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Investigations on the efficacy of different products for the control of Stephanitis pyri  in an organic pear orchard during the two-year period 2004-'05
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Abstract

The results of two trials, carried out  respectively in 2004 and 2005, against Stephanitis pyri in an organic pear orchard are reported. Different formulations of the following active substances were tested:  pyrethrum + PPBO, rotenone, rotenone + pyrethrum + PPBO, azadirachtin,  Beauveria bassiana strain ATCC 74040, Marsiglia and potassium soap; and quassia wood. The  pyrethrum + PPBO- and rotenone-based formulated products showed good efficacy, when applied against neonate larvae. A good efficacy was also observed with the azadirachtin-based formulation, but the product may have phytotoxic effects on pear, and therefore its use is not recommended. The  B. bassiana-based product showed partial efficacy in controlling the target pest, while the efficacy of the formulations based on Marsiglia soap, Potassium soap and Quassia wood was not satisfactory.

Introduction

The pear lace bug (Stephanitis pyri) is an insect that can cause extensive damage in organic pear (Pyrus communis) orchards. Widespread infestations, affecting entire plots, can occur in orchards where this pest is not adequately treated (Protic, 1994; Forti, 1992). The major effects of S. pyri on pear plants and production are decolorisation of leaves, reduction in photosynthetic activity, early  leaf-drop, decrease in fruit size and, finally, loss of production (sometimes on a drastic scale), either in the current year or in successive years. Due to the lack of information available in literature on the use and positioning of insecticides against this pest and the rather limited persistence of the insecticides allowed in organic farming and listed in Annex IIB of Reg. EEC 2092/91, we decided to evaluate the efficacy and application strategies of different formulated products. The results of two trials, carried out in 2004 and 2005 in the province of Modena, are reported.
Materials and methods

The trials were carried out in an organic pear cv. Abate Fetel orchard in Ravarino (Modena, Italy). The tested products are reported in table 1. The different products were tested on large, not replicated plots of 40-48 plants each. We decided to use a large-plot design to avoid biasing of data due to non-homogeneous distribution of the target pest which is very likely to occur on small plots. All treatments were applied during evening hours in order to optimise the efficiency of the products, and directed against neonate S. pyri larvae. Treatments were applied with a motorized barrow sprayer, equipped with a manual Comet MC 20/20 pump nozzle using normal spray volumes (1500 l/ha). Treatments were applied at regular time intervals according to the presence of living immature stages of the target pest. Due to operational difficulties and the heterogeneity of the infestation, in 2004 the treatments were applied against neonates of the second generation (in July and August), while in 2005 they were directed  against neonates of the first generation (in June). To assess for leaf damage caused by S. pyri, in each trial and for each treatment, the number of leaves showing symptoms of S. pyri damage was counted on a total of 300 leaves (upper 10 leaves of 30 randomly selected shoots) per plot/treatment. Three classes of evaluation were identified: no symptoms (class 0); up to 50% of leaf surface showing symptoms (class 1); syptoms occupying more than 50% of leaf surface (class 2). Furthermore, for each treatment, we evaluated the presence of both living and dead insects on the leaves following the sprays.
Tab. 1: Products tested in 2004 and 2005

	Active substance
	Formulation
	Applied rate

(g-ml/hl)
	No. applications 2004
	No. applications 2005

	Pyrethrum+PPBO
	Piresan Plus
	100
	3
	2

	Rotenone
	Rotena 43
	600
	3
	2

	Beauveria bassiana strain ATCC 74040
	Boveral OF
	200
	3
	2

	Soap
	Marsiglia

soap
	600
	3
	-

	Soap of potassium
	SBS 200 K PLUS
	600
	-
	2

	Rotenone +Pyrethrum+PPBO 
	Show
	700
	3
	-

	 quassia wood
	quassia wood
	500
	3
	-

	Azadirachtin
	Oikos
	150
	3 
	-


Results and discussion 
Year 2004

The year 2004 was characterised by a limited initial development of the lace bug population. The risk that assessments on the first generation would not provide conclusive results due to low pest pressure existed, and therefore the treatments were directed against the second generation. On the final assessment date (11 August) clear differences among the tested products in reducing leaf damage caused by S. pyri emerged (figure 1). Leaf damage  was considerably reduced only in the plots treated with the products containing pyrethrum+PPBO, rotenone and azadirachtin as active ingredients. We furthermore observed that in these plots, the neonates were all dead and no living adults were present, while in the plots exposed to the other treatments and in the untreated control plot both living adults and neonate larvae were present. The azadirachtin-based product, when applied in July and August, did not show symptoms of phytotoxicity. Azadirachtin-based products are generally indicated as being phytotoxic to most varieties of pears. Since phytotoxicity of a product the a crop is related the phenological phase, we can deduce that the risk of adverse effects of azadirachtin on pear decreases in the summer months. The B. bassiana-based product, Quassia wood, and marsiglia soap did not provide satisfactory control.
Year 2005

In the second study year, a heavy infestation occurred already during the first generation of the target pest, thus treatments were applied against the first generation. On the final assessment (16 June), the pyrethrum+PPBO- and rotenone-based treatments again showed highest efficacy in reducing leaf damage caused by S. pyri, while the efficacy of potassium soap and B. bassiana was only partial and considerably lower than that of the other products (Figure 2). Our observations on the percentage of living individuals confirm the results on leaf damage (table 4): survival was lowest for the pyrethrum+PPBO- and rotenone-based treatments. 
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Figure 1: 2004: percentage of leaves in the three leaf damage classes recorded for the different treatments on the final assessment date (11 August 2004). 
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Figure 2: 2005: percentage of leaves in the three leaf damage classes recorded for the different treatments on the final assessment date (16 June 2005).

Tab. 4: 2005: percentage of leaves with living S. pyri individuals in the different treatments.
	Treatment
	% of leaves with living S. pyri individuals
	Efficacy (Abbott)

	Untreated Control
	70
	-

	Pyrethrum + PPBO
	5
	93

	Rotenone
	5
	93

	Beauveria bassiana strain ATCC 74040
	40
	43

	Potassium soap
	25
	64


Conclusions

Among the products tested in our trials, the pyrethrum+PPBO- and rotenone-based products always showed highest efficacy in controlling lace bug infestations on pear. Products with these two substances as active ingredients may therefore be considered valuable tools for the control of this pest, provided that they are applied against neonate individuals as in our trials. In fact, in additional trials we observed that the efficacy of both insecticides is unsatisfactory when they are applied against adults (data not reported). Also the azadirachtin-based product, tested only in 2004, showed good efficacy in reducing S. pyri leaf damage without showing any phytotoxic effect. It is well-known that the phytotoxicity of a product to a certain crop can vary both according to the formulation and the phenological stage of the crop during spraying. Therefore, special care should be taken, when azadirachtin-based products are used on pear, and preliminary testing of possible negative side effects is recommended. Under our trial conditions, the B. bassiana- based product showed poor efficacy in 2004 and only partial efficacy in 2005, even though the application instructions reported on the label were followed and application rates were almost doubled.  Unacceptable efficacy values were recorded for Marsiglia soap, the quassia wood-based product (not yet included in Annex I), and Potassium soap, the former two tested in 2004 and the latter in  2005. However, the results of one single trial can not be considered conclusive, and further research is needed. In conclusion, given the results of our trials, pyrethrum+PPBO- and rotenone-based products seem to be the best options for an efficient control of lace bugs in organic farming.
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