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developed for archiving and taxonomic research, using a perma-
nent mountant (Canada Balsam) and a process that maintains the 
shape and colour of the specimens as close to natural as possible. 
The only disadvantage of this method is that it is time-consuming 
since it takes at least three days to produce a slide suitable for 
study.

Collections of thrips from plants frequently include many spe-
cies and sometimes large numbers individuals, which makes the 
traditional method impractical as many slides are needed to en-
sure that all the specimens are correctly identifi ed. For this reason 
many researchers use a simpler method (Mound & Kibby, 1998), 
which takes only one day, to prepare slides for routine identifi -
cation using a water-soluble mountant (Hoyer’s). There are also 
other similar methods (Bisevac, 1997). These temporary slides 
are far easier to prepare but are not suitable for dark coloured 
species or those with hard bodies. So an alternative quick method 
for preparing slides of dark/hard bodied specimens is still needed.

It is important to stress, however, that the slides obtained using 
these simple methods are only temporary and not a substitute for 
permanent slides. Upton (1993) reports that many microscope 
slides of important arthropod species in museums were lost be-
cause they were temporary preparations, especially those that 
were mounted in gum Arabic and chloral hydrate (the proportions 
varied greatly over time), and appropriate permanent slides were 
never prepared.
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Abstract. Thrips are important agricultural pests and accurate identifi cation is important for their effective management. In order 
to determine species, however, they need to be mounted on slides and the traditional process is time-consuming. The aim of 
this paper is to describe a simple and fast method to prepare temporary slides for the routine identifi cation of thrips, which is not 
dependent on their colour and hardness. Four species of thrips of different colours were used in the preparations: Frankliniella 
occidentalis (yellow with brown tergal markings), Frankliniella schultzei (entirely brown), Haplothrips gowdeyii (dark brown to car-
mine) and Caliothrips phaseoli (brown to black). Slides of each species were prepared using three different methods: traditional 
(3 days), simplifi ed (6 h) and fast method (10 min). The thrips on the resulting slides were observed under a microscope and 
important structures used in their identifi cation were compared. The quality of the slides prepared using the traditional method 
was superior to those prepared using the other two methods if only the transparency and general position of the insects on the 
slides were considered. The transparency of the slides prepared using the simplifi ed method was also good, but only for the pale 
coloured species (yellow and grey-brown). The fast method, on the other hand, was very effi cient for routine identifi cation since 
it resulted in slides of suffi cient quality for identifying species regardless of their colour. It is important, however, to stress that the 
fast method is only suitable for preparing temporary slides for routine identifi cation and is not a substitute for the traditional method 
of preparing permanent slides.

INTRODUCTION
Many thrips (Thysanoptera) are important pests of horticultural 

and ornamental crops, causing damage directly by ovipositing 
and feeding (Mound, 2005; Reitz, 2009; Ripa et al., 2009; Bosco 
& Tavella, 2010) and indirectly also as vectors of important plant 
viruses (Deavila et al., 1993). Frequently the presence of thrips 
disrupt IPM (Integrated Pest Management) programs as they can 
only be controlled using chemicals (Weiss et al., 2009) and many 
species are resistant to common insecticides (Morse & Hoddle, 
2006; Bielza, 2008). Thrips are small insects, and in general are 
diffi cult to see when inspecting plants because of their cryptic 
habits, which enable them to colonize plants and habitats unde-
tected (Kirk, 2007).

Determining which species of pest is damaging a crop is the 
foundation of all IPM decisions (Kogan, 1988) and so the cor-
rect identifi cation of thrips is important in their management. 
This is particularly the case for the Thysanoptera, as their pres-
ence on a crop does not necessarily imply a pest problem, as only 
one percent of the species of thrips are economically important 
pests (Parker, 1995; Monteiro, 2001). Nevertheless, their correct 
identifi cation depends on preparing slides, which can be used for 
identifi cation by specialists based on a study of their morphologi-
cal characters under a microscope or by the use of cybertaxonom-
ic tools (Fedor et al., 2014). The traditional process of preparing 
slides of thrips is well described (Mound & Kibby, 1998) and was 
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Photographs of the entire body of individuals prepared using 
each of these methods were taken of specimens of which the 
wings, legs and antennae were in their natural positions, since 
this enables one to observe other characteristics.

For the species F. occidentalis and F. schultzei the structures 
selected were the position of the ocellar setae III in relation to the 
ocellar triangle (only for F. shultzei), presence or absence of the 
campaniform sensilae on metanotum and size and appearance of 
the teeth on the posteromarginal comb of VIII tergite. For F. oc-
cidentalis only, the presences of brown marks on the urosternites 
were also photographed.

For H. gowdeyi, the following characteristics were photo-
graphed: the maxillary stylets retracted inside the head and the 
maxillary bridge; shape of the basantra inside the probasisternum 
and the two pairs of wing-retaining setae on the abdominal ter-
gites. The structures used to compare the individuals of C. pha-
seoli prepared using each of these methods were the pattern of 
light and dark bands on the wings, the reticulate sculpture within 
each of the reticules on the pronotum, the striae on the metanotum 
and the sculpture on the lateral thirds of abdominal tergites. 

RESULTS AND DISCUSSION
Results are illustrated in Figs 1, 2 and 3.
Time needed to produce a slide depended on the number of 

steps in each of the methods. The traditional process (Mound & 
Kibby, 1998) took two and a half to three days of preparation 
and several weeks of drying in an oven, the simplifi ed method 
(Mound & Kibby, 1998) required one to two minutes preparation 
and 6 h drying in an oven; and it took 10 min to produce a slide 
using the fast method.

The general appearance of the thrips on the slides produced 
using the three methods differed slightly (Fig. 1). The photo-
graphs of the individuals on slides of all four species prepared 
using the traditional method were slightly better for identifi cation 
in terms of the general position of the specimen, especially the 
arrangement of the wings, antennae and legs. Insects prepared 
using the simplifi ed and fast methods were also suitable for iden-
tifi cation as at least the appendages on one side of the body were 
well positioned, as can be seen in Fig. 1 B3, C3 and D3.

Particular steps during the preparation of specimens deter-
mined the different times required to complete the mounting of 
the thrips on slides using the different methods. The traditional 
method involved extensive handling of specimens, such as thorax 
and abdomen massaging, repositioning of wings, legs and anten-
nae and eight exchanges of solutions during the maceration and 
dehydration process. All of this required high technical ability in 
order to prevent damage to important structures used for identify-
ing the specimens.

The simplifi ed method proposed by Mound & Kibby (1998) 
required less time than the traditional method, as the slides were 
prepared in two minutes and a further 6 h were required for dry-
ing in an oven. Furthermore, the specimens are less likely to be 
damaged using this method as the solution is only changed once, 
which reduces the number of manipulations. 

However, the fast method of producing slides took only fi ve 
to 10 min since the time spent in an oven was replaced by direct 
heating, which decreased the time required considerably com-
pared to the other methods, but nevertheless resulted in slides 
suitable for routine identifi cation.

In terms of the technical competence required the simpler 
method was the simplest, followed by the fast and then the tra-
ditional method. The simpler method is suitable for pale species 
and requires fewer steps, which makes it more accessible (Mound 
& Kibby, 1998).

The purpose of this study is to describe a simple and fast meth-
od for preparing temporary slides for the routine identifi cation of 
thrips, independent of their colour and hardness. Four differently 
coloured species of thrips were selected to compare the different 
methods. The best slides prepared using each of the three meth-
ods were selected and compared using a microscope in order to 
determine the best method.

MATERIAL AND METHODS
Four species of differently coloured thrips were used to com-

pare the three methods: Frankliniella occidentalis (Pergande, 
1895), yellow with brown tergal markings; Frankliniella schultzei 
(Trybom, 1910), entirely brown; Haplothrips gowdeyi (Frank-
lin, 1908), dark brown to carmine; Caliothrips phaseoli (Hood, 
1912), dark brown to black.

The processes of maceration, dehydration, diaphanization and 
mounting thrips on slides used in the three different methods are 
described below.

a) Slide preparation for archiving and taxonomic research: the 
traditional process (Mound & Kibby, 1998). 

b) Slide preparation for routine identifi cation: the simplifi ed 
method (Mound & Kibby, 1998). This method is much faster 
than the traditional one and can be done in less than one day, but 
is only suitable for pale species and temporary preparations, and 
therefore the authors do not recommend its use for other applica-
tions.

c) Fast slide preparation for routine identifi cation: the fast 
method described in this paper. This method is based on the other 
two but some steps were eliminated or heating was used to ac-
celerate the process. The specimens, independent of whether they 
were kept in 60 or 70% alcohol, AGA or other collecting fl uid, 
were placed in a watch-glass with 5% NaOH or KOH. The ab-
domen was then punctured between the hind coxae with a fi ne 
needle and subsequently the specimen gently massaged to expel 
some of the body contents. The watch-glass is then suspended 
and heat is applied via an alcohol lamp or similar heat source, 
for a short time (20–30 s). Heating time needs to be rigorously 
adhered to due to the risk of destroying a sample. The watch-
glass is moved to a stereomicroscope and the specimen is mas-
saged gently while evaluating its transparency. If necessary, this 
treatment in NaOH or KOH can be repeated up to three times for 
dark coloured specimens. When the specimen is considered to 
be suffi ciently transparent, it is placed in a test tube with a small 
volume of clarifying solution, consisting of lactic acid 85% (20 
parts), glacial acetic acid (4 parts), phenol (2 parts) and distilled 
water (1 part). The test tube was then heated in the same way 
as before until the liquid in the tube started to circulate, which 
takes between 20 and 40 s depending on the volume of clarifi er 
utilized in the tube. For pale specimens, one circulation of the liq-
uid is enough and for the darkest specimens two or at most three 
circulations of liquid are needed, but it should be born in mind 
that excessive heating at this stage in the process can damage 
the specimen. After this, the specimen is cleared by transferring 
it to a watch-glass containing a few drops of warm clove oil for 
20 s. The specimen is mounted in Hoyer’s solution exactly as in 
the other two methods. If when examined under a microscope 
the specimen is not suffi ciently transparent heat is applied to the 
underside of the slide just below the specimen for several seconds 
and repeated if necessary.

Individuals of each species were prepared using each of these 
methods and the best slides were photographed under a micro-
scope. Some of the body structures of the individuals prepared 
using each of these methods were used to identify them using 
identifi cation keys (Mound & Marullo, 1996; Mound & Kibby, 
1998).
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Regarding the arrangement of the specimen on the slides the 
best results were obtained using the traditional method, with 
body, wings, legs and antennae well positioned (Fig. 1). Satisfac-
tory results were obtained using the other two methods, although 
it was not possible to correct the arrangement of the appendages 
of the specimen (Fig. 1 A2, B3, C2 and D3). These specimens 
were still suitable for identifi cation since only one leg or wing in 
its correct position is required. Furthermore, the practicality of 
the rapid methods makes it possible to prepare more slides with 

the positioning of key features for identifi cation generally satis-
factory. In addition, the level of technical skill required is low.

For evaluating the taxonomical structures used for identifying 
the four species used, the simplifi ed method was the most satis-
factory in terms of the transparency of the pale species F. schultzei 
and F. occidentalis, although some crystals formed in the bodies 
of the specimens. These crystals, however, did not obscure im-
portant structures and characteristics used in their identifi cation. 
The incidence of crystallization can be reduced by changing the 

Fig. 1. Photographs of slides of four species of thrips prepared using three different methods. A – F. schultzei; B – F. occidentalis; C – C. 
phaseoli; D – H. gowdeyii. Methods used: 1 – traditional; 2 – simplifi ed; 3 – fast.
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concentration of Hoyer’s solution, or improving the fi ltering pro-
cess (Upton, 1993). The limitation of the simplifi ed method was 
the visualization of the structures needed for the identifi cation of 

the darker species (Fig. 3, number 2), as reported by Mound & 
Kibby (1998).

Fig. 2. Photographs of selected taxonomical characteristics of thrips on slides prepared using three different methods. A – position 
of the ocellar setae III; B – absence of campaniform sensilae on metanotum (F. schultzei); C – presence of campaniform sensilae on 
metanotum; D – teeth on the posteromarginal comb on VIII tergite; E – presence of brown marks on the urosternites (F. occidentalis). 
Methods used: 1 – traditional; 2 – simplifi ed; 3 – fast.



407

Silveira & Haro, Eur. J. Entomol. 113: 403–408, 2016 doi: 10.14411/eje.2016.052

Fig. 3. Photographs of selected taxonomical characteristics of thrips on slides prepared using three different methods. A – maxillary 
stylets retracted inside the head; B – shape of the basantra inside the probasisternum; C – presence of two pairs of wing-retaining setae 
on abdominal tergites (H. gowdeyii); D – the reticules on the pronotum; E – striae on the metanotum; F – sculpture on the lateral thirds 
of abdominal tergites (C. phaseoli). Methods used: 1 – traditional; 2 – simplifi ed; 3 – fast.
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The best results were obtained using the traditional and fast 
methods, which resulted in similar transparency and visual qual-
ity of all characters and structures independent of the colour of 
the species (Figs 2 and 3).

Considering the time required and slide quality, the fast method 
was the most satisfactory for both pale species (Fig. 2, number 3) 
and dark species (Fig. 3, number 3), and provided similar results 
to the traditional method (Figs 2 and 3, number 1). It was even 
possible to see structures such as the reticulate sculpture on the 
pronotum and metanotum, and sculpture on the edges of abdomi-
nal tergites (Fig. 3 D3, E3 and F3 respectively), even in dark spe-
cies such as C. phaseoli in slides prepared using the fast method. 
Similar quality slides were obtained for other dark species, such 
as H. gowdeyii (Fig. 3, A3, B3 and C3).

It took signifi cantly less time to produce satisfactory slides 
without crystals of pale species using the fast method (Fig. 2) 
than by using routine traditional methods.

The slides produced by the three methods used in this study 
were suitable for identifying thrips. As outlined above the routine 
and fast methods are suitable for identifying known species but 
not for describing new species, which requires the preparation of 
permanent slides with perfect body positioning.

Considering only the quality of slides, the best results were ob-
tained using the traditional method for all the species tested (Fig. 
1, 2 and 3). However, if for normal identifi cation time is a limit-
ing factor, the routine method is recommended for pale species, 
but care should be taken to avoid crystal formation, and the fast 
method for pale and dark species.
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