such as apple and peach (Robinson et al.,
1991), but are relatively new in olive and currently occupy about
1% (80,000 ha) of the crop’s global area of ca 10 Mha (Tous et al.,
2010). They are, however, becoming the most common orchard
design in new plantings, especially in non-traditional production
zones away from the Mediterranean Region. Potential advantages
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