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Organic vegetable production in Southern Italy: soil fertility management and fertilisation strategies.
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Abstract

Despite the importance of the organic sector in Italy, there are still many difficulties in crop management amenable to weed control, plant protection and soil fertility keeping. Concerning this last aspect and focusing attention to the vegetables crops, the subject is even more complex for the intensive cultivations, the difficulty of rotations implementation, etc. To develop research programmes, we have in a preliminary phase carried out, in a representative area in the south of Italy, a survey aimed at better understanding the main characteristics of organic vegetable agrosystems in terms of plant nutrition and fertility maintenance. The picture concerning about fifty farms is presented and discussed.

Introduction

Italy, with more than 5% of agricultural land devoted to organic horticulture, is undoubtedly the first country in the European Union to operate in this area. Although the spreading and importance of the organic horticulture, the adoption of the European regulation still involves many problems due to weed control, crop protection and soil fertility management. Concerning this last aspect and with a particular attention to the vegetables crops, the subject is even more complex for the intensive cultivations (e.g.: protected cultivation), where there are difficulties for rotations implementation and for the high input of organic fertilizers (Canali, 2005; Leonardi and Noto, 2005); besides, climatic conditions and consequently dynamics of the fertilizers and their availability are peculiar. 
Considering those constraints and in order to obtain information useful to plan research activity aimed at the optimisation of plant nutrition under organic vegetable production, we have carried out a survey dealing with one of the most intensive vegetable production area in the country (i.e.: southern regions). The results concerning the plant nutrition and the fertility maintenance, as well as those concerning the characterisation of the most representative agrosystems are presented and discussed.

Materials and methods

The geographical area of interest has been identified in the south-eastern coast of Sicily and in particular in Ragusa province. The choice of this area was triggered by the high importance which it assumes for the vegetable intensive production at national and even more at the regional level. Fifty-three organic farms characterized by different extension were assessed during the 2006; attention was addressed to farms entirely on partially involved in intensive vegetable production. For all the farms, besides general information, data concerning pre-planting and post transplanting application of fertilisers was recorded, paying particular attention to timing, application typology, type of fertilizer, quantity used, etc. (Canali et al., 2004); besides green manuring when carried out was recorded. The above information has been gained proposing to the growers structured questionnaire.
Results

Farm characteristics and produce destination
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All the studied farms reached about 250 ha all together; 90 ha of these are devoted to grazing/grain/vegetables in open field, 109 ha in protected cultivation (74 ha in greenhouse and 35 ha under plastic net), 50 ha cultivated with tree crops (Table 1). Farm surface oscillates between 0.5 ha and more than 40 ha, with an average of about 5 ha. Among these, 30 farms have the cycle entirely under greenhouse, 7 farms adopt plastic nets only, 5 farms are involved in the production under protected cultivation (either greenhouse or plastic nets) and field as well, and 4 farms carry out their activities only in open fields. 

Individual farmer provide their produce to some local collection centres (they are often members); then produce is transported in northern Italy platforms where the processing, packaging and the distribution will occur. The distribution is usually addressed to north European markets.

Agrosystems

According to crop requirement and production period, cultivation takes place under greenhouse (e.g.: tomato), under plastic net (e.g.: cabbages) or in open air (eg.: fennel). For some crops, according with the growing cycle and corresponding climatic conditions cultivation take place under greenhouse or in open air (e.g.: zucchini, pepper, eggplant). As far as crop rotation is concerned, under greenhouse sometimes monocropping is carried out (e.g.: tomato), on the contrary in open air crop rotations is usual among vegetables (e.g.: fennel and zucchini) or among different herbaceous crops (e.g.: wheat and melon). Green manuring is seldom carried out either in greenhouse and in open air. In some cases intercropping under plastic net is achieved (e.g.: cabbages and table grape during winter). In open air, transplanting takes place according to crop requirement and market demand. For some crops in greenhouse cultivation (e.g.: tomato) starts in August-September and lasts (according to market demand and plant phytosanitary status) in May-June.
Biological profile 
In our investigation 15 crops, mainly represented by Solanaceae (tomato, pepper, eggplant) and Cucurbitaceae (zucchini, melon, cucumber, watermelon) were recorded. Tomato holds the first position (cherry and truss as well) with about 50 ha invested, followed by zucchini (22 ha) and pepper (13 ha). As far as the cultivar is concerned, tomato with 16 cultivars shows the largest diversification, followed by pepper (6 cultivars) and by melon and zucchini (4 cultivars) (Table 2). Many of those cultivar are typical of conventional cultivation. Yields, as expected, vary according to species and cultivars adopted, the length of cultivation cycle and the cultivation techniques. For example, yields highlighted from the survey ranged between 80 and 120 t/ha for truss tomato, whereas for cherry tomato ranged between 50 and 80 t/ha. The production recorded for pepper varied between 40 and 60 t/ha and between 30 and 75 t/ha for zucchini. Of course, some of the variability derives from cultivation (either open or greenhouse).

Fertility management

Soil is solarised during the months of July-August; this period for some crops (e.g.: greenhouse ones) coincides with the period of rest. Soil fertility management is based on the use of off-farm fertilisers and soil conditioners. The fertilization before transplanting is almost the same in all the farms: manure, when available, is incorporated before solarization (if carried out), while sulphur, magnesium and potassium are distributed few days before the transplanting. In particular magnesium and potassium are spread in the form of sulphate with an average of 0.5 t/ha (Table 3).

Concerning manure, the amount varies from 1 up to 9 t/ha; if good quality manure is used (N = 3%) amounts adopted is reduced. Only in small farms commercial seasoned and stabilized manure is used.
After transplanting, fertilizers are distributed through fertigation once a week during spring-summer and once a fortnight during the winter. As a nitrogen source, molasses and idrolised proteins of animal origin obtained from leather meal of meat meal are used (Figure 1). From our investigation has been found that 15 farms use mixtures of molasses and idrolised proteins from leather meal, 8 farms mixtures molasses and idrolised proteins from meat meal, 8 farms only idrolised proteins from leather meal  or other solid organic fertilizers, 3 farms mixtures of idrolised proteins from either leather and meat meal, 2 farms molasses, 2 farms idrolised proteins and a mix of other solid organic fertilizers. The amount of applied fertilizer is very variable in relation to different crops. Considering tomato, being the most representative crop, the total amount of fertilisers adopted pre and post transplanting is reported in table 4. The variability observed may be also due to the growing cycles and to different yields expected. However referring the data to the obtained yield and considering all the applied fertilizers (pre and post transplanting) the variability remains still very wide; besides, is some cases the inputs referred to the theoretical data of crop uptake per unit of produce harvested are very far.

Conclusions 

The survey carried out has presented a picture expressing a great diversity of the vegetable organic agrosystems in Ragusa province. Those agrosystems are represented mainly by tomatoes (76% of the area) followed by zucchini and fennel. Information collected concerning soil fertility management indicate that seldom the basic principles of soil management in organic farming are fully respected and  the following aspects can be highlighted: 
- crop rotation is carried out mainly in open air being for some crops specialisation particularly enhanced;

- intensive crops cycle do not allow sometimes to have enough time for soil preparation (e.g.: solarization, manuring);
- soil fertility management is bases on the use of off-farm fertilisers and soil conditioners. Before transplanting manure, solid organic fertilisers, potassium and magnesium sulphates are utilised; whereas in post transplanting fluid fertilisers as idrolised proteins of animal origin and/or molasses are applied by fertigation; 
- some of the growers choices (e.g. fertilisers typology and timing of spreading) are not related to clear criteria, but rather to market pressure;
- fertilization inputs not only differ widely between the different farms but also within the same crop; besides the inputs referred to the obtained yield sometimes differ considerably from the theoretical crop uptake.
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Table 1 – Distribution (% over 250 ha) of productive soil in the considered organic farms.


�
(% /total)�
�
Grazing/grain/vegetables crops in open�
36�
�
Tree crops�
20�
�
Greenhouse protected crops�
30�
�
Plastic net protected crops�
14�
�






Table 2.- Vegetable cultivar adopted in the considered farms.


Specie�
Cultivar�
�
Tomato�
Shiren, Ovetto, Lacey, Zagor, San Marzano, Rubino top, Murano, Eldiez, Laetitia, Lady rosa, Portobello, Panarea, Alambra, Ambizioso, Italdor, Cuore di bue�
�
Pepper�
Estelle, Balico, Duke, Wakii, Pepita, Lucelt �
�
Marrow�
Tosca, Millennio, President, Thina�
�
Melon�
Magico, Dylan, Seven, Magenta�
�






Table 3 – Before transplanting fertilisation (mean value)


�
 (t/ha)�
�
Cow manure�
5,5�
�
Potassium sulphate�
0,5�
�
Magnesium sulphate�
0,5�
�
Sulphur�
0,5�
�






�


Figure 1. - Percentage of fertilizer more adopted after transplanting. 





Table 4 - Minimum, mean and maximum amount of nitrogen, phosphorus and potassium distributed in pre and post transplanting in tomato (CV = coefficient of variability).


kg/ha�
N�
P2O5�
K2O�
�
Minimum�
310.6�
60.0�
103.5�
�
Mean �
805.1�
147.3�
464.4�
�
Maximum�
1324.0�
460.0�
1626.0�
�
CV�
23.2�
53.5�
77.3�
�
�
�
�
�
�
kg/t�
N�
P2O5�
K2O�
�
Minimum�
3.9�
0.5�
0.9�
�
Mean �
7.7�
1.5�
4.6�
�
Maximum�
11.3�
5.1�
18.1�
�
CV�
21.3�
64.1�
80.6�
�
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