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Population monitoring and status evaluation of the new
invasive pest, Drosophila suzukii (Matsumura) (Diptera:
Drosophilidae), in various crop systems of Georgia (Sakartvelo)

G. Japoshvili', M. Murvanidze?*, N. Inasaridze?, N. Meskhi?, Z. Lipartia® and
L. Namicheishvili*

Summary The spotted wing drosophila, Drosophila suzukii (Matsumura, 1931), population fluctua-
tions and distribution were monitored in four susceptible crops (blueberry, strawberry, cherry, wine
grapes) and five major agricultural regions of Georgia (Guria, Samegrelo, Imereti, Kartli and Kakheti)
during the years 2021 and 2022 with the aim to study the population size and evaluate the pest status.
Population monitoring was conducted in four locations of each studied region on a weekly basis from
May to November using PHEROCON® SWD traps with PHEROCON® SWD PEEL-PAK™ Broad Spectrum
Lures. The investigation indicated significant growth of population from 2021 to 2022 in most of the
studied locations. Population increase was detected in all crop orchards except cherries. The absence
of alternative host plants at crop proximity was of critical importance to save the crop from pest inva-
sion. The crop plant species did not have a significant impact on D. suzukii. Pest population was signif-
icantly larger in summer and autumn compared to spring, possibly influenced by the ripening of alter-
native crops such as blackberry and elderberry. The sex ratio between male and female individuals was
almost 1:1 and remained consistent through the two-year study period and across regions. We consid-
er that D. suzukii entered the country from the southwestern part and extended its distribution range
towards the east. No strategies for D. suzukii control have been elaborated in Georgia so far. Sprays of
effective pesticides based on pest monitoring as well as sanitation measures involving removal of al-
ternative host plants and any crop residues from the field are necessary to avoid pest outbreak.

Additional keywords: Georgia, pheromone traps, population monitoring, spotted wing drosophila

Introduction

The spotted wing drosophila (SWD), Dros-
ophila suzukii (Matsumura, 1931) (Diptera:
Drosophilidae), has become a major inva-
sive pest impacting small fruits such as ber-
ries and stone fruits in America and Europe.
The pest is native to Asian countries (Kanza-
wa, 1939; Peng, 1937; Lee et al., 2011; Walsh et
al., 2011; Asplen et al., 2015). In North Ameri-
ca it was first detected in Hawaii in 1980 and
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on the mainland (California) in 2008 (Lee et
al., 2011; Walsh et al., 2011). In Europe (Italy
and Spain) SWD was detected in 2009 (Ca-
labria et al., 2012) and currently it is distribut-
ed across the whole Western Europe (Asplen
et al., 2015) with a continuous expansion of
its range. While Caucasian ecoregion is lo-
cated on the favored latitude for the pest
(40 — 47°) (Calabria et al., 2012), the presence
of SWD was officially registered in 2017, only
when it was accidentally discovered in traps
installed close to the agricultural markets in
Khelvachauri municipality and Batumi city
(Western Georgia) (Japoshvili et al., 2018).
Although SWD prefers small and soft
fruits like cherries and berries, its host range
includes apricots, nectarines, figs, grapes
and peaches (Stacconi, 2022). The total yield
loss by damage of SWD reached up to 80%
of strawberry crops in France, and 30-40%
of various berries in Italy in 2010. Econom-
ic losses also include labor fees, costs for
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chemicals, and other expenses (Lee et al.,
2011).

Georgia is considered as one of the
promising contributors of blueberry export
in Eastern Europe with increasing share in
country’s export market. In 2019, the coun-
try’s income from blueberry export equaled
to 983.3 thousand US$, while according to
the 2023 data from January to July, the in-
come has increased to the 21,228.14 thou-
sand USS (https://www.geostat.ge/). On the
other hand, Georgia is an ancient wine-pro-
ducing country (McGovern et al., 2017), and
wine is considered as one of the major ex-
port products, accounting for 4.2% share of
the country’s overall export in 2022. Vine-
yards occupy 41.2% of the country’s crop-
land territory (https://www.geostat.ge/).

The growing demand for agricultural
products encourages Georgian farmers to
expand cultivation areas, thus increasing the
preferable host range for SWD. Although a
population outbreak has not been record-
ed, monitoring and evaluation of the pop-
ulation size of SWD in Georgian susceptible
croplands has not yet conducted. This is the
first attempt to monitor and evaluate popu-
lation of D. suzukii across the whole country
in different susceptible crops such as blue-
berry, strawberry, cherry and grape. The goal
of this paper is to: 1) monitor the population
of D. suzukii in susceptible crop orchards lo-
cated in Guria, Samegrelo, Imereti, Kartli and
Kakheti regions of Georgia for two consec-
utive years; 2) evaluate the pest status with
the aim elaborating effective management
tools to prevent a population outbreak from
reaching economically damaging levels.

Material and Methods

Population monitoring of D. suzukii was con-
ducted in major agricultural regions in both
western and eastern parts of Georgia (Guria,
Samegrelo, Imereti, Kartli and Kakheti) dur-
ing the years 2021 and 2022, from May (5"
and 15™, respectively) to October. The ma-
jor susceptible agricultural crops which are
commercially produced countrywide, were

included: blueberries, strawberries, wine
grapes and cherries.

The regions Guria and Samegrelo are lo-
cated in Plain and Piedmont hilly subtropi-
cal humid (Kolkhic forest) landscapes with
subtropical climate, influenced by close vi-
cinity of Black Sea, with high annual rainfall
(1400-1500mm) and annual average tem-
perature 14°-15°C. In Imereti, the impact of
Black Sea is less remarkable, the annual pre-
cipitation is 800-1300mm and the annual av-
erage temperature is 7°-14°C. The Kartli re-
gion is characterized by Plain and Piedmont
hilly sub-Mediterranean semi-humid land-
scapes with forest and shibliak landscapes,
400-500mm annual precipitation and 10°-
13°C annual average temperature. Moder-
ately warm plain semi-humid forest land-
scapes transient to the subtropical type are
spread within the limits of Alazani Plain of
Kakheti region, where our investigation was
conducted, with 400-600mm annual pre-
cipitation and 11°-13°C annual average tem-
perature (Bolashvili and Neidze, 2022; Eliz-
barashvili, 2007).

In Guria investigations were carried out
in three blueberry and one strawberry field,
in Samegrelo in three blueberry fields, in Im-
ereti in three vineyards and one strawberry
field, in Kartli in three cherry orchards and
one strawberry field and in Kakheti in three
vineyards and one strawberry field. In each
region, four cropland sites of 2ha area were
selected, with three sites representing the
major susceptible crops for SWD (blueber-
ry, vine grape or cherry) and one strawber-
ry field. (Table 1). The distances between
the sites within the regions ranged from 3
to 5 km (Table 1, Fig. 1). Each site received
the scheduled pesticide applications by the
farmers according to the schemes provided
by the National Food Agency (www.nfa.gov.
ge).

For the SWD population monitoring,
PHEROCON® SWD Trap with PHEROCON®
SWD PEEL-PAK™ Broad Spectrum Lures (Tré-
cé Inc., Adair, OK, USA) were used. In 2021,
the traps were installed in the first week of
May, while in 2022, they were placed in the
last week of April. Five traps were placed
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Table 1. List of in five major agricultural regions of Georgia (Guria, Samegrelo, Imereti, Kartli
and Kakheti) and monitoring locations/sites (2ha size of each) of Drosophila suzukii with GPS
coordinates and key crops where monitoring traps were located.

. Monitoring [Number| GPS coordinates and Key crop and . o
Region . . dominant Site description
Location | of traps altitude .
cultivar
Guria Laituri 5 N41.917912° E41.867443°| Blueberry: | Homogeneous blueberry plan-
25ma.s.| Legacy | tation, scarce wild vegetation in
surroundings. Drip irrigation. Pes-
ticide application scheme pro-
posed by nfa.gov.ge. Imported
bumble bees (Bombus terrestris)
for pollination
Naruja 5 N41.904938° Blueberry: |Homogeneous blueberry planta-
E41.958540° 135m a.s.| Legacy [tion, wild vegetation by herbs in-
cluding elderberry. Drip irriga-
tion. IPM scheme proposed by
nfa.gov.ge.
Natanebi 5 N41.910132° Strawberry: |Strawberry plantation with dense
E41.787358° 0m a.s.l. Fortuna wild vegetation around, most-
ly elderberry Drip irrigation. Pes-
ticide application scheme pro-
posed by nfa.gov.ge.
Tsetskhlauri 5 N41.871870° Blueberry: | Homogeneous blueberry plan-
E41.873768° 57m a.s.l. Legacy | tation, scarce wild vegetation in
surroundings. Drip irrigation. IPM
scheme proposed by nfa.gov.ge.
Imereti Melauri 5 N42.193969° Strawberry: | Subsistence farm. Multicropping.
E42.367201° 33m a.s.l. Elsanta Different crop varieties harvest-
ed at different periods of season.
No insecticide application. Fungi-
cides and NPK fertilizers applied
Obcha 5 N42.123688° E42.89659°| Grapevine: | Homogeneous partially organic
18Tm a.s.l. Tsitska and | vineyard, scarce wild vegetation
Tsolikauri in surroundings.
Rokhi 5 N42.116746° E42.720127°| Grapevine: | Homogeneous vineyard, scarce
112m a.s.l Tsolikauri | wild vegetation in surroundings.
Pesticide application scheme pro-
posed by nfa.gov.ge.
Sazano 5 N42.190810° E43.05072°| Grapevine: | Small scale vineyard surrounded
196m a.s.l. Tsolikauri | by some fruit trees and wild veg-
etation including elderberry and
blackberry. Pesticide application
scheme proposed by nfa.gov.ge.
Kakheti Kondoli 5 N41.960772° Grapevine: |[Homogeneous vineyard with fruit
E45.596703° 370m a.s.| |Saperavi and| trees (plum, peach) around. Pes-
Cabernet | ticide application scheme pro-
Sauvignon posed by nfa.gov.ge.
Kurdgelauri 5 N41.95217° E45.529221° | Grapevinee: Vineyard surrounded by wild veg-
427m a.s.l Rkatsiteli | etation mostly represented by

blackberry. Pesticide application
scheme proposed by nfa.gov.ge.

© Benaki Phytopathological Institute
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. Monitoring |Number| GPS coordinates and Key crop and . _
Region . . dominant Site description
Location | of traps altitude .
cultivar
Kakheti Mukuzani 5 N41.810777° E45.711029° Grapevine Vineyard surrounded by wild veg-
512ma.s.l. Saperavi etation mostly represented by
blackberry and other perenni-
al herbs. Pesticide application
scheme proposed by nfa.gov.ge.
Shashiani 5 N41.822433° Strawberry: | Strawberry field surrounded by
E45.6679821°669m a.s.l| Kakheti 1 |wild vegetation mostly represent-
ed by blackberry, other perenni-
al herbs and mulberry. Pesticide
application scheme proposed by
nfa.gov.ge.
Kartli Agara 5 N42.024877° Strawberry: | Homogeneous strawberry field
E43.796545° 646m a.s.l.| Fortuna |with almost no wild vegetation in
surroundings. Drip irrigation. Pes-
ticide application scheme pro-
posed by nfa.gov.ge.
Apnisi 5 N41.995626° Cherry: | Cherry orchard with adjacent ap-
E43.900884° 662 ma.s.l.| Lapins |ples. Dripirrigation. Pesticide ap-
plication scheme proposed by
nfa.gov.ge.
Kvenatkotsa 5 N42.045033° Cherry: |Homogeneous cherry orchard, al-
E 43.831335°639 m a.s.| Lapins most no any wild vegetation in
surroundings. Drip irrigation. Pes-
ticide application scheme pro-
posed by nfa.gov.ge.
Skra 5 N41.988408° Cherry: Cherry orchard with some wild
E43.995987° 618m a.s.| Regina vegetation around
Samegrelo Ingiri 5 N42.471770° E41.797044° Blueberry: |Homogeneous blueberry planta-
50m a.s.| Legacy [tion, wild vegetation in surround-
ings including elderberry. Drip ir-
rigation. Pesticide application
scheme proposed by nfa.gov.ge.
Narazeni 5 N42.422460° Blueberry: |Homogeneous blueberry planta-
E41.923300° 131Tm a.s.l. Legacy [tion, wild vegetation in surround-
ings including elderberry. Drip ir-
rigation. Pesticide application
scheme proposed by nfa.gov.ge.
Rukhi 5 N42.534009° Blueberry: |Homogeneous blueberry planta-
E41.879254° 133m a.s.| Legacy [tion, wild vegetation in surround-

ings including elderberry. Drip ir-
rigation. Pesticide application
scheme proposed by nfa.gov.ge.

at each site with 4 traps placed at the edg-
es and one in the middle of the field as rec-
ommended by the producer. They were in-
stalled at the height of 1-1.5 m from the
ground. The traps were placed at the shad-

ed areas of the canopy and were checked
for the SWD presence once a week. Lures in
each trap were changed once per month as
recommended by the producer company. In
total, for twenty-three study sites, 95 SWD

© Benaki Phytopathological Institute
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Figure 1. Map showing the distribution of study locations of Drosophila suzukii in five major agricultural regions of Georgia

(extracted from Murvanidze et al., 2022).

traps were used.

Temperature data for each region were
retrieved from local weather stations. Dai-
ly minimum, mean and maximum temper-
ature data were retrieved from 1% January
2021 to October 30 2022. Degree-days (DD)
were calculated using 7.2°C as a lower devel-
opment threshold (Tochen et al., 2014). Cu-
mulative daily DD totals were calculated for
each site until the end of monitoring in the
end of October.

The captured flies were extracted from
traps using a fine painting brush and stored
in 95% alcohol for further sorting, identi-
fication and morphological analyses. The
flies were identified and sex-separated us-
ing stereoscope UNITRON Z850 to confirm
presence of D. suzukii. |dentified flies were
counted and separated into the male and fe-
male adult individuals. After identification,
the sampled material was stored in 70% al-
cohol and voucher specimens are stored to
the insect collection of the Agricultural Uni-
versity of Georgia.

Data analysis

For the population dynamics, the aver-
age SWD captures was calculated per week,
per region for major crops, namely blue-
berry for Guria and Samegrelo, grapevine

© Benaki Phytopathological Institute

for Imereti and Kakheti, and cherry for Kar-
tli region. To estimate the sex-ratio of SWD,
the weekly average numbers of male and fe-
male individuals were used.

The effect of the year, season, region and
crop species on the SWD captures was an-
alyzed independently using a “linear mixed
effects model” with random factors of trap
and date (of weekly monitoring); the func-
tion “Imer” of the Ime4 package (Bates et al.,
2014) and ANOVA of the “car” package (Fox
and Weisberg, 2018) were used. Data on D.
suzukii captures were log transformed be-
fore the analysis to improve homogeneity of
variances. All analyses were carried out us-
ing R version 4.3.2 (R Core Team 2022).

Results

The first SWD adults in all study regions were
observed in the beginning of May. The first
SWD flies were captured in Guria and Same-
grelo regions when average daily high tem-
peratures exceeded 13°C and 10°C (172 and
246 DD?7.2 respectively). In Imereti region
first flies showed up on 21 June (745 DD7.2)
in 2021 season, while in 2022, they were al-
ready present in the field on 15 May (254
DD7.2). In Kakheti region they first appeared
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on 28 June in 2021 (954.5 DD7.2) and on 14
June in 2022 (672 DD7.2) and in Kartli they
were trapped on 17 July in 2021 (957.3 DD7.2)
and on 22 June (563.4 DD7.2) in 2022.

In blueberry fields in Guria and Same-
grelo regions, the number of SWD captures
increased in the end of July and the begin-
ning of September (Fig. 2). In vineyards, the
increase of pest abundance started with
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the beginning of ripening of grapes from
August. However, in the Imereti region it
dropped in September, while in Kakheti the
numbers continued to increase until Octo-
ber (Fig. 2).

The year was a significant factor for
overall population of SWD captures (DF =1,
p<0.001, Table 2) which were lower in 2021
compared to 2022 (Fig. 3, Table 2). The re-

X X X X
\)(’0 \)% O% ,?’\)% ?‘\)QO ,%®Q &Q,Q ,‘OQJQbf?Q’Q,)’,OO 0,00 /\/0(/ b(o(.a
ORI A

Dates of weekly monitoring

= Guria = = =Samegrelo

Imereti

------ Kartli Kakheti

Figure 2. Fluctuation of Drosophila suzukii population in Guria, Samegrelo, Imereti, Kartli and Kakheti agricultural regions
of Georgia. Abundance represents average of weekly trap captures of adult D. suzukii in the years 2021 and 2022.

Table 2. Effect of year, season, region and
crop on the abundance of Drosophila suzukii
three crops (blueberry, strawberry, cherry,
wine grapes) in five major agricultural re-
gions of Georgia (Guria, Samegrelo, Imereti,
Kartli and Kakheti). Parameter estimates of
linear mixed effects model with the random
factor trap and date of observation with
fixed factors year, season, region and crop.
Data of D. suzukii abundance were log trans-
formed before the analysis (Significance
codes: 0 **¥'0.001 ** 0.01*' 0.05"” 0.1"1).

Chisq DF Pr (> Chisq)
Year 141.5 1 <0.0071%**
Season 61.7 5 <0.007%***
Crop 8 3 <0.05*
Region 27.8 4 <0.007%**

gion significantly affected the captures of
SWD (DF =4, p < 0.001, Table 2). The effect
of time was different in each region: from
2021 to 2022, the number of individuals in-
creased by 365% in Imereti, by 200% in Gu-
ria, by 150% in Kartli, by 1600% in Kakheti
and by 4380% in Samegrelo (Table 3, Fig. 4).
The crop (blueberry, strawberry, vine
grapes, cherry) was a less significant driver of
pest abundance (DF = 4, p<0.05, Table 2), with
lower captures in cherry orchards compared
to blueberry, strawberry and grapes (Fig. 5).
The season was another significant con-
tributor (DF = 5, p < 0.001, Table 2) to the
pest density. While the pest population re-
mained low during the 2021 monitoring pe-
riod, in 2022, the number of captures were

© Benaki Phytopathological Institute



Drosophila suzukii in Georgia 17

25

1
@

Ig number of SWD individuals
|
Q O O

0.0

2021 2022

year

Figure 3. Population of Drosophila suzukii (average number of
individuals after log transformation of data) across five major
agricultural regions of Georgia during the years 2021, 2022.

higher in autumn and summer compared to
spring (Fig. 6).

Sex ratio between the average num-
bers of male and female individuals of D.
suzukii was almost equal both, in 2021 and
2022 years (Fig. 7A). The same pattern was
observed on a regional basis with the ex-
ception of Samegrelo and Kakheti regions
where number of females exceeded the
number of males in 2022 (Fig. 7B).

Discussion

As mentioned above, the presence of D. su-
zukii in Georgia was first detected in 2017
(Japoshvili et al., 2018) and by 2021 it was al-
ready distributed countrywide (Murvanidze
etal., 2022). However, the initial date and the
route of the pest invasion remain unknown.
The preliminary, small-scale monitoring in
blueberry and strawberry fields (Guria re-
gion) conducted in 2020 (in the same loca-
tions as in the current study) from early July
to the end of October, showed presence of
SWD individuals started in early July (own
unpublished data). These and continued ob-
servations confirm the existence of well-es-
tablished population of SWD in this region
and lead us to assume that the pest invad-
ed Georgia much earlier prior to the first
detection in 2017. According to early sim-
ulation models (Cini et al., 2012) spread of
the pest was predicted all over Europe, to-
wards more humid areas compared to the
dry Mediterranean environments. Indeed,

Table 3. Mean population of Drosophila suzuki in five major agricultural regions of Georgia
(Guria, Samegrelo, Imereti, Kartli and Kakheti) during 2021 and 2022.

Sites Mean SWD = Stdev
2021 2022

_ Kondoli 0.64 +0.29 9.87 £4.71
@ Kurdgelauri 1.38+0.32 16.07 +4.94
‘r;u Shashiani 2.25+0.59 28.20 +5.57
Mukuzani 0.71+0.14 30.96 + 11.59

Skra 0.27 +0.08 0.81+0.22

£ Apnisi 113+0.23 1.99 +0.70

N Agara 0.16 + 0.08 0.61+0.18

Kvenatkoca 0.01 £0.01 0.59+0.29

Melauri 1.45 +0.38 13.78 £ 5.47

3 Obcha 1.46 + 0.42 5.24+1.72

£ Rokhi 0.74 +0.19 2.64+1.13

Sazano 2.43 +0.81 6.63 £1.33

b o Rukhi 0.28 +0.11 6.92 +2.20
£ g Ingiri 0.46 +0.22 30.75 + 10.89
2 Narazeni 143 £0.48 23.35+10.63

Tsetskhlauri 0.37 £0.08 1.81 + 045

8 Natanebi 0.54+0.14 0.83 +0.27

3 Naruja 2.28+0.65 7.17 +2.81
Laituri 0.33 +0.09 0.67 +0.20
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our studies confirm spread of SWD from the
Western part of the country, areas with hu-
mid subtropical climate towards the East, re-
gions with dry continental climate.

The pest population started to build up
from July and continued to increase through
August and September. In wine producing
regions, SWD population increased in au-
tumn, close to the vine grapes harvesting
season. These observations are in accor-
dance with the phenological records pro-
vided in regions of a similar latitudinal range
(Joshi etal., 2016; Walton et al., 2019; Swobo-
da-Bhattarai and Burrack, 2020). This allows
to state that the early season crops are out
of the risk of infestation (Joshi et al., 2016).

The year was a significant contribu-
tor showing a population increasing pat-
tern from 2021 to 2022. However, the differ-
ence was less significant for Guria region,
where pest was first detected. This finding
supports our previous assumption about
the initial invasion of SWD from Southwest-
ern part of the country. We speculate that
the pest entered Georgia from neighboring
country - Turkey, where its presence was first
recorded in 2014 in Erzerum, close to Guria-
Achara part of Georgian border (Orhan et
al., 2016). On the other hand, D. suzukii was
first recorded in Russia in 2017 in Sochi (Bi-
enkowsky and Orlova - Bienkowskaya 2020),
which is close to Abkhazeti and Samegrelo
regions of Northwestern border of Georgia.

© Benaki Phytopathological Institute

As the abundance of D. suzukii in Samegre-
lo orchards was significantly lower in 2021
compared to 2022, we assume that 2021 was
the establishment year for the pest followed
by the dramatic increase of population in
2022. In cherry orchards and the strawberry
field located in Kartli region, the pest pop-
ulation remained low. These locations rep-
resent homogeneous cherry plantations
without wild vegetation that could serve as
alternative host for the pest.

The suggested pathway of pest distri-
bution from west to east Georgia is further
supported by the dates of first observation
events: in Imereti region during the 2021
season, the presence of SWD individuals
was first detected on 21 June, while in 2022,
the pest was already present on 15 May. The
same applies for Eastern Georgia - Kartli
(first observation in 2021 - 10 July, in 2022
- 15 May) and Kakheti (first observation in
2021 - 28 June, in 2022 - 14 June). This pat-
tern is an indicator of unstable, still estab-
lishing population, while close dates of first
observations confirm adaptations of the
pest to specific climate conditions (Drum-
mon et al., 2019).

Crop type had a less significant effect
on the pest distribution and abundance. In-
deed, we could observe an increase of the
pest population in blueberry plantations in
the end of the summer when the main crop
was long harvested. These plantations were
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surrounded with wild alternative suscepti-
ble host plants for SWD such as blackberry
(Rubus spp.) and elderberry (Sambucus nigra
L.). In vineyards, the increase of pest pop-
ulation coincided with ripening of grapes,
however, the highest increase in abundance
in vineyards was observed in early Octo-
ber, when harvest was already finished. Re-
maining over ripe grapes together with sur-
rounding blackberries may have supported
the presence of the pest. The importance of
alternative hosts to maintain the population
of D. suzukii has been reported by a number
of other studies (Asplen et al., 2015; Arné et
al., 2016; Drummond et al., 2019).

The proportion of male : female individ-
uals of D. suzukii individuals captured in the
traps supported 1:1 sex ratio for Guria, Im-
ereti and Katli region in both years, while
in Samegrelo and Kakheti proportion of fe-
males was higher in 2022. Drummond et al.
(2019) reported that drop of proportion of
male individuals over seven years of obser-
vations, could affect overall population size
in a long-term period, although, he indicat-
ed that this pattern was probably due to
bacterial (Wolbachia) infestation. Similarly,
different factors, including crop phenology
or diseases could affect patterns of sex ratio
which therefore might not serve as a reliable
indicator of future population growth.

Provided investigation in current work
confirms well established population of D.
suzukii all over the country and in all sus-
ceptible crops. There is a rapid increase of
the pest population and widening disper-
sal within two observation years, indicating
the urgent need of evaluation of the applied
management strategies to prevent econom-
ic losses. Studies in other berry production
countries report 20% or higher yield losses
if SWD is left uncontrolled (Bolda et al., 2010,
Goodhue et al., 2011; Walsh et al., 2011).

At the same time the importance of pre-
ventative control tactics is widely acknowl-
edged (Lee et al.,, 2011; Leach et al., 2017;
Knapp et al., 2020). None of such strategies
for D. suzukii control are elaborated in Geor-
gia so far. Pesticide applications and sani-
tary procedures are known as immediate so-

lutions, but there is low likelihood of gaining
long-term effect. Insecticides used for con-
trol of SWD population are broad-spectrum,
killing also beneficial insects (Walsh et al.,
2011; Cini et al., 2012; Hoffmann Schlesener
et al., 2017). The problem is even worse for
organic crop producers as there are no spe-
cies-specific insecticides for D. suzukii (Tait et
al., 2021).

The most important objective in inte-
grated pest management of D. suzukii is to
monitor the population dynamics of the
pest, showing seasonal fluctuation and
peek activity (Drummond et al., 2019). Var-
ious baits for monitoring are available in
the market or self-made (Walsh et al., 2011).
Also, our study showed a clear increase of
SWD correlating with the ripening of alter-
native crops such as blackberry or elder-
berry in the surroundings of the crop field.
Rapid harvest of crops and removal of sur-
rounding alternative host plants that main-
tain pest population when the crop plant
is not available, is crucial to maintain pop-
ulation below the threshold level as report-
ed by literature (Cini et al., 2012; Leach et al.,
2017). Maintenance of spoiled fruit or other
plant residues, as well as storage containers
in the field is another possible shelter for the
pest as detected in strawberry field in Guria
region (trap close to such area showed high-
er captures of flies compared to other traps
in Natanebi) and confirmed by other studies
(Cinietal., 2012; Leach et al., 2017).

Based on our findings, integrated pest
management of D. suzukii, in our percep-
tion, should include the following major
components: continuous monitoring of
pest population using commercially avail-
able or hand-made traps; minimize the use
of broad-spectrum insecticides in cases of
increased captures in traps; sanitation pro-
cedures including removal of and of any
plant residues, compost, containers in field
and of alternative hosts surrounding crop
fields/orchards.
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MNapakoAovOnon mMAnOuopov Kat a§loAdynon tng KaTaotTaong
TOU VEOU XWPOKATAKTNTIKOV VTOpov, Drosophila suzukii
(Matsumura) (Aintepa: Drosophilidae), og diapopa cuoTipata
KaAAiépyetag tng MFewpyiag (Sakartvelo)

G. Japoshvili, M. Murvanidze, N. Inasaridze, N. Meskhi, Z. Lipartia kat

L. Namicheishvili

NepiAnyn MNpaypatomoidnke mapakodovdnon ¢ Slakuuavong Tou MANBUGHOUY Kal TG KATAVOUNAG
¢ KnAidomtepng Spocodihac Drosophila suzukii (Matsumura, 1931) o€ Té00€pIC eumaBeic KAANIEPYEL-
€C (LOPTINO, PPAOUAQ, KEPATTL, OIVOTIOINCIUA OTAPUALQ) OF TTEVTE KUPLEC YEWPYIKEG TIEPLOXEC TNG Mewpyi-
a¢ (Guria, Samegrelo, Imereti, Kartli and Kakheti) katd ta étn 2021 kat 2022 pe 0TOX0 TN KEAETN TOU E-
y€6ouc Tou MANBuGUOU Kal TNV EKTIUNON TNE KATAOTACNC Tou vTdpou. H mapakohouBnon Tou mAnbu-
opov O1e€rx0n oe T€o0epic TomoBeoieg kAOe meploxG peAETNG o€ fdopadiaia faon amod Tov Mdto £wg
Tov NoéuPpto, pe tn xprion mayidwv PHEROCON® SWD pe S6Awpa eupéwg @dopatog PHEROCON® SWD
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PEEL-PAK™. H épeuva €8e1€e onuavTikh avénon tou mAnBuopuol amd 1o 2021 éwc To 2022 OTIC TEPIOOO-
TEPEC amd TIC TomoBeaieg mou peletriOnkav. AbEnon MAnBucuol SlamoTwonke o€ GAOUC TOUC OTTWPW-
VEC EKTOC amd TIC KEPAOIEC. H amouaia eVOANAKTIKWY QUTWV EEVIOTWV O€ YeITviaon Ue TV KaAAEpyela
€XEL Kpioun onuacia yia tnv mpooTacia tng KAANEPYELag and Tnv eméKTacn Tou evidpou. To KaAAEp-
YoUueEvo €idog dev gixe onuavTiki emidpacn oto D. suzukii. O MANBUOUAE TOu EVTOHOU ATAV ONUAVTIKA
HEYAAUTEPOC TO KAAOKaipL Kal To PBIvOMwPo o€ aUYKpLon Ue TRV dvolén, mBavwe Adyw TN wpidavong
TWV KAPTIWV EVAANAKTIKWV KAAMEPYEIWV OTTWE TO BATOMOUPO Kal 0 GauTOUKOC. H avaloyia gpUAou Je-
Ta&L apPOEVIKWV Kal BNAUKWV atopwy ATtav oxedov 1:1 kat mapéueive otabepn katd tn didpkela Tne die-
TOUC TIEPLOSOU PENETNG O€ ONEC TIC TTEPLOKEC. EKTIOUpE OTLTO D. suzukii elo\Be otn Xwpa and 1o voTio-
OUTIKO TUAKA TNG KAl ETEKTABNKE TTPOC TA AVATOAIKA. MéXpt oTIyur¢ 0T Fewpyia 6ev €xouv avamTuyOei
OTPATNYIKEC Yla TOV €AeyX0 TOU D. suzukii. EmeuBACEIC UE AMOTEAECUATIKA QUTOTIPOOTATEUTIKA OKEVA-
opata e Bdon tnv mapakoAouBnaon o EVTOHoU KaBWE Kal HETPA LYIEIVAC TToU TIEpIAABAvouy amoud-
KPUVON TWV EVOANAKTIKWV QUTWVY EEVIOTWV Kal TUXOV UTTOAEIUUATWY TNG KAAAEPYELAC amd TO Xwpddl
eival avaykaia yia va amog@evy0ei mbavy mAnBuouiakn é€apon Tou eviduou.

Hellenic Plant Protection Journal 17: 111-123, 2024
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