The effects of treatments against Bactrocera oleae (Gmelin) on the entomo-fauna of the olive ecosystem
Nino Iannotta*, Tiziana Belfiore**, Pietro Brandmayr**, Stefano Scalercio*

*C.R.A. Institute for Olive Growing - 87036 Rende, Cosenza, ITALY
**Department of Ecology, University of Calabria - 87036 Rende, Cosenza, ITALY
Abstract: Only a limited number of studies have examined the efficacy and environmental effects of treatments against Bactrocera oleae in organic production of olives, especially in terms of the insect community present in these ecosystems. Herein, we compared the effects of a conventional insecticide (dimethoate) with a plant protection system allowed by organic legislation (mass trapping plus rotenone), and an untreated, control field against B. oleae. The experiments were performed in the Calabria region in Italy (on the Ionic side of Cosenza), in a grove (Mirto-Crosia) with extensive active insect infestation. In two conventionally treated fields with a surface area of 2 hectares each, two treatments were performed (in August and September) utilizing dimethoate (150 g in 100 liters water). In another 2 hectare area, mass-trapping devices (attract and kill) were installed and treatment with rotenone (Rotena 300 g in 100 l water) was performed in September. The entomo-fauna present in the different areas was evaluated by insect capture utilizing cromotropic traps. The integrated protection system (mass-trapping plus rotenone treatment) led to a reduction in the total number of insects in comparison to the traditional method (dimethoate treatment). It proves the negative effect of organic system on the olive ecosystem entomo-fauna.
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Introduction

During recent years, more ecologically friendly olive growing techniques have become relatively widespread and are used in both integrated and organic farming methods. These cultivation methods are guided by regulations that list the active ingredients and describe how they should be applied. The regulations for organic farming techniques are instituted by experimental evaluation of efficacy, although only a few studies have examined their environmental impact, with particular reference to the entomo-fauna in olive groves. It is well-known that, especially in southern regions, olive fruit fly (Bactrocera oleae) is a key phytophagous insect that massively infest olive groves and provoke heavy damage. Thus, appropriate control measures are essential. In the present report, we evaluated the impact of treatment against B. oleae on several groups of arthropod fauna present in olive groves carried out with conventional pesticides (dimethoate) for integrated cultivation compared to mass-trapping and rotenone, which is allowed in organic farming. 

Materials and Methods

The analyses were carried in an olive field in the Calabria in southern Italy where infestation by olive fruit flies is particularly extensive (Mirto-Crosia in Cosenza) due to climatic conditions that are particularly favorable for its development. Two fields treated by conventional methods, each with a surface area of 2 hectares, differed in their varietal composition (A, several cultivars; B, single cultivar); two treatments using dimethoate (150 gm in 100 liters water) were made in August and September. In another field (C) with the same surface area, biological traps for mass-trapping were installed (150 per hectare; Agrisense attract and kill model). In this case, rotenone treatment (300 g Rotena in 100 l water) was performed in September. 
Evaluation of entomo-fauna in the different areas was carried out by capture using cromotropic traps. The taxonomic groups examined were among those most frequently encountered in these groves and included Neuroptera, Diptera Syrphidae, Coleoptera Coccinellidae, Lepidoptera, and Mecoptera Panorpidae. The results are presented as the mean of the number of individuals captured in traps per unit of time exposed (activity density; Brandmayr and Brunello Zanitti, 1982). The meteorological conditions of the fields were also monitored using electronic equipment.

Results

The data are summarized in Figure 1. From these results, it is evident that the mass-trapping device is less efficient compared to the other two conventional treatment groups. Nonetheless, no differences were observed regarding the number of macrotaxa present. Table 1 detailed the data relevant to the five macrotaxa found, from which it can be deduced that mass-trapping led to a smaller number of Lepidoptera, Neuroptera, Diptera, and Coleoptera; only Mecoptera showed a greater number of individuals. Almost all the species of Lepidotteri were present at a lower frequency in area C, and the Shannon index, a measure of diversity, was also lower in the same area.
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Figure 1. Overall biomass observed in the three treatment areas.

Table 1. Abundance of selected macrotaxa within surveyed sites reported as density of activity (DA), DA = (individuals / n° of pitfall traps) x (10 / days of traps exposure).
	MACROTAXA
	Thesis A
	Thesis B
	Thesis C

	Lepidoptera
	32.61
	35.23
	21.18

	Neuroptera Chrysopidae
	14.13
	13.62
	6.78

	Diptera Syrphidae
	23.83
	37.78
	30.74

	Coleoptera Coccinellidae
	3.12
	3.87
	0.95

	Mecoptera Panorpidae
	3.43
	9.65
	282.01


Discussion

Our results demonstrate that mass-trapping integrated with rotenone leads to a more efficient reduction in the number of insects present compared to treatment with dimethoate. In particular, from the taxonomic groups the number of Lepidoptera captured was lower in the mass-trapping field (Table 2). A similar trend was observed regarding the number of Coccinellidae, Syrphidae, and Neuroptera. Only the number of Mecoptera Panorpidae was higher in field C.
In conclusion, mass-trapping combined with rotenone for control of olive fruit flies in organic farming provokes negative effects on the entomo-fauna in olive groves. The negative effects of mass-trapping were even greater with respect to conventional pesticide treatments.

Table 2. Species of Lepidoptera present at the three treatment areas.
	SPECIES
	Thesis A
	Thesis B
	Thesis C

	Lasiommata megera
	21
	29
	27

	Pieris brassicae
	21
	16
	25

	Lampides boeticus
	5
	12
	7

	Colias crocea
	5
	15
	3

	Pieris rapae
	1
	9
	2

	Palpita unionalis
	7
	6
	2

	Pararge aegeria
	1
	0
	2

	Agrochola lychnidis
	0
	0
	2

	Pyrgus malvoides
	0
	0
	2

	Polyommatus icarus
	2
	6
	0

	Scopula minorata
	14
	5
	0

	Coenonympha pamphilus
	1
	5
	0

	Nodaria nodosalis
	14
	4
	0

	Prays oleae
	3
	2
	0

	Sloperia proto
	0
	2
	0

	Gegenes pumilio
	0
	2
	0

	
	
	
	

	
	
	
	

	Spodoptera exigua
	1
	1
	0

	Ochlodes venatus
	0
	1
	0

	Argynnis pandora
	0
	1
	0

	Aricia agestis
	0
	1
	0

	Carcharodus alceae
	0
	1
	0

	Paradrina clavipalpis
	0
	1
	0

	Leptotes pirithous
	0
	1
	0

	Spialia sertorius
	0
	1
	0

	Menophra japygiaria
	6
	0
	0

	Autographa gamma
	1
	0
	0

	Idaea obsoletaria
	1
	0
	0

	Lycaena phlaeas
	1
	0
	0

	Macdunnoughia confusa
	1
	0
	0

	Nomophila noctuella
	1
	0
	0

	Rhodometra sacraria
	1
	0
	0

	Individuals
	108
	121
	70

	Species richness
	20
	21
	9

	Shannon index
	2.39
	2.48
	1.55
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