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Evaluation of bioinsecticide prototypes for the control of olive fruit flies: semi-field conditions
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Introduction

The aim of the trial was to evaluate the efficacy of three microbial formulations developed by the R&D department of
Futureco Bioscience, based on the entomopathogenic fungus Metarhizium brunneum strain EAMb 09/01-Su
(INNOUVAR project*) on pupae of Bactrocera oleae (olive fruit fly) under more or less controlled semi-field. conditions.

Materials and Methods

The trial was carried out on a plot located in Palau-Saverdera (Gironga,
Catalonia) with olive trees of the traditional variety "Argudell" in a
plantation of 10x10 m. The experimental design had 4 treatments: 1)
untreated control; 2) formulated based on Wettable Powder type
conidia (WP-B), 3) formulated based on Oleous Suspension type conidia
(OD-G); 4) formulated based on Wettable Powder type Microsclerotia
(WP MS).

Twelve holes were made in the soil under the olive tree canopy where
12 modified boxes (0.25m2 of soil surface) were introduced with holes
for ventilation and drainage covered with 250pm nylon mesh (Image
1). Each treatment consisted of 3 boxes/repeats arranged in the field
at random. These boxes were filled with the same soil displaced to
place them and in each box were placed 100 pupae collected in the oil
mill of the Empordalia Cooperative (Empordalia SCCL, Ctra de Roses s/n,
17494 Pau, Girona, Catalonia).

Once the pupae were buried (3 cm deep), the treatments were carried
out with each of the products at a rate of 50 mL per box. The first
application (@A) was made on 20 November 2019 and the second
(@B) on 31 January 2020.

Table 1 Concentrations of the broths in the first and second applications (@A and @B), in
the semi-field test located in Palau-Saverdera.

Treatment Concentration of the Concentration of the
application broth @A application broth @B

Formulation WP-B 8.25x106 UFC's/mL 4.10x106 spores/mL

Formulation OD-G 2.69x107 UFC's /mL 3.60x10° spores/mL

Formulation WP MS 1.05x108 esporas/mL 1.95x108 spores/mL

Two boxes with the same characteristics as those used in the field
were taken to the Futureco Bioscience laboratory where the maximum info@,futurecobioscience.com
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Results and Discussion

Image 1. Adapted box with nylon mesh of 250 ym
where 100 pupae/box were introduced.

Olive fly counts and monitoring controls began on 31 January and
ended on 18 February (it was noted that 2 weeks after the last
reading there had been no further emergencies). The accumulated
adult data per box are detailed below (Table 2, Figure 1).

Table 2. Cumulative count of adult B. oleae emerged from the boxes. The effectiveness
of treatments in the last sampling is shown in brackets.

Treatment Jan-31 Feb-07 Feb-11 Feb-18

Control 1,00 6,33 8,67 9,00

Formulation WP-B 0,67 1,67 2,00 2,33 Image 2. Equipment for products application in
(74,07%) the semi-field test and random distribution of the

boxes in the semi-field (red arrows).

Formulation OD-G 0,33 133 2,00 3,00
(66,67%)

Formulation WP MS 0,00 0,00 0,33 0,33
(93,30%)

Figure 1. Adult emergency percentage of B. oleae accumulated from semi-field test
boxes.
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Conclusions

The best bioinsecticide prototype formulated for the control of adult
olive fly emergence was the wettable powder based on
microsclerotia (WP-MS) with 933% efficacy, followed by the
prototypes formulated based on conidia in wettable powder format
WP (74%) or oil suspension 0D (64.7%) in semi-field conditions.

* Innolivar Project: In 2019 a pre-commercial innovation public purchase contract was formalized
between the company Futureco Bioscience SA and the University of Cordoba (UCO), according to
the agreement between the Ministry of Economy, Industry and Competitiveness and the UCO, co-
financed with FEDER funds.
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