Acta entomologica serbica, 13(1/2): 43-50 UDC 595.773.1:634.711.047

INTENSITY OF ATTACK OF RASPBERRY GALL MIDGE
LASIOPTERA RUBI SCHRANK (DIPTERA, CECIDOMYIIDAE)
ON SOME RASPBERRY GENOTYPES

SNEZANA TANASKOVIC!, SLOBODAN MILENKOVIC2 and DUSICA SRETENOVIC?

1 University in Kragujevac, Faculty of Agronomy in Ca¢ak, Cara Du$ana 34, 32000 Cagak, Serbia,
E-mail: stanasko@tfc.kg.ac.yu
2 University in Novi Sad, Faculty for Biofarming in Backa Topola, MarSala Tita 39, 24300 Backa Topola, Serbia,
E-mail: sloboento@yahoo.com
3 Fruit Research Institute Cagak, Kralja Petra 1/9, 32000 Cacak, Serbia,
E-mail: institut-cacak@eunet.yu

Abstract

The pressure of gall midge Lasioptera rubi Schrank (Diptera, Cecidomyiidae) was monitored over a two-year period in
the raspberry collection planting of the Fruit Research Institute Cacak at the 'Zdravljak’ site. The galls were in evidence
during the research period only on raspberry cv Latham, whereas on cvs Tullamen, Willamette and hybrid K 81-6 they
were observed only during the 2006 growing season. The galls were not in evidence on cv Meeker. A different number of
galls, from 1 to 5, were found on canes along with a different number of larvae, the latter ranging from 1 to 51 per cane.
Cv Latham hosted the largest number of larvae, i.e. up to 51.

KEY WORDS: Lasioptera rubi, galls, raspberry, pressure, genotypes

Introduction

Of about 80 damaging pest organisms which have been found in raspberry plantings worldwide, 25 are from
different insect species (STAMENKOVIC et al., IVANOVIC et al., 1999). Among the damaging insects in Serbian
raspberry growing regions, the big raspberry aphid (Amphorophora idaei Bon.), small raspberry aphid (Aphis
idaei van der Goot), raspberry beetle (Byturus tomentosus F.), raspberry blossom weevil (Antonomus rubi
Hbst.) and raspberry stem girdler (Agrilus aurichalceus Retd.) are, in economic terms, the most serious pest
insects. The pressure of midges, namely the raspberry cane midge Resseliella theobaldi Barnes (MASTEN,
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1958; MILENKOVIC et al., 2006), and the raspberry gall midge Lasioptera rubi Schrank. (Heeger.) (SiMovA &
DOBRIVOJEVIC, 1966; DOBRIVOJEVIC, 1968; MILENKOVIC & RANKOVIC, 2001; GORDON et al., 2003; MILENKOVIC,
2005) has been on the rise lately.

R. theobaldi and L. rubi from the Cecidomyiidae (Diptera) family are, economically speaking, extremely
serious 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 their elimination 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.

L. rubi develops one generation annually. In May or June, females lay eggs in groups on the surface of
primocanes, very close to the developing flower buds (SIMOvVA-TOSIC, 1970), laying on average 15 eggs
laterally at the base of the flowering buds (ANONYMOUS, 2007). The development of the embryo takes from
eight to ten days. Immediately upon hatching, white larvae tunnel into the canes, forming globules
underneath the epidermis. The gall is visible three to six weeks later, in July or August. Orange-ish yellow to
red larvae are housed inside the galls where they winter (Fig. 1). Most commonly, an orange cocoon is
formed during April in the following year and the development of the imago takes two to three weeks. The
adult insect is dark in colour, 1.5-3 mm long, with a small head, black eyes, and glassy, closely overlapping
wings. The thorax is brown, with sliver stripes in the front. The abdomen is dark brownish, with silvery gray
stripes of transverse volumes.

Figure 1. Galls — diameter (Original) (arrows indicate position of larvae).

Only the damage caused by the galls is visible. Globules, 3 - 4 cm long and 1.5 - 2 cm wide (ANONYMOUS,
2007), can be observed on canes, lateral canes, petioles and stalks. Initially, the galls are green but take on a
light brownish colour and grow wooden later in the season. The gall surface cracks and a chamber inside
house a different number of orange-red larvae. Growth of the infested canes and fruit formation is inhibited.
Canes commonly break just beneath the galls. The most efficient control measure is the removal of the
infested canes immediately after harvesting and all through the following April, prior to the emergence of the
new generation imago. The pest pressure is increased if there are mechanical injuries to the canes (tools or
hail): in 1999, when it hailed in the region of Cadak in Western Serbia, it became apparent that about 30% of
raspberry plantings there were infested with galls of L. rubi (IvANOVIC et al., 1999).
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Material and Methods

The trial was set up in the raspberry planting of the Fruit Research Institute Cagak at the 'Zdravljak' site, the
GPS coordinates being USR 7444859 and 4855139; the altitude, 649 m; the orientation, southern. The
planting was established in 2002. It included five genotypes planted randomly in 11 north-east facing rows
with three to four replications per genotype and 50 plants per replication. The intrarow and interrow planting
distance was 0.33m and 2.5m respectively. During the 2006 growing period, four years after planting, six
floricanes per meter were recorded on average. The sampling was performed on cvs Willamette, Tullameen,
Latham and the hybrid K 81-6.

At the site, the planting arrangement by rows was as follows: row 1: K 81-6 and Tullameen; row 2: Latham
and Meeker; row 3: Willamette and Latham; row 4: Tullameen and Meeker; row 5. Latham and Willamette;
row 6: K 81-6 and Tullameen; row 7: Willamette and K 81-6; row 8: Tullameen and Meeker; row 9: K 81-6
and Latham; row 10: Meeker and Latham; row 11: Latham and K 81-6 (Fig. 2).

Abandone apple orchard

Figure 2. Trial scheme.

Rows and row sections intended for sampling were determined by the random choice method. The sampling
was performed on 2 m of four genotypes per row in four replications. All canes with symptoms of
morphological changes in the form of galls were collected from the designated sections in the rows.

Sampling was performed on August 2nd, 2006 and July 6th, 2007. Likely because of high air temperatures
and a low humidity rate, as shown in Fig. 3, the incidence of galls in 2007 was observed about three weeks
earlier than in the previous growing season.

Collected canes were brought to a laboratory where the diameter, length and width of the canes was
measured (Fig. 4), and the diameter of the galls and the number of larvae in the galls were recorded. The
features were measured by the “Inox"calliper, precision + 0.05 mm.

Results and Discussion

During the research period, galls made by the raspberry gall midge in cv Latham were found over both
growing seasons, whereas in cvs Tullameen and Willamette, and hybrid K 81-6 the globules were found only
in the 2006 growing season (Tabs. | & II). During the first research year, the galls covered the entire length of
primocanes, and were sporadically observed on fruiting canes and petioles (Fig. 5), whereas in the following
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vegetation these were found only on primocanes at a height not exceeding 70 cm. The most vigorous canes
were observed in hybrid K 81-6.
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Figure 3. Average values of humidity and temperature over 2006 — 2007.

Diameter

Figure 5. Galls on raspberry petioles and colour change (Original).
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With eight infested canes (the average number in four replications with 12 plants per replication), hybrid K 81-
6 had the largest number, followed by cvs Latham, Willamette and Tullamen with five, four and one cane
infested respectively. The highest larvae pressure was recorded in a gall in cv Latham (51), while in hybrid K
81-6 some parasitic larvae were found. Investigations conducted in this region (SIMOVA & DOBRIVOJEVIC,
1966) also registered the highest number of galls and larvae per gall (106) on the cultivar Latham.

The collection planting included cv Meeker as well; however, no galls were in evidence during the research
period.

In order to monitor the pest pressure by cultivars, we have calculated the average values by cultivar over
individual seasons (Tab. I1).

Table I. Average results of laboratory measuring in four replications

Genotype No. of galls Cane diameter Gall No. of larvae
(cm) per gall
length (cm) width (cm) diameter (cm)

2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007

Tullameen 1 0.62 2.7 1.5 1.7 7
Latham 2 5 0.63 1.0 24 1.41 1.4 6.2 1.2 1.32 51 7
1.4 1.62 0.9 9.4 1.0 1.20 7 5
1 0.93 1.4 1.03 1.2 6.4 11 111 / 5
1 0.92 27 1.64 1.28 9.4 1.36 122 9 10
1 0.72 1.21 1.02 0.74 5.6 1.05 1.10 5 3
1 1 0.22 1.2 1.72 2.40 117 14 18 1.42 31 6
1 0.8 2.02 20.0 1.28 6
1 1.4 2.42 12.0 1.80 1
1 0.9 2.22 9.0 122 3
2 0.7 224 122 1.04 8
Willamette 1 0.46 1.31 1.1 0.94 3
1 0.84 2.89 1.24 1.28 4
1 0.67 2.28 1.14 1.26 9
2 1.01 2.32 1.16 1.52 29
1.08 0.61 1.22 2
K 816 3 1.09 1.61 153 1.46 37
1.66 1.54 1.89 26
1.46 0.68 0.68 7
1 1.09 1.82 1.2 1.42 5
2 1.02 1.52 1.19 1.59 7
0.46 0.86 1.14 1
1 1.24 112 0.84 1.41 0
1 0.84 1.01 1.01 0.94 0
2 0.96 1.74 1.31 1.34 23
2.34 1.24 1.39 10
1 1.09 1.62 1.03 1.39 9
1 1.05 1.89 1.67 1.69 6

The calculated values for the 2006 vegetation show that the highest larvae pressure was found in cv Latham
(17.2), which further implies that this cultivar is the most susceptible to raspberry gall midge under domestic
growing conditions. The pest pressure decreases to 10.9 in hybrid K 81-6 and 9.4 in cv Willamette, and is the
lowest in cv Tullameen (7 per gall). Regarding the average number of galls per cane, the number shows a
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downward tendency, i.e. K 81-6 - 1.5 galls, Willamette - 1.25, Latham - 1.2 and Tullameen - 1 gall. As for the
cane thickness, the highest values are found in cv Willamette, and K 81-6, Latham and Tullameen follow.
Galls are longest in cv Tullameen, followed by cvs Willamette, Latham and hybrid K 81-6. In terms of the
width and diameter of the galls, the highest values were recorded in cv Tullameen, with a tendency to
decrease further in K 81-6, Latham and Willamette. The results imply that the galls were largest in cv
Tullameen and somewhat smaller in hybrid K 81-6, whereas cvs Latham and Willamette recorded similar
values.

Table Il. Mean values by cultivars and seasons

Cultivar Average no. of Average cane Galls, average values (cm) Average no. of
galls diameter (cm) larvae per gall
length Width diameter

2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007

Tullameen 1 0.62 27 15 1.7 7

Latham 12 1.83 0.68 1 1.8 1,64 1.1 0.95 1.25 1.15 17.2 5.18
Willamette 1.25 0.74 1.97 1.05 1.24 9.4

K 81-6 15 1.05 1.52 1147 1.36 10.9

Compared to the 2006 growing season, the 2007 season was characterized by somewhat higher
temperatures and a low humidity rate. Such conditions were best suited to cv Latham whose primocane
diameter was 1 cm during this growing period and which on average recorded six infested canes with
different numbers of galls in four replications (Tab. I). As compared to the previous growing season, galls
were more elongated, and the average humber of larvae almost three times lower (Tab. II).

Our results suggest that weather conditions cause the occurrence of gall midge on raspberry cultivars and
different numbers of gall and larvae per gall. A new assessment should be done in different raspberry
growing regions to confirm the findings of this study conducted under the conditions at Catak (west Serbia).
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WHTEH3UTET HANALA LASIOPTERA RUBI SCHRANK
(DIPTERA, CECIDOMYIDAE) HA HEKUM 'EHOTUMOBUMA MAJINHE

CHEXAHA TAHACKOBWT, COBOAAH MUNEHKOBUT 1 JYWNLA CPETEHOBU

M3Bop

MarvHnHa mywwua ranuua Lasioptera rubi Schrank (Diptera, Cecidomyiidae) npepactaB/ba eKOHOMCKM
3HayajHy LITETOUMHY, MocebHO Y ManuHoropjMa rhe usocTaje pesupba ABOTOAMILMGMX W3faHaka Mo
3aBpLUeHoj bepbu. Liurb paga 6o je Aa ce y HETPETMPAHOM KOMeKLMOHOM 3acafly ManuHe MHcTuTyTa 3a
BoNapCcTBO, YTBPAM MHTEH3UTET Hanaga L. rubi Ha YeTvpu cryyajHo ogabpaHa reHoTuna marnmHe.

Y 3acafly ManuHe, Ha objexty ,3apaBrbak’, ca GPS koopauHatama USR 7444859 i 4855139, Ha HapMopcKoj
BUCWHM 649 m 1 cMep S, Koju je 3acHoBaH 2002. roauHe, MPUKYNibEHW Cy M3AaHLUM 3a Npernes Ha NpucycTso
ManuHUHE MywwmUe ranuue. Y ornesHoM 3acafly je MeT reHoTunoBsa 3acafieHnx Mo cryyajHom pacriopesy Yy
10 penoBa npaBLa CeBep-jyr, ca YeTWpu MoHaBfbatba No reHotuny 1 no 50 Gurbaka y MoHaBrbarby.
PacTojate nsmehy burbaka y pedy, Tokom cagtbe je 0,33 m, a MefypeaHo pacTojare 3Hocu 2,5 m. Tokom
BeretauuoHor nepuofa 2006. roguHe, y YETBPTO] FOAMHM NO caftbk, Ha 1M AY)XHOM je MpoCeYHo LecT
JBOrOAMLLILMX M3AaHaKa. Y3opKoBate je u3BpLueHo Ha coptama Willamette, Tullameen, Latham v xubpuay
K 81,6.

PefioBM 1 [ienoBiM pedoBa 3a y3opkoBake oDenexeHn cy MeTodoM crydajHor usbopa. Y3opkoBatbe je
00aB/bEHO Ha 2 M [lyXHa Ha YeTMpU TeHOTUMa, Y YETUPM MoHaBMbatba. Ha obenexeHuM [yxuHama
MPUKYMTbEHM CY CBY U3AAHLM Ca BUATLUBMM MOPCOOIIOLLKMM MpoMeHama Y Buay rana. MpukynrbeHn usgaHLm
[IOHeTY ¢y y nabopaTopujy Tfie je U3BPLIEHO Mepete MpeyHuka U3faHaka, JyXvHE, LWMpKHe U MpeyHuka
rare, NpedpojaBatbe rana Ha 1agaHUyUMa 1 Napeu y ranama.

Ha npukynrbeHnm nagaHLymMa rane cy ce pasnukoBane o obmnky (M3ayXeHe, OKpyrnacTe Ui ¢y y By pak
paHa). [lyx usnaHaka rane ce Hanase Ha pasnuuuTVM BIUCMHAMA, ank 1 Ha TIUCHWM [pLUIKaMa.

Tokom ABOrOAMLIH-Er MCTpaXKMBatba Ha HaBeeHUM TeHOTUMOBMMA PErvcTPOBaH je PasnnuuT UHTEH3NUTET
Hanaga mannHuHe myliuie ranuue.
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