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Abstract 

Organic farming can be seen as a whole innovation approach, but we can also find some single improved practices which can be diseminanted to other farmers in other regions. In this paper several innovations used in the production chain of olive tres in Spain have been identified in a inquiry made to 200 organic olive oil producers/processors. Some this innovation were selected and discussed in detail regarding it´s adoption at the expert workshop organised by the Biolmed Project in the framework of the First Spanish Organic Olive oil production Symposium in Córdoba (Spain). The results of this discussions and the reference compilation about the selected innovations are presented here with a shortly description, adventages/disaventages, experiences and information sources. Most of the selected innovations in production methods can be easily adopted by organic farmers

1. Introduction

Olive trees are a key crop in Mediterranean countries from a social, economic and environmental perspective, as it occupies vast stretches of territory, affects numerous farming families and is a highly important source of employment in the rural áreas of Spain. Changes related to the Common Agriculture Policy (CAP) (drastic reduction of direct subsidies, environmental restrictions...), after 2013, will generate concerns over the environmental sustainability of olive groves mainly revolve around soil erosion. Numerous studies have demonstrated the effectiveness of controlling the problem through the use of temporary plant covers. This practice is being incorporated progressively into management techniques in organic olive plantations. 

The environmental and socioeconomic benefits of converting to organic farming of olive groves are known (increase in biodiversity, reduction of pesticide residues in the environment, less erosion, increase in edaphic organic material, higher income for farmers, etc.). On the other hand, the olive tree’s main product, hardly exports any nutrients from the soil, as it is basically made up of carbon, hydrogen and oxygen. This makes easier to close nutrient cycles in olive groves with their own resources, such as olive oil mill wastes (alperujo) and pruning cuttings (branches), in comparison with other more extractive crops (wheat). 

This report summarise the main research results in the field of organic olive oil production chain, an analysis of the sector problems and innovation needs, describing selected innovations mentioned in the questionnaire-based survey from Biolmed Project, and in the experts workshops involving researchers, advisors and farmers of Andalusia and Valencia Regions in Spain, which have identifyed also some research needs 

2. Material and methods

Questionnaries with 40 questions were conducted to 200 organic farmers/Proceesors of olive oil and olive fruits. Results were analysed by researchers from SEAE at the bianual Congress in Lleida (Catalunya) last October. Selected of the most relevant experiences and innovations were invited for presentation and discussion in experts groups at the First National Symposium on organic olive oil quality in Cordoba (Andalusia). This results together with a compilation and revision of related research works in Spain and corresponding bibliography are now summarised and presented in this paper. 

For each selected innovation a short description; a summary of the advantages/disadvantages; the application experience and the sources and other information are mentioned

3. Results

Selected innovations in Spain were: a) cover crops with soil management; Use of composted alpeorujo as fertilizers; c) Animals grazing removing natural weeds; d) Use of caolin clay against olive fly; e) OLIPE fly mass trap. 

3.1 Cover crops and soil management

Cover crops are planted in some orchards to replace the resident weed vegetation on the orchard floor. With cover crops, the species selected and management will differ from one orchard to the next. Be sure to select a cover crop such as fall-seeded cereal crops (wheat, oat, cereal rye, or barley), Blando bromegrass, Zorro fescue, rose clover, or subterranean clovers that will not compete with the trees.

The cover crops are seeded into a prepared seedbed between tree rows in late September through mid-November. Most plants will reseed themselves if mowed in January or early February and then allowed to re-grow into April and May. Mowing after the seeds mature ensures seeds for the next season. Avoid invasive plants such as white clover and bermudagrass in a ground cover. Sometimes larger-seeded cover crops such as bell bean, purple or common vetch, or crimson clover are planted in orchards and tilled in as green manure. Perennial grasses (tall fescue, Berber orchardgrass, or perennial ryegrass) may also be grown but will require summer irrigation and may compete with tree growth. 

Keep cover crops away from the trees. Changing cover crop species reduces the potential for buildup of disease pathogens, weeds, rodents, and insect pests. Cover crops can be planted between the tree rows, and in the spring a “mow-and-throw” mower can be used to cut the cover crops and throw them in the tree rows. This works well if the mulch layer is thick. 

Cover crops in olive production bring benefits in agronomic aspects (soil erosion protection and soil fertility, increase of wáter infiltration, improvement of the soil physical, biological and chemical conditions, estimulation of natural enemis of pest, and fixing N if legumes are sowed, etc.) and allow reduction of production costs. This innovation is a management alternative for soil management being progresively adopted by organic producers (Guzmán y Alonso, 2004). Cover crops reduce also soil tillage, increasing the organic matter in the soil 

3.2. Use of composted Alperujo as fertilizer to increase Organic matter in the soil

In oil extraction systems industry in Spain with two-phase horizontal centrifuges, a pollutant solid material called “alperujo” (AL) is generated, an organic subproduct which is the main by-product from this system, and difficult to manage

It contains a high proportion of organic carbon, 30.2%: potassium, 1.75 % phosphorous 0.10% and organic nitrogen, 0.95%. Its riches in nutrients and organic matter make it a valuable enmendment, which can be used to improve the fertility of agricultural soils. 

Because of the nature of its components and of the high C/N ratio it causes a temporary lack of nitrates in the profile of the enmended soil and does not contribute to the contamination of the water sources. The natural phytoxicity of fresh "alperujo" fades with the time elapsing since its incorporation into the soil or with the natural fermentation it experiences when piled up. "Alperujo" added to the soil 45 days before sowing hardly has any adverse effects on the growth of grassy crops. The production of crops in soils enmended with "alperujo" and fertilized in the usual way with nitrogen can increase under favourable conditions. 

Alperujo is made adding some plant residues or waste as bulking agent, and the compost obtained (ALC) is use as organic amendment in calcareous soil. Composting AL involved a relatively low level of organic matter biodegradation, an increase in pH and clear decreases in the C/N and the fat, water-soluble organic carbon and phenol contents. The resulting compost, which was rich in organic matter and free of phytotoxicity, had a high potassium and organic nitrogen content but is low in phosphorus and micronutrients. This was confirming the composting performance of the raw AL. 

Several experiencies in Spain reported a sustantially increase of organic matter in the soil. 

3.3 Kaolin clay use against olive fly

Kaolin clay is a particle film formulation, acting as barrier control for the fly, used to cover the plant leaf area and control Bactrocera oleae. This product is also effective for Pray oleae, Saissetia oleae, Rhynchites cribripennis and other common olive pests. The product is mixed with water and applied with a high-pressure sprayer. The solution dries to a white powder that repels the olive flies. The exact mechanism by which this happens is not known. The mode of action is thought to be tactile or visual in nature. Kaolin clay has no nutrient value for the plant. It is not toxic for the insects. The first application is made one or two weeks before pit hardening and usually is re-applied every 5 to 6 weeks. The product demands good application practice and favourable rain patterns. Kaolin may cause slight maturation delay. Its application might reduce photosynthesis if non-properly applied, but it does not affect fruit quality. Aesthetic issues may be raised in touristic regions.

Results and experience on the effectiveness of kaolin formulations are rather inconsistent. For example certain promising results have been reported from Spain (Perri et al., 2005) and Greece (Antonakou et al., 2005), but in Spain its use has not well expanded as it’s effectively against Bactrocera oleae is limited in certain regions. 

3.5 The Spanish “OLIPE” trap for Olive fruit fly

For several years, thousands of certified organic hectares of olives tres in Spain have been protected by using the OLIPE (Olivarera los Pedroches) trap to control olive fruit Mediterranean fly. This system has been able to control populations and to keep olive damage to below about 10%. The OLIPE trap has not adequately controlled the olive fruit fly when used as a stand-alone measure. It can catch significant numbers of flies and reduce overall populations, making it a useful IPM tool. It is critical that fruit be evaluated on a weekly basis for stings and larval damage 

Stings are easy to identify and quick to count, but stung fruit should also be checked to see if there is a live form of the insect present. Young larvae are very difficult to see, but as they get older and larger the feeding track is bigger and usually turns brown. Shave thin slices off the olive at the location of the sting and look for a thin Brown line. The presence of this line indicates that the eggs are hatching and the larvae are surviving. Temperatures above about 95oF greatly impede the development of the olive fruit fl y, killing eggs and larvae inside the fruit. Some growers are using the OLIPE trap year round to keep the population level down

The OLIPE trap is made from a 11⁄2 to 2 liter plastic non-food bottle with 4-5mm (11/64 to 13/64) sized holes around the shoulder. The bait solution is made with 3-4 %. The flies are attracted to the yeast bait, crawl inside the bottle, and drown. The addition of a spiroketal pheromone can improve the effectiveness of the traps. The holes can be made by taking a 11/64” to 13/64” size drill bit, holding it with a vise grips, heating it on a gas burner, and melting several holes into the shoulder area. Good ventilation is essential if you are using this method. An alternative approach is to drill the holes. Hang the trap in the shade on the north side of the tree. Flies attracted to the bait crawl into the bottle through the holes at top, and drown. Change the bait solution monthly. 

The easiest way to count trapped flies is to empty the trap contents into a sieve so that the liquid drains out and the flies can be identified and counted. (Be sure to remove the used liquid from the orchard.) These traps also work in non-breeding host orchards (e.g. citrus, cherry, plum, and nectarine.). Due to the widespread of mass-trapping systems for Bactrocera oleae (Gmelin) (Diptera: Tephritidae) control in organic olive cropping, an assessment of the impact on arthropods of the olive agroecosystem was undertaken for the OLIPE trap type, resulting that a considerable amount of non-specific captures could be prevented by improving the temporal planning of the mass-trapping system.

3.6 Animals grazing to control natural weeds

Weeder geese have been used for years for weed management for various crops and sometimes in orchards. All types of geese will graze weeds. Geese prefer grass species and will eat other crops only after all grasses are gone. They appear to have a particular preference for johnsongrass and bermudagrass, two weeds that can be particularly troublesome in some orchards. They will even dig out most of the stolons and rhizomes. Caution must be exercised not to place them close to grass crops, such as corn, sorghum, or small grains, which they would probably consider as a delicacy.

In olive plantations sheep flocks have been introduced to pasture among the trees since this animals eat almost all weeds down to ground level, which reduces weed competition, without eliminate it. Goats are browsers, so they must be carefully managed to protect the trees. Animals need water, protection from the heat during hot days, and protection from various predators. Movable fencing works well to keep them where they should be. 

4. Conclusions

Organic agriculture is an innovative approach constantly searching for sustanaible production techniques of food and products locally adapted. Therefor we can also select some of this local adpated practices to be disseminated in other regions. In the case of olive groves several technological innovations are being applied in the spanish regions in the production chain of organic olive trees. Some of the innovations have been generated by organic farmers themselves. Others have been recovered from traditional practices and adapted to modern conditions. Farmers are slowly adopting in each region the ones which are better for their conditions. The six described technological innovations in Spain shows how farmers are solving their technical problems in the management of organic olive groves. 
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