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Abstract: One of the most important agrotechnical factors that influence the growth conditions of
crops is plant density. Alterations in habitat conditions result in the emergence of phytophagous
organisms, whose development is closely associated with host plants. The objective of this study
was to assess the abundance and species composition of thrips (Thysanoptera) collected in soybean
plants of different varieties cultivated under different plant arrangements (row spacing, number of
seeds sown differed). The research was conducted at two locations in southwestern Poland between
2015 and 2018. The herbivores that inhabit plants were caught using an entomological net. The
experiments were carried out using the complete randomised block design, with four replications.
Regardless of location and treatment, thrips were the most numerous group of pests. Thrips tabaci
and T. fuscipes were the dominant species within the collected material. A total of 24 species of thrips
were identified and their dietary specialisation was determined. The assemblages of studied insects
were also analysed due to the density of the plants and the stage of development. The increase in
the sowing density of soybean (90 seeds per m?) resulted in a greater total number of thrips
compared to a lower sowing density (50 seeds per m?). The number of thrips significantly increased
during the flowering period and shortly after the flowering time, which made them a significant
threat to the plants. Therefore, it is crucial to develop innovative pest management strategies
tailored to effectively grow soybean to mitigate potential pest-related challenges.

Keywords: crop; Thysanoptera; herbivores; plant density; row spacing; number of seeds sown

1. Introduction

Soybean is one of the most important crops in many parts of the world, along with wheat, rice
and maize. Most of the production is located in the United States, Brazil and Argentina [1]. The seeds
of this crop contain approximately 40% protein and 20% oil, making it a high-quality food for humans
and animals. According to FAOSTAT data, the area under soybean in the world exceeds 132 million
hectares, of which about 4% is in the European Union [2]. The area of soybean increased also in
Poland, and the demand for its seeds is increasing every year. New varieties are being developed that
can adapt to European climatic conditions and day length. There are currently 40 varieties in the
National Register of Agricultural Crops in Poland, and the number of varieties has increased
significantly in recent years. This indicates a significant increase in interest in non-GM soybean
cultivation. In 2022, the area under soybean was 48,194 hectares [3], however this crop is still consider
as a minor crop due to low and unstable yields [4].

Both plant spacing and plant density have a major influence on the environmental conditions of
the field. It is also directly related to the presence of entomofauna in the field [5-7]. A higher plant
density prevents the soil from heating up and keeps the air humidity relatively constant. The
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microclimate of a given field affects not only the size and quality of the crop, but also the presence
and development of insects [8]. When considering the effect of plant density on the presence of
harmful and beneficial entomofauna, it must also be taken into account that density affects not only
the amount of food available in the form of host plants, but also the quality of this food, because a
sufficiently high density causes excessive competition for light and microelements contained in the
soil, a change in the nutrient content of the plant and consequently a change in the attractiveness of
plants to herbivores [9].

Thrips (Thysanoptera) are one of the most important herbivores feeding on soybean plants.
Neves et al. [10] found that soybean yield losses can be as high as 17%. More than 6,500 thrips species
have been identified worldwide, of which about 60 are considered crop pests and only about a dozen
are capable of transmitting viruses [11,12]. Thrips have piercing sucking mouthparts, but unlike
Hemiptera, the mouthparts of Thysanoptera are asymmetrical (strongly reduced right lower
mandibles) [13]. These insects with incomplete metamorphosis damage various parts of the plant
(leaves, flowers and rarely fruits), suck the contents of the mesophyll cells and inject toxins into the
plants, causing the typical discolouration in the form of silver-white spots and visible pieces of dark
faeces. Later feeding causes deformation and death of young leaves, their premature fall and the
death of healthy plants. Thrips appear to be particularly dangerous during flowering, when soybean
is often attacked. They spend most of their time hiding under leaves, which is made possible by their
small size (most species reach 1-2 mm in body size) [14,15]. Their hidden lifestyle makes them difficult
to control with insecticides [16].

One of the most common pests in the order Thysanoptera is the tobacco thrips (Thrips tabaci). It
is a polyphagous species and is widespread in field and greenhouse crops throughout the world. Its
relatively short developmental cycle and ability to undergo parthenogenesis make it an extremely
dangerous pest of many crops [17]. In agricultural and horticultural practice, thrips play a major
negative role on cereals (Haplothrips aculeatus, H. tritici, Limothrips cerealium, L. denticornis, Kakothrips
robustus), legumes (Thrips major, T. fuscipennis, T. flavus, Frankliniella intosa, Taeniothrips atratus,
Odontothrips loti), flax and vegetables (K. robustus, T. tabaci), greenhouse plants (F. occidentalis, T.
tabaci, Echinothrips americanus) [16,18-23]. Crops also often contain beneficial Thysanoptera species.
A common species in Europe is Aeolothrips intermedius, which is mainly a natural enemy of other
thrips; both adults and larvae are predators [24,25].

To date, no specific studies have been conducted on thrips feeding on soybean plants in Europe.
The main objective of this study was to analyse the abundance and species composition of thrips in
soybean crops with different plant arrangements.

2. Materials and Methods
2.1. Study Area

The field research was carried out in 2015-2018 in two locations in south-western Poland: the
Agricultural Experimental Station in Wroctaw-Pawlowice (51°10'36.5 N, 17°06"24. 9 E) (Location 1),
which is part of the University of Environment and Life Sciences in Wroclaw (Lower Silesia), and in
the experimental fields of the Opole Agricultural Advisory Centre (OODR) in Losiow (50°80'14 N,
17°55"22 E) (Location 2) (Opole Voivodeship).

In Location 1, the experiment was carried out in 2015-2017 on a soybean plantation of the Merlin
variety, growing on fawn soil of light clay on medium soil, classified as a good agricultural suitability
complex, evaluation class III b [26]. In each year of the study, the soybean was grown under the same
habitat conditions, next to the place of the previous year’s cultivation. A slight change in the location
of the research plantation was caused by the principles of crop rotation. The forecrop was always
winter wheat of the Ostroga variety. The wheat was harvested with a combine harvester in the first
ten days of August and the crop residues were left in the field. Autumn tillage treatments included
pre-winter ploughing and treatments with a tillage unit (spring cultivator + spring roller). In spring,
the field was pre-fertilised with the following doses (kg ha™) 60 P20s, 120 KzO and 30 N. In each year
of the study, soybean seeds were sown with a plot seeder in the third decade of April. The sowing
depth was 3-4 cm. Before soybean emergence, herbicide treatments were applied to reduce the
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occurrence of dicotyledonous weeds (Afalon 450 SC with linuron as active ingredient) at a dose of
1.5 dm? ha™. In the second decade of May, after emergence, a treatment against dicotyledonous and
some monocotyledonous weeds was applied (Corum 502.4 SL, bentazon and imazamox as active
ingredients) at a dose of 1.25 dm? ha, combined with an adjuvant containing methyl oleate and fatty
alcohol (Dash HC) at a dose of 0.6 dm? ha'. No insecticide or fungicide treatments were applied in
the field trial. Soybean was harvested in the middle of September each year when the pods were fully
ripe.

In Location 2, soybean was grown under the same habitat conditions in each year of the study
(2016-2018), next to the previous year’s field location. A slight shift in field location was necessary
due to crop rotation principles. In each year, soybean was grown on soil belonging to the brown soil
type, class III a, and its soil suitability complex was defined as very good rye. In each year, the
forecrop was winter wheat of the Dakotana variety. In spring, pre-sowing fertilisation was applied
in the following doses P20s - 20 (kg ha'), K20 - 40 (kg ha'), MgO - 31 (kg ha), S - 26 (kg ha') and N
- 28 (kg ha'). Soybean was sown in the third decade of April. The sowing depth was 4 cm. Pre-
emergence herbicide treatments were applied throughout the plantation to reduce dicotyledonous
weeds (Sencor Liquid 600 SC + Command 480 EC (metribuzin and clomazone as active ingredients)
at doses of 0.6 and 0.2 dm? ha'). The post-emergence treatment against dicotyledonous and some
monocotyledonous weeds (Corum 502.4 SL, bentazon and imazamox) was applied at a dose of 1.25
dm? ha together with an adjuvant containing methyl oleate and fatty alcohol (Dash HC at a dose of
0.6 dm? ha! and Select Super 120 EC (cletodymium) at a dose of 0.8 dm? ha!). Seeds were harvested
when the soybean plants were fully mature, in the middle of September.

2.2. Experiment Layout

The experimental factors in Location 1 were different row spacing (15 cm and 30 cm) and the
number of soybean seeds sown per square metre (50 and 90) (Table 1). The experiment was designed
as a complete randomised block design with four replications. A total of 16 plots were used for the
entomological study. Each experimental plot was 10 metres long and 3 metres (30 m?) wide.

At the second site (Location 2), the field experiment was conducted in a randomised block design
with three replications. The experimental factors were row spacing and soybean varieties. The
research was carried out in the following variants: row spacing of 12 cm and 45 cm and soybean
varieties: Abeline (variety 1) and Lissabon (variety 2) (12 research plots in total) (Table 1). Each plot
was 5 metres long and 4 metres wide (20 m?).

Table 1. Experiment treatments at soybean fields in two research locations.

Wroclaw-Pawlowice (Location 1)

Research variant Row spacing (cm) Number of seeds sown on 1 m?
Al 15 50
A2 15 50
A3 30 90
A4 30 90

Losiow (Location 2)

Research variant Row spacing (cm) Soybean variety
B1 12 Abeline (variety 1)
B2 12 Lissabon (variety 2)
B3 45 Abeline (variety 1)

B4 45 Lissabon (variety 2)
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2.3. Insect Sampling

Arthropod collection on soybean plants was carried out at two sites using the same
methodology. The collection was carried out using an entomological net with a diameter of 40 cm
and a telescopic handle of 80 cm. The collection was carried out in three stages of the soybean, i.e.,
before flowering (BBCH 12-49 stage), during flowering (BBCH 51-60) and after flowering (BBCH 61-
71). The collection was carried out by moving along the longer side of the plot, in its central part.
Twenty movements with the entomological net were made in each plot. Caught arthropods were
immediately killed by poisoning with ethyl acetate. The entomological material was taken to the
laboratory of the Department of Plant Protection and preserved in a 75% ethanol solution. All
captured thrips were counted and identified to species.

The following keys were used to identify species on the basis of morphological characteristics:
‘Thysanoptera. Handbooks for the Identification of British Insects’ [15], ‘Pictorial key to the
economically important species of Thysanoptera in Central Europe’ [27], ‘Thysanoptera: an
identification guide’ [28], ‘Die terebranten Thysanopteren Europas und des Mittelmeer-Gebietes’
[29], ‘Comparative morphology of the second larval instar of Thrips genus species (Thysanoptera:
Thripidae) occurring in Poland’ [30].

2.4. Data Analysis

Total thrips abundance was analysed using a three-way ANOVA. For Location 1 the
independent variables were sowing density, row spacing and sampling date, and for Location 2
variety, row spacing and sampling date. For both localities three sampling dates were compared:
before flowering, during flowering and after flowering. Only the significant results are presented in
the paper. Analyses were carried out using Origin Pro software.

The thrips species communities in each site and sampling year were correlated with sampling
date, row spacing, sampling density (Location 1) and variety (Location 2) using redundancy analysis.
The contribution of the explanatory variables to the explained variance was determined using
factorial analysis. The analyses were carried out in Canoco 5. The species community in Location 1
and Location 2 was compared using PERMANOVA analysis. In addition, rarefaction curves were
constructed for the species community in both localities. The analyses were carried out using PAST
software.

3. Results

Thrips communities were relatively abundant, with mean counts ranging from 20 to 60
individuals per plot in Location 1 and from 5 to 20 individuals per plot in Location 2 across different
sampling dates (see Figures 1A and 1D). In both locations, sampling date had a significant effect on
total thrips abundance (p<0.0001) (Table 2). Furthermore, in Location 1, sowing density had a
significant effect on the abundance of thrips. Specifically, thrips abundance increased during soybean
flowering in Location 1 (Figure 1A), whereas it increased after flowering in Location 2 (Figure 1D).
In particular, a reduction in seed density from 90 to 50 seeds per m? resulted in a decrease in thrips
abundance at Location 1 (p=0.031) (Figure 1B). Especially during flowering, a higher number of thrips
was observed in the 90 seeds per m? compared to 50 seeds per m? (Figure 1C). However, neither row
spacing (in both locations 1 and 2) nor cultivar (in location 2) had a significant effect on thrips
abundance (Table 2).
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Figure 1. Total abundance of thrips in Location 1 (A-C) in the three-year study period and Location 2
(D) in the two-year study period. A - Total abundance of thrips on 3 sampling dates in Location 1. B -

Total abundance of thrips in 2 sowing densities in Location 1. C - Total abundance of thrips in 2

sowing densities in three sampling dates in Location 1. D - Total abundance of thrips on 3 sampling

dates in Location 2. a, b, ab, c - indicate significant differences between variants. Before flowering -
BBCH 40-53. During flowering- BBCH 54-69. After flowering- BBCH 70-84.

Table 2. Results of the three-way ANOVA with row spacing, sowing density (Location 1) date of
sampling and variety (Location 2) as the explanatory variables and thrips total abundance as response

variable.

DF

Sum of
squares

Mean
square

F value P value
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6
Location 1
Row spacing 1 152.11 152.11 0.44 0.51
Sowing density 1 1586.69 1586.69 4.6 0.031
Date of sampling 2 38421.54 19210.77 55.68  <0.0001
Sowing density x Date of 2 1127.1 563.55 163 020
sampling
Model 11 41852.83 3804.8 11.03  <0.0001
Error 132 45538.17 344.991
Corrected Total 143 87391
Location 2
Variety 1 3.13 3.13 0.02 0.88
Row spacing 1 2.35 2.35 0.02 0.90
Date 2 4547 44 2273.72 16.16  <0.0001
Model 11 4726.15 429.65 3.06 0.003
Error 60 8444.5 140.74
Corrected Total 71 13170.66

In the soybean crop, a total of 24 thrips species were identified in two different localities, with
20 species observed in each locality. The predominant species in both localities was Thrips tabaci,
followed by Aeolothrips intermedius and Thrips fuscipes (Figure 2A-B). In particular, T. tabaci and T.
fuscipes are phytophagous, whereas A. intermedius is a predatory species (Table 4). Apart from these
three species, the composition of dominant species within the communities varied between the two
locations. Statistical analysis using PERMANOVA revealed significant dissimilarities in the thrips
species communities between Location 1 and Location 2 (p=0.0001) (Table 3).

A - Location 1 B - Location 2

Figure 2. Rarefaction curves showing the dominance structure of the species community in Locations
1and 2.

Table 3. The results of the PERMANOVA analysis comparing the thrips species communities in
Locations 1 and 2.

Permutation N Total sum of squares Within-group sum of squares F p
9999 3.6 3.119 32.87 0.0001

Table 4. Ecological characteristics of the thrips species identified in soybean in two locations.

. Abrevia Trophic Food Host
Species . Qe e . .
tion group specialization (if applicable)
. . mainly other . .
Aeolothrips fasciatus supplements the diet with

AelFasc  predator thrips, adult

Li . 1758
(Linnaeus ) stages and larvae

plant pollen


https://doi.org/10.20944/preprints202407.1173.v1

Aeolothrips intermedius
(Bagnall, 1934)

Chirothrips manicatus
(Haliday, 1836)

Frankliniella intonsa
(Trybom, 1895)

Haplothrips aculeatus
(Fabricius, 1803)

Haplothrips
leucanthemi (Schrank,
1781)

Haplothrips niger
(Osborn, 1883)

Limothrips cerealium
(Haliday, 1836)

Limothrips denticornis
(Haliday, 1836)

Odontothrips loti
(Haliday, 1852)

Neohydatothrips
gracilicornis (Williams,
1916)

Thrips atratus
(Haliday, 1836)

Thrips flavus (Schrank,
1776)

Thrips fuscipennis
(Hailday, 1836)

Thrips major (Uzel,
1895)

Thrips nigropilosus
Uzel, 1985

Thrips tabaci
(Lindemann, 1889)

AeolIntr

ChirMa
nc

FranInt

HaplAc
ul

HaplLeu
c

HaplNig

r

LimtCer
e

LimtDen
t

OdonLo
ti

NGeracl

ThripAt
r

ThripFla

v

ThripFu
sc

ThripMa

Jr

ThripNi
gr

ThripTa
bc

predator
phytoph
age

phytoph
age

phytoph

age

phytoph
age

phytoph
age

phytoph
age

phytoph
age

phytoph

age

phytoph
age

phytoph
age
phytoph

age

phytoph
age

phytoph
age

phytoph
age

phytoph
age

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 15 July 2024

mainly other
thrips, adult

stages and larvae

oligophage

phytophage

oligophage

oligophage

oligophage

oligophage

oligophage

oligophage

oligophage

oligophage

phytophage

phytophage

phytophage

phytophage

phytophage

d0i:10.20944/preprints202407.1173.v1

supplements the diet with
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on flowers and leaves

associated with
monocotyledonous plants
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Most of the identified species exhibit phytophagous behaviour and have a wide range of host
plants that are not exclusively associated with soybean cultivation, but are able to survive and
reproduce in soybean plantations (Table 3). Species that are particularly associated with soybean
include Odontothrips loti, T. tabaci and T. fuscipennis. The prevalence of polyphagous species suggests
a lack of specialised thrips species closely associated with soybean cultivation at both sites.
Oligophagous species such as Neohydatothrips gracilicornis and Thrips atratus were present in smaller
numbers, but were trapped throughout the growing season, indicating potential feeding on soybeans
beyond their primary trophic spectrum.

The predatory A. intermedius was prominently represented, along with the less abundant A.
fasciatus, both of which prey on other thrips species, including adults and larvae. After flowering, a
number of species associated with monocotyledonous plants appeared, including Limothrips
cerealium, Haplothrips aculeatus, H. leucanthemi, Anapothrips obscurus and Chirothrips manicatus.
Interestingly, infestations of these species coincided with the harvest period, suggesting that thrips
migrate to soybean fields due to a lack of preferred food plants.

The ordination analysis of the thrips community highlighted the sampling date as the main
factor influencing the dynamics of the thrips community within the soybean crop (Table 5 and Figure
2). Factorial analysis (also shown in Table 5) indicated significant effects of three different sampling
dates on the distribution of thrips species. At Location 1, thrips species richness was highest during
the flowering season, although the specific composition varied between years (Figures 3 ACA). In
contrast, at Location 2, species richness peaked after flowering, with notable representatives
including L. cerealium, H. niger, H. leucanthemi, H. aculeatus (Figures 2 D-E).

Table 5. Results of the factorial analysis with row spacing, sowing density (Location 1) date of
sampling and variety (Location 2) as explanatory variables.

Factor Year Location Explain % Contr(1’/but10n pseudo-F P
(1]
Sampling date
Before flowerin 2015 Location 1 7.7 18.8 5.5 0.001
ore tio & 2016 Location 1 8.1 19.8 6 0.002
2017 Location 1 9.4 18.1 8.2 unkr?ow
2016 Location 2 7 18 35 0.001
2017 Location 2 6.7 93 7.4 0.002
Durine flowerin 2015 Location 1 7.7 18.8 5.5 0.001
& & 2016 Location1 8.1 19.8 6 0.006
2017 Location 1 9.4 181 8.2 unkrrl‘ow
2016 Location 2 28.1 72.8 13.3 0.001
2017 Location 2 6.7 93 7.4 0.001
After flowering 2015 Location 1 29.9 73.4 19.6 0.001
& 2016 Location 1 31.2 76.3 20.8 0.001
2017 Location 1 39 74.9 29.5 0.001
2016 Location 2 7 18 35 0.001
2017 Location 2 63.4 88 58.8 0.001
2015 Location 1 22 53 16 0.11
Sowing density 5115 Location 1 1 25 0.7 u“k;‘ow
2017 Location 1 32 6.1 29 0.073
Variety 2016 Location 2 1.7 44 0.9 0.6
2017 Location 2 0.8 1 0.8 0.48
2015 Location 1 1 25 0.7 0.71

= .
OWSPAANE 5016 Location 1 0.6 15 0.4 0.8
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Figure 3. RDA biplot of the thrips community in relation to the sampling date (before flowering,
during flowering and after flowering); sowing density (A, B, C), variety (D, E) and row spacing (A-
D). Before flowering - BBCH 40-53, During flowering- BBCH 54-69. After flowering- BBCH 70-84. The

full names of the species are given in Table 4.
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4. Discussion

The spatial structure of the canopy is determined by the spacing of plant rows, and the distance
between plants in a row significantly alters the microclimate that shapes the habitat conditions of a
given crop. The arrangement of plants and their density per unit area can, in turn, influence the
number of herbivores inhabiting the crop and, consequently, their harmfulness [31]. In the case of
soybean, there has been no comprehensive study of the influence of canopy plant density, seeding
rate or row spacing on the occurrence of pests, including thrips. Only preliminary studies on
herbivores and beneficial carabid beetles have been published [32]. Meanwhile, Santos et al. [33]
mentioned that thrips are an emerging problem, leading to soybean yield losses of up to 15%.

In the experiment, the lower sowing density (50 seeds per m?) generally reduced the occurrence
of thrips, consistent with the resource concentration hypothesis [34,35]. Based on this assumption, we
would expect herbivores to be more abundant in areas with higher densities of host plants [36]. The
resource concentration hypothesis predicts that the density of insect herbivores per plant will
increase as the density of host plants increases [34]. Poberezny et al. [37] captured more Oulema
beetles and larvae gathered with an entomological net in spring wheat grown at a seed density of 600
seeds/m? (the highest number of seeds used in the experiment described). In addition, dense plant
assemblages provide a more stable habitat for herbivores and increase reproductive potential [38].
Research by Krobb et al. [39] suggests that the density of cotton plants has a significant effect on the
occurrence of thrips and the extent of damage within plantations. Their study found that cotton
plants sown at the highest density (52.6 seeds per square metre) were less susceptible to damage and
had lower thrips populations than the lower sowing densities tested. Underwood and Halpern [40]
show that increasing plant density, as well as plant size and canopy architecture, has a significant
effect on insect density. In maize, Nowatzki et al. [41] investigated the damage potential of corn
rootworm to the crop. It was shown that reducing the distance between maize rows from 76 to 38 cm
should not increase the risk of root damage caused by Diabrotica virgifera larvae, although the number
of adult corn rootworm individuals increased with lower plant density. Hurej and Twardowski [5]
assessed the presence of herbivores in hybrid varieties of winter oilseed rape grown at different plant
densities. In this case, some pests, such as Brassicogethes aeneus, were significant at lower plant
densities. Nerlekar [42] states that the presence of herbivorous species is influenced by the amount
and condition of vegetation. According to this author, phytophagous organisms are usually more
likely to occur in less plant-dense environments, but this is not a rule as it depends on the biology of
the pests.

Thysanoptera, an important group of phytophagous insects, are known to feed on various crops.
However, in Poland there has been no assessment of their occurrence specifically on soybean
plantations, nor has there been a comprehensive identification of Thysanoptera species in this
context. Research has shown that the species composition and abundance of thrips changes with the
development of the host plant. Most of the thrips species trapped in the study sites show
polyphagous behaviour, the most abundant species being T. tabaci and T. fuscipennis, neither of which
are directly associated with soybean cultivation. K. robustus, cited in the literature as a legume-
associated species, was conspicuously absent from all surveyed locations [43,44]. Thrips species with
stable numbers throughout the growing season are T. tabaci and T. fuscipennis, together with the
predatory species A. intermedius. These species appear relatively early in the plantation cycle and
persist until the end of the season, benefiting from a broad trophic spectrum that enables successful
colonisation of soybean crops. The most notable population dynamics of these species occurs during
the flowering period, which coincides with the increased availability of high-protein food sources
such as soybean flower pollen. This period promotes significant population growth due to the
abundant food resources available. During flower feeding, thrips can cause anthers to rupture,
resulting in pollen shed, a common symptom that reduces flower pollination and ultimately reduces
yield [45-47]. In addition, thrips damage to flowers and fruit buds often results in deformation,
inhibition of fruit growth or even complete fruit mortality [46]. Similar trends for the occurrence of
T. tabaci, T. fuscipennis and A. intermedius were observed in different Fabaceae cultures in Poland. The
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less abundant species F. intonsa occurred in our study before and during the flowering period, similar
to studies in Poland [43], and Hungary [48]. Larvae of this species feed on pollen grains [43].

The second group of thrips, although less abundant, appears relatively early (BBCH 12-49) and
survives feeding on soybeans until the end of the growing season. This group includes T. flavus, T.
major, F. intonsa and H. aculeatus, which are ubiquitous species with a broad host spectrum and no
specific habitat preferences [49]. A notable specialist species in this context is Odontothrips loti, which
is exclusively associated with legume crops and was found in relatively low numbers at both study
sites. O. loti is closely tied to legumes and can only complete its life cycle by supplementing itself with
pollen from plants of this genus [50]. In Romania, O. loti, together with the related species O. confuses
and O. phaleratus, has been identified as a significant pest of lucerne, alfalfa and white clover used for
green fodder, causing substantial yield losses [51]. Another species, N. gracilicornis, known to be
associated with legumes, especially Vicia species such as V. cracca (bird vetch), was present in low
numbers at both locations.

Taking into account the expected expansion of soybean production in Poland and Europe due
to factors such as European Union policies, subsidies for legume production and the development of
new soybean varieties better adapted to the Polish climate, it is likely that thrips pressure will
increase. The emergence of more specialised pests specific to soybean is also a possibility. Therefore,
itis crucial to develop innovative pest management strategies tailored to effective soybean cultivation
to mitigate potential pest-related challenges.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org. Figure S1: Pictures of selected thrips species (by co-author Marcin Cierpisz).
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