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Abstract

In organic olive farming, one of the most problems is how to control the olive fly. The present study
has been performed in two different Calabrian olive areas in order 1o test some active molecules allowed
by regulation concerning organic farming. The tested compounds were Rotenone, Azadiractin, Copper,
Kaolin and Propolis. The results showed that, at harvesting time (end of October), the lowest infestation
has been registered in the theses treated with Propolis and Kaolin in both investigated fields. The
obtained results display that the restraining of the active infestation of Bactrocera oleae within limits of
20%, compatible with a guality production, turns to be possible also in Southern olive areas.
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Introduction

In the Southern olive areas, the olive fly (Bactrocera oleae Gmel.), the most dangerous and
noxious parasite of the olive plant and key phytophagous of the olive ecosystem, grows up and
reproduces more easily owing to the climatic conditions favourable to its life cycle. It causes
quali-quantitative damages; consequently, the need to contain the infestation within limits
compatible with the achievement of high quality oil is evident. If in traditional olive farming, the
phytophagous control is almost based on use of chemical pesticides, in organic olive farming it
becomes more difficult and onerous. In this ecocompatible cultivation, in fact, it is only allowed a
list of product contained in the EC Reg. 2092/91 concerning organic farming, whose efficacy is
only partially known. These products, almost all of plant extraction except for copper (chemical
extraction), should have been tested in relation to their potential efficacy in olive fly control also
in comparison to dimethoate, the most used conventional pesticide (lannotta 2003). In this study,
it has been tested the efficacy of some products with biocide action as rotenone, the bioregulator
azadiractine, the bactericide or bacteriostatic products containing copper and propolis, the
repellent kaolin which constitutes a mechanical obstacle to ovideposition, in comparison to the
dimethoate and to a control plot. The investigation has been performed in Calabria where B. oleae
1s perfectly settled in the environment causing considerable damages every year.

Material and Methods

The trials have been performed in 2005 in two different olive areas characterized by very high
infestation of olive fly. The first experimental field is located in the plain of Sibari (Terranova da
Sibari) and it consists of a 30-years old orchard characterized by the presence of Calabrian cultivars
(Carolea, Dolce di Rossano and Tondina). In this field, in the theses treated with kaolin and propolis,
three treatments were performed (4" August, 8" September and 17" October). Treatments were
performed by spraying kaolin (5 Kg/hl of water) (SURROUND), propolis (150 g/hl) (PROPOLI+)
adding to both solutions 50 ml of wetting agent. The theses treated with rotenone and azadiractin
were sprayed on 11" August and 17" October (300 ml/hl of ROTENA and DIRACTIN, plus 50 ml
of wetting agent). The second field placed on the Cosenza ionic coast (Mirto-Crosia) was made up
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by an orchard with 15-18 years old plants belonging to the cvs Carolea, Cassanese and Dolce di
Rossano in which kaolin and propolis were sprayed on 4™ August, 7" September and 17" October.
The thesis treated with rotenone, assisted by mass trapping to consist an integrated system allowed in
organic olive growing (150 devices Attract and kill per hectare, placed on 5" July), and Azadiractin
(200ml/hl) (DIRACTIN) were treated on 10™ August, 7" September and 17" October. In the thesis
treated according to conventional method, three dimethoate treatments (ROGOR 40, 150 ml/hl and
50 ml of wetting agent) were performed on 5" August, 2™ and 27" September. The plants belonging
to the thesis used as control were treated only with water.

In both field, the flight trend of B. oleae were carried out by decadal reading of chromotropic traps
(3/ha) (Raspi and Malfatti 1985) placed in July-December. Active and total infestation were
determined by analysis of drupe samples (200/thesis) collected every ten days, on which different
development stages (eggs, larvae, pupae, emergence holes and feeding tunnels) were registered.
Climatic conditions concerning temperature and humidity, were monitored.

Results

The trend of adults, cumulatively captured by chromotropic traps in the experimental field of
Terranova, is shown in figure 1. The demographical trend is referred to the different monitored
theses; the data concerning the theses treated with kaolin and propolis were not registered owing
to their reduced width. By examining this figure, it may be deduced that the plot treated with
azadiractin registers the highest presence of adults in the field until the first decade of
November, time considered as the best one for ripening. The other two theses, treated with
copper and rotenone, display a trend comparable to that one exhibited by control thesis.
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Figure 1. Demographical trend of B. oleae in Terranova da Sibari. Arrows
indicate the treatment dates.

In table 1 results concerning active and total infestation registered in detailed times of
observations are shown. These data display that, at harvesting time (first decade of November),
in the thesis treated with kaolin it has been observed the lowest level of infestation. The
infestation level appears progressively increasing in the theses treated with propolis, rotenone
and copper. The plot treated with azadiractine shows a percentage of active infestation higher
than all other treated theses and only slightly lower to that one registered in the control thesis.
The Dipter pre-imago population trend is similar also in the times before harvesting, while in
the course of time until December the theses appear to be equivalent. In all treated theses the
infestation percentage does not exceed 20% until harvesting time (9" November), threshold still
compatible with a quality production (Iannotta and Parlati 2002).

In figure 2 is shown the adult population trend registered in the field of Mirto-Crosia. The
figure reports only two histograms concerning on the whole plots treated with product allowed
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in organic farming and the plots treated with a conventional dimethoate, in order to put in
evidence the comparison between two systems of control for the olive fly and, at the same time,
to overcome the limit due to the reduced width of single plots for flights evaluation.

Table 1. Detailed data about weight, active (A.1) and total (T.1.) infestation in the Terranova da Sibari.

822 8/31 912 923 10/4 10/15 10/26 11/9 11/19 12/1 12/12 12/22

Azadiractin

weight (g) 2107 2295 2962 3484 3712 4369 4481 5846 4964 5115 4198 4286

AL(TL) 0O(11) -(-) 8(20) 1927 19(39) 17(30) 17(30) 22(45) 2B(52) 35(60) 51(73) 57(70)
Kaolin

weight (g) 207.3 2743 3159 3443 3251 3774 4354 5232 5077 4326 5317 4674

AL(TL) 0(6) 2(14) 4(22) 1729 12(36) 19(35) 17(32) 8(27) 24(31) 36(42) 37(59) 17(38)
Copper

weight (g) 254.5 3099 3594 363.6 3942 424 508.7 5824 5248 5534 418 510.6

AL(TL) 3(17) 8(26) 10(36) 18(32) 17(36) 11(26) 9(20) 11(36) 30(50) 34(54) 39(57) 46(63)
Propalis

weight (g) 2342 2395 3045 3692 4671 4362 4592 4932 507.7 4114 4297 3923

AL(TL) 6(11) 6(18) 13(23) 7(26) 6(22) 17(33) 10(28) 17(40) 32(58) 42(62) 51(65) 34(67)
Rotenone

weight (g) 2482 239 2714 2986 3521 4501 4848 5488 4735 4653  486.1 4227

AL(TL)Y 0¢(17) 5(23) 14(23) 13(27) 12(22) 19(34) 9(24) 13(29) 34(50) 42(66) 29(55) 34(60)
Control

weight (g) 2994 3188 3996 4022 4647 4478 5386 5699 529 5235 4927 4905

AL(TL) 2(16) 6(23) 14(29) 23(35) 18(36) 20(41) 19(43) 18(43) 37(58) 36(56) 39(65) 45(64)

Figure 2. Demographical trend of B. oleae in Mirto-Crosia. Arrows indicate the
treatment dates.

Table 2. Detailed data about weight, active (A.l.) and total (T.1.) infestation in the Mirto-Crosia field.

822 B30 9/13 9722 10/4 10/17 10226 11/9 11/29 12/16

Azadiractin

weight (g) 161.7  208.1 2238 2554 2423 2714 3979  291.7 3B6.8 2376

AL(TIL) 4(14)  4(30) 17(48) 12(33) 24(50) 19(38) 21(63) 20(54) 24(65) 45(79)
Kaolin

weight (g) 176.5 2359 2062 2813 2847 3028 338 2923 3745 277.6

AL(T.L) 4(14) 9(21) 9(25) 9(26) 13(34) 17(29) 16(38) 12(31) 14(35) 23(30)
Propolis

weight (g) 186.5 185.8 229 2553 24255 2554 2592 3355 3424 2596

AL(TL) 6(20) B(37) 20(40) 12(24) 26(55) 18(51) 17(53) 19(54) 21(39) 46(61)
Rotenone

weight (g) 208.7 2259 2254 2373 2354 3554 3615 305 3374 4281

AL(TIL) 2(16)  6(34) 10(33) 12(35) 20(45) 24(44) 42(81) 20(60) 27(71) 37(76)
Control

weight (g) 188.5 207.6 2279 2665 2867 2767 2126 3689 3914  258.7

AL(T.L) 9(27)  11(337) 6(31)  13(34) 12(29) 28(55) 26(60) 37(76) 31(74) 53(90)
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Obtained data display the same presence of the Dipter in the plots treated with products allowed
in organic farming, at least until harvesting time (first decade of November).

In table 2 data concerning active and total infestation registered in the single observation times,
are reported. Similarly to previous case, the thesis treated with kaolin turns out to be the less infested
in all the observation times, including the harvesting time (first decade of November). All the other
treated theses show values lower than those ones obtained for control thesis, comparing all
observation times. The obtained data emphasize a particular efficacy of kaolin and propolis both in
comparison of control thesis and all other treated theses, where often the percentage overcomes the
threshold of 20% of active infestation before time considered as optimum for harvesting. The data
display a total infestation trend similar to that one observed for active infestation.

Discussion

From on the whole obtained data some interesting conclusion, concerning active agents tested in
the two Calabrian olive areas characterized by a very high olive fly infestation due to their
bioenvironmental conditions, can be inferred. These suggestions tum out to be even more interesting
considering the remarkable development of areas cultivated according organic farming method,
where the high Dipter infestation problems turn out to be even more difficult that determining the
economic convenience of the ecocultivation (lannotta et al. in press, a).

The results showed an excellent efficacy of kaolin which allowed to restrain the infestation
percentage within 20% and, consequently, to obtain a quality olive oil. These data confirm the
results obtained in previous researches carried out by CRA Experimental Institute for Olive Growing
concerning kaolin efficacy and its nearly null collateral effects on chemical and organoleptic quality
of olive oil (Iannotta et al. in press, b). In both experimental fields, also propolis treatment turns out
to be interesting providing better results than rotenone and azadiractine treatments, the most utilized
products in organic farming. It is possible supposing also for this product, even if it is not yet
experimentally proved, the low incidence of side-effects on environment and olive oil. Copper
showed a quite large efficacy, comparable to that one exhibited by rotenone.

In the light of these considerations arising from the evidence that all products allowed by
legislation concerning organic farming showed a good efficacy also in comparison with the
traditional active agent (dimethoate) utilized in conventional farming, it is possible to conclude that
the problems concerning the olive fly control can be optimistically tackled also in ecocompatible
olive farming carried out in high risk areas.
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