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Abstract: Thirty-nine species of terebrantian Thysanoptera belonging to four families and 22 genera
are here recorded from the Maltese Islands. Of these, 33 represent new records to this archipelago.
Thrips were collected from 65 different locations over a seven-year period, covering the main habitat
types found across the Maltese Islands, namely steppe, garigue, maquis and woodland, but also sand
dunes and saltmarshes as well as roadsides, private and public gardens, greenhouses and cultivated
fields. An illustrated dichotomous key to identify the Terebrantia of the Maltese Islands is presented.
Chorological data for the species researched in the current study shows that the majority of these
insects are of a European Mediterranean origin, though the geographical distribution of some of them
extends to Africa and the Middle East. Seven species associated with agricultural commodities were
found to be of alien origin; however they were locally found in small numbers and do not pose a
threat to horticulture.

Keywords: Malta; thrips; Mediterranean; identification keys

1. Introduction

Thrips belong to the insect order Thysanoptera which comprises more than
6400 described species worldwide. These insects are found on plants, leaf litter or dead
twigs where they feed on pollen, plant sap and fungi. The order is divided into two sub-
orders: Terebrantia and Tubulifera, which are physiologically and behaviorally different.
Around 100 thrips species are reported to impact crop productivity around the world,
almost all belonging to Terebrantia [1].

Generally, thrips are associated with plants, but these plants are only considered as
host-plants if the insect completes its life cycle on the mentioned plant [2]. Thus, the
establishment of whether a plant is a true host of a particular thrips relies on the presence
of immature stages. Although a small number of thrips species do not stray from their
host-plant, the majority, as adults, tend to use other plants as a source of food or shelter,
but these should never be regarded as host plants.

The Maltese archipelago consists of the habitable islands of Malta and Gozo and a
number of much smaller islands including Comino, Selmunett and Filfla. The archipelago
is situated in the center of the Mediterranean basin and covers an area of 316 km? [3]. The
climate of the archipelago alternates between a mild rainy cold season and a dry hot sum-
mer [4] lasting from early June to the end of September, with temperatures averaging about
30 °C, though sometimes peaking at 40 °C. Water availability is rather scarce, with typical
average rainfall for the period 1900-2000 being 550 mm [5]. Abstraction of groundwater,
necessary to sustain the relatively limited perennial surface water ecosystems, exceeds
aquifer recharge rate [5].

The Maltese Islands lack many habitats such as mountains, rivers, large forests, alpine
environments and others and thus insects associated with these habitat types are lacking.
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Nonetheless a range of natural terrestrial habitats still occur, which can be categorized into
four main types: the steppe, the garigue, the maquis and the woodland [6]. A number
of valleys with temporary fresh water courses as well as a few degraded sand dunes and
saltmarshes can also be found. All of these habitats can potentially host thrips on the
vegetation therein. Despite the limited variety of habitats, the biodiversity of the flora of
the Maltese Islands is rather rich, with some 1100 indigenous plants [7] and a relatively
large number of cultivated plants, some of which have become established escapees.

The literature on the Thysanoptera of the Maltese Islands is very fragmentary. Seven
species of Terebrantia have been recorded. These include Thrips tabaci a widely known
agricultural pest that affects onions, garlic and cauliflowers [8-10], Tenothrips discolor [11],
Frankliniella occidentalis, Heliothrips haemorrhoidalis [10,12], Aeolothrips tenuicornis, Melanthrips
fuscus [13] and Melanthrips lybicus [14,15].

The Maltese Islands are becoming urbanized at a rapid rate due to the high popula-
tion density, scoring at 1649 per km? [16]. This problem is compounded by the fact that
the economy of the Maltese Islands heavily depends on tourism, with c. 1.5 million
tourists visiting the islands every year. These factors leave a considerable negative impact
on the Maltese natural environment. Extensive use of plant protection products is also
causing the decline of a number of indigenous insect species, many of which serve as
ecosystem providers. A knowledge of insect biodiversity is a prerequisite to enable proper
conservation programs, thus avoiding loss of species diversity due to climate change,
among other issues.

This present study was thus undertaken to document the biodiversity of the terebran-
tians that inhabit the Maltese Islands. It also provides an illustrated dichotomous key.

2. Materials and Methods

During the current study, thrips specimens were collected from 65 different locations
from Malta and Gozo (as shown in Figure 1) between Spring 2015 and Spring 2022. The
habitats and flora therein are described in Table 1. Thrips were collected from the main
habitats found in the Maltese Islands as mentioned earlier, but also from private and public
gardens, town and country roadsides, public green areas, private farms and cultivated
open fields.

ol 20 5 10 Kliometers FILFLA = Esri, Intermap, NASA, NGA, USGS

Figure 1. Map of the Maltese Islands (Gozo and Malta) showing the locations where data were col-
lected between 20152022 (with names, habitat description and predominant vegetation of locations
indicated in Table 1).
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Table 1. Locations where data were collected for this study: habitat type and brief description.

Site No. Location Habitat Type and Description

1 Ta’ Sabbara, Zabbar Steppe, with typical vegetation including Foeniculum vulgare, Vicia
sativa and, especially when in a degraded state, Asphodelus ramosus,
Galactites tomentosa and Stipa capensis, and. Most plants in this habitat

2 Wied Anglu, Birguma dry up during the dry summer period [6].

3 Dingli Cliffs, Dingli

4 Country road, 1/0 Rabat

5 Manikata

6 Cirkewwa

U Lapsi, Slggleyx.n Garigue, characterised by low lying, often aromatic shrubs adapted

8 Xrobb 1-Ghagin t ist drought and strong winds, e.g., Thymbra capitata. Commonl

9 Ghaxget I-Ghajn, Gharghur fo res;s g lude Dri & U &8 y't' Ep' ' I 317

10 Mgiebah, Xemxija Eoun species include Drimia (=Urginea) maritima, Erica multiflora, an

o . uphorbia melitensis [6].

11 Lippija Tower, Mgarr

12 Pembroke

13 1/0 Majjistral Park, Ghajn Tuffieha

14 Xlendi Tower, Xlendi, Gozo

15 Ta Cen¢, Gozo

16 II-Magluba, Qrendi Magquis, with plants consisting largely of evergreen small trees such
as Ceratonia siliqua and Olea europaea, large shrubs such as Pistacea

17 II-Fawwara, Siggiewi lentiscus and climbers such as Hedera helix and Smilax aspera, as well

18 Mgarr ix-Xini, Gozo as herbaceous shade loving species such as Acanthus mollis [6].

19 Has-Saptan, Gudja Woodland, comprising of Mediterranean sclerophyll forest with trees
including Quercus ilex and Pinus halepensis and an undergrowth of
smaller shrubs. Tamarix spp. prevails on coastal wood remnants,

20 Buskett, Dingli while Populus alba occurs in riparian woodland remnants [6].

21 Wied Ghollieqa, San Gwann

22 Wied Hesri, Siggiewi

23 Wied Musa, Siggiewi

24 Wied Xkora, Siggiewi Valleys, with slopes having plants typically found in maquis

25 Wied Qirda, Zebbug environments and the valley itself. Plants occurring in these habitats

26 Wied il-Baqqiegha, Zebbug include Hyparrhenia hirta, Rubus ulmifolius and Potentilla reptans and,

27 Wied Speranza, Mosta where water courses are present also some hydrophytes such as

28 Wied Qlejgha, Rabat Ranunculus saniculifolius.

29 Wied tal-Fiddien, Rabat

30 Wied Babu, Zurrieq

31 II-Qattara, Dwejra, Gozo
Sand dune, with vegetation that needs to be suited to harsh
conditions including high temperatures, dryness, occasional

32 Ramla I-Hamra, Gozo. inundation by seawater and accumulation of sand. These plants
include Cakile maritima, Elytrigia juncea, Eryngium maritimum, Lotus
cytisoides and Pancratium maritimum.

33 [-Ballut, Marsaxlokk Saltmarshes, with plants that tolerate high salini”cy sth as
Athrocnemum macrostachyum, Salsola soda and Salicornia ramosissima.

34 Siggiewi (roads)

35 Naxxar (road) Town roads. Plants growing along these roads include a variety of

36 Rabat (roads) both indigenous species (e.g., Diplotaxis tenuifolia) as well as

37 Zabbar (road) non-indigenous species. These sites yield plants which are cultivated,

38 Attard (road) non-indigenous species.

39 Victoria, Gozo (roads)
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Table 1. Cont.

Site No. Location Habitat Type and Description
40 Popeye Village, Mellieha road
41 Ghajn Tuffieha road Country roads. These host a number of indigenous plants including
42 Gebel San Pietru, Madliena Glebionis coronaria and Antirrhinum siculum.
43 II-Kunc¢izzjoni, 1/0 Rabat
44 Zebbug (roads) By-passes. A number of central strips and roundabouts on the
45 Luga road S . . .
proximity of these roads include cultivated species such as Solandra
46 Mosta road ) TR .
. maxima, Albizia julibrissin and Nerium oleander.
47 Mellieha by-pass
. Private gardens. These include a variety of cultivated herbaceous
49 Zabbar (private gardens) plants and fruit trees such as Citrus.
50 Mosta garden
51 Attard garden
52 Junior College Ringroad, Msida
53 University of Malta Grounds, Msida
54 Siggiewi plant nursery
%5 St. Thomas Bay, Marsaskala garden Public gardens. These feature a combination of cultivated plants, e.g.,
56 Sta. Lucia garden . . . . . -
Yucca gloriosa and Salvia coccinea and indigenous species including
7 Golden Bay garden Tamarix africana and Atriplex halimus
58 Qbajjar, Gozo garden P '
59 Floriana Car Park Public cultivated green areas with plants as described in the “Town
60 Qormi (roundabout) roads” section.
61 San Gwann farm
62 Qormi farm Private farms, which grow a variety of crop plants.
63 Siggiewi farm
64 Ta’ Qali 1/0 Attard field Private open cultivated fields with a variety of plants as described in
65 Tal-Ferha, Gharghur field private farms.

Thrips were collected from 398 different species of indigenous and cultivated plants.
The literature on some 700 thrips species recorded mostly from the Palaearctic region was
consulted, e.g., zur Strassen (2003) [14] in order to find out which plant species these thrips
were collected from. If these plant species were present in the Maltese Islands, they were
chosen for sampling purposes. Moreover, other plants which prevailed in the different
habitats of the Maltese archipelago were also sampled. Plants were beaten using a plastic
rod onto a white plastic tray [17]. All specimens collected in the tray were transferred into
collecting Eppendorf tubes using a fine brush (e.g., size 00) dipped in AGA fluid mixture
consisting of 10 parts of 60% ethyl alcohol, one part of glycerin and one part of glacial
acetic acid. Additional specimens of thrips were collected from Malaise traps present in
two locations in Malta (Fawwara and Buskett).

Four hundred and sixty of the collected specimens were mounted on microscope
slides for examination under compound microscopy. Prior to mounting, thrips specimens
were macerated by immersing in 5% sodium hydroxide. Dark specimens were immersed
in this agent for about 12 h while lighter specimens were left for less time depending on
the colour intensity of the specimen. The specimens were subsequently dehydrated by
placing the specimens in increasing concentrations of ethanol (75, 80, 95, and 100%) [18].
The specimens were finally cleared by immersing in clove oil prior to mounting in Canada
balsam [18], after which they were mounted by placing them on the cover slip and then
placing the glass slide on top [18].

Mounted specimens were viewed using a Leica DVM6 microscope and identified with
the use of a number of printed [14,17,19-24] and on-line sources [25-28] as well as published
works having identification keys and species descriptions. Different morphological features
observed in the species identified were used to construct the dichotomous key.
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The majority of the specimens examined for the current study form part of the private
collection of Godwin Degabriele (GD), though some 15 specimens come from the private
collection of David Mifsud (DM), which were collected during the late 1990s to the mid
2000s. A number of species from the collection of GD were donated to Arturo Goldarazena
(AG) who will deposit them in the collection of the the Museo Nacional de Ciencias
Naturales, Madrid.

Abbreviations used in the following sections include the following: Godwin De-
gabriele (GD); Charles Farrugia (CF); Sylvan Farrugia (SF); David Mifsud (DM); E.R. Speyer
(ERS); I.A. Speyer (IAS); Gillian Watson (GW); J.W. Ismay (JWI); Niki Young (NY); slide
mounted specimens (sm); specimens conserved in AGA (aga); specimens housed in the
British Museum of Natural History (BMNH); thrips which represent new record for the
Maltese Islands (). Representative species from the private collection of GD will eventually
be donated to the BMNH.

3. Results

Thirty-nine species of Terebrantia belonging to four families and 22 genera were
identified, with 33 of these being new records to the Maltese Islands. These species are
discriminated by the illustrated dichotomous key provided below.

3.1. Key to the Terebrantia of the Maltese Islands

1  Abdominal segment X conical in females (Figure 2a) and rounded posteriorly in males;
fore wings with one or two longitudinal veins (Figure 2c); females with external

ovipositor (Figure 3e,£) ........cooovriiii e Terebrantia .. 2
Abdominal segment X tubular in both sexes (Figure 2b); fore wings with no veins
(Figure 2d); females lacking external ovipositor (Figure 2b) ..........ccccccce.... Tubulifera

c d e f:’;}-“-i»}‘; ‘,‘:‘\\ \‘\ \

Figure 2. Abdominal segment X (a,b): (a) conical; (b) tubular; fore wing (c,d): (c) with longitudinal
veins; (d) with no veins.
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Antennal segments III and IV with sensoria consisting of a ridge-like structure set in
parallel (Figure 3a) or perpendicular (or oblique) to each segment (Figure 3b), never
produced as trichomes; fore wing broad, being five to ten times as long as broad
(Figure 3c); females with ovipositor curving upwards towards abdominal segments
(FIGUIE 3€) w.eviiiiiiiic e 3
Antennal segments III and IV with emergent sensoria, consisting of an acorn-shaped
structure (Figure 3g), or a simple (Figure 3h) or forked trichome (Figure 3i); fore wing
narrow, being 11-18 times as long as broad and often tapering apically (Figure 3d);
females with ovipositor curving downwards (Figure 3f) ........c.cccocovviiiiiiiiinnes 15

Figure 3. Sensoria on antennal segments III and IV (a,b): (a) parallel to length of segment;
(b) perpendicular to length of segment; fore wing tip (c,d): (c) broad; (d) narrows apically; ovipositor
(e,f): (e) curving upwards towards body: (f) curving downwards; antennal sensoria on segments III
and IV (g,i): (g) cone-shaped; (h) simple or hair-like; (i) forked.
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Antennal segments III and IV with sensoria set in parallel to length of segment (Figure 3a);
antennal segments VI-IX broadly joined basally (Figure 4a) Aeolothripidae .. 4

Antennal segments Il and IV with sensoria set perpendicular or oblique to length of
segment (Figure 3b); antennal segments VI-IX constricted basally and clearly distinct
from each other (Figure 4b) ... Melanthripidae .. 12

viii  jx

nNE W°

Figure 4. Antennal segments VI-IX: (a) broadly joined basally; (b) distinct from each other.

4

ii-ix
2 \}

Antennal segment III about 15 times as long as wide (Figure 5a); antennal segments I1I
and IV with sensoria consisting of a multitude of dot-like structures lined up parallel
to length of segment (Figure 5b); fore wings with dark band sub-apically (Figure 5c);
abdominal segments I-III significantly narrower than other segments, giving the
appearance of a wasp-like waist (Figure 5e) ......... Franklinothrips megalops Trybom
Antennal segments III 3.3-5 times as long as wide; antennal segments III and IV with
sensoria consisting of one or a small number of continuous ridge shapes lined up par-
allel to length of segment (Figure 5b); fore wings with light coloured sub-apical region
(Figure 5d); abdominal segments I-III only slightly narrower than other segments
(FIGUTE 5E) oo 5

Figure 5. (a) antennal segments III-IX; (b) sensorium on antennal segment III; fore wing tip (c,d):

(c) with dark band sub-apically; (d) with light-coloured sub-apical region; upper abdominal seg-

ments (e,f): (e) being considerably narrower than other segments; (f) only slightly narrower than

other segments.
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5  Antennal segments III and IV with sensoria consisting of one continuous ridge-like
structure lined up parallel to length of segment (Figure 6a); fore wings broad, being
less than six times as long as broad and with two dark bands (Figure 6¢); pronotum
postero-marginal setae as long as discal setae ...........cccccocee.. Aeolothrips Haliday .. 6
Antennal segments III and IV with sensoria consisting of lens-shaped structures
lined up parallel to length of segment (Figure 6b); fore wings narrow, being more
than six times as long as broad and of a uniformly pale brown hue (Figure 6d);
pronotum bearing a pair of postero-marginal setae that are longer than discal se-
BB s Rhipidothrips Uzel .. 9

Figure 6. Antennal sensoria on segment III (a,b): (a) continuous and ridge-shaped; (b) lens-shaped;
fore wing (c,d): (c) broad and banded; (d) narrow and monochrome.

6  Fore wing margin at tip as light as wing membrane (Figure 7a).........cccccoceveviviininnnen. 7
Fore wing margin at tip darker than wing membrane (Figure 7b) ........c.ccccooeeiiinnes 8

Figure 7. Fore wing: (a) pale coloured margin at tip; (b) dark coloured margin at tip.
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Body bicoloured, with head and thorax yellow with brown areas medially (Figure 8a);
antennal segment III bicoloured, with the basal half of segment pale yellow, while the
apical half dark brown (Figure 8c) .......cccccccvuvvvnnnnnne. Aeolothrips gloriosus Bagnall
Body uniformly dark brown, though upper abdominal segments can sometimes be
lighter coloured (Figure 8b); antennal segment III yellow or yellowish brown with the
distal fifth brown, paler than segment II (Figure 8d) ........cccccoeviiiiiiinnniiiccines

P
lM‘\ - :;.
& W - = =
G S
- 4 N
N
\;V" (|
égi b
—— .
EEER -l -

d

Figure 8. Body (a,b): (a) bicoloured; (b) uniformly brown; antennal segment III (c,d): (c) distal half
brown; (d) only distal fifth brown.

8

Antennal segment III with sensorium being one third the length of the segment
(Figure 9a); antennal segment IV with sensorium two thirds the length of the segment
(Figure 9a); pronotum pale, often yellow (Figure 9¢) ....... Aeolothrips melisi Priesner
Antennal segment III and IV with sensoria about half the length of the segment
(Figure 9b); pronotum dark, usually brown (Figure 9d) ......ccccoooviiiiininnnnnnn
........................................................................................... Aeolothrips tenuicornis Bagnall

Figure 9. Antennal segments IIIl and IV (a,b): (a) sensoria about one third the length of segment in III,
two thirds the length of segment in IV; (b) sensoria about half the length of segment in both III and
IV; pronotum (c,d): (c) pale; (d) dark.
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9  Antennal segment II yellow (Figure 10c); pronotum yellow to light brown and
with three to four long pairs of postero-marginal setae (Figure 10a); females al-
ways macropterous (Figure 10f); abdominal tergites with little or no sculpture or
microtrichia (Figure 10g) ..o, Rhipidothrips gratiosus Uzel.
Antennal segment II brown (Figure 10d); pronotum brown and with two to three long
pairs of postero-marginal setae (Figure 10b); females usually micropterous (Figure 10e);
abdominal tergites sculptured, sometimes lined with microtrichia (Figure 10h) .... 10

Figure 10. Antennal segment II (a,b): (a) yellow; (b) brown; pronotum (c,d): (c) with four pairs
of long postero-marginal setae; (d) with three pairs of postero-marginal setae; fore wings (e,f):
(e) micropterous; (f) macropterous; abdominal tergites (g,h): (g) with no sculpture; (h) with sculpture.
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10

Internal body colour orange brown (Figure 11a); females macropterous. On Stipa capen-
SIS 1vereuiietete e Rhipidothrips unicolor zur Strassen.
Internal body colour often carmine red (Figure 11b); females can be macropterous or
micropterous (Figure 10g). On different species of Poaceae ..........c.cccocvuviviviiirininninen. 11

Figure 11. Abdominal segments II and III showing internal body color: (a) brown; (b) red.

11

Abdominal tergites with microtrichia on sculpture lines (Figure 12a); females usually

MACTOPLETOUS. ...ovviiiiiciciiicccae Rhipidothrips niveipennis O.M. Reuter
Abdominal tergites with no microtrichia on sculpture (Figure 12b); females usually
MICTOPLETOUS ... Rhipidothrips brunneus Williams

Figure 12. Section of abdominal tergites: (a) with microtrichia on sculpture; (b) with no microtrichia

on sculpture.

12

Fore wing banded (Figure 13a) ......cccccccoevniicnviniiiccnnes Melanthrips ficalbii Buffa
Fore wing evenly brown, not banded (Figure 13b) and with a small pale sub-basal
ATCA 1.viutitetitistet et ettt ettt ettt b oLt b bbb bbb bbb bbbt bbbt b bbbttt 13

Figure 13. Fore wing: (a) banded; (b) not banded.
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13 Anterior margin of fore wing between transverse veins with one row of setae

(Figure 14a) ...coocvieiviiiciiiiicccccas Melanthrips knechteli Priesner
Anterior margin of fore wing between transverse veins with two rows of setae
(FIGUIE 14D) oottt 14

Figure 14. Fore wing: (a) with anterior margin between transverse veins with one row of setae;
(b) with anterior margin between transverse veins with two rows of setae.

14  Hind tibia with one long seta (Figure 15a) .........ccccooeuuuee. Melanthrips fuscus (Sulzer)
Hind tibia with two long setae (Figure 15b) ..................... Melanthrips lybicus Priesner

a
Figure 15. Hind tibia: (a) with one long seta; (b) with two long setae.

15 Antennae nine-segmented (Figure 16a); antennal segments III and IV with cone-

shaped sensoria (Figure 3g) .......cccocoomeiiiiinioiiecccc Stenurothripidae
.................................................................................. Holarthrothrips tenuicornis Priesner

Antennae six-, seven-, or eight-segmented (Figure 16b,d); antennal segments III and
IV with sensoria consisting of a single (simple or hair-like) (Figure 3h) or forked
filamentous structure (Figure 31) .....ccccccovvveniciniiiicniccecc Thripidae .. 16

son L
0
0.
0-
Z / iii (“)

(?
“ 0 O

- L b ‘ k\ c\xt

Figure 16. Antenna (a—d): (a) nine-segmented; (b) eight-segmented; (c) seven-segmented; (d) six-

segmented.
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16

Metathoracic endofurca lyre-shaped, with arms extending well beyond length of
segment (Figure 17a); median tergal setae on abdomen arising close to each other
(FIGUTE 17€) o Dendrothripinae
.................................................................................................... Dendrothrips saltator Uzel
Metathoracic endofurca not lyre-shaped (Figure 17b), and usually not extending
beyond length of segment; median tergal setae set far apart (Figure 17d) ................. 17

Figure 17. Pterothorax (a,b): (a) with lyre-shaped metathoracic endofurca; (b) with metathoracic
endofurca not lyre-shaped; tergites (c,d): (c) median setae close to each other; (d) median setae far

away from each other.

17

)\

Fore wing with one row of postero-marginal cilia (Figure 18a); antennal segments VI-
VIII long and slender when compared with basal segments. (Figure 18c).........c..c........
......................................................................................................... Panchaetothripinae .. 18
Fore wing with two rows of postero-marginal cilia (Figure 18b); antennal segments

VI-VIII not sharply elongated (Figure 18d) ........ccccocouviicivvninicinnnenne. Thripinae .. 19
— s————— ‘\» o /:’i:/::f'f/"/; '/Z/Zi:’/,//_
= == — \7 : = ! = \\\\\\\\\,\.\\\\\\

' W\ N\

b N

Sl e —— = ;

\

-

Figure 18. Fore wing (a,b): (a) one row of postero-marginal cilia; (b) two rows of postero-marginal
cilia; terminal antennal segments (c,d): (c) ending in a sharp point; (d) not ending in a sharp point.
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18  Fore tarsi one-segmented (Figure 19a); fore wings uniformly light brown; postero-
marginal cilia straight (Figure 19¢); fore wing apex rounded (Figure 19¢) ..........ccccooeuuce..
................................................................................... Heliothrips haemorrhoidalis (Bouche)
Fore tarsi two-segmented (Figure 19b); fore wings brown with white stripes; postero-
marginal cilia wavy (Figure 19d); fore wing apex pointed (Figure 19d) ......................

............................................................................................ Hercinothrips femoralis Reuter
S e —
\\ S \ e
X s 3 ‘ s
. ~ s 74 -
S 1 B 2
a b
s R 2
— —~———, ~
- \ » \ N Q
= \\ d \«,

Figure 19. Fore tarsus (a,b): (a) one-segmented; (b) two-segmented; fore wing (c,d): (c) postero-
marginal cilia straight and apex rounded; (d) postero-marginal cilia wavy and apex pointed.

19  Pronotum considerably narrower at anterior margin than at posterior margin
(FIgUTE 20@).....iueeeieiirinriiiiicie s Chirothrips Haliday .. 20
.................................. 22

/

Figure 20. Pronotum: (a) considerably narrower at anterior margin than at posterior margin;
(b) being almost the same width at both margins.

20 Antennal segment II symmetrical ..........ccoovuiiiiiiininnnnn. Chirothrips hamatus Trybom
Antennal segment Il asymmetrical, projecting laterally (Figure 21a,b) ..................... 21
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Figure 21. Antennal segment II showing outer edge (a,b): (a) nearly straight; (b) at an obtuse angle

from the base of the segment; antennal segment IV (¢,d): (c) with a forked sense cone; (d) with a

simple sense cone.

21

22

23

Antennal segment II with the outer edge nearly straight (Figure 21a); antennal segment
IV with forked sense cone (Figure 21c); antennal segment VII longer than VIIL; males
usually macropterous ... Chirothrips meridionalis Bagnall
Antennal segment II with the outer edge at an obtuse angle from the base of seg-
ment, creating a tip with bulge (Figure 21b); antennal segment IV with simple
sense cone (Figure 21d); antennal segment VII shorter than VIII; males micropterous
.............................................................................................. Chirothrips manicatus Haliday

Abdominal segment X bearing a pair of thorn-shaped setae (Figure 22a) ....................
......................................................................................................... Limothrips Haliday .. 23
Abdominal segment X without thorn-shaped setae (Figure 22b) .........ccccccoeuenenie. 24

\

Figure 22. Abdominal segment X: (a) with thorn-shaped setae; (b) lacking thorn-shaped setae.

Antennal segment II asymmetrical, with elongated extremity at outer side of seg-
ment (Figure 23a); antennal segments IIl and IV with forked sense cones (Figure 23c)
.................................................................................... Limothrips angulicornis Jablonowski
Antennal segment II rounded and symmetrical (Figure 23b); segments III and IV with
simple sense cones (Figure 23d) ........cccccovevivniiviinnnnnn Limothrips cerealium Haliday
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Figure 23. Antennal segment II (a,b): (a) asymmetrical; (b) symmetrical; antennal segments III and
IV (c,d): (c) with forked sense cones; (d) with simple sense cones.

24 Antennal segments III and IV with simple sense cones (Figure 3h) .........cccccccc....... 25
Antennal segments III and IV with forked sense cones (Figure 3i) .........cccceeunicueunnnce. 28

25 Antennae six-segmented (Figure 16d); head and body having a distinct bright yellow
colour (Figure 24a) ... Aptinothrips rufus Haliday
Antennae eight-segmented (Figure 16b); head and body pale yellow, brown, or bi-
coloured (FIgUTIe 24D) ......ccoviiiiiiiiiiiiciicccc e 26
“\ -

Figure 24. Male habitus: (a) yellow body colour; (b) body bicoloured.
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26

Fore wing with setae on vein always long, dark and capitate (blunt tipped)
(Figure 25b); second vein with no setae (Figure 25a); antennal segment VIII ending in a
sharp point (Figure 18c); males macropterous ...
........................................................................................ Echinothrips americanus Morgan
Fore wing setae on vein not always long and dark and tapering to a point; second
vein with setae that have pointed tips (Figure 25c); antennal segment VIII rounded at
tip (Figure 18d); males mMiCrOPterOUS ........ccueveieieiciciiie e 27

Figure 25. (a) Fore wing with second vein with no setae; (b) setae on vein of fore wing with capitate
tips; (c) fore wing with second vein with setae.

27  Females micropterous; head with reticulate (network-like) sculpture; ridge present be-

tween antennal sockets (Figure 26a) .........cccccceuvvurnnnes Prosopothrips nigriceps Bagnall
Females macropterous; head with no distinct sculpture; ridge lacking between anten-
nal sockets (Figure 26b) ........ccccocvviviiiviininnnnnn Bregmatothrips dimorphus (Priesner)
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Figure 26. Head: (a) with reticulate sculpture and with a ridge between antennal sockets; (b) with no

distinct sculpture and with no ridge between antennal sockets.

28

Pronotum with no long postero-angular setae (Figure 27a); fore wing with dark band
at proximal region (Figure 27¢) ........cccccovviiinnnnns Anaphothrips sudanensis Trybom
Pronotum with one to two pairs of long postero-angular setae (Figure 27b); fore wing
with no dark band at proximal region (Figure 27d) ........cccccceuveieirnicvniiciicceenes 29

* ; - A

Figure 27. Pronotum (a,b): (a) with no long postero-angular setae; (b) with long postero-angular

setae present; fore wing (c,d): (c) with a dark band at proximal region; (d) with no dark band at

proximal region.

29

Both sexes micropterous; antennal segment V yellow with very little brown on distal
margin (Figure 28a) ......ccccooovviviinniiiicnnns Asphodelothrips croceicollis (Karny)
Both sexes macropterous; antennal segment V either evenly brown (Figure 28b) or
distinctly bicoloured (FIigure 28C) ... 30
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Figure 28. Antennal segment V: (a) pale yellow; (b) evenly brown; (c) bicoloured.

30

Pronotum with five (rarely 4) pairs of prominent postero-marginal setae, with sub-
median pair more than twice as long as the discal setae (Figure 29a); male anten-
nal segment VI as long as segments IV and V together (Figure 29¢); male with a
row of around 12 pore plates on each of abdominal sternites II-VII (Figure 2%)
............................................................................................... Pezothrips kellyanus (Bagnall)
Pronotum with variable number of prominent postero-marginal setae, usually fewer
than five and submedian pair never twice as long as discal setae (Figure 29b); male
antennal segment VI shorter than segments IV and V together (Figure 29d); male with
only one or no pore plate on each of abdominal sternites II-VII (Figure 29f) ........... 31

iv

Figure 29. Pronotum (a,b): (a) with five pairs of prominent postero-marginal setae; (b) with four
pairs of prominent postero-marginal setae; antennal segments V-VIII (¢,d): (c) antennal segment VI
as long as IV + V; (d) antennal segment VI shorter than IV + V; male abdominal sternite (e f): (e) with
around 12 small pore plates per sternite; (f) with one large pore plate per sternite.

31

Antennal segment VI with a sensorium of which the length of the base (insertion) of the
sense cone is longer than the width of segment VII (Figure 30a).........cccccccocuvuviriririnirennes
............................................................................................. Odontothrips meliloti Priesner
Antennal segment VI with sensorium of which base is shorter than the width of
segment VII (FigUIe 30D) ......ccooiiiiiiiiiiiiiiiiiiiic s 32
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fa.
Figure 30. Sensorium on antennal segment VI: (a) with base of sensorium longer than width of

segment VII; (b) with base of sensorium shorter than width of segment VII.
32 Abdominal tergite VIII without paired lateral ctenidia (Figure 31a) often replaced by
33

rows of Microthrichia ..o
Abdominal tergite VIII with paired lateral ctenidia (Figure 31b) sometimes with only

few and sparse (not arranged in a single TOW) .......cccovviiiviiiiiiiiniicicc 35

4

Figure 31. Left side of abdominal segment VII: (a) lacking ctenidia; (b) with ctenidia.
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33

Fore wing clavus with five marginal setae (Figure 32a); second vein of fore wing with

810 SELAC .cuvuvvviiiirieici et Tenothrips discolor (Karny)
Fore wing clavus with six marginal setae (Figure 32b); second vein of fore wing with
11 OF INOTE SELAE ...t 34

Figure 32. Clavus (a,b): (a) with six marginal setae; (b) with five marginal setae.

34

Abdominal sternites bearing discal setae; ocellar setae iii arising just antero-lateral to
ocellar triangle (Figure 33a); pronotum with one pair of postero-angular setae longer
than discal setae (FIgure 33¢).......cccceuiemvivinicirininiciiiniiceininne Oxythrips ajugae Uzel
Abdominal sternites with no discal setae; ocellar setae iii either arising outside ocellar
triangle (Figure 33b) or between hind ocelli; pronotum with two pairs of postero-
angular setae longer than discal setae (Figure 33d) ........ Ceratothrips ericae (Haliday)

Figure 33. Head (a,b): (a) showing ocellar setae iii just anterolateral to ocellar triangle; (b) showing
ocellar setae iii arising outside ocellar triangle; pronotum (c,d): (c) with one pair of postero-angular
setae longer than discal setae; (d) with two pairs of postero-angular setae longer than discal setae.
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35

Ctenidia on abdominal segment VIII situated antero-laterally to spiracle (Figure 34a);
anterior margin of pronotum bearing at least one pair of long setae ...........ccc.cccoeueenne.
.......................................................................................................... Frankliniella Karny .. 36
Ctenidia on abdominal segment VIII situated postero-mesad to spiracles (Figure 34b).
anterior margin of pronotum with no long setae ...........cccccccccc..... Thrips Linnaeus 37

Figure 34. Position of ctenidia on abdominal segment VIII: (a) antero-laterally to spiracle; (b) postero-

mesad to spiracles.

36

Ocellar setae iii arising on anterior margins of ocellar triangle (Figure 35a); meta-
thoracic campaniform sensilla present (Figure 35e); microtrichial comb at the pos-
terior margin of tergite VIII fully developed (Figure 35d) ........cccocovvruiiniiriniiricinen
..................................................................................... Frankliniella occidentalis Pergande
Ocellar setae iii arising close together between hind ocelli (Figure 35b); meta-thoracic
campaniform sensilla absent (Figure 35d); microtrichial comb at the posterior margin
of tergite VIII not developed or with few short teeth on lateral margins (Figure 35f)
Frankliniella schultzei Trybom

Figure 35. Head (a,b): (a) with ocellar setae iii arising on anterior margins of ocellar triangle; (b) with

ocellar setae iii arising close together between hind ocelli; metanotum (c,d): (c) with campaniform

sensilla present; (d) with no campaniform sensilla; abdominal tergite VIII (e,f): (e) with complete

microtrichial comb; (f) with no microtrichial comb.
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37

38

Antennae eight-segmented (Figure 16b) .......cccccoevviirinnnn Thrips simplex Morison
Antennae seven-segmented (Figure 16C) ........cooooviiiiiiiniiiiiicc 38
Abdominal tergite II with four lateral setae (Figure 36a); fore wing clavus with six
marginal setae (Figure 32a) .......cccoovverviininicnicce, Thrips australis (Bagnall)
Abdominal tergite II with three lateral setae (Figure 36b); fore wing clavus with five
marginal setae (Figure 32b) ........ccoooiiiiiiii e 39

Figure 36. Abdominal tergite II (a,b): (a) with four lateral setae; (b) with three lateral setae.

39

Abdominal tergite VIII with microtrichial comb medially incomplete (Figure 37a).......
................................................................................................................... Thrips major Uzel
Abdominal tergite VIII with microtrichial comb complete (Figure 37b) ....................
......................................................................................................... Thrips tabaci Lindeman

iy
=
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A

Figure 37. Abdominal tergite VIII: (a) medially incomplete; (b) complete.

3.2. Species Catalogue
FAMILY AEOLOTHRIPIDAE

Aeolothrips gloriosus Bagnall, 1914 +

Material examined: MALTA: Buskett, 19.iv.2016, 2 22(sm) on Laurus nobilis, GD; Buskett,
21.ii.2018, 1 2(sm) on Rhamnus alaternus, GD; Xemxija, 3.iii.2018, 2 92(sm) on Pistacea
lentiscus, GD

Body length: 9: 1760-1940 um; J": no records.

Wing type: Both sexes are macropterous.

Aeolothrips gloriosus occurs on woody, often deciduous plants such as Tilia (Malvaceae),

Fraxinus (Oleaceae), Sambucus (Adoxaceae), Prunus (Rosaceae), but also Citrus (Rutaceae)

and Olea (Oleaceae) [14,20,26,27]. In the Maltese Islands, A. gloriosus was exclusively found
on trees and shrubs including Laurus nobilis (Lauraceae), Pistacea lentiscus (Anacardiaceae)



Diversity 2023, 15, 514

24 of 41

and Rhamnus alaternus (Rhamnaceae) in woodland and maquis habitats. This species was
recorded as a facultative predator [29]. This Aegean species has a distribution which spans
from Anatolia to Morocco and the Azores [14]. It has also been recorded from Iran [30] and
the Near East [13].

Aeolothrips intermedius Bagnall, 1934 +

Material examined: MALTA: 03.iv.1959, 1 Qand instar larva (sm) on Gladiolus sp., ERS
(BMNH); Wied Qirda, 06.iv.2016, 1 &' (sm) on Glebionis coronaria, GD; Wied Hesri, 22.iv.2016,
2 29(sm) on Avena sp., GD (BMNH); Wied Qirda, 17.iii.2017, 1 ?(sm) on Asphodelus ramosus,
GD; Manikata, 29.iv.2017, 1 (sm) on Pallenis spinosa, GD; Fawwara, 22.v.2017, 1 2(sm) from
Malaise trap, DM; Lapsi, 09.x.2018, 1 9(sm) on Hyparrhenia hirta, GD.

Body length: 9: 1700-1840 um; ¢": 1300 pum.

Wing type: Both sexes are macropterous.

A. intermedius has been recorded on a wide variety of unrelated plant species, often
on yellow flowered plants such as those of Asteraceae, Cruciferae, Leguminosae, and
Poaceae [15,21,24,26,31-34]. In the Maltese Islands, a larval instar was found on Gladiolus
(Iridaceae) implying that this plant is used as a host by this species. Adults were found on
annual herbaceous plants namely Asparagaceae, Asteraceae and Poaceae. This species was
recorded as a facultative predator feeding on different insects including other thrips [32].
This species is widespread in Europe and Palaearctic Asia and the Middle East [13,14]. It
has also been intercepted in the US from plant material originating from Europe [35].

Aeolothrips melisi Priesner, 1936 t

Material examined: MALTA: Wied Hesri, 22.iv.2016, 1 9(sm) on Capparis orientalis, GD;
Popeye Village, 29.iv.2017, 1 9(sm) on Tamarix africana, GD. GOZO: Ramla Bay, 18.iv.2017,
2 99 and 1 &(sm) on Cakile maritima and 2 29(sm) on Medicago marina, 18.iv.2017, GD.
Body length: ¢: 1960-2550 pum; &': 1780 pm

Wing type: Both sexes are macropterous.

Aeolothrips melisi was recorded on flowers of unrelated plants [14] including Brassi-
caceae [22,23] and Fabaceae [30] and this was also the case with the material collected from
the Maltese Islands. This species was recorded as a facultative predator [29]. A. melisi is
widespread throught the Mediterranean basin [13,19].

Aeolothrips tenuicornis Bagnall, 1926
Material examined: MALTA: Ghammieri, 19.xii.1996, on Galium sp., 2 22(sm), DM; M’Scala,
02.ii.1997, on Hedysarum coronarium, 2 2(sm), DM; Siggiewi (private garden), 04.xi.2015,
2 99(sm) on Rosa sp., GD; Siggiewi (private garden), 28.x.2015, 1 ?(sm) on Rosa sp., GD;
Wied Hesri, 15.1.2016, 1 &'(sm) on Silene colorata, GD; Siggiewi (private garden), 29.iii.2016,
4 99(sm) and 2 &'J(sm) on Ranunculus asiaticus, GD; Siggiewi (road), 04.iv.2016, 1 ?and
1 &(sm) copula pair on Glebionis coronaria, GD; Wied Hesri, 15.iv.2016, 1 2(sm) on Con-
volvulus arvensis, GD; Wied Qirda, 06.iv.2016, 2 22(sm) on Glebionis coronaria, GD; Wied
Hesri, 22.iv.2016, 1 2(sm) on Capparis orientalis, GD; Kunc¢izzjoni, 22.iv.2016, 1 &'(sm) on Re-
ichardia picroides, GD; Siggiewi (road), 23.v.2016, 1 (sm) on Glebionis coronaria, GD; Siggiewi
(road), 21.vi.2016, 3 29(sm, aga) on Glebionis coronaria, GD; Msida, Junior College grounds,
08.x.2016, 1 @(sm) on Cynodon dactylon, GD; Lapsi 09.1.2017, 1 2(sm) on Periploca angustifolia,
GD; Siggiewi (road), 21.iv.2017, 1 @(sm) on Argyranthemum frutescens, GD; Mellieha road
1/0 Popeye Village, 29.iv.2017, 1 &' (sm) on Convolvulus althoides, GD; Wied Hesri, 30.iv.2017,
1 @(sm) on Gladiolus communis, GD; Pembroke, 05.xi.2018, 1 (sm) on Reichardia picroides,
GD. GOZO: Ramla Bay, 18.iv.2017, 1 @(sm) on Malva arborea, GD.
Body length: ¢: 1900-2400 um; &': 1200-1680 pum.
Wing type: Both sexes are macropterous.

Adult thrips of this species are found on flowers of unrelated plant species includ-

ing Asteraceae, Brassicaceae, Fabaceae, [15,23,24,33,36], Citrus (Rutaceae) [24] and Cratageus
(Rosaceae) [28,29], Triticum aestivum (Poaceae) and also on Verbascum (Scrophulariaceae) [24],
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Vitis (Vitaceae). In the Maltese Islands, this species was also found on flowers of unrelated
indigenous plants including Asteraceae, Convolvulaceae, Fabaceae and Ranunculaceae.
Aeolothrips tenuicornis is recorded as a facultative predator [32]. It occurs throughout most
of Europe, the Middle East, the Mediterranean Region and the Atlantic Islands (Azores,
Madeira, Canaries) [13,14,20,22,28,31].

Franklinothrips megalops (Trybom, 1912) t

Material examined: MALTA: Msida, University of Malta grounds, 04.xi.2016, 1 ¢(sm) on
Rosmarinus officinalis, DM; Fawwara, 22.v.2017, 19(sm) from Malaise trap, DM.

Body length: 9: 2380-2480 um, J": no records.

Wing type: ¢: macropterous; d': no records.

Franklinothrips megalops is a predatory species [37], and has been observed to feed on
other small arthropods including juvenile and adult stages of other Thysanoptera such
as Heliothrips hemorrhoidalis and Thrips spp [14,23]. This species was described originally
from Kenya but is in fact widespread in Africa [36], Spain and Israel, Yemen and southern
India [14,23,36].

Rhipidothrips brunneus Williams, 1913 +

Material examined: MALTA: Wied Hesri, 24.ii.2017, 2 ?(micropterous) (sm) on Bromus
diandrus, GD.

Body length: ¢: 1880-2060 pm; &': no records.

Wing type: ¢: micropterous; d': no records.

This phytophagous species feeds on flowers of Poaceae [14,23,24,27,28,34] but was
also recorded as having predatory tendencies [27]. R. brunneus is distributed throughout
the western Palaearctic and the Near East, and has been accidentally introduced to North
America and Australia [13,14,23] where it is an established species [28].

Rhipidothrips gratiosus Uzel, 1895 t

Material examined: MALTA: Wied Hesri, 03.iv.2016, 1 (sm) on Avena sterilis, GD; Wied
Hesri, 22.iv.2016, 2 @9(sm) on Avena sterilis, GD; Fiddien, 14.iv.2016, 1 (sm) on Avena sp.,
GD; Wied Ghollieqa 02.xii.2016, 1 &' (micropterous—sm) on Cynodon dactylon, GD; Wied
Hesri, 03.iv.2017, 4 99(sm, aga) on Gladiolus communis, GD; Fiddien, 24.iv.2017, 1 2(sm) on
Avena sp., 1 ?(sm) on Medicago sp., GD; Wied Qirda, 17.iii.2017, 1 2(sm) on Medicago sp.,
GD.

Body size: ¢: 1900-2120 pm; d": 1240 pm.

Wing type: ?: macropterous; d": micropterous.

Males of this species have been described as being macropterous just like
females [14,26], however, the male specimen examined from the Maltese Islands was
found to be micropterous and marginally smaller than other males described from conti-
nental Europe [14]. Rhipidothrips gratiosus is phytophagous, typically found on the flow-
ers of Poaceae [26,27,34,38,39] but also on other plants such as Erysimum cheiranthoides
(Brassicaceae) [39] and Vicia faba (Fabaceae) [40]. In the Maltese Islands, this species has
been largely collected from Poaceae. R. gratiosus was also recorded as having predatory
habits [26]. The distribution of this species extends across the Western Palaearctic, the Near
East and North Africa and has been introduced [13] and has become established in North
America [14,24].

Rhipidothrips niveipennis Reuter, 1899 t

Material examined: MALTA: Wied Hesri, 04.iv.2016, 1 (sm) on Avena sterilis, GD; Wied
Hesri, 22.iv.2016, 1 @(sm) on Avena sterilis, GD; Gudja, 1/0o Malta International Airport,
26.ix.2016, 1 (sm) on Ficus microcarpa, GD.

Body size: ¢: 2000-2014 pm; J': no records

Wing type: @: macropterous; d": no records
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Although material from the Maltese Islands consisted of only macropterous specimens,
micropterous individuals have been described from continental Europe [14]. This species
is phytophagous on different Poaceae [14] as was also largely the case for the specimens
collected from the Maltese Islands. R. niveipennis is recorded from Finland, Sweden, the
French Alps, [14] and Norway [41].

Rhipidothrips unicolor zur Strassen, 1965 t

Material examined: MALTA: Ghajn Tuffieha, 29.iv.2017, 7 22(sm, aga) and instar larva (sm)
on Stipa capensis, GD.

Body size: ¢: 1760-2250 pm; J': n/a.

Wing type: Both sexes are macropterous.

Rhipidothrips unicolor has been recorded, often in large numbers, on Stipa capensis
(Poaceae) which has also been described as the host plant for this species [14,42]. In
the Maltese Islands, both adults and larvae were also collected from the mentioned host
plant. The geographical distribution for R. unicolor includes Greece, Italy, Spain, Canary
Islands [14,42,43], Morocco [13,14] and Iran [31].

FAMILY MELANTHRIPIDAE

Melanthrips ficalbii Buffa, 1907 t

Material examined: GOZO: Victoria, (road), 20.iv.2019, 2 29(sm) on Galium aparine, GD.
Body length: 9: 1840-1960 um; ': n/a.

Wing type: Both sexes are macropterous.

Melantrhips ficalbii is a phytophagous species with larval stages being found on Ru-
biaceae [33] indicating that these plants are used as hosts by this species. Adults have
also been recorded on Galium (Rubiaceae), Euphorbia cyparissias (Euphorbiaceae), Reseda
(Resedaceae) as well as on different Poaceae [14]. In the current study, M. ficalbii has been
recorded from Galium aparine (Rubiaceae). M. ficalbii is widespread in western Europe and
the western Mediterranean Region [13,14,25,35].

Melanthrips fuscus Sulzer, 1776

Material examined: MALTA: Siggiewi (private garden), 04.xi.2015, 3 "’ (sm) on Rosa sp.,
GD; Siggiewi (private garden), 12.i.2016, 3 ?2and 3 d'd(sm) on Rosa sp., GD; Siggiewi
(private garden), 15.1.2016, 2 22(sm) and 2 &' d'(sm) on Mercurialis annua, GD; Wied Hesri,
15.i.2016, 1 @(sm) on Silene colorata, GD; Wied Qirda, 29.i.2016, 2 instar larvae (aga) and 1
d'(sm) on Brassica rapa, GD; Siggiewi (private garden), 29.iii.2016, 1 ¢(sm) and 1 &*(sm) on
Ranunculus asiaticus, GD; Siggiewi (private garden), 16.x.2016, 1 @(sm) on Lobularia maritima,
GD; Wied Qirda, 17.ii1.2017, 1 &'(sm) on Asphodelus ramosus, GD; Wied Hesri, 03.iv.2017, 2
?9(sm) and 1 ' (sm) on Acacia saligna, GD; Dingli Cliffs, 27.iv.2017, 1 &' (sm) on Brassica rapa,
GD; Lapsi, 09.x.2017, 1 &*(sm) on Potentilla reptans, GD; Wied Baqqgiegha, 22.1.2018, 1 2(sm)
on Cerinthe major, GD.

Body length: ¢: 1540-2140 pum; J': 1360-1560 pum.

Wing type: Both sexes are macropterous.

This species is phytophagous with overwhelming records from plants in the Brassi-
caceae [14,23,24,26,32,34,36]. It has also been recorded from annual plants [24,32,34,36,44],
grasses and trees [45]. In The Maltese Islands, larvae were found on Brassica rapa (Bras-
sicaceae). Melantrips fuscus adults were collected together with M. Iybicus on flowers
of many unrelated indigenous and cultivated plants including Brassicaceae, Rosaceae,
Caryophyllaceae, Xanthorrhoeaceae and Fabaceae. M. fuscus is found across Europe, the
East Palaearctic, the Nearctic and North Africa [22,23]. It has also been intercepted in US
from plant material imported from Europe, the Mediterranean and Africa [35].
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Melanthrips knechteli Priesner, 1936 1

Material examined: MALTA: Siggiewi (private garden), 15.1.2016, 1 2(sm) on Mercurialis
annua, GD; Siggiewi (private garden), 29.iii.2016, 1 &' (sm) on Ranunculus asiaticus, GD; Wied
Xkora, 30.x.2017, 1 &'(sm) on Mercurialis annua, GD; Wied Baqqiegha, 22.1.2018, 1 2(sm) on
Cerinthe major, GD.

Body length: ¢: 1580 um; *: 1160-1240 pm.

Wing type: Both sexes are macropterous.

Melanthrips knechteli has been recorded on Cerinthe major (Boraginaceae) and Thymus
(Lamiaceae) [14,23]. In the Maltese Islands, this species was found on Cerinthe major but
also on Ranunculus asiaticus (Ranunculaceae) and Mercurialis annua (Euphorbiacceae). The
geographical distribution for this species includes Turkey, Bulgaria, Romania, Albania,
Czech Republic (Moravia), Spain and Iran [14,26,46,47].

Melanthrips libycus Priesner, 1936

Material examined: MALTA: Siggiewi (private garden), 12.i.2016, 1 ¢(sm) and 1 &’(sm) on
Rosa sp., GD; Wied Hesri, 15.1.2016, 1 9(sm) and 2 &'d(sm) on Silene colorata, GD; Wied
Qirda, 29.1.2016, 1 2(sm) on Trifolium nigrescens, 1 2(sm) on Brassica sp., GD; Qormi (private
farm), 07.i1.2016, 1 Q(sm) on Brassica oleracea var. botrytis, GD; Wied Qirda, 24.ii.2016, 1
Q(sm) on Bromus diandrus, GD; Ta’ Qali, 27.ii.2016, 5 instar larvae (aga) and 2 ¢2(sm) on
Diplotaxis tenuifolia, SF; Siggiewi (private garden), 29.i1.2016, 1 ¢(sm) on Ranunculus asiaticus,
GD; Wied Qirda, 17.iii.2017, 1 2(sm) on Medicago sp., GD; Wied Hesri, 03.iv.2017, 1 2(sm) on
Acacia saligna, GD; Dingli Cliffs, 29.x.2017, 1 @(sm) on Brassica rapa, GD. GOZO: Ramla Bay,
18.iv.2017, 1 &"(sm) on Cakile maritima, GD.

Body length: ¢: 1600-2300 pum; &': 1400-1725 pum.

Wing type: Both sexes are macropterous.

The long setae present on the head of this species were described to be as long
as three pairs of post-ocular setae [14,48] but in specimens collected from the Maltese
Islands these setae were found to be shorter. Melanthrips lybicus has been recorded on
Poaceae [24], Brassicaceae [15,23,44,48] and also from Citrus x paradisi (Rutaceae) [15],
though the literature does not specify which species are used as host plants. In the current
study, larvae of this species were found on Diplotaxis tenuifolia (Brassicaceae). M. lybicus
adults together with M. fuscus has been recorded on a variety of unrelated plants such
as Brassicaceae, Fabaceae and Poaceae. M. lybicus is widely distributed across southern
Europe and the Mediterranean basin [14,15,23,49].

FAMILY STENUROTHRIPIDAE

Holarthrothrips tenuicornis Bagnall, 1927 t

Material examined: MALTA: Qormi (roundabout), 14.ix.2017, 13 9(sm, aga) on male
Phoenix dactylifera, GD; Qormi (roundabout), 03.x.2017, 13 22(sm, aga) on male flowers
of Phoenix dactylifera, GD; Msida, Junior College grounds, 10.x.2017, 1 2on male flowers
of Phoenix dactylifera, GD; Siggiewi (private garden), 30.vii.2018, 2 29(sm), 10 29(aga) and
1 &(sm), 1 J'(aga) on male flowers of Phoenix dactylifera, GD.

Body length: ¢: 1550-1820 pum; &": 1260 pm.

Wing type: Both sexes are macropterous.

Thrips of the genus Holarthrothrips are mostly associated with male flowers of Phoenix
trees (Arecaceae) [15,50] where both larvae and adults occur. Adults of this species have
also been recorded on other plants such as Vitis (Vitaceae), Citrus (Rutaceae), and Rubia
(Rubiaceae) [14,24,29] which, however, should not be considered as host-plants. In the
Maltese Islands larvae and adults were always found on male flowers of Phoenix dactylifera.
H. tenuicornis has been recorded from across the Mediterranean basin [13-15,23,29,43].
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FAMILY THRIPIDAE

Subfamily Dendrothripinae

Dendrothrips saltator Uzel, 1895 +

Material examined: MALTA: Wied Babu, 15.xii.1996, 7 ?9(sm) on Ferula melitensis, DM;
Wied Qirda, 06.iv.2016, 13 instar larvae (aga) on Foeniculum vulgare, GD; Magqluba, 1/0
Qrendi, 08.iv.2016, 9 29(sm, aga) on Foeniculum vulgare, GD; Qormi (road), 19.iv,2016,
1 instar larva (aga) on Ferula melitensis, GD; 09.vii.2018, 6 29(sm, aga) and 1 &'(sm) on
Foeniculum vulgare, GD.

Body length: ¢: 1260-1440 um; &': 860 um.

Wing type: Both sexes are macropterous.

Dendrothrips saltator has been reported from leaves of various deciduous trees and a
variety of unrelated plants [14,26], particularly on Apiaceae, Asteraceae [14,23,26], Fabaceae,
as well as plants such as Triticum aestivum (Poaceae) and Olea europaea (Oleaceae) [34]. In
the Maltese Islands, both adults and larvae of D. saltator were found on Foeniculum vulgare
and Ferula melitensis (both in Apiaceae). Thus, most likely, the host plants for Dendrothrips
saltator are only plants within the family Apiaceae. In fact, in the UK, this species is only
recorded on Paucedanum officinale (Apiaceae) [27]. D. saltator is widespread in Europe,
the Oriental Region and the Near East [13,14]. It was also intercepted in the US on plant
material originating from Europe [35,51].

Subfamily Panchaetothripinae

Heliothrips haemorrhoidalis (Bouche, 1883)

Material examined: MALTA: Zabbar, 06.v.1996, 1 9(sm) on Viburnum sp., CF; Msida,
University of Malta grounds, 28.iv.2017, 1 (sm) on Apium graveolens, GD.

Body length: 9: 1660-1900 um; &": no records.

Wing type: ¢: macropterous; d': no records.

Heliothrips haemorrhoidalis is a polyphagous species recorded on different unrelated
host-plants [23,24,26,32]. It is an agricultural pest and can potentially inflict damage on a
number of crop plants in both greenhouses [23] and open fields [26]. In the Maltese Islands
H. haemorrhoidalis was collected on Viburnum (Adoxaceae), Apium graveolens (Apiaceae)
as well as from plants with low levels of nitrogen [12]. This species is preyed upon by
Franklinothrips megalops [26]. H. haemorrhoidalis is believed to have originated in South
America, probably Peru [51], but has become widespread around the world in tropical and
subtropical areas [24], being introduced with exotic ornamental plants. In northern Europe,
H. haemorrhoidalis thrives in greenhouses and indoor places [14].

Hercinothrips femoralis (Reuter, 1881) +

Material examined: MALTA: Msida, University of Malta grounds, 04.v.2016, 1 2(sm) on
Origanum majorana, GD; Siggiewi (private garden), 05.xi.2016, 14 99(sm, aga) and 1 instar
larva (aga) on Hippeastrum sp., GD; Birguma, 20.viii.2020, 13 @9(sm, aga) on Ocimum
basilicum, NY; Siggiewi private garden, 04.xi.2020, 8 29(sm, aga) on Calendula officinalis, GD.
Body length: 9: 1320-1580 um: &': no records.

Wing type: ¢: macropterous; d': no records.

Hercinothrips femoralis is a polyphagous species occurring on herbs and cultivated
plants, mostly in greenhouses [23,24] and often on Amaryllidaceae [14] but also on other
crops [26]. In the Maltese Islands, H. femoralis was found on different unrelated plants
but only the Hippeastrum sp. (Amaryllidaceae) can be regarded as a host-plant for the
mentioned thrips. Although this species was recorded in Europe from greenhouses, it
was found in plants grown outside in the Maltese Islands, probably due to the warmer
climate of the archipelago. H. femoralis has been recorded as a pest, inflicting damage in
greenhouse crops [27]. H. femoralis is native to Central Africa, but is now subcosmopolitan
in distribution with many records in tropical and subtropical countries [14,27,35].
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Subfamily Thripinae

Anaphothrips sudanensis Trybom, 1911 t

Material examined: MALTA: Wied Hesri, 04.xi.2016, 1 2(sm) on Cynodon dactylon, GD.
Body length: 9: 1340 um; J": no records.

Wing type: the locally collected female specimen is macropterous.

Anaphothrips sudanensis is a phytophagous species associated with Poaceae [23]. It is
commonly found in the leaf axils and tend to develop streaks on leaves as these expand and
mature [28]. This species has been recorded on different Poaceae, particularly on Panicum
maximum, Pennisetum, Sorghum halepense, Zea mays and Saccharum officinarum [14,26,28], as
well as on Allium cepa (Amaryllidaceae) [24] and Tagetes minuta (Asteraceae) [26]. In the
Maltese Islands, the single female specimen of this species was collected on Poaceae (Cyn-
odon dactylon). A. sudanensis is recorded from the East Palaearctic, Afrotropical, Australian,
Neotropical and Oriental Regions, the Near East and North Africa [13].

Aptinothrips rufus (Haliday, 1836) t

Material examined. MALTA: Wied Hesri, 04.iv.2016, 1 2(sm) and 1 instar larva (aga) on
Hyparrhenia hirta and 4 92(sm) and 1 instar larva (aga) on Avena sterilis, GD; Wied Qirda,
06.iv.2016, 1 2(sm) on Plantago major, GD; Maqluba 1/0 Qrendi, 15.iv.2016, 8 ¢2(sm) on
Triticum aestivum, GD; Wied Hesri, 15.iv.2016, 1 5 (sm) on Convolvulus arvensis, GD; Msida,
Junior College grounds, 27.iv.2016, 1 ¢(sm) and 2 instar larvae (aga) on Hordeum leporinum,
GD; Kuncizzjoni, 22.i.2017, 1 (sm) on Hordeum leporinum, GD; Msida, Junior College
grounds, 03.iv.2017, 2 99(sm) on Hordeum leporinum, GD; Ghajn Tuffieha, 29.iv.2017, 1 2(sm)
on Stipa capensis, GD. GOZO: Ramla Bay, 18.iv.2017, 1 9(sm) on Medicago marina, GD.

Body length: ¢: 1460-1700 um; &': 900 pum.

Wing type: Both sexes are apterous.

Aptinothrips rufus is associated with Poaceae [15,22,26,44,52] but adults were recorded
on unrelated plants belonging to the following families: Fabaceae, Lamiaceae, Plumbag-
inaceae [44], Polygonaceae [34], and Asteraceae [26]. In the Maltese Islands, both adults
and larvae of A. rufus were only found on Poaceae (Avena sp., Hordeum leporinum and
Hyparrhenia hirta), though adults were also found on other plants as well as grasses. A rufus
is a species that originated from Europe, but has become widespread in temperate regions
around the world [14,32,52]. In fact, it is recorded from the East Palaearctic, Afrotropical,
Australian, Nearctic, Neotropical and Oriental Regions, the Near East and North Africa [13].
It has been intercepted in the US from plants originating from Europe, the Mediterranean
and Africa [34,53].

Asphodelothrips croceicollis (Karny, 1914) t

Material examined: MALTA: Dingli Cliffs, 27.i.2016, 4 & &' (sm) on Asphodelus ramosus, GD;
Buskett, 19.ii.2016, 2 instar larvae (aga) on Asphodelus ramosus, GD; Dingli Cliffs, 24.1.2017,
5 99(sm) on Asphodelus ramosus, GD; Kuncizzjoni, 28.1.2017, 2 29(sm) and 1 &'(sm) on
Asphodelus ramosus (ag) and 1 2(sm) on Erica multiflora, GD; Wied Hesri, 24.ii.2017, 1 (sm)
and 1 &(sm) and on Asphodelus ramosus, GD; Buskett, 23.i1.2018, 2 22(sm) on Asphodelus
ramosus, GD; Kunc¢izzjoni, 29.i.2018, 1 (sm) on Glebionis coronaria, GD.

Body length: 9: 1760-2160 um; ¢": 1000-1580 pm.

Wing type: Both sexes of locally recorded specimens are micropterous.

Both micropterous as well as macropterous forms for this species exist, with the
macropterous females being dark brown in colour and the micropterous forms being
light brown [14]. All specimens collected from Malta were found to be micropterous,
with females being of a dark brown colour. Asphodelothrips croceicollis is associated with
Asphodelus spp. (Asphodelaceae) [14,29] and in the Maltese Islands it was almost exclusively
collected on flowers of Asphodelus ramosus. A. croceicollis is found throughout the Ponto-
Mediterranean area and the Canary Islands, occurring up to 1500 m altitude [14], as well in
the Near East [13].
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Bregmatothrips dimorphus (Priesner, 1919) t

Material examined: MALTA: Wied Hesri, 15.1.2016, 5 ?9(aga) and 4 &d’(sm, aga) on
Pipatherum miliaceum, GD; Buskett, 03.i1.2016, 1 ?(sm) on Cynodon dactylon, 3 ?2(sm, aga)
and 2 &'d'(sm, aga) on Pipatherum miliaceum, GD.

Body length: ¢: 1440-1460 pum; &': 1140-1240 pum.

Wing type: ?: macropterous; &": micropterous.

The female specimens collected in the Maltese Islands were all macropterous, but
micropterous forms are also described from the European continent [32]. Bregmatothtips
dimorphus is associated with Poaceae [34] and this was also the case for the material
collected from the Maltese Islands which was found on the grass species Cynodon dactylon
and Pipatherum miliaceum. This species is widespread in Europe but is also recorded from
Yemen, Sudan, southern Africa [14,23,26], the Near East and North Africa [13].

Ceratothrips ericae (Haliday, 1836) t

Material examined: MALTA: Lapsi, 9.x.2017, 1 2(sm) on Limbarda crithmoides, GD. GOZO:
Qbajjar, 31.iii.2018, 1 (sm) on Helychrysum melitense, GD.

Body length: ¢: 1200-1460 pm; J': no records.

Wing type: ¢: macropterous; d': no records.

Different authors have recorded this species from unrelated plants [14,27,29,35,54,55]. In
the Maltese Islands, Ceratothrips ericae was found on Avena sterilis (Poaceae) and Helychrysum
melitense (Asteraceae). C. ericae is an important pollinator, especially in areas where larger
pollinators do not occur [56]. This species is of Euro-Siberian origin, but has been accidentally
introduced to other parts of the world [14], including the Near East and the Australian
Region [13]. It has also been intercepted in the US from plants originating from Europe [35].

Chirothrips hamatus Trybom, 1895 t

Material examined: GOZO: Xlendi, 21.vii.1956, 1 2(sm) on Lithospermum arvense (JIS &
ERS), (BMNH).

Body length: ¢: 1453 um; &": no records.

Wing type: ¢: macropterous; d': no records.

Males of this species are described as being micropterous [14,24,28]. Chirothrips hamatus
is mostly associated with Poaceae, particularly Alopecurus pratensis [14,24,27] and thus,
Lithospermum arvense (Boraginaceae), on which the single female specimen was collected
during the present study, cannot be considered as a host plant. C. hamatus is recorded from
western Siberia, the Near East and the Nearctic Region; it is also widespread in Europe
being generally less common in southern areas [13,14,27].

Chirothrips manicatus (Haliday, 1836) 1

Material examined: MALTA: Siggiewi (private farm), 03.v.2016, 1 2and 1 &’ (sm) on Koeleria
cristata, GD; Wied Hesri, 02.xi.2016, 1 J'(sm) on Phragmites australis, GD; Wied Hesri,
04.xi.2016, 4 @9(sm, aga) and 5 &' J'(sm, aga) on Arundo donax, GD; Naxxar (road), 29.iv.2017
1 &(sm) on Triticum aestivum, GD; Wied Qirda, 31.v.2018, 1 &"(sm) on Hyparrhenia hirta, GD;
Fiddien 16.vi.2021, 12(sm) on Avena sterilis, GD.

Body length: ¢: 1400-1700 pm; &': 960-1440 pum.

Wing type: ?: macropterous; &": micropterous.

Chirothrips manicatus is a species which is mostly associated with Poaceae and some-
times Cyperaceae [23]. It has been also recorded on other unrelated plants such as Malva
alcea (Malvaceae) and Malus sp. (Rosaceae) [54,57-59]. In the Maltese Islands, this species
was only collected from Poaceae. C. manicatus may transmit phytopathogenic bacteria
and fungi [25]. Chirothrips manicatus probably originated in the Palaearctic but has a Hol-
arctic distribution and is nowadays considered as subcosmopolitan in distribution, with
numerous records in temperate parts of the world [14].
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Chirothrips meridionalis Bagnall, 1927 +

Material examined: MALTA: Wied Hesri, 04.iv.2016, 2 &' (sm) on Hyparrhenia hirta, GD.
Wied Qirda, 04.xi.2016, 2 ?2(sm) on Arundo donax, GD; Wied Qirda, 31.v.2018, 3 29(sm) on
Hyparrhenia hirta, GD (1 Qag).

Body length: ¢: 1600-1680 pm; &': 1240 pm.

Wing type: Both sexes are macropterous.

Similar to other species of the genus Chirothrips, C. meridionalis is also associated
with Poaceae [14,22,23,26]. In the Maltese Islands this thrips was also collected on plants
belonging to the mentioned plant family. C meridionalis has been recorded from South
Europe [22] and is widespread across the Mediterranean basin, Madeira, Canary Islands,
India, Pakistan, Iran, Yemen, Nigeria and South Africa [14]. It has also been intercepted in
the US from plants originating from Europe, the Mediterranean and Africa [35].

Echinothrips americanus Morgan, 1913 +

Material examined: MALTA: Siggiewi (private farmhouse), 21.v.2017, 1 ¢(sm) on Salvia of-
ficinalis, GD; Siggiewi (private garden), 14.vii.2017, 13 29(sm, aga) on Azalea indica, Siggiewi
(private garden), 16.vii.2017, 8 29, 3 instar larvae (aga) on Azalea indica, GD.

Body length: @: 1100-1340 um; J': no records.

Wing type: ?: macropterous; d': no records.

This phytophagous species has been recorded from unrelated plants including many
vegetables [50], Impatiens (Balsaminaceae), Dendranthema (Asteraceae) and Euphorbia (Eu-
phorbiaceae) [32]. It is believed to have been introduced to many countries around the
world with trade of ornamental plants. This species has been recorded as a pest on cul-
tivated plants such as Philodendron (Araceae) and Syngonium (Araceae), Impatiens, and
Euphorbia [32,48]. Echinothrips americanus is native to eastern North America and has been
imported with ornamental plants to Europe [14,32], Neotropical and Oriental Regions [13].

Frankliniella occidentalis (Pergande, 1895)

Material examined: MALTA: Zabbar, 11.iii.1994, 2 2(sm) (BMNH) on Gerbera sp., DM;
St. Paul’s Bay, 14.iii.1994, 2 29(sm) (BMNH) on Solanum melanogena, GW; St. Paul’s
Bay, 14.iv.1994, 1 2(sm) (BMNH) on Dianthus caryophyllus, JWI; St. Paul’s Bay, 14.iv.1994,
2 99(sm) (BMNH) on Chrysanthemum sp., JWL; St. Paul’s Bay (glasshouse), 14.iii.1994,
2 9@(sm) (BMNH) on Fragraria x ananassa, GW; Zabbatr, 13.i.1997, 1 ¢(sm) (dark morph) on
Dianthus caryophyllus, DM; Siggiewi (road), 14.x.2015, 1 9(sm) (yellow morph) on Diplotaxis
tenuifolia, GD; Siggewi (private garden), 29.1.2016, 1 @(sm) (yellow morph) on Narcissus
tazzetta, GD; Wied Qirda, 06.iv.2016, 1 o"(sm) on Matricaria chamomilla, GD; Wied Hesri,
04.iv.2016, 1 o'(sm) on Avena sterilis, GD; Siggiewi (private garden), 13.iv.2016, 19(sm)
(yellow morph) on Foeniculum vulgare, GD; Manikata, 21.iv.2017, 1 &*(sm) on Pallenis spinosa,
GD; Mellieha (road 1/ 0 Popeye Village), 21.iv.2017, 1 2(sm) (yellow morph), 1 9(sm) (dark
form) on Tamarix africana, GD; Il-Ballut, 1/0 M’Xlokk, 05.v.2017, 1 9(sm) (pale morph), 1
?(sm) (dark morph) on Malva arborea, GD; road, 1/0 Wied Hesri, 07.viii. 2017, 1 9(sm) (pale
morph), 3 @2(aga) on Ipomoea carnosa, GD; Qormi (road), 18.viii.2017, 1 ?(sm) (pale morph),
3 99(aga) (pale morph) on Yucca gloriosa, GD; San Gwann (private farm), 29.x.2018, 2 29(sm)
(yellow morph), 3 @2(aga) (pale form) and 1 &"on Lactuca sativa, GD; Wied Hesri, 12.iii.2018,
2 29(sm) (dark morph) on Trifolium nigrescens, GD; Fiddien, 16.v.2021, 1 @(sm) on Avena
sterilis, GD.

Body length: ¢: 1440-1800 pum; &': 1080-1300 pum.

Wing type: Both sexes are macropterous.

The extent of the brown color pattern on antennae and overall color intensity of this
species is likely dependent on temperature, with darker specimens developing in cooler
temperatures [27]. Both dark and yellow morphs were collected from the Maltese Islands.
Frankliniella occidentalis is polyphagous, with adults and larvae commonly found on both
flowers and leaves of unrelated plants [29] including numerous crops [23] and indigenous
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plants [27,35,40,54,55,59]. In the Maltese Islands this species was recorded on seed crops, cut
flowers such as Dahlia (Asteraceae), Dianthus (Caryophyllaceae) and Gerbera (Asteraceae),
nursery stock, peaches, plums, nectarines, strawberries, sweet peppers, grapes, cotton and
other crops including tomatoes [12]. This species is particularly harmful to crops, fruits
and cultivated flowers and is a vector of a number of orthotospoviruses such as Tomato
Spotted Wilt Virus (TSWV). Nonetheless, F. occidentalis has also been described to feed on
the eggs and adults of mites species which can be harmful to agricultural crops [60]. F.
occidentalis is native to Pacific North America, but has been imported with cultivated plants
to virtually all countries in the world during the early 1980s, thriving at first in greenhouses
but subsequently spreading out in the open especially in areas with warmer climates such
as the Mediterranean basin [14,32].

Frankliniella schultzei (Trybom, 1910) t

Material examined: MALTA: Siggiewi (private garden), 04.xi.2015, 1 2(sm) (yellow morph)
form) on Rosa sp.

Body length: 9: 1400 um; J': no records.

Wing type: ¢: mactopterous; &: no records.

The specimen collected from the Maltese Islands was yellow but dark morphs of
this species also exist as in the case of Frankliniella occidentalis. F. schultzei was recorded
on flowers and leaves of a wide variety of different unrelated plants [14,25,26,30,33,61],
crops [25,48] and stored bulbs [28]. It is known to cause damage to different crops and is
an orthotospovirus vector [14,25]. F. schultzei is generally considered as native to South
America, but it could also be of Africotropical origin [26]. It is widespread in circum-tropical
and subtropical regions, where it is recorded as a common pest [14].

Limothrips angulicornis Jablonowski, 1894 t

Material examined: MALTA: Fiddien, 24.iv.2017, 1 (sm) on Avena sp., GD.
Body length: 9: 2080 um; J': no records.

Wing type: ¢: macropterous; d': no records.

Limothrips angulicornis is phytophagous and associated with leaves and leaf axils of
grasses [14,44]. Larvae have been found on Poaceae [62] but adults were also recorded from
Populus sp. (Salicaceae) and Pinus sp. (Pinaceae) [34]. In the Maltese Islands, this thrips
was collected from Avena (Poaceae). L. angulicornis originates from the West Palaearctic, but
has been imported to other parts of the world such as Western Asia [22], California, Chile
and southern Australia where it has become established [14,26,27].

Limothrips cerealium (Haliday, 1836) t

Material examined: MALTA: Wied Qirda, 10.iv.2016, 2 22(sm) on Bromus diandrus, GD;
Wied Hesri, 22.iv.2016, 1 @(sm) on Hyparrhenia hirta, GD; Wied Speranza, 26.iv.2016,
1 2(sm) on Mentha pulegium, GD; Junior College grounds, 27.iv.2016, 1 ¢(sm) on Hordeum
leporinum, GD; Dingli Cliffs, 24.v.2016, 1 (sm) on Brassica rapa, GD; Dingli Cliffs, 27.v.2016,
1 2(sm) on Glebionis coronaria, GD; Fiddien, 24.iv.2017, 2 22(sm) on Avena sp., GD; Naxxar,
road, 29.iv.2017, 1 2(sm) on Avena sterilis and 1 o*(sm) on Triticum aestivum, GD; Wied Hesri,
12.iii.2018, 1 9(sm) on Trifolium nigrescens, GD.

Body length: 9: 1520-2200 um; &": 1260 pum.

Wing type: ?: macropterous; d": micropterous.

Limothrips cerealium is phytophagous and generally found on Poaceae, namely cere-
als [25] and grasses [22,34,35,55,63] where larvae were also recorded [27]. In the Maltese
Islands, this species was mainly found on Poaceae, but also on unrelated herbaceous plants
such as Brassica rapa (Brassicaceae) and Glebionis coronaria (Asteraceae). This species can
cause damage to grains, causing “silvering” on leaves [23,26,48] and is possibly a mechani-
cal vector of phytopathogenic bacteria and fungi [23]. L. cerealium probably originated in
Atlantic western Europe [14], but has been accidentally introduced on cereals and grains in
many parts of the world and is now considered subcosmopolitan in distribution [14].
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Odontothrips meliloti Priesner, 1951

Material examined: MALTA: Wied Qirda, 17.iii.2017, 1 @(sm) on Hedysarum coronarium,
GD; Fiddien, 24.iv.2017, 1 (sm) on Medicago sp., GD; II-Ballut 1/0 M’Xlokk, 05.v.2017, 1
Q(sm) on Medicago arborea, GD; Siggiewi (private residence), 18.iii.2018, 1 Qon glass window
pane, GD. GOZO: Xlendi, 31.iii.2016, 2 29(sm) on Lotus ornithopodioides, GD; Ramla Bay,
17.iii.2017, 1 &' (sm) on Medicago marina, GD.

Body length: ¢: 1900-2460 pm; &": 1500 pm.

Wing type: Both sexes are macropterous.

Odontothrips meliloti is recorded from flowers of Fabaceae, specifically on those of
the genus Melilotus (M. albus and M. officinalis) [23,33]. In the Maltese Islands, it was also
collected from flowers of Fabaceae (Hedysarum coronarium, Lotus ornithopodioides, Medicago
sp.). This species has a Euro-Siberian distribution and is widespread in central and southern
Europe [14].

Oxythrips ajugae Uzel, 1895 t

Material examined: MALTA: Wied Ghollieqa, 10.iii.2017, 10 ?2(aga, sm) on Pinus halepensis,
GD; Wied Qirda, 17.iii.2017, 6 29(aga, sm) on Pinus halepensis, GD; Kuncizzjoni, 29.i.2018,
5 @2(sm) and 3 d'd'(sm) on Pinus halepensis, GD; Xemxija, 03.iii.2018, 5 22(sm) on Pinus
halepensis, GD.

Body length: ¢: 1500-1700 um; &': 920 um.

Wing type: Both sexes are macropterous.

Oxythrips ajugae is a spring occurring [14] dendrophilous foliivore [64]. It has been
recorded on Pinaceae such as Pinus and Cupressus [14,29], but also on a number of hard-
woods and herbaceous plants [34]. In the Maltese Islands, adults and larvae of this species
were found in spring on Pinus halepensis (Pinaceae), indicating that this plant is used as
a host by the mentioned thrips. O. ajugae is widespread in Europe [14] and Asia [32], the
Nearctic Region, the Near East and North Africa [13].

Pezothrips kellyanus (Bagnall, 1916) t

Material examined: MALTA: Siggiewi (private garden), 04.xi.2015, 3 &"*(sm) on Rosa sp.
Body length: 9: no records; &': 1460-1660 pum.

Wing type: ¢: no records; o: macropterous.

Pezothrips kellyanus is found on highly scented white flowers [28,65] especially those of
Citrus (Rutaceae) [48,65,66], but also on Gardenia (Rubiaceae) [65], Jasminum
(Oleaceae) [32,65-67], Lonicera japonica (Caprifoliaceae) [67], Olea europea (Oleaceae) [34] and
Pittosporum tobira (Pittosporaceae) [27,67]. Immature stages of this species were only found
on lemon, grapefruit, Jasminum and Gardenia flowers [65], however, the flowers of Camellia
(Theaceae), Chrysanthemum (Asteraceae), Rosa (Rosaceae), Prunus (Rosaceae), Jasminum
(Oleaceae), and Passiflora (Passifloraceae) can sustain the breeding of this species in times
when citrus plants are not in bloom and at times when the climate becomes unfavourable, to
then reinfest citrus trees when the climate temperature becomes warmer and the citrus trees
bloom again [68]. In the Maltese Islands this species was collected from flowers of Rosa sp.
(Rosaceae) found in close proximity to Citrus trees (Rutaceae). P. kellyanus is often recorded
as an agricultural pest, causing scarring on fruits, particularly those of citrus trees [48,66].
This species may have originated in Australia [27] but was accidentally introduced in many
territories, particularly in Europe [27].

Prosopothrips nigriceps Bagnall, 1927

Material examined: MALTA: Pembroke, 05.xi.2018, 1 2(sm) on Reichardia picroides, GD;
Xrobb 1-Ghagin, 14.iii.2018, 2 29(aga) on Hedysarum glomeratum, GD. GOZO: Ramla Bay,
18.iv.2017, 6 @2(aga, sm) on Silene colorata, GD.

Body length: ¢: 1340-1500 pum; &': no records.

Wing type: ¢: apterous; &": no records.
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Prosopothrips nigriceps is mainly recorded from coastal regions on dune grasses such as
Lygeum spartum and Poa annua, as well as on low-growing vegetation [14]. In the Maltese
Islands, this species was mostly collected from coastal garigue areas on different unrelated
plants such as Reichardia picroides (Asteraceae), Hedysarum glomeratum (Fabaceae) and
Silene colorata (Caryophyllaceae). P. nigriceps is distributed throughout the Mediterranean
basin [14]. It has also been intercepted in the US from plants originating from southern
Europe and the Mediterranean [35].

Tenothrips discolor (Karny, 1907)

Material examined: MALTA: St. Paul’s Bay, vii.1956, 1 ?(sm) (BMINH) on Limbarda crith-
moides, ERS.

Body length: 9: 1200 um; d": no records.

Wing type: ¢: macropterous; d': no records.

Although mostly associated with Asteraceae, Tenothrips discolor is regarded as
polyphagous [14] and recorded on several unrelated plants [29,34,44,55,57]. In the Maltese
Islands, this species is recorded from a specimen in the collection of the BMNH [11] collected
on Limbarda crithmoides (Asteraceae). This species is known from the Ponto-Mediterranean
area extending its distribution range to Kyrgyzstan and the Canary Islands [14].

Thrips australis (Bagnall, 1915) t

Material examined: MALTA: Wied Hesri, 10.x.2015, 6 ?2(sm) and 2 &' &' (sm) on Sambucus
nigra, GD; Wied Hesri, 16.iv.2016, 1 2(sm), 5 ??(aga) and 1 &'(sm) on Schinus terebinthifolius,
GD; Dingli Cliffs, 27.i.2017, 1 &'(sm) on Asphodelus ramosus, GD; Wied Musa 1/ 0 Siggiewi,
30.x.2017, 1 2(sm) on Smilax aspera, GD; Rabat road 2, 23.xi.2017, 2 @9(sm) on Ceratonia
siliqua, GD; Luqa (by-pass), 14.1,2018, 1 (sm) on Solandra maxima, GD; Siggiewi (private
farm), 29.1.2018, 3 ?2(sm) and 5 ¢?(aga) on Eriobotrya japonica, GD.

Body length: 9: 1330-1540 um; ¢": 800-1260 pum.

Wing type: Both sexes are macropterous.

Thrips australis is mostly, though not exclusively, found on Eucalyptus, and other
Mpyrtaceae, but may disperse to other white flowering plants (e.g., Melaleuca sp.) once
Eucalyptus flowers are no longer available [52]. This species has been also recorded on a
number of agricultural crops [26], Juncus (Poaceae) [57], Lantana (Verbenaceae), Pentanisia
ouranogyne (Rubiaceae) [26] and Acacia (Fabaceae) [26,50], but their presence on these
species is probably accidental. In the Maltese Islands, this species was never collected on
Eucalyptus flowers, but was always found on white flowers of unrelated trees and shrubs.
An Australia species in origin, this species is now present wherever Eucalyptus plantations
were introduced [53].

Thrips major Uzel, 1895 t

Material examined: MALTA: Wied Babu, 15.xii.1996, 2 29(sm), on Erica multiflora, DM;
Siggiewi (private garden), 04.xi.2015, 4 29(sm) on Rosa sp., GD; Siggiewi (private garden),
12.i.2016, 1 2(sm) on Rosa sp., GD; Siggiewi (private garden), 01, 29.1.2016, 4 ?2(sm) on
Narcissus tazzetta, GD; Siggiewi (private garden), 21.iii.2016, 2 ?9(sm) on Pittosporum tobira,
GD; Buskett, 19.iv.2016, 1 9(sm) on Laurus nobilis, GD; Zabbar (private garden), 05.iv.2016,
1 @(sm) on Stephanotis floribunda, GD; Wied Qirda, 15.iv.2016, 1 Q(sm) on Bromus madritensis,
GD; Siggiewi (road), 20.iv.2016, 3 ??(sm) on Olea europaea, GD; Wied Speranza, 26.iv.2016,
1 2(sm) on Tropaeolum majus, GD; Siggiewi (private garden), 10.v.2016, 2 22(sm) on Lonicera
caprifolium, GD; Siggiewi, 21.viii.2016, 3 22(sm) on Glebionis coronaria, GD; Msida, University
of Malta grounds, 11.x.2016, 3 ??(sm) on Quercus robur, GD; Siggiewi (private garden),
21.x.2016, 4 ?9(sm) on Rosa sp., GD; Kuncizzjoni, 19.1.2017, 1 @(sm) on Erica multiflora, GD;
Dingli Cliffs, 27.1.2017, 2 @9(sm) on Asphodelus ramosus, GD; Msida, University of Malta
grounds, 28.iv.2017, 2 99(sm) on Olea europaea, GD; Luqa (by-pass), 14.1.2018, 1 @(sm) on
Solandra maxima, GD; Siggiewi (private garden), 14.vii.2017, 1 2(sm) on Azalea indica, GD;
Siggiewi (private farm), 29.i.2018, 4 ??(sm) on Eriobotrya japonica, GD; Buskett, 20.ii.2018,
1 @(sm) on Rhamnus alaternus, GD; Wied Ghollieqa, 11.iv.2018, 2 9?(sm) on Cercis siliquastrum,
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GD; Wied Ghollieqa, 14.iv.2018, 1 2(sm) on Cercis siliquastrum, GD; Ghaxqet 1-Ghajn, 1/0
Naxxar, 28.iv.18, 2 9(sm) on Pistacea lentiscus, GD; San Gwann (private farm), 05.vii. 2019,
2 22(sm) on Cucurbita sp., GD; Siggiewi, (private garden), 22.iv.2020, 1 (sm) on Citrus limon,
GD; Mgiebah 1/0 Xemxija, 2.iii.2018, 2 99(sm) on Tamarix africana, GD; Siggiewi(private
garden), 22.iv.2020, 4 29(sm) on Prunus persica, GD.

Body length: 9: 1300-1580 um; J": no records.

Wing type: ?: macropterous; &': no records.

Thrips major is a polyphagous species, found on flowers and occasionally on leaf buds
of unrelated plants [14,24,26,29,34,35,44,54,55,63]. In the Maltese Islands it was also col-
lected on flowers and leaves of different crops, indigenous shrubs and trees belonging to the
families Rosaceae, Amaryllidaceae, Pittosporaceae, Fabaceae, Tamaricaceae, Rhamnaceae,
Poaceae and Lauraceae amongst others. T. major is distributed across the Palaearctic [14]
and has been intercepted in the US from Europe, the Mediterranean basin and Africa [69].

Thrips simplex (Morison, 1930) t

Material examined: MALTA: 3.vi.1959, 12(sm-BMNH) on Gladiolus sp., ERS; St. Paul’s
Bay, 14.iv.1994, 19, Gladiolus sp., JWI;

Body length: ¢: 1697 um; &': no records.

Wing type: ¢: macropterous; d': no records.

This species is associated with Gladiolus spp. (Iridaceae) [14,27,55,58], though it has
also been recorded on Calla (Araceae), Pancratium (Amaryllidaceae), Protea (Proteaceae),
Vitis (Vitaceae) [14] and Dianthus (Caryophyllaceae) [58]. In the Maltese Islands, Thrips
simplex was only found on Gladiolus (Iridaceae). This species originated from southern
Africa [27], but has become cosmopolitan in distribution and occurs wherever Gladiolus is
cultivated [14].

Thrips tabaci Lindeman, 1889

Material examined: MALTA: St. Paul’s Bay, vii.1956, 1 2(sm—BMNH) on Limbarda crith-
moides (JIS & ERS); Zabbar, 11.iii.1994, 2 99(sm—BMNH) on Matthiola bicornis, GW; Armier,
14.vi.1994, 1 2(sm—NMNH) on Fragraria x ananassa, GW; Lapsi, 26.1.1997, 1 @(dark morph)
on Asphodelus ramosus, DM; Siggiewi (private garden), 21.iii.2016, 1 ?(dark morph) on
Pittosporum tobira, GD; Zabbar (private garden), 05.iv.2016, 1 ¢(dark morph) on Stephanotis
floribunda, GD; Siggiewi (private garden), 13.iv.2016, 2 ¢?(dark morph—sm) on Foeniculum
vulgare, GD; Wied Hesri, 16.iv.2016, 1 9(dark morph) on Schinus terebinthifolius, GD; Dingli,
Buskett, 19.iv.2016, 1 @(pale form—sm) on Laurus nobilis, GD; Wied Speranza, 26.iv.2016,
2 99(dark morph—sm) on Tropaeolum majus, and 3 29(dark morph—sm) on Parietaria ju-
daica, GD; Siggiewi (private garden), 10.v.2016, 1 ?(dark morph—sm) on Prunus persica,
GD; Wied Hesri, 15.v.2016, 2 29(pale morph-sm) on Hypericum sinuatum, GD; Wied Qirda,
30.v.2016, 1 Qon Hyparrhenia hirta, GD; Msida, University of Malta grounds, 11.x.2016, 1
?(dark morph—sm) on Quercus robur, GD; Dingli Cliffs, 27.1.2017, 1 ?(dark morph—sm)
on Asphodelus ramosus, GD; Fiddien, 24.iv.2017, 2 ?¢(dark morph—sm) on Medicago sp.,
GD; Popeye Village, 29.vii.2017, 1 9(pale morph—sm) on Tamarix africana, GD; Siggiewi,
(road 1/0 Wied Hesri), 07.viii.2017, 3 ¢Q(pale morph-sm) on Ipomoea carnosa, GD; Siggiewi
(private farm), 13.xi.2017, 1 @(pale form-sm) on Eriobotrya japonica, GD; Xemxija, 03.iii.2018,
7 99(dark morph—sm) on Anacamptis urvilleana, GD; Qormi (private farm), 7.vii.2018, 1
?(pale morph-sm), 3 ?9(dark morph—sm) on Foeniculum vulgare, GD; Pembroke, 05.xi.2018,
1 9(dark morph—sm) on Reichardia picroides, GD. GOZO: Ramla Bay, 02.vii.2018, 2 ¢ (pale
form—sm) on Pancratium maritimum, GD.

Body length: ¢: 1060-1360 pm; &': no records.

Wing type: ¢: macropterous; d': no records.

Both the pale and the dark morphs of this species were recorded in the Maltese Is-
lands, with the pale morphs being more common in the warmer months. Thrips tabaci is
a polyphagous species, being recorded on numerous unrelated plants, particularly Aster-
aceae [24], but also on a wide variety of crops, cultivars and indigenous
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plants [27,34-36,54,55,57,58,63,70]. In the Maltese Islands, this species has been origi-
nally reported on Allium (Amaryllidaceae) [7], though in the current study, it has been
found on a number of indigenous and cultivated herbaceous annuals and trees including
species of Brassicaceae, Rosaceae, Tropaeolaceae, Poaceae, Asteraceae, Apiaceae, Orchi-
daceae, Amaryllidaceae, Convolvulaceae and Fabaceae amongst others. T. tabaci tends
to perform thelytokous reproduction, therefore most individuals are female [71] while
males are always very rare. This accounts for the fact that in the current study, no male
specimens were found despite the large number of specimens collected. T. tabaci is a widely
distributed pest, causing both direct damage to agricultural crops as well as acting as a
vector of orthotospoviruses [14,26] but it is also recorded as an important pollinator [56]. T.
tabaci is probably of Eastern Mediterranean origin [14] but is now cosmopolitan [14,27] and
present wherever onion and garlic are grown [27].

4. Discussion

The insect fauna of the Maltese Islands has been well studied, with works covering
practically all orders [72-74]. The order Thysanoptera is however an exception, owing
to the fact that insects belonging to this order are small, difficult to identify and few
people are interested to study them. As stated in the results section, the current study has
recorded 39 species of Terebrantia from the Maltese Islands. This species richness compares
well to other Mediterranean islands such as Sicily with 58 [13], Sardinia with 29 [13] and
the Canary Islands in the Atlantic ocean with 75 species [75], despite the fact that all of
these islands are considerably larger than the Maltese Islands and feature a larger variety
of habitats.

Thirty eight of the identified species are phytophagous, with the four species of the
genus Aeolothrips, as well as Frankliniella occidentalis and Thrips tabaci being described as
facultative predators. The only terebrantian recorded in the Maltese Islands which is an
obligate predator is Franklinothrips megalops.

An analysis of the zoogeographical composition of the thrips fauna based on distri-
butional types (chorotypes) as defined by Vigna Taglianti et al. [76] (Table 2, Table A1 in
Appendix A) reveals that the majority of the species (26 species—66.7%) come from Europe
and the Mediterranean Region, with 12 (30.7%) of these species extending their geographi-
cal distribution towards the Middle East and the Asian continent and four species (10.2%)
reaching the African continent.

Table 2. Proportion of chorotypes for the Terebrantia of the Maltese Islands.

Chorotype Number of Species %
Subcosmopolitan 7 17.9
Cosmopolitan 5 12.8
Palaearctic 5 12.8
Turano Mediterranean 4 10.3
Asiatic European 3 7.7
Afrotropico Mediterranean 3 77
Mediterranean 3 7.7
Turano European 2 5.1
Afrotropico-Indo-Mediterranean 1 2.6
European 1 2.6
Europeo Mediterranean 1 2.6
Holarctic 1 2.6
Sibero European 1 2.6
Turano-Europeo-Mediterranean 1 2.6
West Palaearctic 1 2.6
Total: 39 100
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These findings reflect the geographical locations of the Maltese Islands, which are
located in the center of the Mediterranean Sea, around 250 km north of the Libyan coast
and 90 km south of Sicily. Previous local studies on insects with the approximate size
and mobility of thrips [77] indicate that most of the local fauna is of European origin
whereas African representation is very limited. This also seems to be the case for the
terebrantian thrips. The limited amount of habitats found on the Maltese Islands may
also have contributed to the fact that no endemic species of Terebrantia were recorded in
this study.

Twelve (30.7%) of the species occurring in the Maltese Islands have a cosmopolitan
or subcosmopolitan distribution. All of these species, with the exception of Limothrips
angulicornis, are indicated as agriculturally important [26,32] and are capable of potentially
damaging crops and cultivated plants by either feeding directly on plant tissues or by
transmitting disease agents, including orthotospoviruses. It is highly likely that there is
a link between the chorotypes of these species and the fact that these species are widely
indicated as polyphagous (since larval forms were recorded on a large variety of unrelated
plants). Being able to use a wider range of plant species as hosts increases the chances of
settling into new environments.

Seven (17.9%) of the species with a cosmopolitan or subcosmopolitan distribution were
found to be of alien origin. These species include Heliothrips haemorrhoidalis, Hercinothrips
femoralis, Echinothrips americanus, Frankliniella occidentalis, F. schultzei, Thrips australis and T.
simplex. The geographical distribution of these seven species either extends from distant
world regions into the Mediterranean, or else is found in different unconnected world
regions since they were imported from their countries of origin to other areas together
with crops or cultivated plants. During the current study, the above-listed species, with the
exception of Thrips australis, were collected from cultivated fields, greenhouses or gardens,
on crops or cultivated plants and were absent in indigenous habitats situated close to the
locations where these species were collected from. It is interesting to note that these species
were generally not collected in numbers large enough to suggest that these can act as pests
in the Maltese Islands, though some of the species such as Echinothrips americanus were
observed to have the potential of quickly establishing sizeable populations that can quickly
decimate cultivated plants given the right environmental conditions. Species such as Thrips
australis may have occurred in the Maltese Islands for quite some time. T. australis is closely
related to Eucalyptus trees and may therefore have been present in the Maltese Islands
as far back as the 1950s, when fast growing trees, including Eucalyptus gomphocephala,
were imported from different parts of the world in an attempt to increase the local tree
populations in urban environments.

In the present study, a number of specimens were also collected which could only be
identified to genus level. These specimens belonged to the genera Chirothrips (1 species),
Odontothrips (2 species), Tenothrips (1 species) and Thrips (2 species) and additional material
will be required to properly identify them in future.

In due course, the thrips fauna of the Maltese Islands may change due to a number
of factors, namely building over natural habitats due to urbanization requirements and
the extensive use of plant protection products in agricultural fields. Another important
contributing factor is climate change, with the weather of the Maltese Islands becoming
hotter and drier. This can affect the distribution of certain indigenous plants that serve
as hosts or even as food or shelter plants and consequently impact the thrips diversity.
Importation of cultivated plants will continue to introduce additional alien species to the
Maltese Islands. Species such as Scirtothrips aurantii, S. citri and S. dorsalis are recorded
and already established in Sicily and are considered as pests on citrus trees [48]. Without
proper quarantine monitoring of imported plant material and the devising of eradication
policies, these species can definitely become established in the Maltese Islands in the very
near future.
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Appendix A
Table A1. Chorotypes for the Thysanoptera of the Maltese Islands (based on data from previously
published material).
Species Chorotype Notes
Aeolothrips gloriosus West Palaearctic
Aeolothrips imtermedius Asiatic European
Aeolothrips melisi Mediterranean
Aeolothrips tenuicornis Turano Mediterranean
Franklinothrips megalops Afrotropico Mediterranean
Rhipidothrips brunneus Palaearctic also Australian region
Rhipidothrips gratiosus Palaearctic
Rhipidothrips niveipennis European
Rhipidothrips unicolor Turano Mediterranean
Melanthrips ficalbii Palaearctic
Melanthrips fuscus Palaearctic
Melanthrips knechteli Turano European
Melanthrips lybicus Mediterranean
Holarthropthips tenuicornis Mediterranean
Dendrothrips saltator Asiatic European also Oriental region
Heliothrips haemorrhoidalis Cosmopolitan
Hercinothrips femoralis Cosmoplolitan
Anaphothrips sudanensis Subcosmopolitan
Aptinothrips rufus Cosmopolitan
Asphodelothrips croceicollis Turano Europo Mediterranean
Bregmatothrips dimorphus Afrotropico Mediterranean also East Palaearctic
Ceratothrips ericae Asiatic European also Australian region
Chirothrips hamatus Sibero European ﬁ;}fgngf:;f;ga_}sﬂz ;es not
Chirothrips manicatus Subcosmopolitan
Chirothrips meridionalis Afrotropico Indo Mediterranean
Echinothrips americanus Subcosmopolitan
Franklinella occidentalis Cosmopolitan
Frankliniella schultzei Subcosmopolitan
Limothrips angulicornis Subcosmopolitan
Limothrips cerealium Subcosmopolitan
Odontothrips meliloti Turano European
Oxythrips ajugae Holarctic
Pezothrips kellyanus Turano Mediterranean aAlso the. Nethe.rlands and the
ustralian region
Prosopothrips nigriceps Turano Mediterranean
Tenothrips discolor Turano Europeo Mediterranean
Thrips australis Afrotropico Mediterranean also Australian region
Thrips major Palaearctic
Thrips simplex Subcosmopolitan

Thrips tabaci Cosmopolitan
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