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Description of Third Instar Larvae of Terellia colon and T. virens (Diptera, Tephritidae).
Korneyev S. V. — Third instar larvae of T. colon (Meigen, 1826) and T. virens (Loew, 1846) are
described and figured for the first time based on material from Kyiv Region (Ukraine).
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Onncanne uunHOK 3-ro Bo3pacta Terellia colon u T. virens (Diptera, Tephritidae). Kopuees C. B. —
BriepBble gaHBbl WILTIOCTPUPOBAHHBIE OMMCAHMS JIMYMHOK 3-ro Bo3dpacta T. colon (Meigen, 1826) u
T. virens (Loew, 1846) Ha OCHOBaHMUU MaTepHaOB U3 YKPaWHbI.

KnwoueBbie cmoBa: Diptera, Tephritidae, Terellia, nnunHka.

Introduction

The genus Terellia Robineau-Desvoidy, 1830 is represented by ca. 45 species (Norrbom et al., 1999)
of medium-sized flies with hyaline or yellow-banded wings occurring predominantly in the Palaearctic
Region, and a few species each in the Nearctic and Oriental Regions. As far as known, their larvae feed in
flower heads and stems of various asteraceous plants.

Larvae of some Terellia have been described by P. 1. Persson (1963): T. (Cerajocera) ceratocera
(Hendel, 1913) and T. (C.) plagiata (Dahlbom, 1850); M. N. Kandybina (1970): T. (s. str.) ruficauda
(Fabricius, 1794); K. Dirlbek and J. Dirlbek (1962) and A. Belcari (1991): T. (s. str.) longicauda (Meigen,
1830). The descriptions of these species are rather incomplete and also in need of redescription. Larvae of
two common species of Terellia have remained undescribed until now.

In 2006, numerous larvae of Tephritidae were collected by the author in northern Ukraine. Some of
them belong to several species of Terellia, and for many of them larvae were not described, or existing
descriptions are incomplete. This article starts a series of publications about larvae of the fruit flies of the tribe
Terelliini.

Voucher specimens are deposited in the collection of I. I. Schmalhausen Institute of Zoology (Kyiv).

Material and Methods

Larvae of fruit flies were taken from samples of knapweeds Centaurea scabiosa L. and C. stoebe L. in
the vicinity of Kyiv, killed in boiling water and then stored in 70° ethanol.

Larvae were dissected obliquely across the anterior part and perpendicularly to the longitudinal axis
between abdominal segment 7 and 8 as depicted by M. N. Kandybina (1977: fig. 61). Tissues were macerated
by boiling in 10% sodium hydroxide in a water bath. All structures were measured under a dissecting binocular
microscope MBS—10 and examined under a compound microscope Wild M-11 (at x10, x20 and x40
magnification).

Series of photos were taken directly from a dissecting or compound microscope with a Nikon 5200
digital camera and then montaged with the use of CombineZM software (Hadley, 2007).

Morphological terminology generally follows that of D. Headrick and R. Goeden (1990). They have
proposed so far the most detailed terminology; alternative terms used by M. N. Kandybina (1977) or other
authors are given in parentheses; names of the areas of the last segment, are given according to Phillips
(1946), as cited by M. N. Kandybina (1977); the terms «medial sensory organ» (for the sensillar structure
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lying on the medial groove between anterior sensillar lobes) and «sclerotized plaques» for oval or polygonal
thickenings in the cuticle, are proposed here for the first time.

Terellia colon (Meigen, 1826) (fig. 1—2)

Material examined. Ukraine, Kyiv Region, Khodosievka, in flower heads of Centaurea scabiosa L.
22.08.2005, 16 third instar larvae (S. Korneyev leg.).

Description. 39 instar larva. Body short oval; 4.9—6.1 mm long (mean 5.54
mm); 1.85—2.55 mm wide (mean 2.17 mm); 2.2—2.81 times as long as wide (mean 2.56
mm). Coloration. Pale yellow to pale orange, abdominal segments 6—8 with reddish-
brown area on dorsal surface. Posterior surface of segment 8 orange to reddish brown.
Thoracic and abdominal segments covered with particles of wax-like substance, look-
ing like grey dust on all examined live specimens, non-soluble in sodium hydroxide or
small particles on temporary glycerol slides (fig. 1, 4, 2; 2: wp)

Gnathocephalon (fig. 1, 3) mostly smooth, inverted into thoracic segment 1 at rest.
Anterior sensory lobes short, partly separated at anterior margin. Dorsal sensory organ
(antenna) (fig. 1, 3: dso) with short, rounded terminal joint. Terminal sensory organ
(palpus) (fig. 1, 3: tso) with 3 sensilla. Lateral sensory organ (fig. 1, 3: Iso) small.
Supralateral sensory organ indistinct or absent. Medial sensory organ (fig. 1, 3: mso) dis-
tinct. Anterior portion of sensory lobe with network of grooves; its anterior margin with
one long integumental petal (fig. 1, 3: ip) and several plates. Stomal sensory organ (fig.
1, 3: sso) small, round, without teeth or lobes. Antero-lateral portion of gnathocephalon
with 12—14 oral ridges (fig. 1, 3: or). Lateral surface of anterior sensory lobe and gnatho-
cephalon posterior of oral ridges with net of shallow, anastomosizing grooves. Dorsal
surface of gnathocephalon with rather small supradorsal sensillum and additional sensil-
la posterior of oral ridge. Labial lobe not examined; one pair of sensilla postero-ventral-
ly of it. Postero-lateral portion of gnathocephalon with rather numerous small and acute
denticles and one row of 7—8 elongate oval sclerotised plaques (fig. 1, 5).

Cephalopharyngeal skeleton (fig. 1, 7). Mandibular sclerite (fig. 1, 7: msc) almost
as long as high, with single blunt mouthhook (fig. 1, 7: mhk) and without additional
lobes or teeth. Hypostomal (= hypopharyngeal ) sclerite (fig. 1, 7@ hps) moderately long,
ca. two times as long as high, parastomal sclerite fused to it, indistinct. Dental sclerite
not expressed. Labial (= subhypostomal) sclerite (fig. 1, 7 las; 1, &) elongate, V-
shaped.

Thoracic segments 1—3 moderately sclerotised. Segment 1 short, forming a shield-
like «mask» (fig. 1, 4) with T-shaped aperture when gnathocephalon retracted and
numerous elongate oval and sinuous plaques; antero-dorsal surface with denticles.
Anterior spiracle (fig. 1, 6) with 7—8 lobes. Segments 2—3 almost smooth, with row of
plaques at anterior margins.

Abdominal segments 1—7 with tiny papillae and one row of plaques at anterior
margin; with two rows of verruciform sensilla (dorso-lateral and ventro-lateral).
Postero-lateral part of each segment with vertical row of elongate plaques. Creeping
welts not expressed.

Segment 8 (fig. 2, /) with one row of plaques at anterodorsal margin (fig. 2, I:
adr) and with 26 elongate-oval or subrectangular plaques forming arcuate ridge (fig. 2,
I: arr) between stigmal and dorsal areas. Stigmal area (fig. 2, /: sta) with slightly sunken
spiracular plates (fig. 2, I: stp) separated by a rather wide area 0.6 times as wide as
spiracular plate and bearing 6—7 subrectangular plaques (fig. 2, 2). Medial area sepa-
rated from stigmal area by transverse ridge (fig. 2, I: trr; 2, 2) formed by plaques; one
pair of sensilla below ridge (fig. 2, 2: s) and 6—7 plaques in ventral part (fig. 2, I: pma).
Submedial area with 8—9 oval plaque (fig. 2, I: psma) forming two irregular rows.

Posterior spiracle (fig. 2, 3) with three spiracular slits (fig. 2, 3: ss). Dorsal slit hor-
izontal, two times as long as wide. Medial and ventral slits 2.4—2.7 as long as wide;
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Fig. 1. Terellia colon, larva. I — habitus, left; 2 — same, ventral; 3 — gnathocephalon, anterior view
(cephalopharyngeal skeleton, right and ventral parts removed ); 4 — thoracic segments 1 and 2, anterior view;
5 — row of sclerotised plaques on lateral surface of gnathocephalon; 6 — anterior spiracle; 7 —
cephalopharyngeal skeleton, left; & — labial sclerite.

alb — anterior sensory lobe; dso — dorsal sensory organ; ip — integumental petal; las — labial
(subhypostomal ) sclerite; Iso — lateral sensory organ; mhk — mouthhook; msc — mandibular sclerite; mso —
medial sensory organ; s — sensillum; sso — stomal sensory organ; tso — terminal sensory organ; wp — wax
particles.

Puc. 1. Terellia colon, nuuunka. I — oObumMii BuaI, cieBa, 2 — TO Xe, BeHTpaJlbHO; 3 — rHatoueda, BUI
criepenu (1iedanodapuHTeaTbHbIN CKeJIET, TIpaBasi M BEHTpaJbHAash 4acTW yHoajleHbl); 4 — 1—2-if TpymaHble
CerMEeHThI, BUJ CHepenu; 5 — psil CKJIePOTU3MPOBAHBIX OJsIIIEK Ha OOKOBOI MOBEPXHOCTHM rHartoliedana;
6 — TepenHee AbIXajblle; 7 — 1edanodapuHIeaTbHbIN CKeJIET, cieBa; & — 1abuaabHbIN CKICPUT.

alb — mepenHsisi ceHcopHas aossi; dso — MOop3aJibHbI CEHCOPHBIM OpraH; ip — MOKPOBHbIN BHIPOCT; las —
HIDKHETYOHOU (CyOTMITIOCTOMAIBHBIN ) CKJIEPUT; IS0 — JaTepaibHBINl CEHCOpPHBIN opraH; mhk — poroBoit
KpPIOK; MSC — MaHAMOYJISIPHBINA CKJIEPUT; MSO — MeIMabHBIi CEHCOPHBIN OpraH; S — CEHCWJLIA; SSO —
POTOBOIi CEHCOPHBIN OpraH; tSO — TePMMHAaJIbHbIN CEHCOPHBI OpPraH; Wp — 4acTUYKM BOCKa.
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Fig. 2. Terellia colon, larva. 1 — segment 8, posterior view; 2 — stigmal area, enlarged; 3 — posterior spiracle
(spiracular hairs retouched).

adr — anterodorsal ridge of plaques; arr — arcuate row of plaques; pma — plaques of medial area; psma —
plaques of submedial area; s — sensillum; sh — spiracular hair; sta — stigmal area; stp — stigmal plate; trr —
transverse ridge of plaques.

Puc. 2. Terellia colon, mmunnka. I — 8-if cerMEHT, BUJ C3aa; 2 — CTUTMaJibHasl 00JIaCTh, YBEJIMUEHO; 3 —
3ajlHee IbIXaJble (IbIXaTbIIEBbIE BOJOCKU TIPOPHCOBAHBHI ).

adr — nepeaHen0p3aJIbHBIN TpeOeHb OJISIIeK; arr — AYTOBUAHBIN psia OJIsIIIeK; pma — OJISIIKA MeANaTbHOM
obsacTu; psma — OJSIIIKKA cyOMenuanabHOM 00JacTh; S — CEHCUJIIA; Sh — JbIXaJbleBbIil BOJIOCOK; sta —
CcTUTMaJIbHasl 00J1acTh; Stp — CTUTMajibHAasl TJIAaCTUHKA; trr — TIONEePYHBIN TpeOeHb OJIsIIeK.

ventral slit almost vertical, forming angle 75—80° to dorsal slit. Bundles (from dorsal to
medioventral ) with 4—5 — 2—3 — 3 — 3—4 spiracular hairs (fig. 2, 3: sh).

Diagnosis. Third instar larva of 7. colon differs from all known larvae of terelli-
ine flies except 7. virens by the short oval, reddish yellow body and sclerotised, mask-
like thoracic segment 1 (most terelliines have elongate, maggot-like larvae with poorly
sclerotized thoracic segment 1). From 7. virens, which has similar shape of body and
thoracic segment 1, it differs by the presence of rows of sclerotized plaques at anterior
margin of thoracic and abdominal segments and by more numerous plaques on abdom-
inal segment 8, as well as by more numerous spiracular hairs (3—4 in each bunch rather
than one). The network of grooves lateral of oral ridges is less expressed than in 7. virens.

Notes. This species is widespread in Europe and in some regions of Middle Asia.
Larvae develop in flower heads of Centaurea scabiosa L., C. adpressa Ledeb. and some
other species of the subgenus Lopholoma (Korneyev, Kameneva, 1992, 1993).
Superficially similar 7. luteola (Wiedemann) infests flower heads of the safflower
(Carthamus) in the Mediterranean region, Near East, and Middle Asia (White et al.,
1990), and an unnamed species is associated with Centaurea (s. str.) ruthenica Lam. in
the Volga Region and Middle Asia (V. A. Korneyev, pers. comm. ), but larvae have not
been collected or described yet.

Terellia virens (Loew, 1846) (fig. 3—4)

Material examined. Ukraine, Kyiv Region, Kruglik, in flower heads of Centaurea stoebe L.
18.08.2006, 9 third instar larvae (S. Korneyev leg.).

Description. 39 instar larva. Body short oval; 3.2—4.35 mm long (mean 3.73);
1.5—1.85 mm wide (mean 1.67); 1.88—2.57 times as long as wide (mean 2.24).
Coloration. Yellow to pale orange, abdominal segments with reddish-brown area on
dorsal surface. Posterior surface of segment 8 orange to reddish brown.

Gnathocephalon (fig. 3, 3, 5, 7) rather smooth, inverted into thoracic segment 1 at
rest. Anterior sensory lobes short, partly separated at anterior margin. Dorsal sensory
organ (antenna) (fig. 3, 5: dso) with short, rounded terminal joint. Terminal sensory
organ (palpus) (fig. 3, 5: tso) with 3 sensilla. Lateral sensory organ small. Medial sen-
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Fig. 3. Terellia virens, larva. 1 — habitus, left; 2 — same, ventral; 3 — gnathocephalon and thoracic segment
1, laterodorsal view; 4 — thoracic segments 1 and 2, anterior view (gnathocephalon and cephalopharyngeal
skeleton removed); 5 — gnathocephalon, anterior view; 7 — same (cephalopharyngeal skeleton, left and
ventral parts removed); 8 — denticles and plaques on thoracic segment 1; 6 — gnathocephalon lateral view;
9 — cephalopharyngeal skeleton, left view; /0 — labial sclerite; 7/ — anterior spiracle.

Legend as on fig. 1.

Puc. 3. Terellia virens, nuunnaKa. I — oOumMii BUa, cieBa; 2 — TO Xe, BEeHTpaJibHO; 3 — rHaTouedasoH u 1-
i1 TPyOHOI CEerMeHT, BUA COOKY M cBepxy; 4 — |—2-if TpymHbBIE CETMEHTHI, BUJ criepenu (THaTouedaloH u
nedanobapuHrealbHblii CKeJeT yaaJeHbl); 5 — rHaTouedanioH, BUI cHepenr; 6 — TO XKe
(uedanodapuHreaTbHbIN CKEJIET, JeBasl U BEHTPaJbHAasl YacTU yOAJIEHBI); 7 — 3yOUMKM U Onsmkud Ha 1-m
IPYIHOM cerMeHTe; § — rHarouedaioH, BuI cOoKy; 9 — uedanodapuHrealbHblil ckenaer, Bua ciesa; 10 —
JIabuatbHBIN cKiepuTt; /] — mepemHee ObIXajblie.

YcnoBHblE 0003HaYeHUsT Kak Ha puc. 1.

sory organs (fig. 3, 5: mso) hidden in median groove, but rather distinct. Anterior por-
tion of sensory lobe with network of grooves; its anterior margin with two long finger-
like, apically bifurcate integumental petal (fig. 3, 7 ip) and several short accessory plates.
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arr
adr

Fig. 4. Terellia virens, larva. I — papillac on ventral side of abdominal segment; 2 —verruciform sensilla on
lateral surface of abdominal segment 4; 3 — segment 8, posterior view; 4 — posterior spiracle (spiracular hairs
retouched).

Puc. 4. Terellia virens, nuuuHka. [/ — TNamwiabl HA BEHTPATbHON CTOPOHE OPIOIIHOTO cerMeHTa; 2 —
0OpPOIaBKOBUIHbIC CEHCUILIBI Ha OOKOBOI CTOPOHE 4-T0 OPIOIIHOTO CerMeHTa; 3 — 8-i CerMeHT, BUJI C3aIM;
4 —3ajHee AbIXajblie (IbIXaJblieBble BOJOCKM MPOPUCOBAHBI ).

YcnoBHble 0003HAUEHUsT KaK Ha puc. 2.

Stomal sensory organ (fig. 3, 5: sso) small, round, without lobes or teeth. At sides of oral
cavity, 12—14 oral ridges (fig. 3, 5, 7 or). Lateral surface of anterior sensory lobe and
gnathocephalon posterior of oral ridges with network of anastomosizing grooves, more
expressed than in 7. colon. Dorsal surface of gnathocephalon with rather small suprador-
sal sensillum and additional sensilla postero-dorsal and another one postero-ventral of
oral ridges. Labial lobe smooth, with one pair of sensilla postero-ventrally.

Cephalopharyngeal skeleton (fig. 3, 9). Mandibular sclerite (fig. 3, 9: msc) almost
as long as high, with simple blunt mouthhook (fig. 3, 9: mhk) and without additional
lobes or teeth, at most with inconspicuous tubercle at base. Hypostomal (= hypopha-
ryngeal) sclerite (fig. 3, 9: hps) moderately long, ca. two times as long as high, paras-
tomal sclerite fused to it, indistinct. Dental sclerite not expressed. Labial (= subhypos-
tomal) sclerite (fig. 3, 9: las; 3, 10) elongate, V-shaped.

Thoracic segments 1—3 moderately sclerotised. Segment 1 short, forming a shield-
like «mask» (fig. 3, 3, 4) with T-shaped aperture and numerous elongate oval and sin-
uous plaques (fig. 3, 3: plq); antero-dorsal surface without spinules. Anterior spiracle
(fig. 3, 11) with 5—6 lobes. Segments 2—3 almost smooth, with 2 rows of denticles at
anterior margins (fig. 3, /7: den).

Abdominal segments 1—7 with sparse, inconspicuous papillae on lateral and ventro-
lateral surfaces (fig. 4, 1), and neither denticles nor plaques at anterior margin; each with
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several (at least 4) rows of verruciform sensilla (fig. 4, 2). Creeping welts not expressed.

Segment 8 (fig. 4, 3) with one row of plaques at anterodorsal margin (fig. 4, 3:
adr) and additional short row posterior of it in the dorsalmost part; with 10—11 long
subrectangular plaques forming arcuate ridge (fig. 4, 3: arr) between stigmal and dorsal
areas. Stigmal area with slightly elevated stigmal plates separated with rather wide area
0.85 times as wide as spiracular plate and bearing 4—5 polygonal or oval plaques. Medial
area separated from stigmal area with row of 8—9 sparse subrectangular or oval plaques,
not forming ridge. Medial area with two pairs of sensilla (fig. 4, 3: s) in dorsolaterally
and 6—8 plaques (fig. 4, 3: pma) in ventral part. Submedial area with 6—7 oval or polyg-
onal plaques (fig. 4, 3: psma) dispersed towards antero-ventral margin.

Posterior spiracle (fig. 4, 4) with three spiracular slits (fig. 4, 4 ss) 1.9—2.1 times
as long as wide. Dorsal slit horizontal. Ventral slit almost vertical, forming angle 80—90¢
to dorsal slit. Bundles (from dorsal to medioventral) with 1—1—1—1 lanceolate, flat-
tened, sometimes two- or three-tipped spiracular hairs (fig. 4, 4 sh).

Diagnosis. Third instar larva of 7. virens differs from all known larvae of terelli-
ins except 7. colon by the short oval, reddish yellow body and sclerotised, mask-like tho-
racic segment 1. From 7. colon, which has a similar body shape and thoracic segment
1, it differs by the absence of rows of sclerotized plaques at the anterior margin of tho-
racic (except segment 1) and abdominal segments and by less numerous plaques on
abdominal segment 8, as well as by having single spiracular hairs. A network of grooves
lateral to the oral ridges is well expressed, including 2—3 rows of accessory plates.

Notes. T. virens is widespread in Central and Eastern Europe and has been intro-
duced to North America. Larvae develop in flower heads of Centaurea stoebe L., C. dif-
fusa Lam. and some other species of the subgenus Acrolophus (V. Korneyev, Kameneva,
1992, 1993). The superficially similar 7. zerovae V. Korneyev and T. uncinata White
infest flower heads of starthistles ( Centaurea (Solstitialis) and C. ( Calcitrapa) spp.) in
the Mediterranea (V. Korneyev, pers. comm. ), but their larvae have not been described.

The species of the virens and colon groups of the genus Terellia differ from other
Terelliini by the peculiarities of larval morphology, which are believed to be synapo-
morphies of some larger group of taxa (Korneyev, 1999). There is a need to study lar-
vae of the other related species such as 7. vectensis (Collin), 7. dubia V. Korneyev,
T. megalopyge (Hering), T. popovi V. Korneyev, T. luteola, T. uncinata and T. zerovae
to clarify whether the structure of thoracic segment 1 is common for all these species.

I wish to express my sincere thanks to Bernhard Merz (Geneva) and Dr. Gary Steck (Floriga State
Collection of Arthropods, Grinesville, Fl. USA) for reading this manuscript and useful critical comments. |
greatly appreciate the invaluable help from Dr. Valery A. Korneyev who gave important advice and kindly
shared his skills in preparing slides and digital photographs of larvae.

This paper is a part of a future BSc work of the author in entomology at the Biological Faculty, Taras
Shevchenko National University of Kyiv.
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