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ABSTRACT

Onion thrips (Thrips tabaci Lindeman) is a serious pest of cabbage worldwide. This study assesses the
distribution of this thrips in three cabbage varieties (Proctor, Partula, and Atria) cultivated in open fields
in three localities of Kosova (Barilevé, Prishtiné, and Podujevé). The experiment was conducted during
2020 and 2021 in randomized Fisher blocks design with four replications. Observations on the incidence of
thrips confirmed with yellow sticky traps measuring 15x 20 cm revealed statistically significant differences
with regard to years, localities, and varieties. This study reveals for the first time, the occurrence of 7.
tabaci on cabbage varieties cultivated in Kosovo.
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Onion thrips Thrips tabaci Lindeman (Thysanoptera:
Thripidae), is a worldwide distributed insect pest of
economic importance (Diaz Montano et al., 2011;
Fail, 2016). Direct feeding causes economic damage
to over 300 host plant species, causing U.S. $1 billion
in crop losses (Balan et al., 2018). Besides causing
direct damage, this pest has been known as a vector of
two economically significant viral pathogenes, tomato
spotted wilt virus (TSWYV), and Iris yellow spot virus
(IYSV). It is estimated that [YSW causes annual losses
of U.S. $90 million to onion production in the western
USA alone (Gent et al., 2006), whereas TSWV can cause
over U.S $1 billion in crop losses annually worldwide
(Goldbach and Peters, 1995). Onion thrips damage
the white cabbage (Brassica oleracea L.) outdoors
(Wolfenbarger and Hibbs, 1958) and in storage as well
(Fox and Delbridge, 1977). Damage can appear as a
bronze discoloration and/ or a rough texture on leaves
within heads (Shelton and North, 1986), causing injury
up to 20 layers deep (Trdan et al., 2005) and reducing
marketable yield.

The use of insecticides usually results in poor control
of onion thrips on cabbage (Andaloro et al., 1983), and a
high amount of insecticides is required because of their
high escape capacity, fast development rate, and low
sensitivity to the insecticides. On the other hand, few
studies have been carried out to evaluate the patterns
of resistance of cabbage varieties against onion thrips.

Three different mechanisms of plant resistance to insects
have been defined 1) non-preference (antixenosis), 2)
antibiosis, and 3) tolerance (Painter, 1941). Based on
the number of thrips colonizing the cabbage heads,
Fail et al. (2008) reported that only some varieties
possess antixenotic resistance. Despite several studies,
the resistance mechanisms of cabbage to onion thrips
remains unknown (Shelton et al., 2008). Taking into
consideration the fact that 7. fabaci is a serious threat
to cabbage production worldwide (Shelton et al., 1983;
Giessmann, 1988; Kristof and Penzes, 1984; Kahrer,
1992; Herold and Stengel, 1993; Ellis et al., 1994), the
main goal of this work was to assess its buildup and
population dynamics in three cabbage varieties grown
in open fields in the three localities of Kosova during
two cropping seasons (2020-2021).

MATERIALS AND METHODS

Field surveys for T tabaci infesting cabbage in the
three most important localities of cabbage production
in Kosovo (Prishting, Barilevé, and Podujevé) were
undertaken in the 2020-2021 growing season. The
fields were situated in Prishtiné (42°6882°, 21°1466°,
603 masl), Podujevé (42°8322°, 21°2081°, 636 masl)
and Barilevé (42°7518’, 21°1210°, 526 masl). Three
varieties of cabbage (Proctor, Partula, and Atria) were
included, and these were grown under insecticide-free
conditions. In May, cabbage seeds were sown in pro
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trays filled with vermiculite, one seed per cell, and
covered with a polythene sheet until germination.
After the seeds were germinated, seedlings were
transplanted during June, with spacing of 60x 40 cm.
Cultural practices were followed as recommended for
cabbage (Filgueira, 2000). Each variety was planted in
an experimental block of 1 ha, with plot size of 0.25 ha,
forming four plots/ variety in each locality, and these
were arranged in a randomized block design.

To assess the thrips abundance and distribution in
varieties, yellow sticky traps (BB sticky trap yellow
NHS- 25x 10 cm) were placed folowing Pobozniak et
al. (2020). These traps were produced by Biobest Group
NV, Belgium, and placed randomly 1 m apart in the
middle of each plot, attached to wooden stakes in such a
manner that their bottom edges were 10-15 cm above the
plant heights. These traps were checked and replaced at
15-day intervals, from the beginning (July) until harvest
(September). After the removal of traps, these were
wrapped with clear plastic cling film, and provided with
the most relevant data (date of sampling, plot number,
variety, locality, etc.). These were taken to the laboratory
of Plant Protection at the Faculty of Agriculture and
Veterinary to identify the thrips and assess their numbers
as well. At the laboratory, each trap was examined,
and thrips removed from using mineral spirits, before
slide mounted in drops of the Heinz solution under a
stereomicroscope and identified to species level under
a compound microscope, following Mound and Walker
(1982). Given that climatic conditions can influence
thrips buildup and distribution (Morsello et al., 2008),
meteorological data from the Prishtina meteorological
station were obtained. The data were statistically
processed using the MSTAT-C software packages
developed by the University of Michigan version 2.10,
and analysed for three-way ANOVA with significance
determined using LSD (p=0.05 and 0.01).

RESULTS AND DISCUSSION

The observations on the appearance and distribution
of Ttabaci revealed its occurrence in all cabbage
varieties, and their numbers varied over year, localities,
and cabbage varieties (Table 1). The incidence started
from the beginning of the growing season when the
seedlings had just been planted and continued in the
entire growing season, with high intensity. Leite et
al. (2006) observed that the thrips population tends
to increase in the final phase of the plant or reaches a
peak in about 40 days after planting when the cabbage
head is formed. Voorrips et al. (2008) concluded that
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cabbage suffers more damage later in the season. The
frequency of appearance in varieties varied over years,
with maximum (29881 individuals) during 2020;
maximum incidence was in Prishtiné variety. Morsello
etal. (2008) observed that temperature and precipitation
can influence the thrips incidence. The varieties
showed variations; Atria was the most affected, while
the least affected was Partula. There were significant
differences in the degree of susceptibility of some
varieties like Golden Cross, Balashi, Riana, Autumn
Queen, ‘Leopard’, Ama-Daneza’, and ‘Galaxy’ (Fail
and Penzes, 2001). Also, it has been reported that there
is a large difference in thrips damage among red and
white cabbage varieties (Shelton et al., 1983; Stoner
and Shelton, 1988; Steene Van and Tirry, 2003; Trdan
et al., 2005).

The ANOVA and LSD analyses revealed significant
differences in incidence between years, localities,
and varieties (Table 1). In 2020, in relation to 2021
(Factor A), where its numbers were 333.2 and 220.2
individuals, respectively; these differences are highly
significant. Such differences were observed with
regard to localities as well (Factor B), maximum was
at Pristin€ (326.2) and the least in Podujevé (246.6),
and these varaitions are highly significant. Amongst the
varieties (Factor C) also, highly significant differences
were observed- Atria with maximum (392.6) and the
least with Partula (157.8). Regarding the interactions of
factors, statistically significant differences were found-,
concluding that the appearance and distribution of
T. tabaci varies considerably. With the aim of managing
the T. tabaci in cabbage, it would be extremely useful
to investigate the feasibility of an IPM strategy at the
farmer level. Planting varieties with tolerance to thrips
damage may serve to protect cabbages without the use
of insecticides.
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