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Abstract

The flight phenology of the raspberry cane midge Resseliella (Thomasiniana) theobaldi Barnes (Diptera, Cecidomyiidae)
was monitored over three successive years (2006-2008) in a raspberry orchard of the Fruit Research Institute Cadak, at
the 'Zdravljak' site. This was the first time that large white delta traps baited with the raspberry cane midge sex
pheromone were used. No insecticides were used during the monitoring period. Throughout the period, over three
growing seasons, the midge presence was detected from April-May to September-October. During the three years, there
were variations in the numbers of midges caught per trap, as well as those in the total numbers of midges trapped across
years and peak numbers per trap. The highest total number (2,419) of midges during the season and the highest number
of midges per trap in a sample (729) were recorded in 2007. The earliest maximum catch per trap (729) occurred on 11
May, 2007.
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Introduction

Among the harmful organisms present in raspberry plantations throughout Europe, pests of the family
Cecidomyiidae are becoming increasingly important in Serbia (MILENKOVIC et al., 2006; MILENKOVIC &
TANASKOVIC, 2007, 2008; TANAskovIC et al., 2008; TANASKOVIC & MILENKOVIC, 2009). The raspberry cane
midge Resseliella theobaldi (Barns) was described in the 1920s as a pest of raspberry in South-East
England. During the 20th century, it became a significant economic pest in raspberry plantations throughout
Europe.
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The raspberry cane midge causes damage to the primocanes of raspberries by larval feeding under the
epidermis of the canes. In these wounds several fungal infections can occur (Fusarim spp., Altrernaria spp.,
Phoma spp., Leptosphaeria coniothyrium). Two types of vascular lesion are present on the canes: brown
lobate lesions (patches) confined to midge feeding areas, and brown lesions spreading proximally and
distally from the point of infection (stripes). Either or both types of lesion may be presented in individual
canes (WILLIAMSON & HARGREAVES, 1979). This complex of larval feeding and fungal infection is called
"Midge Blight". Symptoms of midge blight are dark, sunken lesions on the canes, and the following year
heavily infested canes can die back or fail to produce lateral shoots.

The first information on the insects in former Yugoslavia dates back to the 1960s (MASTEN, 1958). In our
region (Serbia), the first written record dates back to the 1970s (DOBRIVOJEVIC, 1968 and SIMOVA-TOSIC,
1970) and the first significant economic damage and incidence of "Midge Blight" were reported by KOPRIVICA
et al. (2002) and MILENKOVIC et al. (2004).

R. theobaldi and L. rubi of the Cecidomyiidae (Diptera) family are serious economic pests spread throughout
Europe. Within the certification schemes OEEP/EPPO (1993) for the Rubus genus and hybrids PM 4/10(1),
these two pest insects are deemed damaging organisms which require preventive measures of monitoring
(compulsory visual monitoring) aimed at the elimination thereof from the growing field (for all categories of
reproductive planting material utilized for the propagation of certified planting material). Compulsory chemical
control measures are envisaged within good agricultural practice (GAP 2/26(1)) of OEEP/EPPO (2002)
schemes.

Due to the high economic importance of the above pests, the need has arisen to establish an economic
threshold for raspberry cane midge over a season. By defining this threshold, depending on the variety and
growing areas, the optimal time to spray and suppress the first generation can be recommended as the most
important treatment to control midge populations.

Pheromone traps for R. theobaldi were first used in the UK in 2005. Serbia participated in the ring test for this
species as part of the Working Group “Integrated Plant Protection in Fruit Crops”, Sub Group “Soft Fruits”
and through the Raspberry Cane Midge Sex Pheromone Trap research project of East Malling Research
coordinated by J. Cross. Standard white delta traps with holders, lures and bases were supplied by EMR. In
this way, Serbia was included in the collaborative ring test with 8 European countries in 2006, 2007 and 2008
(MILENKOVIC et al., 2006; MILENKOVIC & TANASKOVIC, 2007; CROSS et al., 2008).

Material and Methods

The trial was set up in the raspberry orchard of the Fruit Research Institute Cacak, at the 'Zdravljak' site, the
coordinates being N 43°50'19.2" and E 20°18'32.0", the altitude 649 m, southern orientation. The orchard was
established in 2002. It included five genotypes planted in a random design in 10 north-east facing rows with
at least four replications per genotype and 50 plants per replication. The intra-row and inter-row planting
distance was 0.33 m and 2.5 m respectively. Throughout the research period no insecticides were used in
the orchard.

The trail was set up according to the protocol designed by Jerry Cross (East Malling Research- EMR) and
David Hall (Natural Resource Institute - NRI). Collaboration was established within the Working Group
“Integrated Plant Protection in Fruit Crops”, Sub Group “Soft Fruits” (IOBC/WPRS, Working Group on



Monitoring of flight phenology of Resseliella theobaldi by pheromone traps 83

Integrated Protection of Small Fruits). The entire process of investigations was based on scientific
collaboration. Standard large white delta traps (20 x 20 cm base) with a raspberry cane midge pheromone
derived from EMR and NRI were provided at the beginning of each season. Traps, lures and bases were kept
in a fridge.

The traps were set up on 4 April 2006, 4 May 2007 and 14 April 2008.

Two white delta pheromone traps were deployed in the centre of the plantation at a spacing of at least 30 m.
The bases were suspended at a height of 0.5 m above the ground. One trap was oriented parallel to the
rows, the second one at right angles. Traps were baited with standard lures loaded with 10 ug of racemate, a
major component of the raspberry cane midge sex pheromone (CROSS & HALL, 2006). The lures were
replaced at 1 month intervals.

The sticky bases were refreshed weekly, unless there were no or very few midges that could be removed.
The exact number of midges was counted on each recording occasion.

Results and Discussion
The traps provided a simple and easy method to monitor the flight activity of midges over the season and

during the refreshment of the sticky bases and lures. Variations in total numbers of caught midges were
recorded over seasons, months and traps (parallel vs. at right angles to the row).
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Figure 1. Total and average pheromone trap catches of midges in the tree years.

The lowest total number of midges (1,237) was captured during 2006 and the highest (2,419) during 2007. In
the 2008 season, 2,046 midges were caught. These values, as compared to those obtained in 2006 at eight
locations throughout Europe (CROSS & HALL, 2008), suggest that this site was highly endangered by the
raspberry cane midge, the population thereof highly exceeding the nominal threshold of 30 midges/trap/week
(Tab. 1)
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Table I. Pheromone trap catches of midges during vegetation.
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The largest catches of midges/month in the traps in 2007 were in May (925) and June (1,100). The highest
number in the remaining two seasons was found in May (299) and July (364) in 2006 and in July (681) and
August (630) in 2008.

A comparison of the total number of midges captured by trap (parallel: at right angles to the rows) revealed
increasing differences in the number between the growing seasons (Tab. I). However, while in the first two
growing seasons the highest number of midges were caught in traps placed in parallel, the largest difference
in numbers was observed in the third year - but in the traps deployed at right angles to the rows.
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Figure 2. Pheromone trap catches of midges in traps deployed parallel and at right angles to the rows.

Based on the total number of captured midges and the calculated average value per trap (Fig. 1), four peaks
are clearly observed. Variations in the numbers of midges are clearly visible. The first peak flight of the
raspberry cane midge i.e. the maximum number of adult male midges captured was recorded during the
intensive growth of primocanes (May). Considering the fact that the traps were deployed in an untreated
plantation, the number remained at a very high level during June. Importantly, the number of captured
midges grew in July-August during the three observed seasons. This indicated the necessity of applying
chemical treatment after harvest with the aim of significantly reducing the raspberry cane midge population in
plantations.

In general, the observed variations in the total numbers of captured adult males most likely reflect
interactions among several factors, some of which include the history of insecticide use, age and
susceptibility of a variety. Moreover, high importance is attached to the impact of meteorological factors (high
temperature and humidity). The first investigated season was the first year of non-use of insecticides. The
highest total number of captured midges was recorded in the second season.

The flight dynamics, as monitored by the weekly catches of midges (Tab. | and Figs. 3 & 4), clearly
suggested peaks of adult flight.

Three peak catches of male midges were recorded in 2006 — on 22 May (136), 5 July (164) and 8 August
(138). In the following growing season, lures were deployed a month later. The first inspection (11 May 2007)
showed a peak catch of 739 specimens and a sudden drop in their number on the following three recording
occasions.



86 S. TANASKOVIC & S. MILENKOVIC

Trap catches of migdes in 2006-2008
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Figure 3. Pheromone catches of midges in traps parallel to the rows at the Zdravljak site in 2006-2008.
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Figure 4. Pheromone catches of midges in traps at right angles to the rows at the Zdravljak site in 2006-2008.

The next peak was recorded on 22 June (385) but the number of captured midges decreased until 24 August
(105). The 2007 growing season was characterized by much higher temperatures (> 35 °C). During 2008,
three peak midge catches were recorded - on 22 May (106), 1 July (189) and 19 August (281). The final flight
activity of the raspberry cane midge occurred from the second half of September to the end of October

throughout the research period, over three growing seasons, recorded on 5 and 26 October (2006 and 2007,
respectively) and 16 September 2008.
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The objective of this study was to investigate the seasonal flight activity of the raspberry cane midge at the
observed location. The protocol employed prescribed a nominal threshold of 30 midges captured per
trap/week. One-year collaborative investigations conducted at 16 locations over the 2006 growing season
revealed a high number, which had to be corrected for different cropping systems (protected or open-field
cultivation) and varieties (CROSS & HALL, 2008).

According to Dr. Cross’s data (personal communication) for Kent (UK), the number of caught midges varies
under open-field conditions over the season. Our data on the Zdravljak location indicate that this location
(with a high number of captured midges) is at great risk of being damaged if control measures are not
applied. The first records of spraying under our conditions were provided by MILENKOVIC et al. (2004).

It is noteworthy that the raspberry orchard is situated outside the intensive raspberry growing area. The
location is practically isolated; otherwise the number of captured midges would be several times higher under
no-insecticide conditions.

The number of caught midges varied largely over the investigated period. It is of utmost importance to
continue monitoring the flight activity of raspberry cane midge. The collected data indicated that the flight
activity, flight peaks and the maximum number of captured specimens of this economically important pest
were highly impacted by meteorological data (temperature and humidity), size of plantations, susceptibility of
variety and intensity of agricultural practices in and around the raspberry plantations.

The occurrence of the first generation can be clearly distinct, with the increasing number of caught midges
reaching a peak and declining thereafter. The following two generations overlapped. The fourth generation
and the adult flight under open-field conditions resulted from the effect of temperatures and humidity. The
above results fully comply with the data obtained at 16 monitoring sites across Europe under open-field
conditions (CROSS & HALL, 2008).

The first data on the flight phenology of raspberry cane midge in the Balkan region were reported by
MILENKOVIC et al. (2006) and MILENKOVIC & TANASKOVIC (2007). The wide occurrence and distribution of this
pest and its high economic importance necessitate the need to redefine the current crop protection
programme. The necessity is also highlighted by the data obtained during this study. Insecticides are
recommended for use during the intensive primocane growth and after harvest to reduce midge numbers in
the field.

In view of the importance of the raspberry crop, monitoring of all major growing areas is required because
forecasts cannot predict future emergence of the pest based on that of the previous season, which is very
important in signalling the optimum time for an insecticide application aimed at suppressing the first
generation raspberry cane midges.

Therefore, effective control relies on predicting the accurate date of emergence of the adult midges and
targeting the spraying with an insecticide to the base of the primocanes in spring. This will, accordingly,
prevent the survival of enough midges to cause feeding damage and subsequent cane death ("Midge Blight")
that will lead to loss of yield in the following year.
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NPAREHRE NNETA MATIMHWHWHE MYLUWLE RESSELIELLA THEOBALDI
BARNES (DIPTERA, CECIDOMYIIDAE) $EPOMOHCKWM KINOTMKAMA
HA NOAPYYJY 3ANAOHE CPBNJE

CHEXAHA TAHACKOBWTR 1 CNos0JAH MUINEHKOBWTR

N3Bop

ManuiuHa mywuya Resseliella (Thomasiniana) theobaldi (Barnes) npeacraerba eKOHOMCKM CBE 3HauajHUjy
LITETOUMHY Y ManuHapckum pervjama wmpom Espone. LteTe koje npuumksasa mory 6uth npumapHe (kao
nocneguua McxpaHe napeBu ManuHUHE MyLIMLE) U CeKyHAapHe - nocrefuua cy MbUBMYHUX MHeKLuja
(Fusarim spp., Altrernaria spp., Phoma spp., Leptosphaeria coniothyrium) Ha MecTuma ucxpaHe napsu.
CvHapoM cylwera HacTaje kao mocneanua UHTepakumje WTeTOMMHe W naToreHa, a MAeHTUdMNKYje Ce kao
LeunanosHo cywete. [pB nojauM O ManWHMHO] MYLWWLM Ha HawWMM NpocTopuMa fatupajy 13
cegamgeceTux roguHa npownor Beka, DOBRIVOJEVIC (1968) u SIMOVA-TOSIC (1970), a npee €KOHOMCKM
3HayajHe wwreTe perucTpyjy KOPRIVICA et al. (2002) n MILENKOVIC et al. (2004).

360r BUCOKE eKOHOMCKE 3HauajHOCTM Hamehe ce noTpeba 3a oppelnBaeM eKOHOMCKOT npara LTETHOCTY
ManuHYHEe MylWUe TOKOM Beratauuje. HberoBum yTBpfMBareM, 3aBUCHO 0Of COPTe U nogpyyja rajewa,
npenopyynno 61 ce M onTUManHO Bpeme 3a cysbujare MpBe reHepauuje, Kao HajBaxHWju TpeTMaH, Y
KOHTPONM BPOjHOCTW nonynavmje.

Tokom 2005. roguHe no nNpsuW NyT Cy (hepOMOHCKe KIonKe 3a 0By BPCTY kopuwheHe y Benukoj bputanuju. Y
OKBWPY pagHe rpyne 3a MHTerpanHy 3alTuTy jarogactor Boha, a Kpo3 uctpaxueadku npojekat East Malling
Research, uujn je pykoBogunay J. Cross, "Raspberry Cane Midge Sex Pheromone Trap" gobujeHe cy
cTaHgappHe 6erne genta kronke ca gpxayuma. Ha osaj HaumH Cpbuja je Tokom 2006 (MILENKOVIC et al.,
2006), 2007. 1 2008. roguHe ykrbydeHa y RING TEST 3a oBy uHCekaTcky BPCTY.

Knonke cy nocTaBrbeHe Yy KONMEKUMOHOM 3acagy ManuHe MHcTutyta 3a BohapcTo Yavak, Ha 0bjekty
~3ApaBbak’, ca koopguHatama N 43°50'19,2" n E 20°18'32,0", Ha Hagmopckoj BUCMHM 649 m u cmep S,
noguriytom 2002. roguHe. 3ameHa nenrsmBKX NOBpLUMHA U npebpojaBatbe yxBaheHux umara 06aBrbaHo je
ceaMMyYHO, NpubnnkHO y ncTo foba AaHa, o noveTka BereTauuje 4o kpaja centembpa unu oktobpa, TOKOM
TP rogmHe.

Kronke cy noctaerseHe 4. (2006) u 14. anpuna (2008) ogHocHo 4. maja (2007). Tokom 2006. roguHe
n3aBajajy ce Tpu Makcumyma yxsaheHux Myxjaka u 1o 22. maj (136), 5. jyn (164), 8. asryct (138). Y npeom
npernegy, 11. maja 2007. roguHe peructpoBaHo je 739 jeauHku W Harmu nag GpojHOCTU Yy HapedHa Tpu
npernega. HapegHu makcumym peructpoBaH je 22. jyHa (385) ca pernctpoBaHuM nagom GpojHOCTM CBe [0
Makcumyma 24. asrycta (105). Tokom 2008. roguHe perucTpoBaHa cy Tpu Makcumyma, 13. maja (106), 1. jyna
(189) m 19. aBrycta (281). Kpaj neta ManuHuHe MyLMLEe Bapupa 04 NonoBKHe centembpa 4o kpaja okTobpa
TOKOM TPOrOAMLIH-Er NepUOAa, a PErncTpoBaH je 5. 1 26. oktobpa (2006. 1 2007) ogHocHo 16. cenTembpa
2008. roguHe.
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/3 nogataka ce Moxe youuTi paanuuuta 6pojHOCT yxBaheHux Myxjaka TOKOM nocMaTpaHor nepuoga, anv u
HEONXoAHOCT Aarber npahera AMHaMUKE neTa 0Be LUTeTouMHe. MpUKyNIbeHn nogaum ykasyjy Aa y OKBupy
fiokanuTeTa BMCOK YTUL@j Ha AMHAMUKY NleTa 1 MakcumanHy 6pojHOCT OBE EKOHOMCKM 3HauajHe LUTeTOuMHe
ocTBapyjy abuTcki YnHMOLM (TemnepaTypa W Bnara), MOBpLUMHA 3aCafa M MHTEH3MBHOCT arpOTEXHUYKMX
Mepa y napLienama oko exkcriepuMeHTanHor 3acaga.
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