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Abstract: The aim of this study was to determine thrips abundance, species composition, sex ratio and seasonal dynamics
of these insects on two morphological forms of Andean lupin (epigonal and semiepigonal). Thrips were studied in the lupine
plants sown at two dates at the Experimental Research Station at Paw	lowice, near Wroc	law, Lower Silesia, Poland, during
two growing seasons (2011–2012). The experiment was designed as a split-plot with four replicates for each morphological
form and time of sowing. For the determination of thrips species’ composition, plants were collected from the central part of
each plot when lupin was at the full blooming stage. In the laboratory, plants were shaken over a sheet of white paper. Once
in each season thrips were also collected with a sweep net. In the laboratory larvae and adults were identified to species
level and separated into males and females. During the whole lupin growing season, insects were also counted weekly on
10 consecutive plants in the middle row of each plot. Frankliniella intonsa, Thrips major and Aeolothrips intermedius were
the dominant species in the full blooming stage of both semiepigonal and epigonal forms of Andean lupin. Thrips tabaci
also occurred in greater numbers. There were no significant differences between numbers of thrips and number of species
occurring on semiepigonal and epigonal plants sown at the same time. In the most numerous species, like F. intonsa and
T. major, mainly females occurred in their population. In the population of A. intermedius males were abundant. Thrips
occurring in Lupinus mutabilis, irrespective of the used form of lupin or sowing time, had one peak of abundance, i.e., the
last ten days of June and the first ten days of July, when plants were at the blooming stage.
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Introduction

Andean lupin (Lupinus mutabilis Sweet) originates
from South America, where it has been grown for cen-
turies by the indigenous peoples of Ecuador, Peru and
Bolivia, and is consumed as a traditional food after
debittering. Its grains even become strategic for small
and medium farmers in mentioned continent because
this crop is adapted to marginal agro-ecological condi-
tions and has high nutritional value (Rivera & Gallegos
2001). Now, L. mutabilis is regarded as a potential crop
for central European and Mediterranean climates, and
more recently for Australia (Hudson et al. 1976; Cali-
gari et al. 2000; Sweetingham et al. 2006). Its seeds have
the highest levels of protein (45–50%) and oil (14–24%)
of all domesticated lupin species, and the nutritive value
of their protein is comparable to that of soybean pro-
tein (Petterson 1998; Caligari et al. 2000; Office of the
Gene Technology Regulation 2013). The main obstacle
to a broader utilization of the Andean lupin in nutri-
tion is its high content of bitter and poisonous quino-

lizidine alkaloids (Hudson et al. 1976). Now, utilizing
different plant breeding methods, it has become possi-
ble to obtain a variety of L. mutabilis with a negligible
percentage of bitter substances, and which meets the re-
quirements, regarding the alkaloid content, for human
food and animal feed (Hatzold et al. 1983; Clements et
al. 2008).
In yellow tree lupin (Lupinus arboreus Sims), an

abundant weed in New Zealand, eight thrips species
were found. The most abundant was Thrips obscura-
tus (Crawford, 1941), followed by Thrips tabaci and
Frankliniella occidentalis Pergande, 1895 (He et al.
2009). In narrow-leafed lupin (Lupinus angustifolius L.)
(cv. Graf) grown in mixture with spring triticale (cv.
Dublet), 17 species of thrips were identified on plants
at the full blooming stage in Poland. Frankliniella in-
tonsa and Aeolothrips intermedius (predatory species)
were the dominant species. Thrips tabaci also occurred
in greater numbers on lupin plants. In seasonal dynam-
ics, higher numbers of thrips were observed at the full
blooming stage of Lupinus angustifolius (BBCH 65)
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Table 1. Species composition of thrips collected by shaking plants in 2011.

13 June 20 June
Species

T1 A % T1 B % Total T2 A % T2 B % Total

Frankliniella intonsa (Trybom, 1895) 65 60.6 148 79.6 213 420 81.1 377 82.9 797
Thrips major Uzel, 1895 28 26.5 17 9.2 45 24 4.6 12 2.6 36
Aeolothrips intermedius Bagnall, 1934 6 5.5 9 4.8 15 26 5.0 35 7.7 61
Thrips tabaci Lindemann, 1889 7 6.5 5 2.7 12 24 4.6 15 3.3 39
Thrips fuscipennis Haliday, 1836 5 2.7 5 17 3.3 16 3.5 33
Thrips atratus Haliday, 1836 3 0.6 3
Thrips angusticeps Uzel, 1895 1 0.9 1 0.5 2 1 0.2 1
Thrips flavus Schrank, 1776 2 0.4 2
Thrips physapus L., 1758 1 0.2 1
Aeolothrips fasciatus (L., 1758) 1 0.5 1

Total 107 b** 100.0 186 b 100.0 293 518 a 100.0 455 a 100.0 973
% larvae 3.7 3.8 0.2 0.4
Number of species 5 7 7 9 5 9

Explanations: T1 – early-sown plants; T2 – later-sown plants; A – semiepigonal form; B – epigonal form; **values indicated by different
letters differ significantly.

(Hurej et al. 2014). The above-mentioned species, to-
gether with Thrips fuscipennis, were the most abun-
dant and frequently occurred on Pisum sativum culti-
vars in Poland (Pobożniak 2013). Thrips angusticeps is
mentioned as a pest of Lupinus albus L. in the south
of England (Ferguson 1994). This species seriously in-
jured the leaves and flower buds of white lupin in April
and May. Odontothrips loti was sporadically recorded
in narrow-leafed lupin in an experiment carried out by
Hurej et al. (2014). Although species of the genusOdon-
tothrips breed only in the flowers of Fabaceae, according
to the literature lupin is not a preferred host plant for
this species (Pitkin 1972).
To date, no studies on thrips feeding on Lupinus

mutabilis plants have been conducted in Europe. In the
available world literature there are also no specific data
concerning this problem. The aim of this study was to
determine thrips abundance, species composition and
seasonal dynamics of these insects on two morphological
forms of Andean lupin.

Material and methods

The two morphological forms of Andean lupin used in the
study have a determined type of growth: epigonal, develop-
ing only one main stem, and semiepigonal, developing only
the first order of the lateral branches (Stawiński & Rybiński
2001; Sawicka-Sienkiewicz & Augiewicz 2004). Seeds of the
epigonal form contain about 18% more alkaloids than the
semiepigonal one (Gas 2014). Both forms were sown on two
sowing dates, first at the end of March and the second one 14
days later. 90 seeds per 1 m2 were sown in each treatment.

Thrips in the two forms of Andean lupin and two dates
of sowing were studied at the Experimental Research Sta-
tion at Paw	lowice, near Wroc	law, Lower Silesia, Poland
(51.1776 N, 17.1063 E) during two growing seasons (2011–
2012). Plants were grown in plots of 15 m2 (10 m × 1.5 m)
on sandy soil. The 0.3 meters wide space between the ex-
perimental plots was maintained mechanically as bare soil,
and the plots were weeded regularly. The experiment was
designed as a split-plot with four replicates for each mor-
phological form and time of sowing.

For the determination of thrips species composition,
ten plants were collected from the central part of each plot
(40 plants for treatment), when Andean lupin was at the
full blooming stage (BBCH 65). In the laboratory, plants
were shaken over a sheet of white paper. Larvae and adults
were counted, preserved in 75% ethyl alcohol and then iden-
tified. During the whole lupin growing season insects were
also counted weekly on ten consecutive plants in the middle
row of each plot. Once in each season thrips were collected
with a sweep net (40 cm in diameter). A sample consisted
of ten 180◦-sweeps taken in the middle of each plot on each
sampling date. Samples were placed individually into card-
board containers with a paper towel saturated with 95%
ethyl acetate. In the laboratory insects were manually sep-
arated from plant material and placed into vials containing
75% ethyl alcohol. After counting, both adults and larvae
were identified according to the keys of Strassen (2003) and
Vierbergen et al. (2010), respectively.

The sex ratio (the percentage of females in a popula-
tion) was calculated after the standard formula: Sr = f : (m
+ f) × 100, where Sr – sex ratio, f – number of females, m
– number of males (Vasiliu-Oromulu 2002).

Analysis of variance (ANOVA) followed by Tukey’s
HSD (post-hoc, Honestly Significant Difference) test were
used to compare the number of recorded thrips using three
different sampling methods in different treatments of the ex-
periment. Statistical significance was evaluated at P ≤ 0.05.
For statistical analysis Statistica 10.0 was chosen.

Results and discussion

Abundance and species composition
In 2011, a total of 1,266 thrips belonging to ten species
were collected by the shaking method from all the treat-
ments of Andean lupin plants which were at the full
blooming stage (BBCH 65) (Table 1). Plants sown on
the first date reached this stage on 13 June. From the
semiepigonal form 107 thrips belonging to five species,
while from the epigonal form 186 thrips belonging to
seven species, were identified. Insects occurred mainly
in the adult stage. In each treatment the most numerous
species was Frankliniella intonsa. This species made up
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Table 2. Species composition of thrips collected with entomological net in 2011.

7 July
Species

T1 A % T1 B % T2 A % T2 B % Total

Frankliniella intonsa (Trybom, 1895) 94 46.3 82 67.8 160 58.8 110 68.7 446
Aeolothrips intermedius Bagnall, 1934 26 12.8 27 22.2 75 27.6 31 19.3 159
Frankliniella tenuicornis (Uzel, 1895) 52 25.6 13 4.8 7 4.4 72
Thrips tabaci Lindemann, 1889 11 5.4 5 4.1 1 0.4 17
Thrips major Uzel, 1895 7 3.4 2 1.7 2 0.7 3 1.9 14
Thrips fuscipennis Haliday, 1836 4 2.0 2 1.7 5 1.8 2 1.3 13
Limothrips denticornis Haliday, 1836 4 2.0 4 1.5 1 0.6 9
Limothrips cerealium Haliday, 1836 5 1.8 2 1.3 7
Thrips physapus L., 1758 1 0.5 3 1.1 2 1.3 6
Thrips atratus Haliday, 1836 2 1 2 1.7 1 0.6 5
Thrips angusticeps Uzel, 1895 3 1.1 3
Haplothrips aculeatus F., 1803 1 0.5 1 0.8 1 0.4 3
Haplothrips leucanthemi (Schrank, 1781) 1 0.5 1 0.6 2

Total 203 100.0 121 100.0 272 100.0 160 100.0 756
% larvae 2.5 35.2 1.3
Number of species 11 7 11 10 13

Explanations: T1 – early-sown plants; T2 – later-sown plants; A – semiepigonal form; B – epigonal form.

Table 3. Species composition of thrips collected by shaking plants in 2012.

19 June 3 July
Species

T1 A % T1 B % Total T2 A % T2 B % Total

Frankliniella intonsa (Trybom, 1895) 86 30.9 116 29.5 202 248 69.3 256 65.1 504
Aeolothrips intermedius Bagnall, 1934 76 27.4 131 33.3 207 63 17.5 77 19.5 140
Thrips major Uzel, 1895 105 37.8 127 32.3 232 20 5.6 17 4.3 37
Thrips tabaci Lindemann, 1889 4 1.4 4 20 5.6 21 5.3 41
Thrips fuscipennis Haliday, 1836 7 2.5 18 4.6 25 2 0.6 12 3.1 14
Thrips flavus Schrank, 1776 3 0.8 7 1.8 10
Thrips atratus Haliday, 1836 1 0.3 1 1 0.3 1
Thrips angusticeps Uzel, 1895 2 0.6 2
Aptinothrips stylifer Trybom, 1894 1 0.3 1
Thrips physapus L., 1758 1 0.3 1

Total 278 100.0 393 100.0 671 358 100.0 393 100.0 751
% larvae 5.3 12.2
Number of species 5 5 6 7 9 10

Explanations: T1 – early-sown plants; T2 – later-sown plants; A – semiepigonal form; B – epigonal form.

60.6% in the semiepigonal form, and 79.6% in the epigo-
nal form of all identified insects. The second most abun-
dant species, in both treatments, was Thrips major. In
the semiepigonal form this species made up 26.5% of all
insects, and in the epigonal form 9.2%.
In 2011, plants sown on the second date reached

the full blooming stage on 20 June. Similar numbers of
thrips were found in semiepigonal and epigonal forms,
i.e., 518 and 455, respectively (Table 1). They occurred
mainly in the adult stage. Only a few larvae were iden-
tified in the entomological material. These numbers of
thrips were significantly higher in comparison to the
first date of sowing (F = 18.81, df = 3, P = 0.00008).
Nine species of Thysanoptera were identified in the col-
lected material from semiepigonal plants and only five
species from epigonal ones. F. intonsa, as on the first
sowing date, was the dominant species in both lupin
forms, making up 81.1% and 82.9% of all identified
thrips. The second frequently occurring species was Ae-

olothrips intermedius. Single individuals of the follow-
ing four species were found only in the semiepigonal
forms: Thrips atratus, T. angusticeps, T. flavus and
T. physapus.
In 2011, thrips were collected by entomological

net on 7 July, when plants sown on the first date
reached BBCH stage 71–73 (10% to 30% pods), and
those sown on the second date reached BBCH stage
69–70 (the end of blooming to the first full-grown
pods). In the collected material a total of 756 thrips
belonging to 13 species were identified from all the
treatments (Table 2). In earlier sown plants, from the
semiepigonal form 203 thrips belonging to 11 species
were identified. Fewer individuals (121) representing
seven species occurred on plants of the epigonal form.
Adults dominated in the collected samples. In semiepig-
onal plants three species were numerous: F. intonsa
(46.3%), F. tenuicornis (25.6%) and Aeolothrips inter-
medius (12.8% of all thrips). In epigonal plants F. in-
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Table 4. Species composition of thrips collected with entomological net in 2012.

19 June 4 July
Species

T1 A % T1 B % Total T2 A % T2 B % Total

Frankliniella intonsa (Trybom, 1895) 86 31.6 89 33.9 175 48 71.6 72 68.6 120
Thrips major Uzel, 1895 126 46.1 115 43.9 241 3 4.5 2 1.9 5
Aeolothrips intermedius Bagnall, 1934 29 10.7 27 10.3 56 15 22.4 27 25.8 42
Thrips tabaci Lindemann, 1889 17 6.2 20 7.6 37 1 1.5 2 1.9 3
Thrips flavus Schrank, 1776 8 2.9 3 1.1 11 1 0.9 1
Aeolothrips fasciatus (L., 1758) 5 1.8 1 0.4 6
Thrips angusticeps Uzel, 1895 2 0.7 2 0.8 4
Thrips atratus Haliday, 1836 1 0.4 1 1 0.9 1
Thrips fuscipennis Haliday, 1836 2 0.8 2
Thrips physapus L., 1758 2 0.8 2

Total 273 a** 100.0 262 a 100.0 535 67 b 100.0 105 b 100.0 172
% larvae 0.4 15.6 16.7 22.8
Number of species 7 10 10 4 6 10

Explanations: T1 – early-sown plants; T2 – later-sown plants; A – semiepigonal form; B – epigonal form; **values indicated by different
letters differ significantly.

tonsa dominated (67.8%), followed by A. intermedius
(22.2%). Andean lupin was probably a substitute plant
for graminicolous F. tenuicornis.
In 2012, 1,422 thrips individuals of ten species were

found in entomological material collected by the shak-
ing method from all the treatments of Andean lupin
plants which were at the full blooming stage (BBCH
65) (Table 3). Early-sown plants reached this stage on
19 June. From the semiepigonal form 278 thrips of five
species were identified. From epigonal plants 393 thrips,
also belonging to five species, were found. At this plant’s
stage no larvae were identified. In each treatment three
species were the most numerous: F. intonsa, A. inter-
medius and T. major. In the semiepigonal form they
made up 30.9%, 27.4%, 37.8%, and in the epigonal form
29.5%, 33.3% and 32.3% of all identified Thysanoptera,
respectively. Single specimens ofT. tabaci occurred only
in samples from the semiepigonal plants, while T. atra-
tus occurred only in epigonal ones.
In 2012, later-sown plants reached the full bloom-

ing stage on 3 July. Similar numbers of thrips were
found in semiepigonal and epigonal forms, i.e. 358 and
393, respectively (Table 3). As in the previous samples,
they occurred mainly in the adult stage. Seven species
of Thysanoptera were identified in the collected ma-
terial from semiepigonal plants and nine species from
epigonal ones. F. intonsa was the dominant species in
both lupin forms, making up 69.3% and 65.1% of all
identified thrips. The second most numerous species,
in both lupin forms, was A. intermedius (17.5% and
19.5%, respectively). Single individuals of T. angusti-
ceps occurred only in the semiepigonal plants, while
T. atratus, T. physapus and Aptinothrips stylifer oc-
curred only in epigonal ones.
In 2012, thrips were collected by sweep net from

early-sown plants on 19 June. At this date plants
were at the full blooming stage. From the semiepigonal
form 273 thrips of seven species were identified (Ta-
ble 4). Almost the same number of insects was found
on the epigonal form (262). In this sample ten species of

Thysanoptera were identified. In both forms two species
dominated (T. major and F. intonsa). The former made
up 46.1% of all collected thrips on the semiepigonal
form and 43.9% on the epigonal one. The latter con-
stituted 31.6% and 33.9%, respectively. A. intermedius
and T. tabaci were also numerous in sweep net collec-
tion in both forms, but single T. atratus, T. physapus
and T. fuscipennis occurred only on the epigonal form.
Only a few larvae were found, most of them in samples
from epigonal plants.
The second sweep net sample was done 4 July,

when plants sown later reached BBCH stage 65. Sig-
nificantly fewer thrips were collected on this date than
on 19 June – 67 (four species) in the semiepigonal form
and 105 (six species) in the epigonal one (F = 3.205,
df = 3, P = 0.038) (Table 4). In both forms F. intonsa
was the most abundant species, making up 71.6% and
68.6% of all identified thrips, respectively. The second
most numerous species, also in both forms, was A. in-
termedius (22.4% and 25.8%, respectively). T. atratus
and T. flavus were found only in the collected material
from the epigonal form.
In the two years of the study using both shak-

ing and sweep net methods a total of 4,151 thrips be-
longing to 16 species were identified on semiepigonal
and epigonal plants of Andean lupin at the full bloom-
ing stage. In terms of the feeding group, two species
(A. intermedius and A. fasciatus) were zoophagous,
and the rest of the species were phytophagous. In al-
most all treatments F. intonsa, T. major and A. in-
termedius were the predominant species. Thrips tabaci
also occurred in greater numbers. In trials conducted
in narrow-leafed lupin in the same location F. intonsa
and A. intermedius were also the most abundant species
(Hurej et al. 2014). In recent studies there were no sig-
nificant differences between numbers of thrips occur-
ring on semiepigonal and epigonal plants sown at the
same time. The number of species was changeable, and
also not related to specific lupin form or time of sow-
ing.
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Table 5. Sex ratio index of the most numerous species.

Shaking method

13 June 2011 20 June 2011
Species

T1 A T1 B T2 A T2 B

Male Female Sr Male Female Sr Male Female Sr Male Female Sr

Frankliniella intonsa 16 47 74.6 19 123 86.6 101 318 75.9 72 304 80.8
Thrips major 4 24 85.7 1 15 93.7 4 20 83.3 4 8 66.6
Aeolothrips intermedius 1 2 66.7 3 6 66.7 13 11 45.8 17 17 50.0

Sweep net method, 7 July 2011

Species T1 A T1 B T2 A T2 B

Male Female Sr Male Female Sr Male Female Sr Male Female Sr

Frankliniella intonsa 30 64 68.1 12 33 73.3 2 158 98.7 0 110 100
Frankliniella tenuicornis 0 52 100 0 0 0 0 13 100 0 7 100
Aeolothrips intermedius 19 4 17.4 12 10 45.4 54 21 28.0 21 8 27.6

Shaking method

19 June 2012 3 July 2012
Species

T1 A T1 B T2 A T2 B

Male Female Sr Male Female Sr Male Female Sr Male Female Sr

Frankliniella intonsa 0 86 100 0 116 100 30 212 87.6 36 190 84.1
Thrips major 0 105 100 0 127 100 4 15 78.9 4 12 75.0
Aeolothrips intermedius 45 31 40.8 73 58 44.3 23 28 54.9 32 28 46.7

Sweep net method

19 June 2012 4 July 2012
Species

T1 A T1 B T2 A T2 B

Male Female Sr Male Female Sr Male Female Sr Male Female Sr

Frankliniella intonsa 0 84 100 4 70 94.6 2 44 95.6 16 23 59.0
Thrips major 10 115 92.0 16 98 86.0 0 2 100 0 1 100
Aeolothrips intermedius 13 15 53.6 19 8 30.0 4 9 69.2 12 10 45.4

Explanations: T1 – early-sown plants; T2 – later-sown plants; A – semiepigonal form; B – epigonal form; Sr – sex ratio.

Frankliniella intonsa was the most abundant spe-
cies noted on Andean lupin irrespective of form or crop
sowing date. It is a highly polyphagous flower-dwelling
thrips, infesting many dicotyledonous plants belonging
to different orders and families (Bournier 1983; Murai
1988; Raspudič et al. 2009; Wang et al. 2010; Pobożniak
& Sobolewska 2011). Feeding of this species causes me-
chanical damage to flowers and fruits. Moreover, it may
be a vector of four plant viruses (GRV, INSV, TCSV,
TSWV) (Bournier 1983; Riley et al. 2011). In Poland
it is one of the commonest and most abundant thrips
species, both in natural plant associations and in crops.
It was the third most numerous taxon collected on pea
cultivars, although it was the second during the flow-
ering period (Pobożniak 2013). Zawirska (1969) found
numerous larvae of this species in the flowers of broad
bean, and suggested that both this plant and field bean
were host plants for F. intonsa. This species is con-
sidered to be a serious pest in Asian-Pacific areas and
in Turkey, where it is harmful to cotton plantations

(Atakan & Özgür 2001; Wang et al. 2010). A. inter-
medius and T. major were abundant on Andean lupin.
They are regarded, like F. intonsa, as flower thrips
found in a wide range of species (Kirk 1996). The former
species is a facultative predator. Its larvae feed mostly
on the preimaginal stages of other arthropods. The high
presence of adults during the flowering period suggests
that they fed on Andean lupin pollen. The latter species
prefers plants with white flowers (Kirk 1984).

Sex ratio of the most numerous species
Taking into account both forms of Andean lupin and
both methods of thrips collection, the calculated mean
sex ratio of Frankliniella intonsa was 86.2%, and ranged
from 59.0% to 100%. In four of 16 samples only females
were found (Table 5). Similar values of this index were
calculated for semiepigonal and epigonal plants. Sex ra-
tio varies on different species of host plants (Koppa
1969). In an alfalfa crop in Romania 90.8% females of
F. intonsa were found (Barbuceanu & Vasiliu-Oromulu
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Fig. 1. Seasonal occurrence of thrips recorded on lupin plants in 2011. *Values indicated by different letters differ significantly.

2013). The average sex ratio of this species collected on
mountainous meadows by entomological net was 92.4%,
and by the shaking method 83.2% (Vasiliu-Oromulu
2002). A lower sex ratio of F. intonsa was determined
by Šmatas et al. (2013) on winter wheat in Lithua-
nia (60.9%). In the Thrips major population mainly
females also occurred. The calculated mean sex ratio
was 88.4%, and ranged from 66.6% to 100%. In most
cases the sex ratio values were similar in both studied
forms of Andean lupin. A higher difference in this index
was found on 20 June 2011 in plants sown later. In the
semiepigonal form the sex ratio reached 83.3%, while in
the epigonal one it was 66.6%. Vasiliu-Oromulu (2002)
also identified mainly females of T. major in collected
material from mountainous meadows.
Frankliniella tenuicornis was the only ones found

in greater numbers (7 July 2011, sweep net method)
and all the collected specimens were females (Tables 2
and 5). This species, feeding mainly on cereals, showed
high sex ratio on winter rye (89%) or winter wheat
(71.1%) (Šmatas 2009; Šmatas et al. 2013). In the pop-
ulation of Aeolothrips intermedius males occurred in
greater numbers on both forms of lupin than in the
three previously-mentioned species. The average sex ra-
tio of this predatory species was 45.8%, and ranged from
17.4% to 66.7% (Table 5). A similar mean sex ratio of
this species (50%) was determined in an alfalfa crop
by Barbuceanu & Vasiliu-Oromulu (2013), but it was
much higher in mountainous meadows 77.5% (shak-
ing method) and 82.3% (sweep net method) (Vasiliu-
Oromulu 2002).

Seasonal changes
In 2011, on early-sown plants only single thrips were ob-
served on both lupin forms. On later-sown plants thrips
were more numerous. The first insects were visible in
mid June (BBCH 61), but most of them occurred at
the end of June and in the first half of July (Fig. 1).
The maximum of their population was noticed on 6th

July, when plants were at BBCH stage 69–70 (the end

of blooming to the first full-grown pods). At the maxi-
mum, significantly more thrips were found on semiepig-
onal plants than on epigonal ones (F = 5.11, df = 3,
P = 0.0015). During this season insects occurred on
lupin plants till mid July.
In 2012, the first thrips were found on early-sown

lupin at the beginning of the second ten days of June
(Fig. 2). They were observed on plants of both forms,
mainly at the blooming stage of lupin. As in the pre-
vious year, thrips were more numerous on later-sown
plants. Their number increased in the second half of
June, and reached the maximum at the end of this
month (BBCH 65). Significant differences in the num-
ber of thrips at the maximum of their population on
semiepigonal and on epigonal plants were found. In this
season significantly more insects occurred on the epig-
onal form (F = 3.09, df = 3, P = 0.0258). In July of
this year no thrips were observed on lupin plants.
According to the literature most of the polypha-

gous species living in temperate climates may com-
plete one or two generations a year (Lewis 1973).
The abundance of their populations changed, reach-
ing one or two maxima. The first, lower peak occurs
in spring, when the wintering adults colonize plants,
and the second, higher peak of abundance is usually
recorded in July, which is formed by both the larvae
and adults of a new generation (Lewis 1973; Kobro
et al. 2000; Hurej & Twardowski 2004; Kucharczyk
et al. 2011; Bereś et al. 2013). In our research, thrips
occurring in Andean lupin plants, irrespective of the
used form of Lupinus mutabilis, had one peak of abun-
dance, i.e., the last ten days of June and the first ten
days of July. At this time plants were at the blooming
stage.

Conclusions

1. Frankliniella intonsa, Thrips major and the preda-
tory Aeolothrips intermedius were the dominant species
in the full blooming stage of both semiepigonal and
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Fig. 2. Seasonal occurrence of thrips recorded on lupin plants in 2012. *Values indicated by different letters differ significantly.

epigonal forms of Andean lupin. Thrips tabaci also oc-
curred in greater numbers.
2. There were no significant differences between the

numbers of thrips occurring on semiepigonal and epigo-
nal plants sown at the same time. The number of species
was changeable, and also not related to specific lupin
form or time of sowing.
3. In the most numerous species, like F. intonsa

and T. major, females mainly occurred in their popu-
lation. In the population of A. intermedius many more
males were found, and the mean sex ratio was 45.8%.
4. Thrips occurring in Lupinus mutabilis, irrespec-

tive of the used form of Andean lupin or time of sowing,
had one peak of abundance, i.e. the last ten days of June
and the first ten days of July. At this time plants were
at the blooming stage.
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