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The olive tree is an evergreen plant with a remarkable water control process under water stress conditions. The
production of olive oil in Portugal and other countries of the Mediterranean region has greatly increased.
Intensification efforts have focused on the growth of the planted area, but also on the increase of the orchards
density and the implementation of irrigation systems. Concerns about possible negative impacts of modern olive
orchard production have arisen, questioning the trade-offs between the production benefits and the environmental
costs. Therefore, it is of great importance to review the research progress made regarding agronomic options that
preserve ecosystem services in high-density irrigated olive orchards. To better understand these technical options,
it is equaly important to define the different types of olive orchards that can be found in olive-growing countries,
such as Portugal, where the olive orchards mosaic includes Traditional (TD: 50-200 trees ha™1), Medium-Density
(MD: 201-400 trees ha™1), High-Density (HD: 401-1500 trees ha™1), and Super-High-Density (SHD: 1501-2500
trees ha™1) systems.

soil management medium-density super-high-density olive orchards high-density

irrigation management agro-ecology

| 1. The Traditional Olive Orchards

When traveling in the Mediterranean area, one can often find olive orchards planted in the XIXth century or up to
the mid-XXth century, with fewer than 50 trees ha™! to a maximum of 200 trees ha™%, that are still productive today.
These were sometimes planted on sharp slopes or small and narrow terraces made with stone walls, as can mainly
be observed in the north of Portugal, providing landscapes of great beauty.

In traditional olive orchards (TD), the management of cover crops is conducted by tillage or total herbicide
coverage. Grain crops were traditionally grown within olives as primary sources of farmers’ income. In these
situations, soil erosion can be quite dramatic L2838 and at the same time, the temperature of the soil’s top layer is
quite high in the summer (over 40 °C). Although olive is a well-adapted species to drought conditions, the soil’'s
exposure to direct sun and the lack of canopy shade over the tree root zone leads to water and heat stress, and
can induce summer dormancy in the trees =61,

The farmers use few fertilizers and apply a reduced number of chemical pest and disease treatments in the olive

groves. They are pruned every four years by chain saw, and the pruning residue is generally burned. The alternate
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bearing is very strong, with a sparse yield in the year following pruning . Since these orchards are rainfed, the

biodiversity of species is sometimes low due to the lack of water and cover crops [IEIR],

Traditionally, the harvest is performed by hand with wood sticks, although nowadays, some growers use portable
backpack shakers with or without nets covering the floor. The net production of these olive ecosystems is less than
3t ha™! of fruits. The quality of the oil produced is often affected by diseases like anthracnose (Colletotrichum sp.)
(201 or by contamination of the fruit through direct contact with the orchard floor 1. The overall sustainability of this

traditional olive system is currently compromised due to the lack of workers and the labor price 12 (Table 1).

Table 1. Systematization of the most common olive orchards’ agricultural systems in the Mediterranean climate

and their features. Traditional (TD), medium-density (MD), high-density (HD), and super-high-density (SHD).
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Super- 35-4  1501— 1922 orchards Tra.ctor disc cover grop_s. collector, Arbequina,
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