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AHHOTALIUA
IManuasg paboTa IBJISIeTCS IPAaKTUUYECKUM PYKOBOJICTBOM
110 UEeHTUPUKAIIUY JTUUNHOK MyX-TIECTPOKPBIIOK BU-
IoB Myiopardalis pardalina, Bactrocera cucurbitae, Bactro-
cera dorsalis, Bactrocera latifrons u Dacus Spp., BCTpedaro-
LIUXCS B IJIOJaX ThIKBEHHBIX pacTeHu (Cucurbitaceae).
B nmy6auKanuu MpuBeleH OTPENeUTENbHBIA KIHY
C WLIIOCTPAIIMSIMUY, TIO3BOJNAOMUYA guddepeHIInpo-
BaTh 5 BUOB IUUYUHOK III Bo3pacTa, 3 13 KOTOPHIX IB-
JITIOTCSI KapaHTUHHBIMY 0ObeKTaM!U AJIs CTPpaH EBpa-
3UHCKOr0 9KOHOMUYECKOT0 COI03a.

Knrouesvle cnoea. JINUMHKY, IIECTPOKPBIIKY, Ka-
paHTUHHBIE 00BEKTHI, Bactrocera, Dacus, Myiopardalis,
Cucurbitaceae.

yxu-mecTpokpbLiku (Insecta: Dip-
tera: Tephritidae) sBisIFOTCST BKO-
HOMMYECKU 3HAUYMMbIMU BUJAMU,
TaK KaK UX JJUYWHKU TTOPaXKAIOT
IJI0ABI OOJIBIIOTO CIIEKTPa pac-
TEeHUN-X035€eB, BKII0Uas ThIKBEH-
Hble KyJAbTypbl. C IOCIEIHUMU
CBSI3aHBl TaKue BUJBI, Kak Myio-
pardalis pardalina (Bigot, 1891), Bactrocera cucurbitae
(Coquillett, 1899) u Bactrocera dorsalis (Hendel, 1912),
BKJIIOUEHHble B EOWHBIN NepeveHb KapaHTUHHBIX
00BEKTOB EBPa3snuiCKOr0 3SKOHOMUYECKOrO COi03a
(ETIKO EASC, 2016). Huxxe mpuBemeHa KpaTKas WH-
opmarius 06 nMeronux GUTOCAHUTAPHOE 3HAUEHUE
IIECTPOKPBIIKAX — BPEAUTEAX ThIKBEHHBIX.

ABSTRACT
This work is a practical guidance for the identification
of fruit fly larvae Myiopardalis pardalina, Bactrocera cu-
curbitae, Bactrocera dorsalis, Bactrocera latifrons and Da-
cus spp., occurring on Cucurbitaceae fruits. It contains
an identification key with illustrations allowing to dif-
ferentiate third instar larvae of 5 species, 3 of which are
quarantine objects (pests) for the Eurasian Economic
Union.

Key words. Larvae, fruit fly, quarantine objects,
Bactrocera, Dacus, Myiopardalis, Cucurbitaceae.

ruit flies (Insecta: Diptera: Tephritidae) are

economically important species, as their lar-

vae cause damage to a wide range of host

plants, including Cucurbitaceae. The latter

are related with such species as Myiopardalis
pardalina (Bigot, 1891), Bactrocera cucurbitae (Coquillett,
1899) and Bactrocera dorsalis (Hendel, 1912), included in
the Common List of Quarantine Objects of the Eurasian
Economic Union (CLQO EAEU, 2016). Brief information
concerning fruit flies of phytosanitary importance af-
fecting Cucurbitaceae is given below.
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JbiaHasa myxa Myiopardalis pardalina

(Bigot, 1891)

Bo MHorux nyb6aukanusax (Kaumeibuna, 1977;
Korneyev et al., 2017; Carroll et al., 2019) Myiopardalis
TIPUHUMAaETCs B paHre ToApozaa poxa Carpomyia.

JIbIHHAS MyXa SIBJISIETCST 0Turodarom, CIieKTp pac-
TEeHUH-X035€B OTPAaHUYEH PEJCTaBUTENSIMU CEMEN-
cTBa THIKBEHHBIE, IJIABHBIM 00pa3oM AbiHel (Cucumis
melo), Takxe moBpexaaeT apobysnl (Citrullus lanatus)
u orypisl (Cucumis sativus) (CABI, 2021; EPPO, 2021).

9TOT BPeAUTEeN b ObIJ MMEePBOHAYAJIBHO OIHU-
caH B BenymxucraHe, peruoHe, TPOCTUPAIOIIEMCS
OT I0TO-BOCTOYHOTO VpaHa [0 3amagHoro [lakucra-
Ha. Ha mauHabIi MOMeHT M. pardalina pacTipocTpaHeH
B HEKOTOPBIX cTpaHax Azuu (Kaugpibruna, 1977; EPPO,
2021) u EBpomnsl (Korneyev et al., 2017).

AdpukaHckas JbIHHAS MyXa

Bactrocera cucurbitae (Coquillett, 1899)

- Bactrocera (Zeugodacus) cucurbitae: Drew et Romig,
2013; Drew et Romig, 2016; Drew et Hancock, 2016.

— Zeugodacus cucurbitae: De Meyer et al., 2015; Vir-
gilio et al., 2015.

JuauuHku B. cucurbitae TOBpeXmamT 6oJiee
125 BUZIOB pacTEHUH, TPEUMYIIECTBEHHO U3 CEMEN-
ctBa Cucurbitaceae, HanpuMep IbIHIO (Cucumis melo),
TBIKBY (Cucurbita pepo), ap6ya (Citrullus lanatus), oryper
(Cucumis sativus) u op. (EPPO, 2021; CABI, 2021).

AdpukaHckas IpIHHAS MyXa pacIpocTpaHeHa
B CTpaHaxX A3WU U B TPOTIMYECKUX U CYyOTPOTIMYECKUX
obJtacTax Adpuky, B ABcTtpanuu (KBuHcIeH ) 1 Ha 'a-
Baniax (EPPO, 2021; CABI, 2021).

BocTouHasa ppyKTOBasA Myxa

Bactrocera dorsalis (Hendel, 1912)

B. dorsalis iBisieTCS YacThI0 KOMILIEKCca MOPGOJIo-
TMYECKY CXOJHbBIX BUJIOB, BKJIIOUAIOIIEr0 B Ce0ST OKOJIO
85 BuoB (Vargas et al., 2015).

BocrouHas pyKTOBas MyXa — OLVH U3 HauboJsiee
MHOTOSITHBIX BUOB IIJIOZIOBBIX MyX, B KQUECTBE pPacTe-
HUM-X0351eB B. dorsalis 3aperucTpupoBaHo 0Koj0 450 BU-
IIOB pacTeHMy, IpuHaaiIexanmux Kk 80 ceMeicTBaM,
B TOM YVCJIe ThIKBEHHbBIE KYJIbTYPbI, HATIPUMEP AbIHU
(Cucumis melo), ap6yssr (Citrullus lanatus), orypiibl (Cu-
cumis sativus), ThIKBBI (Cucurbita pepo) mn ap. (EPPO, 2021).

B. dorsalis o6yamaeT BbICOKOM MHBA3MOHHOM aK-
THUBHOCTBIO ¥ B HACTOsIIee BPeMs pPaclpoCTpaHeH
10 MeHbIIel Mepe B 65 cTpaHax Asuu u Appuku (Bo-
po6beBa, Kamaes, 2017; EPPO, 2021). B Adpuke Bup,
BIiepBbIe 661 06HapyskeH B 2003 1. B KeHuu, BIiocie-
CTBUU OH PACIPOCTPAHUJICA 10 BCEMY KOHTUHEHTY
roxkHee Caxapsl (De Villiers et al., 2016), a Takke 110 He-
CKOJIbKMM OCTPOBAM B 3aIlafHOM yacTy MHIUICKOTO
okeaHna (EPPO, 2021).

Cnenytomue Bunbl Tephritidae, moBpexmatomiue
nnoxwl Cucurbitaceae, Mo pe3yabTaTaM aHAJINU30B QU-
TOoCaHHUTapHOro prucka (ADP), IpoBeIeHHBIX CITellra-
auctamu ®I'BY «BHUUKP», oripeneneHbl B KaueCTBe
MOTEHIIMaJbHbBIX KAPAHTUHHBIX 00BEKTOB.

ITacsieHOBad IJIOOBAsd MyXa

Bactrocera latifrons (Hendel, 1915)

SIBIsIeTCS B OCHOBHOM BpeLUTEJIEM I1aCJIeHOBBIX
KyJbTyp (TOMaTOB, CTPYYKOBOTO IepIla, 6aKIaXxaHOB
U Ip.), HO TaK)Xe MOJKET MOPaXaTh HEKOTOPbIE BUIbI
cemetlicTBa Cucurbitaceae (orypiibl, apOyssl U Ap.)
(EPPO, 2021).

B. latifrons — asuaTckuii Buj, 6b11 3aBe3eH B CIIIA
(ma TaBa¥iu) u B HeKOTOpble cTpaHbl Adpuku (EPPO,
2021).

Baluchistan melon fly Myiopardalis pardalina

(Bigot, 1891)

In many works (Kandybina, 1977; Korneyev et al.,
2017; Carroll et al., 2019) Myiopardalis is accepted as a
subgenus of the genus Carpomyia.

Melon fruit fly is an oligophage, the range of host
plants is limited to representatives of the Cucurbitace-
ae family, mainly melons (Cucumis melo), they also da-
mage watermelons (Citrullus lanatus) and cucumbers
(Cucumis sativus) (CABI, 2021; EPPO, 2021).

This pest was originally described in Balochistan,
a region from southeastern Iran to western Pakistan.
At present, M. pardalina is spread in some Asian coun-
tries (Kandybina, 1977; EPPO, 2021) and Europe (Kor-
neyev et al., 2017).

Melon fruit fly Bactrocera cucurhitae

(Coquillett, 1899)

- Bactrocera (Zeugodacus) cucurbitae: Drew et Romig,
2013; Drew et Romig, 2016; Drew et Hancock, 2016.

— Zeugodacus cucurbitae: De Meyer et al., 2015; Vir-
gilioet al., 2015.

B. cucurbitae larvae damage over 125 plant spe-
cies, mainly Cucurbitaceae, e. g., melons (Cucumis melo),
pumpkins (Cucurbita pepo), watermelons (Citrullus la-
natus), cucumbers (Cucumis sativus), etc. (EPPO, 2021;
CABI, 2021).

Melon fruit fly is spread in Asia and in tropical and
subtropical regions of Africa, in Australia (Queensland)
and Hawaii (EPPO, 2021; CABI, 2021).

Oriental fruit fly Bactrocera dorsalis

(Hendel, 1912)

B. dorsalis is part of a complex of morphologically
similar species, which includes about 85 species (Var-
gas et al., 2015).

Oriental fruit fly is one of the most polypha-
gous fruit fly species, the host plants of B. dorsalis
have a record of 450 species belonging to 80 fami-
lies, including Cucurbitaceae, such as melons (Cu-
cumis melo), watermelons (Citrullus lanatus), cucum-
bers (Cucumis sativus), pumpkins (Cucurbita pepo), etc.
(EPPO, 2021).

B. dorsalis has a high invasive activity and is cur-
rently spread in at least 65 countries of Asia and Afri-
ca (Vorobiova, Kamayev, 2017; EPPO, 2021). In Africa,
the species was first reported in 2003 in Kenya, sub-
sequently it spread throughout the continent south of
the Sahara (De Villiers et al., 2016), as well as several
islands in the western Indian Ocean (EPPO, 2021).

The following Tephritidae species damaging Cu-
curbitaceae fruits have been identified as potential
quarantine objects based on the results of pest risk
analysis (PRA) conducted by specialists of All-Russian
Plant Quarantine Center.

Solanum fruit fly Bactrocera latifrons

(Hendel, 1915)

It is mainly a pest of Solanum crops (tomatoes,
capsicums, eggplants, etc.), but can also infect some
species of the Cucurbitaceae family (cucumbers, wa-
termelons, etc.) (EPPO, 2021).

B. latifrons is an Asian species, was introduced
to the USA (to Hawaii) and to some African countries
(EPPO, 2021).
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MaJiasa TeikBeHHas myxa Dacus ciliatus

Loew, 1862

JTO OYEHb U3MEHUMBBINA BUI, KOTOPbIH JIETKO CITYy-
TaThb ¢ Dacus frontalis Becker, 1922 u Dacus vertebratus
Bezzi, 1908 (White, 2006; Caroll et al., 2019).

JIvauuky D. ciliatus pa3BUBAIOTCS B ILJIOaX 60JIb-
IIIOTO CIIEKTPA THIKBEHHBIX KYyJIbTYpP (apOy3bl, AbIHU,
TBIKBBI, MOMOPIMKA U Ap.). ECTh yKazaHUs O pacTeHU-
SIX-X03s1€BaX U3 IPYTUX CEMENCTB, HO OHU HE SIBJISTIOTCS
TUMUYHBIMY JJI51 MaJIo# TeikBeHHOU Myxu (CABI, 2021;
EPPO, 2021).

D. ciliatus MUpPOKO pacupocTpaHeH BO MHO-
ruX cTpaHax AQPUKM M HEKOTOPBIX CTPaHax A3uu
(EPPO, 2021).

B maHHO paboTe IpHUBeIeH UIIICTPUPOBAHHBIN
OmpemeJUuTEeNbHbIN KJIIOY, ITO3BONAIINN nudde-
PEHIIMPOBAThH BhIIIENEePeUYrCIeHHbIE BUIbI JUINHOK
myx-tedputug (kpome D. ciliatus), BCTpedaroiuecs
B IJIOJIaX ThIKBEHHBIX PACTEHUH.

0O61ue cBegeHMsI 0 MOP(oI0rur JINUUHOK

JIMYMHKY TII0JOBBIX MyX OTHOCATCS K MYCKOU/I-
HOMY THUITy ¥ XapaKTePU3yITCS YIJUHEHHBIM TEJIOM
KOHUYECKOU (hopMbI (4acTO BTOpas €ro IOJIOBUHA
IUIWHIPUYECcKasa), KayLadbHO C PACIIUPEHHBIM OC-
HoBaHMeM. OKpacKa B3POCJBIX JUUYMHOK GejioBa-
TO-XKEJITasi, TOKPOBBI TeJla HECKJIEPOTU3VMPOBAaHHBIE,
TTOJIyTIpO3pavHble. [0JI0BHAS KaTrlCcysia peylupoBaHa,
TIEePBBIY CETMEHT TeJia Ha3bIBAETCS 1cesdoyediaion, N
JOH#H020108a. Ha BEHTPAIBbHOL CTOPOHE JIOXKHOTOJIOBBI
PAacIoyIo}KeHO POTOBOE OTBEPCTHE, U3 KOTOPOT0 MO-
T'YT BBICTYIIaTh TEMHO-KOPUYHEBBIE POMOBbLE KPIOUbS
(amuKkasbHBIE 3yOIIbI, MJIW TEPMUHAJIbHAST YaCTh MaH-
IUOYIAPHBIX CKIEPUTOB). C 06eUX CTOPOH POTOBOTO
OTBEPCTUS, Y OCHOBAHUS pomosuLx ceHcuii (TIpo3pad-
HBIX HECKJIEPOTU3UPOBAHHBIX OYTOPKOB, C BOPOHKO-
BUIHBIM yTJIyOJI€eHUEM, PACIIONOXEHHBIX ¥ BEPUIUHEI
POTOBOT0 OTBEPCTHUS) MHOTLA Pa3BUThHI YaCTO TEMHO-
OKpallleHHbIE MTajIblle06pas3Hbie BIPOCTHI, WU Npedpo-
mosvie 3y6ybl (puc. 1). IX HaJimume 1 KOJIMYECTBO SIB-
JITIOTCSI BaKHBIMU MaTHOCTUYECKUMU TTPU3HAKAMMU.
[To 60KaM POTOBOI'0 OTBEPCTUST HAXOISATCS POTOBBIE
JIOITACTH C PACXOAAIIMMIUCS POImMOosbLMU 60PO30KaAMU, X
(hopma nmeeT guarHoctudeckoe 3HaveHue (KaHabIomM-
Ha, 1977).

Pomoenomounslii annapam — CUCTeMa BHYTPEHHUX
CKJIEPUTOB, PACIIOJaTaeTCsl B TTOJOCTHY JIOXKHOTOJIOBBI
U TIEPBBIX JBYX I'PYAHBIX CETMEHTOB. BaskHOe IMarHo-
cTUYecKoe 3HaueHUe UMeeT CTPOeHUue MaHIUOYAIp-
HbLX CKJIEPUINOB, TV POMOBbLY KPHUbes, — BEPTUKAJIBHO
ITOCTaBJIEHHBIX CKJIEPUTOB HEMPABUJIbHO TPEYTOJb-
HOU (hOPMBI, C CEPIIOBUIHO N30THYTHIM allMKaJIbHBIM
3y6IIOM ¥ pacUIMPeHHBIM OCHOBAHUEM C OTTIHYTHIM
JlOpCO-KayaJbHbIM y4acTKOM (puc. 2). Y HEKOTOPhIX
BUJIOB Ha BHYTPEHHE! MOBEPXHOCTY MaHAUOYISIPHO-
T'0 CKJIEPUTA MOXET IPUCYTCTBOBATD npedeepulurHbLi
(npeanuxanvubLii) 3ybey. Y BEHTPAIbHOIO BBICTYIIA (AI10-
JIeMbl) POTOBBIX KPIOUbEB ¥ HEKOTOPBIX BUIOB PACIIO-
JlaratoTcs HeGOoJbIlve CKIEPUTHI, Ha3bIBaeMble 3V0HbL-
Mmu (Kaupgpibuna, 1977).

Ha mepBOM rpyIHOM CETMEHTE, TOUTY Ha TPaHUIIe
CO BTOPBIM, pacroJiaralTcs nepefHue Jbixabiia. Ko-
JIMYECTBO U PACTIOJIOXKEHUE UX JIOTTACTEN UCII0JIb3YIOT-
csd B KauecTBe AUarHOCTUYeCKOro IpusHaka (puc. 3).

BoJjiee mogpo6Hoe onucanre MOPGOJIOrnYecKo-
I'0 CTPOEHUS IUUMHOK MYX-TIECTPOKPBLIOK ITPUBEIEHO
B MoHorpaduu M.H. Kauasi6unoi (1977).

Lesser pumpkin fly Dacus ciliatus Loew, 1862

This is a highly variable species that is easily con-
fused with Dacus frontalis Becker, 1922 and Dacus ver-
tebratus Bezzi, 1908 (White, 2006; Caroll et al., 2019).

D. ciliatus larvae develop in a wide range of Cucur-
bitaceae fruits (watermelons, melons, pumpkins, mo-
mordica, etc.). There are indications of host plants from
other families, but they are not typical for the lesser
pumpkin fly (CABI, 2021; EPPO, 2021).

D. ciliatus is widely spread in many African coun-
tries and some Asian countries (EPPO, 2021).

The present work provides an illustrated identi-
fication key allowing to differentiate the above-stated
Tephritidae fly larvae species (except for D. ciliatus) oc-
curring in Cucurbitaceae fruits.

General information about the morphology

of larvae

Fruit fly larvae are of the muscoid type and are
characterized by an elongated conical body (often its
second half is cylindrical), caudally with an expanded
base. The color of adult larvae is whitish-yellow, the in-
tegument of the body is not sclerotized, translucent.
The head capsule is reduced, the first segment of the
body is called pseudocephalon. On the ventral side of the
pseudocephalon there is a mouth opening from which
dark brown oral hooks (apical teeth, or terminal part of
mandibular sclerites). On both sides of the mouth open-
ing, at the base of oral sensilla (transparent non-sclero-
tized tubercles, with a funnel-shaped depression, locat-
ed at the top of the mouth opening), often dark-colored
finger-shaped outgrowths are sometimes developed, or
preoral teeth (Fig. 1). Their presence and quantity are
important diagnostic features. On the sides of the oral

Puc. 1. lonoBHoOI cerMeHT (InLeBasa MacKa) IMUMHKA
(n3: KanabibuHa, 1977, c usm.).

0603HaueHus: ant — ycuk, mxp — WynukK, os — poToBas
ceHcunna, or — potoBble 60po3aKu, pot — NnpenpoToBbie
3y6ubl, ms — MaHOUGBYNSAPHBIN CKNEPUT.

Fig. 1. The head segment (facial mask) of the fruit fly larva
(from: Kandybina, 1977, modified).

Symbols: ant — antenna, mxp — maxillary palpus,

os — oral sensilla, or — oral ridges, pot — preoral teeth,

ms — mandibular sclerite.
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Puc. 2. ®parmeHT
pOTOrNOTOYHOrO annapara
Bactrocera cucurbitae
(choTo U.0. KamaeBa). cucurbitae
0603HaveHus: (photo by I.0. Kamayev).
ms — MaHAnbYNsapHbIi ckneput,  Symbols:

ds — 3y6HoOW cknepwuT, ms — mandibular sclerite,
at — anuKanbHbIl 3ybeLl, ds — dental sclerite,

pat — npepBepLWUHHBIN, at — apical tooth,

WY npeanuKanbHbli, 3ybeu, pat — preapical tooth,

va — BeHTpanbHas anogema, va — ventral apodeme,

da - popcanbHas anogema. da - dorsal apodeme.

Fig. 2. Fragment of
the cephalopharyngeal
skeleton of Bactrocera

KiroueBble [UarHOCTUYECKHUE TIPU3HAKY JIUUL-
HOK PacCMOTPEHHBIX BhINIE BUIOB MyX CEMEMNCTBA
Tephritidae, moBpexgar0IIMX IIJI0LbI THIKBEHHBIX pac-
TEHUH, Ipe/iCTaBJIeHbl B Tabaulle. JlaHHbIE ITPU3HAKYU
KCII0JIb30BAHBI IPK COCTABJIEHUY ONPeAeIUTEIbHOTO
KJII0Ya.

VimeHTUGUKAIUSA TTPOBOAUTCS TOJBKO 10 INUNH-
kaM Il Bo3pacTa, XapaKTepusyIIuMCs HaJTuInueM Iie-
PeIHUX AbIXaJlell ¥ TPeX Lieiel Ha 3aJHUX ObIXalbllax
(Kaupgpi6uua, 1977).

Tao6auna

Puc. 3. NepepHee pbixanbLe Fig. 3. Anterior spiracle

Myiopardalis pardalina, of Myiopardalis pardalina,
TeMHononbHaa Mukpockonua  dark-field microscopy
(choTo N.0. KamaeBa) (photo by I.0. Kamayev)

opening are oral ridges with diverging oral grooves, their
shape is of diagnostic value (Kandybina, 1977).

Cephalopharyngeal skeleton is a system of internal
sclerites, located in the cavity of the pseudocephalon
and the first two thoracic segments. A great diagnos-
tic value has the structure of mandibular sclerite, or oral
hooks, — vertically placed sclerites of irregularly trian-
gular shape, with a crescent-shaped apical tooth and
an expanded base with a retracted dorso-caudal area
(Fig. 2). In some species, a preapical tooth may be present
on the inner surface of the mandibular sclerite. At the
ventral apodeme of the oral hooks in some species there
are small sclerites called dental (Kandybina, 1977).

On the first thoracic segment, almost on the bor-
der with the second, there are anterior spiracles.
The number and location of their tubules are used as a
diagnostic feature (Fig. 3).

Jduarsocruueckue npu3Haku JUUYUHOK III Bo3pacTa HEKOTOPbBIX MyX-IIECTPOKPBLIIOK,

BCTpeuaromuxcd B rutogax Cucurbitaceae

I[Ipu3sHaku
IIpeaBepminHHGIM 3y6en; KosimuecTBo Jionacreii
Hasmmuue 3yGHOro PoToBble 6Opo3/ibI Ha MaHJUGYJISIPHOM Ha IlepeJHUX
Bup CKJIepuTa (hopma) CKJIepuTe AbIXaJbIlax
Bactrocera latifrons €CTb IIPOCThIE OTCYTCTBYET 13-18
Bactrocera dorsalis eCTb IIPOCThIE OTCYTCTBYET 8-12
Bactrocera cucurbitae €CcThb TJIyOOKUeE, €cTb, HEGOJTBIION 16-20

C 3aBOPAYMBAKIINMUCA

KpasiMu

Dacus ciliatus eCcTh

r1y6oKMe, C 3aBOPAUM- €CTh, IOBOJBHO KPYMIHbINA 14-16

BAaKIUIMMUCA KpasiMu

Myiopardalis pardalina ~ HeT IIPOCThIE

OTCYTCTBYET 25-28

Mpumeuanue. Tabnuua coctaBneHa no (KaHablbuHa, 1977; Kamaes, 2017; Balmés et Mouttet, 2017;

Carroll et al., 2019; White et Elson-Harris, 1992).
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Table

Diagnostic characters of third instar larvae of some fruit flies

recorded on Cucurbitaceae fruits

Characters
Presence Preapical tooth Number of tubulestubules
Species of dental sclerite  Oral ridges (form) on mandibular sclerite on anterior spiracles
Bactrocera latifrons present simple absent 13-18
Bactrocera dorsalis present simple absent 8-12
Bactrocera cucurbitae present deep, with curling present, small 16-20
edges
Dacus ciliatus present deep, with curling present, quite large 14-16
edges
Myiopardalis pardalina absent simple absent 25-28

Note. The table was compiled according to (Kandybina, 1977; Kamayev, 2017; Balmes et Mouttet, 2017;

Carroll et al., 2019; White et Elson-Harris, 1992).

Puc. 4. ®opma 3apHuUX Abixanew IMUMHOK HekoTopblx  Fig. 4. Shape of posterior spiracles in larvae of

cemeiicTB Diptera: Tephritidae (a), Muscidae (b),
Calliphoridae (c) (poTo U.0. Kamaera)

Jlng ngeHTUGUKAIIUY JUIUHOK HEeo6X0IUuMO
M3TOTOBJIEHWE MUKpOIIpernapaTa. MeTomuKa €ero
TIPUTOTOBJIEHUS MOAPOOGHO OMKCAaHA B CIEAYIOMINX
ucrounukax: ISPM 27: DP09 (2015), Kamaes (2017),
a Takke BUJIe0POaUK rpoekTta ®I'BY « BHUMKP» («OH-
JIaMH-TIPAaKTHKA KapaHTUHA PACTEHUMN»).

Jlns maHHOW PaboThl O6BIT MCITOJIb30BAH MaTe-
pyaJ M3 KOJUJIEKIIMH DHTOMOJIOTUYECKOTO (GoHIa
®I'BY « BHUVKP» u 300si0ruuyeckoro uucruryra PAH,
r. CaukT-ITeTepbypr, Poccus (3VUH PAH).

Ornpee/IuTeIbHBIN KU

As ugeHTuukanuu JuauHok III Bo3pacra

o cemeiicTBa Tephritidae (1o Kaumpi61HOIH,

1977; Kamaesy, 2017)

1 TomoBHas KaIicyja CUJBHO penylupoBaHa.
Eciy UMeIoTCsI CKJIepOTHU3UPOBaHHbIE POTOBBIE YaCTH,
TO OHU MIPEJCTaBJIEeHbI B BUIe KPIOUKOB. Hor HeT . 2

— [IpU3HAKK UHBIE .................... Ipyrye TPyIibl

2 llepepHue ObIXaiblla He CONVKEHBI, pacroJia-
rarTcs 10 60KaM Teja. 3afHue IbIXajblla HaX0LaTCS
He Ha BbICTyIax (cTurModopax) ¥ He UMEIT IIepUTpe-
MBI, COZEPKAT 3 BBITAHYThIE IIEJIH, KOTOPhIe 06BIYHO
TIOYTH TapajIeJbHbl, MEXY HUMU 3aMEeTHbI UHTEP-
CHIMPaKyJISIpPHbIE OTPOCTKY (puc. 4a) ... Tephritidae

— IlpusHaku uHble (puc. 4b,4c) ............. Ipyrue
ceMelicTBa

some Diptera families: Tephritidae (a), Muscidae (b),
Calliphoridae (c) (photo by I.0. Kamayev)

A more detailed description of the morphological
structure of the fruit fly larvae is given in the mono-
graph by M.N. Kandybina (1977).

The key diagnostic characters of the above-stated
Tephritidae larvae damaging Cucurbitaceae fruits are
presented in the table. These characters were used in
the compilation of the identification key.

Identification is carried out only by third instar
larvae characterized by the presence of anterior spi-
racles and three slits on the posterior spiracles (Kan-
dybina, 1977).

To identify the larvae, it is necessary to make a
slide. The method of its preparation is described in
detail in the following sources: ISPM 27: DP09 (2015),
Kamayev (2017), as well as a video of the FGBU
“VNIIKR” project (“Online Practice of Plant Quaran-
tine”).

This work includes the material from the collec-
tions of the entomological fund of the Federal State
Budgetary Institution “VNIIKR” and the Zoological In-
stitute of the Russian Academy of Sciences, St. Peters-
burg, Russia (ZIN RAS).
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Puc. 5. YacTb poTorniotouHoro annapara (a),

¢hparmeHT nuueBoi macku (b) n 3agHee pbixanbue (c)
Myiopardalis pardalina, (a) — cBeTnononbHas MUKpPOCKOMNMs,
(b, ) — thazoBbIlt KOHTpacT (hoTo U.0. Kamaera)

OrnpeeIuTeIbHBIN KJII0Y

ana ngeHTuGUKALUY 10 BULA IUNUYNHOK
HEKOTOPBIX MyX-IIECTPOKPBLIOK,
BCTPEYAIOIMXCS B ILI0/IaX ThIKBEHHBIX
pacTtenuii (o Kauzgei6unoii, 1977; Kamaesy,
2017; Carroll et al., 2019; White et Elson-Harris,
1992; Balmeés et Mouttet, 2017; ¢ LOIIOJHEHUAMU
¥ U3MEHEHUSIMI)

1 3y6HOU cKyIepuUT uMeeTcs (puc. 2) 4

— 3y6HOM CKJIEPUT OTCYTCTBYET (PHUC. 5a) ... .... .. 2

2 TIpenpoToBble 3y61ibl pa3BUTHI (puc. 1, 5b). Jlo-
TacTell TepefHero AbIXaibila 60bile ceMu. POTOBbIE
60PO3AKY C PALOM MEJKUX 3y6I10B BAOJIb HAPYKHOTO
KDAST e 3

— Takoro coueTaHUs MPU3HAKOB HET
POJIBI ¥ BUJIBI

3 IlepenHue pgpixanblia ¢ 25-28 jionacTaMu

.Myiopardalis pardalina

[MpumeuaHue. YacTb pOTOTJIOTOYHOIO amnrmapara, ¢gpar-
MEHT JINIIeBOM MacKU U 3aJlHee JibIXaJiblie JaHHOI0 BUIA TIPEe/-
CTaBJIEHBI HA pUC. 5.

— KosimuecTRBO JIOMTAacTeN MepelHUX AbIXaJel] Me-

Hee 24 ... .pyrue Buzbl Carpomyia
4 PoToBble 60PO3JIKY C 3aKPYUYUBAIOIINMUCS Kpa-
SIMU, 06PasyUIUMU ITOYTH KaHaJIbI (PHC. 6), TTPeaBep-
ITMHHBIH 3y0el] Ha MaHIUOYIIPHOM CKJIEPUTE UMEET-
— PoToBBIE 6OPO3IKY C TPOCThIMU (HE3aKPyUYHBa-
OUMUCS) KpasiMu. [IpeiBepIIMHHBIN 3y6el] Ha MaH-
IUOYJIIPHOM CKJIEPUTE UMEETCS UJIU OTCYTCTBYET . .. 6
5 TIpeABePIIUHHBIN 3y6el] Ha MaHAUOYIIPHOM
CKJIEPUTE HEKPYNHBIN (puc. 7a, 7b). [lepepgHue Ibi-
xanbiia ¢ 18-20 jmonactamu (puc. 7c). Ha mocimemgHeM
CerMeHTe TeJjia MOoJ, AbIXaJbIlaMy MeXAy 6yropkaMu
pacriojio’keHa ToOHKas, TeMHas moJioca (puc. 7d) ...
Bactrocera cucurbitae

[Tpumeuanue. HekoTopsle aBTope! (Hardy, 1949; Kaupsr-
6uHa, 1977) yIIOMUHAIOT O HAJTUUUY TEMHOU rOPU30HTAIBHON
CKJIEPOTU3MPOBAHHOM ITOJIOCKU Ha ITOCJIEJHEM CETMEHTe TeJja
smauHkY 111 Bospacra Bactrocera cucurbitae. Benen, 3a White et
Elson-Harris (1992) MbI IpUIEP’KUBAEMCS MHEHUS, YTO JJaHHAS
M10JIOCKA SBJISIETCS TEMHOOKpAIIeHHOM, HO He CKJIEPOTU3UPO-
BAHHOU, TaK KaK Ha MPAaKTUKe HAJIUYKE 3TOU TTOJIOCHI OTMeYa-
eTcs y HeIaBHO 3a(UKCHPOBAHHBIX IMYMHOK. Ha 6oJiee ctapoM
MaTepuaJie JaHHbIHM MPU3HAK He 06HapYIKeH.

K aTOMY BUAY JOCTATOUHO GJIM30K aBCTPATUUCKUN BU],
Bactrocera cucumis (French, 1907), BcTpevarIuiics B II0gax

Fig. 5. Part of the cephalopharyngeal skeleton (a),

a fragment of the facial mask (b) and the posterior spiracle (c)
Myiopardalis pardalina, (a) — bright-field microscopy,

(b, c) — phase contrast (photo by I.0. Kamayev)

Puc. 6. PotoBble 60po3aKu Fig. 6. Oral ridges
C 3aKpy4yMBawowmmmcs kpasmm  with curling edges
(u3: KaHgbibuHa, 1977) (from: Kandybina, 1977)

Identification key to third instar larvae up to

the family Tephritidae (according to Kandybina,

1977; Kamayev, 2017)

1 The head capsule is strongly reduced. If there
are sclerotized mouthparts, they are presented in the
form of hooks. No legs 2

— Other characters........................ other groups

2 The anterior spiracles are not close together, lo-
cated on the sides of the body. The posterior spiracles
are not on projections (stigmophores) and do not have
a peritreme, contain 3 elongated slits, which are usual-
ly almost parallel, interspiracular processes are visible
between them (Fig. 4a) ........................ Tephritidae

— Other characters (Fig. 4b, 4c¢) ...... other families
Identification key to the species of some fruit fly
larvae occurring on Cucurbitaceae fruits (based
on Kandybina, 1977; Kamayev, 2017; Carroll
et al., 2019; White et Elson-Harris, 1992; Balmes
et Mouttet, 2017; with additions and changes)
1 Dental sclerite present (Fig. 2) 4

— Dental sclerite absent (Fig. 5a) 2

dutocaHuTapusi. KapaHTuH pacteHuii = 26
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TBIKBEHHBIX, Y KOTOPOTO, KaK ITPaBUJIO, HE Pa3BUTa TEMHOOKpa-
IIeHHas MOJIOCKA Ha TIOCJIeIHEM CETMEHTeE TeJia TIOJ, IbIXaTbIla-
mu (White et Elson-Harris, 1992).

JuarHOCTUYECKUY TIpU3HaK (TeMHOOKpalleHHas To-
JIOCKa), UCIToJIb3yeMbli mya nuddepennmanuu B. cucurbitae
U B. cucumis, IpUBOAUTCS TOJIbKO B paboTe White et Elson-Harris
(1992), B 1pyrux U3BECTHBIX HaM paboTax 1Mo JMYUHKAM T1JI0-
IOBBIX MyX OJJTHOBPEMEHHO 00a 3TUX BUJA B ONPEAEIUTEIb-
HBIX TabJIUIIaX He MTpeAcTaBaeHbl. Kak 0TMeUaloT caMu aBTOPbI
(White et Elson-Harris, 1992), yka3aHHBI! TPU3HAK HE SIBJIIET-
cs1 CTaGUIIbHBIM Y B. cucumis; 110 HalllM JTaHHBIM, 9TOT ITPU3HAK,
BO3MOJKHO, TaK)Ke He SIBJIeTCS CTabUIbHBIM y B. cucurbitae
(puc. 7d, 7e).

— [IpenBepUINHHBIN 3y6el] Ha MaHAUOYIIPHOM
CKJIEpUTE OYeHb KPYITHBIHM, PaBEeH HEe MEHEE UeM I10JI0-
BUHE JIJIVMHBI BEPIIMHHOTO 3y611a (puc. 8a) .. Dacus spp.

[IpuMeuaHue. VI3BecTHBIE BUbI JAHHOTO POJia HA JIMUU-
HOYHOM CTaJUY PAa3BUBAKOTCS NPEUMYIIECTBEHHO B IJIOZAX
TBIKBEHHBIX, OJJHAKO UX JUArHOCTUKA HEJOCTATOYHO pa3pabo-
taHa. HauGosiee wacTo BcTpeuaeTcs Dacus ciliatus, y TUYIUHOK
KOTOPOTrO Ha MepeIHuX Ablxajibllax 14—16 jomacren (puc. 8b),
a IpeiBEPIIMHHBIN 3y6el] paBeH MTOJIOBUHE JIJIMHbBI BEPIUIMHHO-
ro (Kaugpiouua, 1977; White et Elson-Harris, 1992); Ho ciiemyeT
UMETH B BUJLY, UTO JJAHHBIE IPU3HAKY He SIBJITIOTCS BUIOCIIEIN-
¢uunbiMu (Carroll et al., 2019).

6 TIpenBepPIINHHBIN 3ybel] Ha MaHAUOYIIPHOM
CKJIEPUTE OTCYTCTBYeT (pUc. 9-10) ........................ 7
— IlpenBepIIMHHBIN 3y6el] HA MaHIUOYIIPHOM
CKJIEDUTE UMEETCH ... ........................ . IpyT¥e BUIbI

7 KoJIn4ecTBO JIOMACTEH MepeqHUX AbIXajell —

I3 MOOIEE ... oo 8
— KosinuecTBO JionacTed mepemHuX AbIxajell —
MeHee 13 9

Puc. 7. YacTb poTorfioTouHoro annapara (a), 3aKpyumsarowmecs

6opo3nku (b), nepenHee gbixanbue (C) ¥ NOCNEAHUN CETrMEHT
Tena JIMYNHKM C TEMHOOKPALLEHHOW MoIocKon (Ha Hee
yKasbiBaeT cTpesika) (d) u 6e3 TeMHooKpaLleHHoN nonocku (e)
Bactrocera cucurbitae (cpoto U.0. KamaeBa)

2 Preoral teeth developed (Fig. 1, 5b). Tubules of
anterior spiracle more than seven. Oral ridges with a
number of small teeth along the outer edge

— No such characters combination . .................

....................................... other genera and species
3 Anterior spiracles with 25-28 tubules (Fig.3) ....

Note. A part of the cephalopharyngeal skeleton, a frag-
ment of the facial mask, and the posterior spiracle of this spe-
cies are shown in Fig. 5.

— Number of tubules of anterior spiracles less
than24 ... .other Carpomyia species

4 Oral ridges with curling edges forming almost
canals (Fig. 6); preapical tooth present on mandibular
sclerite (Fig. 2) ... ...,

— Oral ridges with simple (non-curling) edges.
Preapical tooth on mandibular sclerite present or ab-
5 Preapical tooth on mandibular sclerite not large
(Figs. 7a, 7b). Anterior spiracles with 18-20 tubules
(Fig. 7c). On the last segment of the body, under the
spiracles between the tubercles, there is a thin, dark
stripe (Fig. 7d) Bactrocera cucurbitae

Note. Some authors (Hardy, 1949; Kandybina, 1977)
mention the presence of a dark horizontal sclerotized stripe on
the last segment of the body of a third instar Bactrocera cucur-
bitae larva. Following White et Elson-Harris (1992), we share
the opinion that this band is dark-colored but not sclerotized,
since in practice the presence of this band is observed in re-
cently recorded larvae. This character was not found on old-
er material.

Fig. 7. Part of the cephalopharyngeal skeleton (a),

curling ridges (b), anterior spiracle (c) and the last
segment of the body of the larva with a dark-colored stripe
(indicated by an arrow) (d) and without a dark-colored
stripe (e) Bactrocera cucurbitae (photo by 1.0. Kamayev)
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I The Australian species Bactro-
cera cucumis (French, 1907) is quite
close to this species, occurring on Cu-
curhitaceae fruits, in which, as a rule,
a dark-colored stripe is not develop-
ed on the last segment of the body
under the spiracles (White et Elson-
Harris, 1992).
Diagnostic character (dark co-
lored line) used for differentiation of
5 B. cucurbitae and B. cucumis, is given
only in the work of White et Elson-Har-
» ris (1992), in other works known to us
IEl on fruit fly larvae, both of these spe-
cies are not simultaneously presented
in the key tables. As noted by the au-
thors themselves (White et Elson-Har-
ris, 1992), this character is not stable
in B. cucumis; according to our data,
this character may also not be stable
in B. cucurbitae (Fig. 7d, 7e).

Puc. 8. YacTb poTornoTo4Horo
annapara (a) u nepegHee gbixanbue (b)
Dacus ciliatus (¢oto M.F0. ApanoBoii)

Fig. 8. Part of the cephalopharyngeal skeleton (a)
and anterior spiracle (b) Dacus ciliatus
(photo by M.Yu. Arapova)

— Preapical tooth on man-
dibular sclerite very large, at
least half as long as apical tooth
(Fig.8a)..........oeee. Dacus spp.

Note. Known species of this ge-
nus at the larval stage develop mainly
in pumpkin fruits, but their diagnosis
is not well developed. Most common
is Dacus ciliatus, the larvae of which
have 14-16 tubules on the anteri-
or spiracles (Fig. 8b), and the preapi-
cal tooth is half the length of the api-
cal one (Kandybina, 1977; White et
Elson-Harris, 1992); but it should be
borne in mind that these characters
are not species-specific (Carroll et al.,
2019).

6 The preapical tooth on
the mandibular sclerite is absent
(Fig. 9-10) oo, 7

— Preapical tooth on man-

Puc. 9. YacTb poTOrnoToYHOro Fig. 9. Part of the cephalopharyngeal
annapara (a) u nepegHee gbixanbue (b) skeleton (a) and anterior spiracle (b)
Bactrocera latifrons (choto U.0. KamaeBa) Bactrocera latifrons (photo by I1.0. Kamayev)

8 Illetika MaHIUOYISIPHOTO CKJIEPUTA HE BhIpaxe-

Ha; opcajibHAas aloJieMa IUPOKas, B BULE MAaCCUBHO-
ro 3y611a, pacIojioXKeHa I10/I, IBHBIM YIJIOM K OCHOBA-
HUIO CKJIEPUTA; BEHTPaJbHas amofeMa HalpaBjeHa
K BHYTpPeHHeMY (BEHTpPaJbHOMY) BOTHYTOMY Kpaio
CKJIEPUTA; BEPUIMHHBIN 3y6ell OTHOCUTEJIbHO Mac-
CUBHBIM, HE IBHO BOTHYTHIH, B PE3YIbTATE STOTO BEH-
TpaJbHBIN (BHYTPEHHUM) Kpal CKIEPUTA KaXKeTCsT He-
riy6okuM (puc. 9a). Kom4yecTBO JIONacTei mepegHuX
nerxagell — 13-18 (puc. 9b) .. ... Bactrocera latifrons
— Xopolo BeIpa)keHa IIeKa MaHAUOYISIPHOTO
ckJyiepuTa (puc. 10); mopcaibHas amogeMa MaHIuby-
JISPHOTO CKJIEPUTA y3Kas, pujeraiinas K OCHOBA-
HUIO CKJIEPUTA, alIMKAJIbHO 3a0CTPEHA; BEHTPaJIbHAS
arojileMa HalipaBJjeHa OT BHYTPEHHET0 BOTHYTOT'O Kpast
CKJIEPUTA; BEPUIMHHBIN 3y6el] y3K1ii, He MaCCUBHBIN,
SIBHO BOTHYTBII, B PE3YJIbTATE STOI'0 BEHTPAJIbHBIN
(BHYTpPEHHUI) Kpaii CKIEPUTA KAXKETCS TIIYOOKUM .. ...
Bactrocera zonata

dibular sclerite present

....................................................... other species
7 The number of tubules of the anterior spiracles

is 13 or more 8

lMpumeuanue. [To pesynbTaTaM aHanmsa (uToca-

HUTApPHOI'O PUCKa, NPOBeJeHHOro crenuanucramMmu ®IBY
«BHUUKP» B oTHOIeHUU Bactrocera zonata (Saunders, 1842),
MOKa3aHo, YTO JAAaHHBIN BUJ, HE COOTBETCTBYET KPUTEPUAM
KapaHTUHHOTO 00'beKTa AJis Tepputopuu Poccuiickonr de-
Iepaluu. 3[ech 3TOT BUJ, IIPUBeNeH A auddepeHuanum
OT CXOJIHOTO 110 PSAY MPU3HAKOB B. latifrons, Tak Kak B. zona-
ta MO’KeT MOBPEXJAaTh HEKOTOPbIE ThIKBEHHBIE (HallpuMep,
MOMOpPAUKY, JareHapuio). B pa6ore Kaumpi6uuoit (1977)
B. latifrons oTCyTCTBYeT. B onipefieTuTeIbHOM KJfoue Balmes
et Mouttet (2017) o6a Bua nipeJcTaBieHbl, HO OCHOBHOM akK-
LEHT CleJlaH Ha PaCTEeHUSI-X035€eBa M KOJIMYECTBO JIOMacTekn
Ha MepeJHUX IbIXabllaX, YTO MOXKET IIPUBECTU K HEJIOCTO-
BEPHOU UJAEeHTU(DUKAIUU.

Puc. 10. YacTtb
POTOrNIOTOMHOrO annapara
Bactrocera zonata;
CTPEeNiKM YKa3bIBaKT Ha
WwelriKy MaHambynspHoro
ckneputa (13: Balmes et
Mouttet, 2017, c uaMm.)

dutocaHuTapus. KapaHTuH pacteHui

Fig. 10. Part of the
cephalopharyngeal skeleton
of Bactrocera zonata; arrows
point to the neck of the
mandibular sclerite (from:
Balmés et Mouttet, 2017,
modified)
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Puc. 11. dparMeHT poTornoToYHoro annapara (a),
nepepHee (b) n 3apgHue (c) pbixanbua Bactrocera dorsalis  anterior (b) and posterior (c) spiracles Bactrocera dorsalis

(choTo U.0. KamaeBa)

9 JInvHa MHTEePCIUPAKYJISIPHBIX OTPOCTKOB IBHO
6oJiee Y IJIMHbBI HIDKHEH eI 3aHEr0 IbIXaIblia WIN
IpubJIM3UTENBHO paBHa el (puc. 11c, 12a). llletika
MaHIUOYISIPHOTO CKJIEPUTA SBHO BhIpakeHa (puc. 11a)
............................................... Bactrocera dorsalis

— JInvHA UHTEePCIUPaKyJISIPHBIX OTPOCTKOB IIPU-
OJIM3UTEILHO PaBHA II0JIOBUHE IJIMHBI HUKHEN IeIn
3aJIHero AbIXajblla Wiu MeHee ee (puc. 12b). [lleiika
MaHIUOYISPHOTO CKIEPUTA BEIPa’KeHa UIIU OTCYTCTBY-
(S NN ApPyrue BUIbI

Bnazodaprocms. ABTOPBI BRIDAXKAIOT GJ1aromap-
HocTh cnenuanuctamMm ®I'BY «BHUUWKP»: H.U. Ep-
moBo#, C.I0. MyxaunoBy u /[I.[. KacaTkuHy, a Takxe
crenuanucrtaM 300J0TUYecKoro mHcruryra PAH
O.T. OBunHHUKOBOU u I'M. CyJieiMaHOBOY 3a MaTepPU-
aJ1, 1106e3HO0 MPeOCTaBIeHHbIN [IJI NUCCIeIOBaHUS
u doTorpadmpoBaHusl.

Pa6oTa YacTWMYHO BBINTOJHEHA B paMKax
HUP mo rocymapcrBeHHoMy 3amaHuio (HMOKTP
N25121042600339-5).

Puc. 12. 3agHue gbixanbua
Bactrocera dorsalis (a)

u Ceratitis capitata (b),
6enasa NMHUS NokasbliBaeT

Fig. 12. Posterior spiracles
of Bactrocera dorsalis (a)
and Ceratitis capitata (b).
The white line shows the
length of the posterior
spiracle slit, the black
DJVHY HTepcnupakynapHbix  line shows the length of

ONNHY Wwenu 3agHero
AblXanbua, YepHasa NuHusa —

OTPOCTKOB
(hoto M.0. KamaeBa)

the interspiracular processes
(photo by I.0. Kamayev)

Fig. 11. Fragment of the cephalopharyngeal skeleton (a),

(photo by I.0. Kamayev)

— The number of tubules of the anterior spiracles
islessthan 13, ...............coocoiiieeeeeeeee 9

8 The neck of the mandibular scleritis is not pro-
nounced; dorsal apodeme wide, in the form of a mas-
sive tooth, located at a clear angle to the base of the
sclerite; ventral apodeme directed towards inner (ven-
tral) concave margin of sclerite; apical tooth relatively
massive, not distinctly concave; as a result, ventral (in-
ner) margin of sclerite appears shallow (Fig. 9a). The
number of tubules of the anterior spiracles is 13-18
(Fig. 9D) .o .Bactrocera latifrons

— The neck of the mandibular sclerite is well ex-
pressed (Fig. 10); dorsal apodeme of mandibular scle-
rite narrow, adjacent to base of sclerite, apically pointed;
ventral apodeme directed from inner concave margin
of sclerite; apical tooth narrow, not massive, distinctly
concave, as a result of which the ventral (inner) margin
of the sclerite appearsdeep........... Bactrocera zonata

Note. According to the results of the pest risk analysis of
Bactrocera zonata (Saunders, 1842) conducted by the specia-
lists of the All-Russian Plant Quarantine Center, it is shown that
this species does not conform the criteria of a quarantine ob-
ject (pest) for the territory of the Russian Federation. Here, this
species is given to differentiate from the similar in a number
of characters B. latifrons, as B. zonata can damage some Cucur-
bitaceae (e. g., momordica, lagenaria). In the work of Kandybi-
na (1977), B. latifrons is absent. In diagnostic key of Balmes et
Mouttet (2017) both species are given, but the main focus is on
host plants and the number of tubules on the anterior spiracles,
which can lead to misidentification.

9 The length of the interspiracular processes is
clearly more than % the length of the inferior slit of the
posterior spiracle or approximately equal to it (Figs.
11c, 12a). The neck of the mandibular sclerite is clear-
ly expressed (Fig.11a)................. Bactrocera dorsalis

—The length of the interspiracular processes is ap-
proximately equal to or less than half the length of the
inferior slit of the posterior spiracle (Fig. 12b). The neck
of the mandibular scleritis is pronounced or absent .
....................................................... other species
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