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Spring alfalfa sowing was grown under non-irrigated conditions in the Experimental field of the Institute of Forage Crops, 
Pleven, Bulgaria. From 2018 to 2021, forage harvesting was performed at the flowering stage in four regrowth periods during 
the growing season. Sweeping with an entomological net was used. Canonical relationship analysis revealed that the popula-
tion density of Thysanoptera phytophagous and predator species was positively related to the temperature while humidity and 
rainfall negatively affected the thrips numbers. Thirteen species from three families, as well as eight genera of Thysanoptera, 
were identified. The family Thripidae was the most diverse, with a participation rate of 53.17%, represented by five genera 
and ten species. The Aeolothripidae family had a participation rate of 44.0% with two species. Harmful species comprised 
55.16% of the Thysanoptera species, while useful species accounted for 44.0%. The dominant species, Thrips tabaci Lin-
deman, 1889, made up 37.38% of the population, followed by the subdominant species T. atratus Haliday (1836) at 9.66%. 
The dominant species Aeolothrips intermedius Bagnall, 1934, accounted for 43.81% of the population density and mostly 
represented predatory thrips. Throughout the alfalfa growing season, T. tabaci was present, with the highest density observed 
during the second regrowth from late May to late June. The peak density occurred in the first ten days of June, during the 
button and early flowering stages. The population dynamics of A. intermedius corresponded with those of T. tabaci, indicating 
its significant role as a biological agent in alfalfa.

Thrips, which are representatives of the Thysa-
noptera order, are commonly found in the plant com-
munities of legumes, such as alfalfa (Medicago sati-
va L.). Thrips have rasping-sucking mouthparts that 
they use to extract plant juices and induce biochemi-
cal changes in the plant. The damage they cause in-
cludes deformation and wrinkling of the leaves due 
to irregular growth around the affected area. When 
their feeding is concentrated near the central node, 
the leaves may curl and resemble half-open funnels 
(Gao & Reitz 2017). Thrips damage not only redu-
ces productivity but also serves as a vector for virus 
diseases in plants. 

The Thripidae family is a numerous family of 
Thysanoptera, including the most economically 
important pests, among which the primary group 
feeds, damages and reproduces on the foliage and/
or flowers of plants, and only a few species are ob-
ligate predators (Remani et al. 2023; Moritz 2024). 

Thrips tabaci Lindeman (1889) is a widespread 
insect that feeds on an extensive host range. Thrips 
feed on leaves and damage the chlorophyll pigments 
in the leaf tissue. Destroying chlorophyll pigments in 
the leaf mesophyll caused by thrips leads to a redu-
ction in plant photosynthetic activity. That may im-
pede the transport of nutrients to generative organs 
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(Pushpendra et al. 2014). Thrips are becoming in- 
creasingly important because they reproduce quickly 
and can move easily. Thrips tabaci is most active du-
ring midday, regardless of the plant's growth stage. 
Large adult thrips numbers are usually found in the 
upper parts of the plants (Pobożniak & Koschier 
2014). In the monitoring and developing metho-
dology process for proper sampling, it is crucial to 
consider thrips control strategies and apply them as 
needed.

Loredo Varela and Fail (2022) found that  
T. tabaci and Caliothrips fasciatus Pergande (1895) 
had high population densities in alfalfa fields. The-
se species were significantly more destructive and 
harmful than Frankliniella occidentalis Pergande, 
1895. Authors reported that alfalfa grown under non
-irrigated field conditions can be more significant- 
ly susceptible to damage from thrips than alfalfa 
grown under irrigation.

The Aeolothripidae family are found on the 
flowers of their hosts and mainly feed on larvae of 
other species of Thysanoptera and small arthropods 
(mites, psyllids, whiteflies, etc.) inhabiting the plant 
flowers (Alavi & Minaei 2018; Moritz 2024). Adults 
and larvae of many species are facultative predators, 
although some are herbivores.

Aeolothrips intermedius Bagnall, 1934 is the 
most common species of this family on the Old 
Continent and is often mentioned in the context of 
biological control (Orosz et al. 2018). The species 
is usually not only the most numerous Aeolothri-
pidae representatives but is a predator of economic 
importance to phytophagous thrips and mites, being 
considered a potentially very effective autochtho-
nous facultative predator among zoophagous thrips 
in Europe (Abenaim et al. 2022).

Many Thysanoptera species are polyphagous, 
enabling them to survive and develop in diverse 
agricultural ecosystems. Certain species consistent-
ly endanger alfalfa and various other crops (Pustai 
et al. 2015).

In Bulgaria, Frankliniella intonsa Trybon, 1895, 
T. tabaci, Teniothrips frici Uzel, 1895, Haplothrips 
aculeatus Fabricius, 1803, H. angusticornis Prie-
sner, 1921, etc. were reported as harmful thrips on 
alfalfa (Donchev 1968; 1972; 1976). Karadjova and 
Krumov (2015) compiled data on thrips in Bulga-

ria and found 26 species on alfalfa, with Thripidae 
being the most diverse family.

Research on the composition and seasonal dy-
namics of thrips in alfalfa is insufficient and scarce 
in Bulgaria. Similar studies are substantial because 
they help identify the appropriate plant development 
stage for controlling thrips pests when they exceed 
the economic threshold of harm. Also, these studies 
help Bulgarian farmers reduce losses from phyto-
phagous insects.

Therefore, this study aimed to identify the spe-
cies composition and population dynamics of the 
main thrips in alfalfa.

Material and Methods

From 2018 to 2021, a study was conducted in the 
Experimental field of the Institute of Forage Crops 
in Pleven, Bulgaria, focusing on the order Thysa-
noptera in alfalfa cultivated for forage. Alfalfa was 
sown in spring and grown under non-irrigated con-
ditions with an area of 300 m2, 25 kg/ha sowing rate, 
and an inter-row distance of 11.5 cm. The crop was 
grown after an oat predecessor for four years. For-
age harvesting was performed at the flowering stage 
in four regrowth periods during the growing season 
following alfalfa forage technology (Radeva et al. 
2006). Sweeping with an entomological net is used. 
Samples were taken once a week throughout the 
growing season. Each sample for a given week in-
cluded eight replicates and covered 20 sweeps. Re-
plications were performed diagonally. The method 
was used in warm and sunny weather in the time 
range between 9 and 11 o'clock. It is considered the 
most appropriate method for studying insects found 
in the upper parts of plants. Each sample comprised 
the collected individuals by 20 sweeps with an en-
tomological net. Collected individuals were placed 
into dark-coloured glass vials containing 70% ethyl 
alcohol. Each vial was marked with the date, month, 
year, and replication number for identification. The 
collected material was processed in the entomology 
laboratory at the Institute of Forage Crops.

The meteorological factorsas temperature, rela-
tive humidity, and precipitation affecting the thrips 
number were taken from a meteorological Pleven 
station.
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The classification of species was made by Boy-
chev (1975) that: *-dominant species with more 
than 15% participation, **-subdominant ‒ from 5 to 
15% ***-secondary ‒ from 1 to 5% ****-tertiary 
‒ less than 1% contribution to the total population 
density of pest. The determination of species was 
made using a collection by Prof. Kiran Donchev.

The analysis focused on the climatic parameters 
between March and September to study the occu-
rrence of thrips and their predators in the field. Ca-
nonical correspondence analysis (CCA) was per-
formed to evaluate the impact of specific climatic 
variables on the population density of the species. 
The Paleontological Statistics Software Package 
(PAST) (Hammer et al. 2001) assisted with the cal-
culations.

Results and Discussion

Meteorological conditions during the years of 
study determined different thrips densities during 
the growing season. The highest thrips population 
was observed in 2019, accounting for 43.9% of the 
total density for 2018 ‒ 2021. That was influenced 

by high mean day-night air temperatures, mode-
rately high relative humidity, and relatively even 
distribution of precipitation favorably influenced 
thrips development and reproduction. On average, 
the temperatures were 1.4, 1.2, and 0.9°C warmer 
than in 2018, 2020 and 2021, respectively (Figure 
1). The higher average day and night air tempera-
tures in 2018 and 2020, along with moderate preci-
pitation, led to the successful development of pests. 
Consequently, the population of thrips increased to 
16.4% in 2018 and 19.4% in 2020 compared to the 
total density for 2018 ‒ 2021. The thrips population 
in alfalfa in 2021 (20.4%) was similar to the num-
bers in 2020.

Higher temperatures, longer sunshine duration 
and higher air pressure contributed to the thrips po-
pulation increase, according to Orosz et al. (2016). 
Temperature had the most significant impact on thrips 
migration among meteorological factors. Higher 
temperatures led to the rise of migrating individu-
als. Orosz et al. (2016) also noted that more sunny 
hours and an optimal air humidity of around 62% 
had a positive impact. Wind, however, made the mi-
gration process difficult.

CCA was conducted to examine the relations 

Figure 1. Agrometeorological characteristics for the Pleven region.
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Figure 2. Canonical correspondence analysis (CCA) graph based on the correlation of population density of phytophagous 
thrips and predator thrips for Medicago sativa L. according to several climatic parameters. The period analysed was from 
March to September.
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Figure 3. Population dynamics of Thrips tabaci in alfalfa.
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between the population density of phytophagous 
and predator species and climate factors (Figure 2). 
The population of harmful and predator thrips was 
positively correlated with temperature, while humi-
dity and rainfall negatively affected thrips numbers.

In Figure 2, the arrow representing a quantitative 
variable passed from the center of the chart to a point 
indicating the correlation of the variable with the 
axes. Each element in the diagram allowed for inter-
pretation. The positioning of the agrometeorological 
variables showed that the synthetic gradient (i.e., the 
explained variation in predatory density) had a higher 
positive impact than phytophagous. Rainfall and hu-
midity had a more negative impact. These factors are 
substantial to consider when assessing the effects of 
harmful and useful thrips on alfalfa. 

From 2018 to 2021, 2,411 adult and larvae in-
dividual thrips were recorded. Thysanoptera was 
represented by 13 species from three families and 
eight genera, as shown in Table 1.

The Thripidae family had the greatest genera and 

species diversity, constituting 53.17% of the order's 
population density. There were ten different species 
belonging to five different genera. The Aeolothripi-
dae family came in second, occupying 44.00% of 
the population with two species. The Phlaeothripi-
dae family had a minor involvement, with only one 
species making up 2.0%. The study investigated the 
thrips species and their seasonal dynamics in alfalfa 
grown for forage.

Established harmful species had the highest den-
sity, of which the dominant species was T. tabaci 
with 37.38% participation, followed by subdomi-
nant species T. atratus Haliday (1836) (9.66%) 
and minor species Haplothrips niger Osborn, 1883 
(1.99%), F. intonsa (144 %) and Odontothrips con-
fusus Priesner, 1926 (1.329 %). Predatory thrips had 
a comparatively high population represented mainly 
by the dominant species A. intermedius (43.81% in 
the population density of the order).

Harmful species were more prevalent than pre-
datory thrips. From 2018 to 2021, pests accounted 

T  a  b  l  e   1

Species composition and abundance of Thysanoptera in alfalfa forage, average for vegetation period

Family/species 2018
Numbers / %

2019
Numbers / %

2020
Numbers/ %

2021 
Numbers/%

Total
Numbers / %

Aeolothripidae

Aeolothrips intermedius (Bagnall 1934)* a 188.4 47.60 432.0 40.86 144.0 30.85 291.6 59.41 1,056.0 43.81

Melanthrips pallidior (Priesner 1919)**** a 1.2 0.30 1.2 0.11 0.0 0.00 2.4 0.49 4.8 0.20

Phlaeothripidae

Haplothrips niger (Osborn 1883)*** b 6.0 1.52 22.8 2.16 3.6 0.77 15.6 3.18 48.0 1.99

Thripidae

Frankliniella intonsa (Trybon 1895)*** b 0.0 0.00 14.4 1.36 8.4 1.80 12.0 2.44 34.8 1.44

Frankliniella occidentalis (Pergande 1895)**** b 0.0 0.00 12.0 1.14 4.8 1.03 6.0 1.22 22.8 0.95

Frankliniella tenuicornis (Uzel 1895)**** b 0.0 0.00 3.6 0.34 3.6 0.77 9.6 1.96 16.8 0.70

Odontothrips confusus (Priesner 1926)*** b 7.2 1.82 8.4 0.79 13.2 2.83 2.4 0.49 31.2 1.29

Odontothrips phaleratus (Haliday 1836)**** b 0.0 0.00 2.4 0.23 1.2 0.26 3.6 0.73 7.2 0.30

Odontothrips loti (Haliday 1852)**** b 0.0 0.00 1.2 0.11 0.0 0.00 1.2 0.24 2.4 0.10

Neohydatothrips gracilicornis (Williams 1916)**** b 0.0 0.00 3.6 0.34 2.4 0.51 4.8 0.98 10.8 0.45

Stenothrips graminum (Uzel 1895)**** b 6.0 1.52 8.4 0.79 4.8 1.03 2.4 0.49 21.6 0.90

Thrips atratus (Haliday 1836)** b 46.8 11.82 82.8 7.83 78.0 16.71 25.2 5.13 232.8 9.66

Thrips tabaci (Lindeman 1889)* b 136.8 34.56 459.6 43.47 196.8 42.16 108.0 22.00 901.2 37.38

Unknown thrips 3.4 0.86 4.8 0.45 6.0 1.29 6.0 1.22 19.2 0.84

Total 395.8 100.00 1,057.2 100.00 466.8 100.00 490.8 100.00 2,410.6 100.00
Legends: *-dominant species with more than 15% participation, **-subdominant ‒ from 5 to 15% ***-secondary ‒ from 1 
to 5%, ****-tertiary ‒ less than 1% contribution to total population density of pest; a – phytophagous; b ‒ predators.
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for 55.16% of the total Thysanoptera species, while 
predatory thrips comprised 44.00%, and species of 
unknown status made up 0.84%.

Depending on weather conditions during the 
study, T. tabaci appeared in alfalfa during the entire 
growing season (Figure 3).

The species is known to feed on a plant variety 
and can produce over eight generations/year. In Bul-
garia, thrips attacks on over 80 types of cultivated 
plants.

Thrips tabaci is the most significant and nume-
rous insect pest from the Thysanoptera order. Du-
ring early spring, overwintering individuals leave 
their wintering grounds and move on to weedy and 
cultivated plants. The species was first observed in 
alfalfa crops on March 19, 2019, during the stem 
formation stage. The number of individuals was re-
latively low, ranging from 0.6 to 29.8 adult indivi-
duals/20 m2 from the second half of March to the 
second half of May during the first regrowth, with 
a slight increase observed in the budding stage. The 
weak presence of the species in the same stage was 
based on the lower average day-night air temperatu-
re and higher amount of precipitation compared to 
other years.

During the second regrowth period, the density 
increased from the second half of May to the second 
half of June. The highest numbers were recorded in 
the first ten days of June during the budding and be-
ginning of flowering stages, ranging from 25.5 to 
291.4 individuals / 20 m2.

In the third and fourth regrowth, the species oc-
curred in significantly lower numbers due to higher 
temperatures and lower precipitation in July and 
August. That suppressed the development of toba-
cco thrips. In the second half of July and August, 
coinciding with the budding and onset of flowering, 
there was a slight rise in numbers. The density pea-
ked at subsequently 51.2 and 100.6 adult individuals 
per 20 m2, respectively. Tobacco thrips at the end of 
September had a minor presence (from 0.6 to 3.8 
number of individuals / 20 m2).

According to some authors (Devi & Mahadevap-
pa 2021), hot and dry weather favored the growth of 
T. tabaci populations and the extent of the damage. 
It was difficult to determine whether the damage 
results from feeding or reduced mortality of thrips 
in the absence of rainfall (Raut et al. 2020). It sug-

gested that water stress can increase the nutritional 
value and attractiveness of the host plant (Ahmed 
et al. 2017). After heavy rainfall, thrips species can 
be flushed from plants (Makwana & Dulera 2018), 
observed in the present study. 

According to Karadjova and Krumov (2015),  
T. tabaci, F. occidentalis, and H. tritici Kurdjumov, 
1912 were species of great economic importance 
in Bulgaria. They were reported as insect pests of  
M. sativa in earlier faunal studies by Donchev (1972) 
and others. Also, according to Ábrahám (2012), the 
most common species in alfalfa were O. confusus, 
T. tabaci and F. intonsa, which not only feed on and 
damage forage plants but also reproduce on them.

The population dynamics suggested that trea-
ting against T. tabaci can be done from late May to 
early June, during the budding stage of the second 
regrowth.

Thrips atratus was reported for the first time in 
our country on alfalfa in 1972 by Donchev (1972). A 
subsequent study by Karadjova and Krumov (2015) 
confirmed the presence of pests in alfalfa crops.
From 2018 to 2021, T. atratus was a subdominant 
species and was present annually in alfalfa in higher 
numbers than the other established species (except 
T. tabaci). The pest emerged in late March or early 
April and persisted until the end of the growing sea-
son (Figure 4). It was found in high numbers from 
the beginning of April to the beginning of June. It re-
ached a maximum at the start of budding and flowe-
ring stages of the first regrowth, with 21.3 and 15.0 
adult individuals per 20 m², respectively. The peak 
value was in the budding stage of the second re-
growth (reaches 25.0 number of individuals / 20 m2). 
The thrips density in the following third and fourth 
regrowth was negligible and varied from 0.1 to 5.3 
number of adult individuals / 20 m2. 

Harmful thrips may cause significant yield losses, 
either through reductions in yield or quality. When 
the T. atratus population reaches the economic harm- 
fulness threshold, it is crucial to carry out treatment 
at the beginning of the first and second regrowth, 
specifically in early April and late May.

It is possible to apply control measures at the 
same time to both T. atratus and T. tabaci.

Haplothrips niger and O. confusus were reported 
by some authors as one of the main harmful thrips 
in alfalfa grown for seed (Bournoville et al. 1986; 
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Vîrteiu et al. 2021). They referred to the harmful 
species, which mainly damage the flowering parts. 
The study found that thrips had a low density and 
did not pose a threat to the plants. In Hungary, Bayar 
(2000) studied the seasonal dynamics of O. confusus 
and the predatory thrips A. intermedius in alfalfa. 
The research reported that both species predomina-
ted in crops, with the first specimens of species ob-
served at the end of May and populations reaching 
their maximum in mid-August.

Odontothrips loti Haliday, 1852 and F. occiden-
talis during the period 2018 ‒ 2021 had a minor con-
tribution (0.0 and 1.22%, respectively), while other 
authors reported that these species were one of the 
most common thrips in alfalfa crops (Badieritakis 
et al. 2015; Vîrteiu et al. 2021). The proportion of  
F. intonsa (1.44%) prevailed over F. occidentalis 
and was classified as a minor pest. Under certain 
conditions, its numbers can increase considerably 
and become a potential pest for alfalfa plants.

Ullah and Lim (2015) found that F. intonsa and 

F. occidentalis were pests that coexist in the same 
areas and have overlapping ranges in many field 
crops in Korea. The authors noted that temperature 
fluctuations significantly affected the developmental 
time range and sex of both species. The complete 
developmental cycle from egg to adult in F. intonsa 
was shorter than that of F. occidentalis regardless of 
temperature, and the proportion of female individu-
als was higher in F. intonsa (72.1 ‒ 75.7%) compa-
red to F. occidentalis (57.4 ‒ 58.7%) under constant 
and variable temperature regimes. Ullah and Lim 
(2015) concluded that F. intonsa exhibited a higher 
natural growth rate. Therefore, the species may have 
a higher pest potential.

The dominant species of predatory thrips were 
A. intermedius and Melanthrips pallidior Priesner, 
1919. A study by Diaz-Montano et al. (2011) found 
that A. intermedius was present in 30 different host 
plants from 16 botanical families, always in mixed 
populations of phytophagous or facultative phyto-
phagous insects. This species in Bulgaria is com-
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Figure 4. Population dynamics of Thrips atratus in alfalfa.
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monly found in annual and perennial leguminous 
crops (Donchev 1968; Dimitrov 2008; Nikolova & 
Georgieva 2011). During the vegetation period of 
four years, its population density ranged from 0.4 to 
267.5 numbers per 20 m2. Aeolothrips intermedius 
first appeared in early April and could be observed 
until the end of the growing season (Figure 5). The 
species had a low population during the initial re-
growth, with a slight increase observed in the first 
half of May at the flowering stage. The population 
density substantially increased during the second 
regrowth of alfalfa at the button and flowering  
stages. The highest number of thrips was found in the 
second decade of June during the flowering stage, 
with a density reaching 267.5 / 20 m2 in 2019. Pre-
datory thrips perchance fed on the eggs and young 
larvae of plant-eating thrips, and their population 
dynamics corresponded mainly with T. tabaci. Af-
ter harvesting, the thrips numbers decreased, and a 
significant increase in species occurred in the third 
regrowth from the end of June to the end of July, 

with the density varying from 2.2 to 59.4 per 20 m2. 
In the fourth regrowth, the highest value reached 
8.8 numbers / 20 m2. Males outnumbered females, 
with a Sexual Index (ratio of male to female) ran-
ging from 0.30 to 0.58 over the years, and the mean 
for the period was 0.43. Predators can regulate the 
density of harmful thrips up to a certain number and 
help reduce their population due to their high con-
sumptive ability. Aeolothrips intermedius was con-
sistently present in alfalfa agrocenosis and played 
a significant role as a bioagent.

Kaplin et al. (2020) also reported comparable 
dynamics in the density of predators in alfalfa fields. 
The authors observed that the first adults appeared 
in early April and the last thrips in late September. 
The highest number of adults was recorded in mid
-June, mid-July, and the second half of August. The 
authors suggested that the species had three or four 
generations. Bournier et al. (1978) noted two peaks 
in the density of A. intermedius ‒ in mid-June and 
mid-July. However, a third peak was missing due 

Legend: VS ‒ vegetative stem; BS ‒ button stage; FS ‒ flowering stage; I – first regrowth; II – second regrowth; III – third 
regrowth; IV ‒ fourth regrowth.

Figure 5. Population dynamics of Aeolothrips intermedius in alfalfa.
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to different temperature conditions in August. Ac-
cording to Abenaim et al. (2022), predator efficien-
cy was closely related to host plant developmental  
stages. Khosbayar (2001) observed a mass emergen-
ce and strong presence of thrips during the flowering 
stage when plants were most attractive. However, 
there was no consensus on whether this phenome-
non was due to better access to high-quality pollen 
or the presence of more arthropods. Some entomo-
logists did not attribute a particularly considerable 
role to pollen in thrips development (Milne et al. 
1996; Nakao 1999), while others asserted its crucial 
importance in their diet (Gruss et al. 2019; Abenaim 
et al. 2022). A third perspective suggested that pol- 
len served as an alternative food source, leading to 
higher reproductive rates but shorter lifespans (Teu-
lon & Penman 1991) and generally diminishing the 
predation efficiency of thrips (van Rijn & Sabelis 
1993).

According to some authors (Kaya 2018; Kaplin 
et al. 2020), alfalfa, as a plant host, provided both 
alternative foods for A. intermedius and sheltered 
many potential pests. Therefore, the predator's pre-
sence suggested the impending appearance of its 
potential prey. Years of research have consistently 
shown that A. intermedius primarily and preferen-
tially food on the larvae of T. tabaci, as observed 
in pre-collected leaf samples. Moreover, the popu-
lation dynamics of the predator were closely alig-
ned with its prey. Conti (2009) reported a similar 
pattern, noting that the predator's abundance was 
mainly related to the presence of T. tabaci and  
F. intonsa in alfalfa, indicating a trophic dependency 
of A. intermedius larvae on the larvae of these pest 
species. Wang et al. (2022) also found that A. inter-
medius favored T. tabaci larvae, as they allowed for 
the predator's highest fecundity. Other researchers, 
including Ábrahám (2012), had similarly concluded 
that there was a strict trophic relationship between 
A. intermedius and T. tabaci, underscoring the pre-
dator's significant role in regulating alfalfa agroeco-
systems.

Further research on the feeding activity of A. in-
termedius needs to be conducted, using polymerase 
chain reaction to analyse genomic and mitochond-
rial deoxyribonucleic acid (DNA) from the species' 
gut contents. These DNA products, enzymatically 

amplified, should be limited by primers based on 
those used for T. tabaci. Such studies could form the 
basis of future research endeavors. 

Considering the synchronized population dyna-
mics of A. intermedius and T. tabaci, when applying 
chemical control, it is necessary to use selective and 
environmentally friendly insecticides to protect the 
natural populations of the beneficial organisms.

Predatory thrips, feeding on the eggs and young 
larvae of herbivorous insects, may serve as effective 
biological regulators of thrips pests.

Males were more frequently observed than fema-
les, with the sex index (the ratio of males to females) 
ranging from 0.30 to 0.58 over the years, with an 
average of 0.43.

Due to their high consumption capacity, preda-
tors can regulate the population of harmful thrips 
to a certain extent and help reduce their numbers. 
Aeolothrips intermedius was a constant presence in 
the alfalfa agroecosystem, playing a crucial role as 
a biological control agent. 

Fostering conditions that increase the density of 
predatory species is a significant and economically 
viable method in biological control strategies.

Until now, no similar study has been conducted 
in our country regarding the species composition 
and numerical dynamics of the primary species of 
the Thysanoptera order in alfalfa, representing an 
original contribution to Bulgarian entomological 
science.

Conclusions

Canonical relationship analysis revealed that the 
population density of Thysanoptera phytophagous 
and predator species was positively related to the 
temperature, while humidity and rainfall negatively 
affected the thrips numbers. 

The Thysanoptera order of alfalfa grown for fo-
rage had 13 species from three families and eight 
genera. The Thripidae family was the richest genus, 
represented by five genera and ten species – with 
53.17% participation, followed by Aeolothripidae 
‒ 44.00% with two species. Harmful species had 
55.16% and useful ones ‒ had 44.00%.

The main pest was the dominant species T. taba-
ci with 37.38% participation, followed by subdo-
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minant species T. atratus Haliday ‒ 9.66%. The 
predatory thrips A. intermedius was dominant also, 
accounting for 43.81% of the population density.

Thrips tabaci can be found in alfalfa throughout 
the growing season. It had the highest density in the 
second regrowth from the second half of May to the 
second half of June. Thrips reached the maximum 
values in the first ten days of June, in the button and 
the beginning of flowering. Aeolothrips intermedius 
dynamics corresponded with the T. tabaci ones. Ae-
olothrips intermedius is an effective predator that 
may play an important role in the biological control 
of Thysanoptera.
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