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Abstract: Preliminary experiments carried out under laboratory to evaluate the effect of four
Romanian isolates of the entomopathogenic fungus Beuveria bassiana upon adults of European
Cherry fruit fly Rhagoletis cerasi L. (Diptera: Tephritidae) at R&D Institute for Plant Protection,
Bucharest in 2007. A maxim level of 76% mortality of the flies was obtained in case of the BbOb 1195
strain isolated from Operophtera brumata species on Acacia sp. As well as, two initial field
experiments were conducted in connection with the efficiency of the covering the soil under canopy
cherry trees area to prevent R. cerasi emerging adults. Percentages of 5,5 and 8,6% infested cherries
by the cherry fly were obtained in plots where the ground around the cherry three were covered with
mowed grass and polyethylene, respectively, comparatively with the insecticide application in
commercial orchard (18,50%) and untreated control plots (24,70%).
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INTRODUCTION

European Cherry fruit fly Rhagoletis cerasi L. (Diptera: Tephritidae) is the most economically
important pest that can affect cherries in Romania. Current control method of the pest is mainly based
on synthetic pirethroids against adult populations, applied during the maturing stages of the cherries at
a moment very closed to harvest. The optimal timing of insecticide applications base on the inspection
of fruit maturity stage in combination with the first captured flies on the yellow sticky traps Atraceras
and/or the effective temperatures sum. Nowadays, the number of available chemical insecticides for
cherry fruit fly control continues to decrease due to the multitude negative effects on cherry ecosystem
safety or regulatory restriction requirements imposed by the EU Council Directive 91/414.

New control tactics that use biological control agents (entomopathogenic fungi, nematodes,
parasites, predators), agrotechnical and cultural control methods (covering trees with nets, ground
cover and mulches under canopy area of trees) have become available in last years to take the place of
synthetic insecticides, especially in the family and organic cherry farming. Extensive studies on the
use of entomopathogenic nematodes and fungi for the control of the cherry fruit fly were done in such
countries as Swiss (Daniel & Wyss, 2008), Germany (Herz et.al. 2006, 2008), Italy (Ladumer et al.,
2008), Russia (Vasilyeva & Hummel, 2008).

The paper aim was to assess the susceptibility of cherry fruit fly adults to Beauveria bassiana
infection and the efficiency of some cultural methods to prevent R. cerasi emerging adults.

MATERIAL AND METHOD

The trials were conducted in laboratory and growing area of R&D Institute for Plant
Protection, Bucharest in 2007. The first experimental test focuses on identifying the susceptibility of
cherry fruit fly adults to infection by Beauveria bassiana isolates was carried out under laboratory
conditions (22 °C and 65% RH). Four Romanian isolates of B. bassiana were used in bioassay. The
test flies were obtained from the pupae of the local populations resulted from field collected infested
cherries in previous year. The pupae were stored in refrigerator as recommended Vallo et al (1976)
before they were used in the laboratory tests. The emerged flies were transferred, each 50 adults in a
cage (20x30cm), using 2 replicates/fungal isolate. They were provided with hydrolyzed yeast and
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sugar (1:3) and water. After 4 days, the adults were directly sprayed with B. bassiana aerial conidia
suspended in water (0, 01% Tween 80). The pathogenicity of B. bassiana strains was conducted with
25x10’conidia/ml.

The mortality was recorded daily until the last fly died. In order to determine whether the flies
died because of the fungal infection, the dead flies were placed in a moist room to stimulate the growth
and sporulation of the mycelia.

The field experimental trials comprised two clusters of 4-5 sweet cherry trees each with large
canopy (5-8m height) where the grounds under canopy area of trees were covered with 20-25 cm dry
mowed grass (V1) and polyethylene sheet (\V2) for to prevent the emerged R. cerasi adults from the
overwintewring puparia in soil to get up to cherries. The efficacy results related to the cultural
methods for the control of cheery fruit fly were compared with those that obtained in the sweet cherry
orchard where one insecticide treatment was applied against adults (V3) and untreated control plot
(V4). In the cherry orchard, the different perennial grasses covered the ground. The cultivars were
middle and late ripening (Van and Germersdorf) and the pirethroid insecticide was applied at five days
after the first flies captured on sticky yellow traps. The flight of R. cerasi adults was monitored by
three sticky yellow traps (Atraceras)/variant, placed in sunny side of trees and the evaluations were
fulfilled. Placement of the traps in the canopy and covering of soil took take place on May 11" before
the catching of adults on sticky yellow traps when the cherries were green yet. The percentages of
damaged cherries were evaluated on 300 fruits randomly collected from the each of the plots. Climatic
conditions (the rainfalls, air temperatures) were provided by Metrilog’s M2M system placed at RDIPP
Bucharest.

RESULTS

The preliminary evaluation of B. bassiana isolates for virulence against R. cerasi adults
(Baneasa population) presented in table 1 suggests that the Romanian B. bassiana isolates - BbHc
1\89, BbHc 1\87, BbHr 1\94, BbOb 1\95 are pathogenic to R. cerasi adults. The B. bassiana strain
isolated from Operophtera brumata larvae (BbOb 1\95) was more virulent, causing the high mortality
of adult’s flies.

For the field trials, data about local variation of climate were necessary, especially that the
oviposition and flight activity of R. cerasi adults have been affected by temperatures and precipitation
in spring (Suta, 1969). Daily mean temperatures of 18°C during adult’s emergence period induce the
oviposition activity at 2-7 days and the precipitation amounts fallen over 140 mm destroyed adults
immediately after their emergence from the soil (Suta, 1969). The weather conditions in Baneasa area
during period of observation in spring of 2007 year are given in the figure 1.

Capture dynamics of cherry fruit adults on yellow sticky traps in each experimental plot are
shown in figure 2. The yellow sticky traps were set up on 11" May. The first records of R. crease
adults were on 14™ May in insecticide application in orchard and control plots, on 18" May in covered
ground with 20-25 cm of mowed grass and 23™ in covered ground with polyethylene plots. In all plots
the captures on yellow sticky traps increased in abundance 4 - 5 days after emergence. The longest
adult’s flight period was observed in control plot. The flight period was much shorter in the orchard
and in the covered ground with mowed grass and with polyethylene plots.

Results regard to the degree of damaged cherries depending of experimental plots is presented
in table 2. Much better results were obtained where the ground was covered with mowed grass and
polyethylene plots, the percentage of infested cherries caused by the cherry fly was between 5,5 and
8,6%, comparatively with the insecticide application in commercial orchard and untreated control
plots which reduced the number of wormy cherries to 18.5-24.7%.

CONCLUSIONS

o All B.bassiana isolate bioassayed were capable of infecting R. cerasi adults;

e There were differences in R. cerasi mortality, according to the isolate. The strain isolated from
Operophtera brumata species on Acacia sp. was the most virulent (76% mortality of flies).

e Initial field results suggested that the covering the soil under canopy cherry trees area with
mowed grass and polyethylene laid to an percentage of 5,5 and 8,6%, infested cherries caused
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by the cherry fly. This control away of cherry fruit fly can be used in the fruit garden or small
family organic farms.
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Table 1. Ongin of fungal isolates and susceptibility of & cerasi adults to infection of the Romanian Beauveria bassiang isolates under
laboratory conditions (22 °C and 65% RH), 2007

Isolates of B hassiana
Cade)

Host

Insect species

Plant species

Location and date of
oollecting

Mortality of . cenasi
adults

(the meansno for 2

replicates of 50 flies).
(%a)

BbHc 1'89

Hyphantria cunea

Marus sp

Medgdia, Constanta
(Apr. 1989y)

28

BbHc 1'87

Hyphantria cunea

Arer 5p

Simnic, Dolj (Aug. 1987v)

4{

BbHr 1'94

Hyponameuta rorella

Salix sp

(May 1994v)

46

BhOb 1'95

Cperaphters brumata

Acacia sp

Dridu, lalomita
(July 1995y}

76

Lintreated control
(sterile distillate water)

Table 2. Percentage of infested cherries caused by the cherry flv & cerasi detected in experimental plots, Baneasa area

L2007

Experimental plots

Infsted cherries (%)

Coversd ground with 20-25

cm mowed grass

&.60

Cove

d ground with polvethvlene sheat

5,50

Insecticide application in commercial archard

18,50

Lintreated contml, uncovered ground

24.70
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Figure 2.
traps in expenmentsl plots in 2007, Baneasa, Bucharest

Capture dynamics of & cerasi adults on vellow sticky
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