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Abstract

Doryctobracon maculatus Marinho, a new species of Braconidae (Opiinae) collected in the municipalities of Piracicaba
and Sdo Roque, state of Sdo Paulo, Brazil, is described and illustrated. This new species is placed in group of species
with areolate propodeum, but is easily distinguished from other species of this group, and other members of the genus
by the noticeable black to dark-brown spots on the head, mesosoma and metasoma. This new species was reared in
larvae of Anastrepha pseudoparallela (Diptera, Tephritidae) in passion fruits, Passiflora alata Curtis (Passifloraceae). An
illustrated key to species of Doryctobracon recorded in Brazil is presented.
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Introduction

The 17 species of the genus Doryctobracon Enderlein, 1920 occur exclusively in the Americas (Wharton 1997,
Ovruski 2000). Most of them (12 species) are koinobiont parasitoids of fruit-infesting tephritids (Fischer 1977;
Wharton & Marsh 1978; Wharton 1997; Yu et al. 2012; Marinho et al. 2017). A single species parasitizes tephritid
larvae in flowers (Wharton & Norrbom 2013), and no host is known for four species (Yu ef al. 2012; Wharton &
Yoder n.d.). The genus is divided into two readily recognizable species groups, based on the propodeal sculptur-
ing. In group 1, the propodeum is areolate, and in group 2, the propodeal sculpture is reduced to two apical ridges
(Wharton & Yoder n.d.). The new species described here belongs to group 1.

From the pioneering studies of Lima (1937) until approximately the first decade of this century, only D. areola-
tus (Szépligeti), D. brasiliensis (Szépligeti) and D. fluminensis (Lima) were known in Brazil. In the current decade,
three additional species have been found in Brazil: D. crawfordi (Viereck) (Zucchi et al. 2011), D. adaimei Marinho
& Penteado-Dias and D. whartoni Marinho & Penteado-Dias (Marinho et al. 2017). Information for all these Doryc-
tobracon species recorded in Brazil, emphasizing mainly taxonomic aspects, has recently been discussed (Marinho
et al. 2018). Including the new species described herein, seven species are currently known in Brazil. An illustrated
key is presented to separate all Doryctobracon species that parasitize fruit-infesting tephritids in Brazil.
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Material and methods

Doryctobracon species, including type-material, from Museum of Entomology “Luiz de Queiroz” (MELQ/ES-
ALQ) were examined in order to identify braconids sampled from Anastrepha larvae in passion fruit. Also, keys to
the species of Doryctobracon (Fischer 1965; Wharton & Yoder n.d.; Marinho et al. 2018) were used in the attempt
to identify these specimens.

Passion fruit (Passiflora alata Curtis) was sampled in two municipalities of the state of Sdo Paulo: (1) Piraci-
caba, on the campus “Luiz de Queiroz”, Escola Superior de Agricultura “Luiz de Queiroz” (ESALQ), and (2) Sao
Roque, in the “Unidade de Pesquisa e Desenvolvimento em Agricultura Ecolégica (UPD AE)”. The distance be-
tween these municipalities is approximately 130 km. The tritrophic relationship among parasitoid, fruit fly and host
plant was established following the methodology described by Leonel Junior et al. (1996).

The terminology for body morphology and wing veins broadly follows Sharkey & Wharton (1997) and Whar-
ton (1997). Yoder et al. (2010) and on the description of Opiinae by Karlsson & Ronquist (2012). Wharton (1997)
was followed for the description of the ovipositor. For clarity, the first metasomal tergum, referred to as the petiole,
is termed T1, and the following median ridges are termed T2 and T3 (Walker & Wharton 2011). The measure-
ments broadly follow Ovruski (2003) and Walker & Wharton (2011). Electron microscopy images were obtained
using Zeiss DSM940A and LEO 435VP scanning electron microscopes at the Research Support Center, Electron
Microscopy Applied to Agricultural Research (NAP/MEPA), ESALQ/USP. Digital images were produced using
a Motic® 2000 2.0MP digital camera coupled to a Nikon® E200 stereoscopic light microscope. In some cases,
specimens were photographed with a Leica DFC 420 digital camera installed on a Leica M165C stereomicroscope;
photographs were combined with the Leica Application Suite v3.8 to produce the final extended-focus images. Mea-
surements were performed using the software Motic Image Plus 2.0, coupled to a light microscope (Nikon® E200).
Type-material is deposited at the Luiz de Queiroz Museum of Entomology (MELQ), Department of Entomology
and Acarology, ESALQ, Piracicaba, SP, Brazil.

Results

The specimens obtained from larvae of Anastrepha pseudoparallela (Loew) from sweet passion fruit (Passiflora
alata Curtis) sampled in the municipalities of Piracicaba and Sao Roque belong to the genus Doryctobracon, based
on the following morphological characters: small second submarginal cell, vein 3RSa smaller than 2RS, m-cu
directly in line with 2RS, occipital carina absent, and propodeum areolate. The specimens collected in both munici-
palities are conspecific, and do not fit the identification keys to the species of Doryctobracon, associated or not with
fruit-infesting tephritids (Fischer 1965; Wharton & Yoder n.d.). Therefore, the specimens comprise a new species of
Doryctobracon, belonging to group 1 (areolate propodeum) of Wharton & Yoder (n.d.).

Description

Doryctobracon Enderlein

See http://species-id.net/wiki/Doryctobracon

Doryctobracon Enderlein, 1920: 144. Type species: Doryctobracon conjungens Enderlein, 1920 [junior subjective synonym of
Doryctobracon crawfordi (Viereck, 1911)]. Original designation.

Doryctobracon maculatus Marinho sp. nov.
http://zoobank.org/DB81D709-822E-4946-9BC0-28FSF6EA6B70
(Figs | A-H,2 A-E)

Diagnosis. Doryctobracon maculatus sp. nov. is readily separated from the other species of Doryctobracon, as it
is the only species with dark-brown to black spots on the head, lobe of mesoscutum, mesopleura, mesosternum and
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dorsal metasoma (Fig 1A—G). Besides the dark spots on the body, D. maculatus is also distinguished from the spe-
cies of group 1 (areolate propodeum), namely D. areolatus, D. adaimei, D. fluminensis and D. whartoni.

Type material. Holotype. Female (ESALQENTO0261), Brazil, Sdo Paulo, Piracicaba, 23-111-2006, reared from
larva of Anastrepha pseudoparallela (Loew) in sweet passion fruit (Passiflora alata Curtis), coll. Wyratan S. San-
tos. Paratype with same data as holotype, 1 female (ESALQENT0262); 2 females (ESALQENTO263 and 581), Sao
Roque, SP, 31.111.2000, reared from larva of Anastrepha pseudoparallela (Loew) in sweet passion fruit (Passiflora
alata Curtis), colls. Miguel F. Souza-Filho and Adalton Raga.

Female. Length of body, excluding ovipositor, 5.7—6.7 mm.

Head. 1.4-1.5 x wider than long; 1.2—1.3 x wider than width of mesoscutum; face polished and shiny, distinctly
setose, weakly punctate; midridge smooth, weakly developed (Fig 2A); distance between toruli equal to distance
from torulus to eye. Antenna longer than body, 7.7-9.7 mm in length, with 58 to 60 flagellomeres; first flagellomere
about 0.9-1.0 x length of second flagellomere, 1.4—-1.8 x longer than wide. Eyes large, 1.2—1.3 x wider than high
(Fig 2A); in dorsal view, eye 1.7—1.8 x wider than temple width; in lateral view 2.1-2.2 x longer than temple length;
malar space 0.4-0.5 x eye height. Clypeus 2.7—4.0 x wider than high, sinuate with median lobe on ventral margin,
polished, obscuring labrum, with sparse setae, two to three times longer than setae on face (Fig 2A).

Mesosoma. 1.3—1.5 x longer than high; 1.8-1.9 x longer than wide; 1.2—1.4 x higher than wide. Pronotum not
visible dorsally; median lobe and lateral lobes of mesoscutum polished, shiny, with few sparse bristle-like setae;
notaulus smooth, complete, deeper anteriorly and shallower posteriorly, converging in large impression without
midpit (Fig 2B); scutellar sulcus divided into two large pits by median longitudinal carina; scutellum smooth with
small punctures, margins setose (Fig 2B); mesopleuron shiny, smooth, without longitudinal impression; propodeum
with anterior median longitudinal carina (0.11-0.14 mm) followed by complete posterior areola; anteriorly, on both
sides of areola, small transverse carinae radiate without reaching lateral longitudinal carina (only one, which ap-
pears at midpoint of areola, reaches lateral longitudinal carina). Many bristle-like setae coincide with the carinae,
from center, anteroposterior region and base of propodeum and metapleura (Figs 1F, 2D).

Metasoma. 1.9-2.2 x longer than wide and 1.0—1.6 x wider than high; length of T1 0.8—1.0 x greater than width
at apex; T1 apex about 1.3—1.5 x width at base; tergum completely smooth, polished and shiny (Figs 1G, 2C); T1
with two parallel dorsal keels, just above spiracles, well developed at base but indistinct posteriorly (Figs 1G, 2C);
spiracles just before midpoint of T1; ovipositor about 5.6—-6.4 mm long; ovipositor sheath twice as large as meta-
soma; ovipositor with one subapical dorsal node and ventral serrations, similar to D. areolatus (Fig 2E).

Wings. Fore wing infumate, stigma, veins and setae dark brown, 5.9—6.6 mm long; stigma 3.5-3.7 x longer than
wide, with vein r slightly projecting from its midpoint; (RS+M)a 1.2—1.4 x longer than 3RSa; 2RS 1.1-1.2 X lon-
ger than 3RSa, 1.3-1.4 x longer than 1m-cu and 2.0-2.2 x longer than r-m; 1m-cu directly in line with 2RS; 3RSa
2.0-2.5 x longer than vein r; 2M 1.7-1.8 x longer than 3RSa (Fig 1H). Hind wing 3.8—4.8 mm long, m-cu present
and distinctly pigmented (Fig 1H).

General coloration. Head and mesosoma orange or reddish orange. Head with black to dark reddish-brown spot
resembling dorsomedian band posterior to toruli, which widens as band surrounding the ocellar triangle, vertex, and
reaching occiput (Fig 1B); mandibles orange with black apex; pronotum with dark red-brown spots on anterolat-
eral margin, close to propleura, and posteriorly close to scutellum, which gradually fade to orange-red tones and,
finally, orange in the center (Figs 1A, 1D); mesoscutum with median mesonotal lobe with semi-oval black spot;
lateral mesonotal lobes with broad black bands that reach anterolateral region of scutellum (Fig 1C); mesopleuron
with anterior dorsoventral third reddish orange, and posterior margin light orange, remaining part completely black,
reaching and involving mesosternum (Figs 1D, 1F); propodeum, metapleura, labial and maxillary palps light yel-
low; front and median legs with apical tarsomere black (Fig 1A); hind legs dark-brown to black except coxa yellow
with small smoky dark-brown spots, posterior third of femur orange to orange-red, external anterior region of tibia
with small round orange area, posterior extremities of trochanter and tarsi red-orange (Figs 1A, 1E); metasoma T1,
T2 and sternum yellow, terga T3 to T6 with dark-brown to black crossbands (Fig 1G) (only one specimen, from Sdo
Roque, showed color variation, i.e., dark mark between dorsal carinae of pronotum laterally and on T1 posteriorly);
ovipositor sheath dark brown, ovipositor red-orange (Fig 1A); scape, pedicel and flagellomeres dark brown, anellus
red-orange (Fig 1A); and tegulae reddish-orange (Fig 1C, 1D). Fore wing and hind wing infumate; stigma, veins
and setae dark brown (Fig 1H).

Male. Unknown.

Etymology. From the Latin, past participle of maculare, meaning spotted, referring to the dark spots on the
head and body.
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FIGURE 1. Doryctobracon maculatus Marinho sp. nov. habitus (A), head, dorsal view (B), mesonotum (C), mesosoma, lateral

view (D), metasoma and hind legs, lateral view (E), mesosoma, lateroventral view (F), metasoma, dorsal view (G), Fore wing
and hind wing (H). (Photos: C. F. Marinho).
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FIGURE 2. Doryctobracon maculatus Marinho sp. nov. head, front view (A), mesosoma, dorsal view (B), metasoma, dorsal
view (C), propodeum, dorsal view (D), ovipositor apex, lateral view (E). (Photos: C. F. Marinho).
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Ilustrated key

The key is intended for applied entomologists, so it was based on easily recognized morphological characters.
However, to avoid misidentification using the key, we recommend that identification be confirmed by consulting

the species diagnosis (see Marinho et al. 2018).

Ilustrated key to the species of Doryctobracon from Brazil

Propodeum areolate

3 Y S

Mesosoma with black spots on pronotum (a),
mesopleuron (b) and mesonotum (c)

D. maculatus Marinho sp. nov.

1
Propodeal sculpture reduced to two apical ridges

Fore wing darkened (infumate)
with stigma brown

Fore wing darkened (infumate)
with stigma yellow

Mesosoma without black spots

Fore wing uniformly clear (hyaline),
stigma brown

D. areolatus (Szépligeti)

Fore wing uniformly darkened (infumate) or partially darkened
with rounded hyaline area or transverse hyaline band

Fore wing uniformly darkened (infumate)
‘ ‘

D. fluminensis (Lima) B

o

Fore wing darkened with broad transverse
hyaline band on the apical half of wing;
stigma yellow

— ‘%

D. whartoni Marinho & Penteado-Dias

Fore wing darkened with rounded hyaline area
after stigma till the middle of Rla and in the
middle of the 2" discal cell; stigma dark brown

Lo e -

D. adaimei Marinli& & Penteado-Dias
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Tritrophic relationship

Species of Passiflora (Passifloraceae) are infested by nine species of Anastrepha, but there are records of braconids
only for A. pseudoparallela associated with passion fruit (Zucchi & Moraes 2008). Although the fruit fly 4. pseudo-
parallela is frequently associated with passion fruit, it is not commonly parasitized by braconids in this host plant.
Probably some passion-fruit characteristics, such as the thick mesocarp and bulky endocarp, hinder parasitism of
Anastrepha larvae by braconids. This observation is supported by data from Sao Roque, where D. maculatus was
collected. In this municipality, 218 passion fruits (17.04 kg) were sampled by the coauthors M.F. Souza Filho and
A. Raga, and from 520 puparia, 120 adults of A. pseudoparallela merged compared with only two females of D.
maculatus.

Only two records of braconids parasitizing 4. pseudoparallela in passion fruit were known previously. In the
earlier record, Gongalves (1938) reported D. fluminensis parasitizing larvae of A. pseudoparallela in Passiflora
edulis Sims (sour passion fruit). Approximately 60 years later, Leonel Junior et al. (1996) recorded D. areolatus as
a parasitoid of 4. pseudoparallela in Passiflora fruit. Some 25 years after that, the present finding of D. maculatus
constitutes the third record of a species of Doryctobracon that parasitizes larvae of A. pseudoparallela in Passiflo-
raceae, and for the first time records P. alata Curtis (sweet passion fruit) as the associated host plant.
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