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ABSTRACT. In guava orchards, Psidium guajava Linnaeus, 1753 (Myrtaceae), significant damage is caused by 
bugs of the genus Leptoglossus Guérin-Méneville, 1831 (Hemiptera: Coreidae). Identifying the diversity of par-
asitoid wasps associated with leaf-footed bug eggs, particularly Leptoglossus stigma (Herbst, 1784), is essential 
for recognizing natural enemies and developing sustainable pest control strategies. Between March 2003 and 
April 2004, 1,132 eggs of L. stigma were collected in a guava orchard in São Paulo, Brazil. Of these, 657 were 
parasitized by three species: a new species of Neorileya Ashmead, 1904 (Eurytomidae), Hadronotus vitripennis 
(Masner, 1983), and Hadronotus sp., (near H. pennsylvanicus, Scelionidae). We describe Neorileya kavatii Schoe-
ninger & Costa, sp. nov. (Hymenoptera: Eurytomidae), which caused 70% mortality in field-collected egg masses. 
Morphological data, DNA-barcode sequences, and images of diagnostic characters are provided to characterize 
the new species. Finally, we discuss the potential of N. kavatii sp. nov. as a biological control agent.
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INTRODUCTION

Guava, Psidium guajava Linnaeus (Myrtaceae), is a fruit 

species native to the Neotropics, currently cultivated across 

tropical and subtropical regions worldwide (Risterucci et al. 

2005, Souza-Filho et al. 2022). In Brazil, this crop holds subs

tantial economic relevance, contributing significantly to the 

national fruit production. In the 2023/24 harvest, national 

output reached 583 thousand tons, with an estimated gross 

value of $250.5 million (IBGE 2024). The guava production 

chain supplies both the fresh fruit market and the processing 

industry, which manufactures sweets, pulps, jellies, and other 

derivatives (Landau et al. 2020). The state of São Paulo ranks 

as the second-largest national producer, with an output of 

approximately 90,000 tons in 2022 (IBGE 2022).

A diverse complex of insect pests is associated with 

guava cultivation, causing damage to leaves, branches, trunks, 

flower buds, and fruits (Souza-Filho 2021, Souza-Filho et al. 

2022). Among these, three species of leaf-footed bugs (He-

miptera: Coreidae) are particularly prominent: Leptoglossus 

gonagra (Fabricius, 1775), L. stigma (Herbst, 1784), and L. 

zonatus (Dallas, 1852) (Mitchell 2000, Fernandes et al. 2015). 

In the region of Campinas, state of São Paulo, L. stigma is the 

predominant species attacking the crop (Amaral and Cajue-
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iro 1977, MFSF personal observation). These coreids inflict 
damage by piercing leaves, flower buds, and fruits with their 
mouthparts. The depth of the puncture and the subsequent 
damage are contingent upon the insect’s developmental 
stage: while small nymphs feed superficially, adults penetrate 
more deeply into the fruit tissues, resulting in necrosis and 
deformities. Furthermore, the mouthparts of these insects 
may harbor the yeast Eremothecium coryli Kurtzman, 1995 
(Saccharomycetaceae), which can be transmitted to the host 
plant during feeding, inducing a range of symptoms typically 
associated with tissue discoloration (Ingels and Haviland 2014, 
Souza-Filho 2021, Souza-Filho et al. 2022).

Currently, guava has no officially registered phytosan-
itary products for the chemical control of Leptoglossus spp. 
(Souza-Filho 2021). Starting in 2002, the Integrated Fruit 
Production (IFP) program was implemented in guava crops 
in Campinas, Brazil, introducing major changes in the 
management of diseases and insects. The IFP mandates an 
ecologically safe agricultural production system that guar-
antees the quality of the food produced (Boller et al. 1999). 
Within this system, natural pest control mechanisms are 
emphasized. To intensify the action of pests’ natural enemies, 
one of the first steps is to know what these enemies are. In 
this case, the natural enemies are parasitoid wasps. Due to 
their relative host specificity, effectiveness in locating hosts, 
and capacity to reduce pest populations, egg parasitoids 
have shown promise as efficient biological control agents 
in agricultural settings (Abram et al. 2020).

Neorileya Ashmead, 1904 (Hymenoptera: Eurytomi-
dae) is a New World genus of egg parasitoid wasps compris-
ing six described species. They parasitize the eggs of true 
bugs, primarily Coreidae, Pentatomidae, and Reduviidae 
(Hemiptera), including serious pests of several economic 
important crops, such as rice and soybean (Gates 2008). In 
Brazil, several records of Neorileya species exist within agro-
ecosystems parasitizing coreids and pentatomids: Neorileya 
albipes Girault, 1913 was documented parasitizing eggs of 
Edessa meditabunda (Fabricius, 1794) (Pentatomidae) in 
lettuce, Lactuca sativa Linnaeus, 1753 (Asteraceae) (Favetti 
et al. 2013); N. ashmeadi Crawford, 1913 attacks Spartocera 
dentiventris (Berg, 1884) (Coreidae) in tobacco, Nicotiana 
tabacum Linnaeus, 1753 (Solanaceae) in the Rio Grande do 
Sul state (Santos et al. 2001, Canto-Silva and Romanowski 
2003); N. flavipes Ashmead, 1904, described from Pará state, 
parasitizes eggs of: (1) Nezara viridula (Linnaeus, 1758) and 
Diceraeus sp. (= Dichelops sp.) (Pentatomidae) in soybean, 
Glycine max (L.) Merrill (Fabaceae), (2) N. viridula in cow-
pea, Vigna unguiculata (L.) Walp. (Fabaceae), in Piauí state 

(Paz-Neto et al. 2015); and (3) Spartocera lativentris Stål, 1870 
on Solanum sisymbriifolium Lamark, 1794 in Porto Alegre, Rio 
Grande do Sul (Becker and Prato 1982); finally, an uniden-
tified species, Neorileya sp., was recorded parasitizing eggs 
of Euschistus heros (Fabricius, 1798) and Piezodorus guildinii 
(Westwood, 1837) (Pentatomidae) in soybean fields in Mato 
Grosso do Sul state (Godoy et al. 2005).

Furthermore, Hadronotus Förster, 1856 (Hymenoptera: 
Scelionidae) is a cosmopolitan and diverse genus, whose 
species are egg parasitoids of various coreid hosts, especial-
ly Hadronotus pennsylvanicus (Ashmead, 1893), previously 
reported as Gryon pennsylvanicum Ashmead, 1893, that has 
been the focus of many biocontrol programs for agricultural 
pests, such as Leptoglossus spp. in North America (Masner 
1983, Maltese et al. 2012, Boyle et al. 2024) and in Japanese 
Islands on squash (Yasuda 1998). In Brazil, we have the as-
sociation of Hadronotus sp. and H. vitripennis (Masner, 1983) 
with eggs of Leptoglossus zonatus (Dallas, 1852) (Souza and 
Amaral-Filho 1999, Perioto et al. 2019), the latter species 
also being recorded in eggs of Thlastocoris laetus Mayr, 1866 
(Coreidae) (Oliveira et al. 2023); and H. brasiliensis Cos-
ta-Lima, 1928 reported in eggs of an indeterminate coreid 
(Costa-Lima 1928).

Knowledge of the diversity of parasitoid wasps asso-
ciated with true bug eggs, particularly those attacking the 
genus Leptoglossus, is crucial for identifying natural enemies 
and developing sustainable pest control strategies. In this 
study, we surveyed the parasitoid wasp fauna associated with 
eggs of the leaf-footed bug, L. stigma, in a guava orchard in 
Campinas, São Paulo, Brazil. Using an integrative taxonomic 
approach, we describe a new species of Neorileya and provide 
parasitoidism data from 50 egg masses of L. stigma collected 
between March and April 2004. Additionally, we discuss the 
potential of this new species for future biological control 
programs in guava orchards.

MATERIAL AND METHODS

Weekly collections of guava leaves and stems with eggs 
masses of L. stigma (Fig. 1) were carried out in commercial 
guava crops (-22.9947°S, -47.1033°W) in the municipality of 
Campinas, São Paulo, between March 2003 and April 2004. 
The egg masses were taken to the Laboratory of Biological 
Control, at Instituto Biológico, Campinas, reared in glass 
tubes and maintained in a climate-controlled chamber 
at 25 °C, relative humidity above 60%, and a 12-hour L:D 
schedule until the emergence of leaf-footed bugs or their 
parasitoids. After the emergence of the parasitoid wasps (Fig. 
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Figures 1–5. 1, Leptoglossus stigma, female, dorsal: (2) Neorileya kavatii sp. nov., emerging from an egg of L. stigma bug; (3–5) 
Neorileya ashmeadi, lectotype female: (3) lateral habitus; (4) head, frontal; (5) dorsal. Fig. 2: provided by Heraldo Negri de 
Oliveira. Scale bars: 1, 3, 5 = 1.0 mm, 4 = 0.2 mm.
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2), they were captured with an entomological aspirator and 
preserved in 70% ethanol. In addition, adults of leaf-footed 
bugs were collected from the guava orchard and identified. 
Therefore, the association of eggs and adults was circumstan-
tial, considering that only adults L. stigma were found in the 
guava orchard. Eggs and adults of the leaf-footed bug were 
identified using general and taxonomic references available 
(e.g., Allen 1969, Amaral and Cajueiro 1977, Fernandes and 
Grazia 1992, Mitchell 2000, Brailovsky 2014, Fernandes et 
al. 2015).

Parasitoids were examined using a Leica M205C 
stereomicroscope (Leica Microsystems GmbH, Wetzlar, 
Germany). Color images were taken with a Leica MC 190HD 
digital camera attached to the Leica stereomicroscope 
and the specimens illuminated with a Leica LED5000 HDI 
high-light diffused dome. The final high-resolution images 
were generated using the Leica LAS X software. Scanning 
electron micrographs were taken of uncoated specimens in 
low vacuum, with a Quanta 250 scanning electron micro-
scope (FEI Company, Hillsboro, USA) at the Universidade 
Federal de São Carlos, São Carlos, São Paulo, Brazil. Final 
images were edited using Adobe Illustrator and Photoshop 
version 2024.

Specimens of Neorileya were identified to genus using 
the keys provided by Gates (2008). Specimens of Hadronotus 
were identified to genus using the key in Masner (1976) and 
the diagnosis in Talamas et al. (2021), and to species using 
the key in Masner (1983) and compared to holotype images 
made available by Talamas et al. (2017). The anatomical 
data (terminology) are consistent with the Hymenoptera 
Anatomy Ontology Portal, determined by using the proofing 
tool available through the Hymenoptera Glossary (HAO) 
and the literature that addresses the specific morphology of 
Eurytomidae (Gates 2008). In this study, the measurements 
and proportions of the structures are provided with the val-
ue of the holotype [in brackets], followed by the minimum 
and maximum variation ranges, if applicable.

DNA was extracted non-destructively from six females 
of Neorileya following the protocol in Wengrat et al. (2021). 
For amplification of the mitochondrial Cytochrome C Ox-
idase Subunit I (COI), we used primers FWPTF1 (5’-CCTG-
GTTCTTTRATTGGTAATGATC-3’) (Li et al. 2010) and LEP-R1 
(5’- TAAACTTCTGGATGTCCAAAAA-3’) (Hebert et al. 2004). 
The concentration and reagents of the Polymerase Chain 
Reaction (PCR), as well as the thermocycling conditions, 
followed the protocol of Gariepy et al. (2014). The amplicons 
were observed after electrophoresis under ultraviolet light 
on a 1.5% agarose gel stained with SYBR Safe (Life Technol-

ogies). The subsequent purification of 10 μL of the final PCR 
product was performed using 1 μL of Exonuclease I (20 U 
μL–1) and 2 μL of FastAP™ thermosensitive alkaline phos-
phatase (1 U μL–1) (both from Thermo Fisher Scientific™). 
The purification conditions were 37 °C for 30 min, followed 
by 80 °C for 15 min. Bidirectional Sanger sequencing was 
performed at the Animal Biotechnology of the Escola Supe-
rior de Agricultura “Luiz de Queiroz” – ESALQ/Universidade 
de São Paulo – USP. Sequences were manually aligned and 
edited, when necessary, for 530 base pairs (bp) for FWPTF1/ 
LEP-R1 the primer set. The chromatograms of each of the 
individual sequences were checked, edited, and aligned to 
produce the consensus sequence in Geneious Prime 2022.1 
(https://www.geneious.com). The presence of NUMTs (nu-
clear parallels of mitochondrial origin) was observed in 
MEGA X, following the steps described in Corrêa et al. (2017). 
Sequences were added to NCBI.

Specimens are permanently publicly deposited in 
the following repositories: IB-CBE, Coleção de Insetos En-
tomófagos “Oscar Monte” in Instituto Biológico, Campinas, 
São Paulo, Brazil (curator Valmir A. Costa); INPA, Coleção 
de Invertebrados do Instituto Nacional de Pesquisas da 
Amazônia, Manaus, Amazônia, Brazil (curator Marcio L. 
Oliveira); MZSP, Museu de Zoologia da Universidade de 
São Paulo, São Paulo, Brazil (curator Talita Roell); USNM, 
United States National Museum, Smithsonian Institution, 
Washington, D.C., USA (curator Michael Gates).

RESULTS

Between March 2003 and April 2004, fifty egg masses 
and fifteen adults of Leptoglossus stigma were collected in our 
survey. From a total of 1,132 eggs, 657 were parasitized by 
three species: Neorileya kavatii sp. nov. (Chalcidoidea: Eury-
tomidae), Hadronotus vitripennis (Figs 16–19) and Hadronotus 
sp.—near pennsylvanicus; Platygastroidea: Scelionidae (Figs 
20–24). The latter was recognized as a species close to H. 
pennsylvanicus, based on the length of T2, about four times 
as long as T3 (Fig. 24). However, this species belongs to a 
species group that may require molecular data for species 
level analysis (E.J. Talamas, personal communication), which 
we were unable to generate for these specimens. Among the 
species of parasitoid wasps, N. kavatii sp. nov. corresponded 
to 71.69% of parasitized eggs, followed by H. vitripennis with 
22.37%, and Hadronotus sp. with 5.94% (Table 1).

Based on morphological and molecular data we de-
scribe both sexes of the new species from eggs of L. stigma. Six 
sequences of COI were obtained for N. kavatii sp. nov., with 530 
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Table 1. Parasitoidism of eggs of Leptoglossus stigma (Coreidae) by the Neorileya kavatii (Eurytomidae), Hadronotus vitripen-
nis, and Hadronotus sp. (Scelionidae) in Campinas, São Paulo, Brazil, March/2003 to April/2004.

Number of Parasitoidism 
(%)

Number of eggs parasitized by Total number of parasitoid adults

Egg mass Leptoglossus spp. eggs in mass Parasitized eggs N. kavatii H. vitripennis Hadronotus sp.

1 14 6 42.9 6 0 0 6

2 27 27 100.0 9 18 0 27

3 40 18 45.0 16 2 0 18

4 13 10 76.9 9 1 0 10

5 19 11 57.9 6 5 0 11

6 7 7 100.0 1 6 0 7

7 46 24 52.2 24 0 0 24

8 7 0 0.0 0 0 0 0

9 32 1 3.1 1 0 0 1

10 20 12 60.0 8 4 0 12

11 30 0 0.0 0 0 0 0

12 23 13 56.5 13 0 0 13

13 5 5 100.0 0 5 0 5

14 11 10 90.9 9 0 1 10

15 16 11 68.8 10 1 0 11

16 25 23 92.0 18 1 4 23

17 5 0 0.0 0 0 0 0

18 10 10 100.0 3 7 0 10

19 10 5 50.0 0 5 0 5

20 31 4 12.9 4 0 0 4

21 16 13 81.3 12 1 0 13

22 20 9 45.0 9 0 0 9

23 46 39 84.8 14 25 0 39

24 28 28 100.0 11 17 0 28

25 33 24 72.7 8 16 0 24

26 24 1 4.2 1 0 0 1

27 20 11 55.0 0 11 0 11

28 21 10 47.6 9 1 0 10

29 17 15 88.2 15 0 0 15

30 25 14 56.0 11 3 0 14

31 10 8 80.0 8 0 0 8

32 27 27 100.0 14 0 13 27

33 10 9 90.0 9 0 0 9

34 22 0 0.0 0 0 0 0

35 10 7 70.0 7 0 0 7

36 28 20 71.4 20 0 0 20

37 42 36 85.7 34 0 2 36

38 54 0 0.0 0 0 0 0

39 23 20 87.0 2 15 3 20

40 20 0 0.0 0 0 0 0

41 15 0 0.0 0 0 0 0

42 42 35 83.3 32 0 3 35

43 21 14 66.7 14 0 0 14

44 14 13 92.9 11 2 0 13

45 23 15 65.2 15 0 0 15

46 24 13 54.2 13 0 0 13

47 29 17 58.6 17 0 0 17

48 23 9 39.1 8 1 0 9

49 15 15 100.0 2 0 13 15

50 39 38 97.4 38 0 0 38

Total 1132 657 470 147 39 657
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bp. The sequences that have been generated and deposited in 
the NCBI database for this parasitoid species are: PP782027, 
PP782028, PP782029, PP782030, PP782030, and PP782032.

TAXONOMY

Neorileya kavatii Schoeninger & Costa, sp. nov.

Figs 2, 6–15

https://zoobank.org/B3973A3C-BF4B-4A81-AD54-3B395CEA5763

Diagnosis. This species can be distinguished from all 
other Neorileya by the combination of the following features: 
meso- and metafemora and metatibiae dark brown, except 
yellow tips (Fig. 6); scape black, pedicel and flagellomeres 
dark brown (Fig. 7); frontal depression transversely striate 
to reticulate (Fig. 11); ratio of eye height to width of su-
praclypeal area 0.6–0.7×; length of flagellum 0.7–0.9× head 
height.

Description. Female. Length [1.5mm] 1.5–2.0 mm (Fig. 
6). Head, mesosoma, tegula, and petiole black; coxae, and 
metasoma dark brown; meta- and mesofemora and metat-
ibiae dark brown, except yellow tips; protibia yellow; tarsi 
whitish; scape black, pedicel and flagellomeres dark brown; 
wings hyaline, venation light brown; ovipositor sheath light 
brown to yellow.

Head. [1.2×] 1.2–1.3× as broad as high, subtriangular 
in frontal view (Fig. 10), striate to umbilicate. Ocellar tri-
angle not elevated; anterior ocellus separated from frontal 
depression by transverse carina (Fig. 11, indicated by yellow 
arrow), distance between anterior ocellus and transverse 
carina [0.02 mm] 0.02 mm; POL/OOL/POO [0.2/0.07/0.07 mm] 
0.2/0.06–0.08/0.06–0.08 mm. Frontal depression oval-shaped, 
elongated (Fig. 11), delimited by carina, transversely striate 
to reticulate; interantennal prominence roughly rounded 
and merging with fine intrascrobal carina, which extends 
to apex of frontal depression (Figs 10, 11). Eyes separated 
by [1.1×] 1.0–1.1× their height; supraclypeal area wide, with 
ratio of eye height to width of supraclypeal area [0.7×] 
0.6–0.7× (Fig. 10), width of supraclypeal area indicated by a 
transverse line). Eye anteroventral facets slightly larger than 
superior and posterior facets. Malar space [0.4×] 0.3–0.4× 
eye height. Scape [3.2×] 3.2–3.7× as long as broad; [0.4×] 
0.3–0.4× head height; flagellum 6-segmented (Fig. 12), length 
of flagellum [0.9×] 0.7–0.9× head height; Fl

1
 [0.9×] 0.7–1.0× as 

long as apical width and [1.0×] 0.8–1.0× as long as following 
flagellomere.

Mesosoma. Umbilicate foveate (Fig. 14). Pronotum 
[0.3×] 0.3–0.4× as long as apical width, with posterior margin 
concave (Fig. 14). Midlobe of mesoscutum [1.4×] 1.1–1.4× 

as long as broad, notaulus slightly indicated. Mesoscute-
llum [1.3×] 1.1–1.3× as long as broad, carinate apically, 
lateral panel of axilla reticulate, glabrate. Mesepisternum 
rugose-reticulate, mesepimeron smooth, glabrate (Fig. 13). 
Propodeum with primary costula incomplete medially, in-
tercepted by metadorsellum submedially; secondary costulae 
turning to intercept metascutellum submedially, which are 
continuous with primary costula anteriorly; weak striae 
interconnecting secondary costulae with metascutellum 
and nucha; posterolateral propodeum moderately setose; 
callus carinate, setose. Fore wing [2.2×] 2.1–2.3× as long as 
broad, incompletely setose basally; basal and cubital setal 
lines present and distinct; submarginal vein [1.9×] 1.9–2.3× 
as long as marginal vein; marginal vein [1.0×] 0.9–1.2× as 
long as postmarginal vein; stigma [0.8×] 0.8–0.9× as long as 
stigmal vein; postmarginal vein [1.9×] 1.8–1.9× as long as stig-
mal vein + stigma. Metacoxa semiglobose, reticulate, [1.5×] 
1.4–1.7× longer than broad. Metafemur weakly reticulate 
and moderately setose, [3.5×] 3.4–3.6× longer than broad, 
and [1.1×] 1.1–1.5× longer than tibia.

Metasoma. Gt
1
 shiny and smooth, except for a trans-

versally punctate band, with transverse row of setae across 
dorsum anteriorly, Gt

1
 [4.3×] 4.0–5.7× as long as Gt

2
 and 

[0.4×] 0.4–0.5× as long as Gt
3
; Gt

1-2
 [0.4×] 0.4–0.6× as long as 

Gt
3
; Gt

1-3
 [2.8×] 4.7–6.0× as long as Gt

4.
 Gt

2
 reduced, shiny 

and smooth. Gt
3
 punctate, evenly setose in laterodorsal 

region (Fig. 15); Gt
4
 reticulate, evenly setose; remaining 

terga uniformly setose and reticulate in dorsal view. Apex 
of syntergum rectangular with median carina separating 
cercus. Hypopygium reticulate; mucro slightly elevated and 
short with small median cleft, presence of long lateral setae; 
ovipositor sheath short with row of four lateral setae, apex 
with tuft of small setae.

Male. Length 1.6 mm (Fig. 9). Identical to female except 
as follows: POL/OOL/POO 0.2/0.04–0.05/0.03–0.04 mm. Scape 
4.0–4.6× as long as broad, with indistinct ventral plaque ex-
tending almost entire length of scape. Metafemur 3.9–4.0× 
longer than broad. Gt

1
 2.2–4.0× as long as Gt

2
 and 0.4–0.5× 

as long as Gt
3
; Gt

1-2
 0.6–0.8× as long as Gt

3
; Gt

1-3
 2.8–3.9× as 

long as Gt
4. 

Petiole distinct in dorsal view, 0.8–1.0× as long 
as broad, rugulose.

Material examined. Type material: HOLOTYPE. female. 
Brazil, São Paulo: Campinas, [22°54’23”S, 47°03’42”W], Ex ovo 
of Leptoglossus sp. on Psidium guajava, FC Marin, 08.iii.2004, 
(IB-CBE 008428) (MZSP). PARATYPES, 38 females, 28 males. 
BRAZIL, São Paulo: Campinas, [22°54’23”S, 47°03’42”W], Ex 
ovo of Leptoglossus sp. on Psidium guajava, MF Souza-Filho, 
iii.2003 (2 females, 1 male, IB-CBE 008408, 008427, 008426) 
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(MZSP). Idem, but FC Marin, 28.vii.2003 (3 females, IB-CBE 
008405, 008409, 008410) (MZSP). Idem, but MF Souza-Filho, 
02.ii.2004 (1 female, 2 males, IB-CBE 008407, 008413, 008114) 
(MZSP). Idem, but FC Marin, 08.iii.2004 (1 female, IB-CBE 
008430) (MZSP). Idem, but iv.2003 (3 males, IB-CBE 008423, 
006269, 006263) (MZSP). Idem but MF Souza-Filho, iii.2003 
(2 females, IB-CBE 007345, 008449) (MZSP). Idem but MF 
Souza-Filho, 22.iii.2004 (1 female,1 male, IB-CBE 007410, 
007417) (MZSP). Idem but MF Souza-Filho, v.2003 (1 female, 
2 males, 007408, 007508, 007513) (MZSP). Idem but MF Sou-

za-Filho, iv.2003 (2 females, IB-CBE 006277, 006260) (MZSP). 
Idem, but iv.2003 (6 females, 5 males; IB-CBE 008447, 008448, 
008451–008453, 008457–008459, 008462–008464) (INPA). Idem, 
but iii.2003 (1 female, 4 males; IB-CBE 008450, 008446, 008460, 
008461, 008449) (INPA). Idem, but 01.iii.2004 (3 females, IB-
CBE 008454–008456) (INPA). Idem, but v.2003 (1 male; IB-CBE 
007513) (INPA). Idem, but iii.2003 (2 females, 1 male, IB-CBE 
008418, 008419,008445) (USNM). Idem, but 22.iii.2003 (2 fe-
males, 1 male, IB-CBE 008395, 008396, 008403) (USNM). Idem, 
but iv.2003 (4 females,4 males, IB-CBE 007677, 008397, 008398, 

Figures 6–9. Neorileya kavatii sp. nov.: (6) lateral habitus, female; (7) antenna, female; (8) dorsal habitus, female; (9) lateral 
habitus, male. Scale bars: 6, 8, 9 = 1.0 mm, 7 = 0.2 mm.

6 7

8 9
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Figures 10–15. Neorileya kavatii sp. nov.: (10) head, frontal; (11) frontal depression; (12) antennae; (13) mesosoma, lateral; 
(14) mesosoma, dorsal; (15) gaster, dorsal. (Gt

1
) First gastral tergum, Gt

2
, Gt

3
, (iap) interantennal prominence, (isl) intras-

crobal carina. Scale bars: 11 = 100 µm, 12 = 200 µm, 10, 14, 15 = 300 µm, 13 = 400 µm.

10 11

12 13

14 15
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Figures 16–19. Hadronotus vitripennis: (16) lateral habitus, female; (17) head, frontal, female; (18) dorsal habitus, female; 
(19) dorsal habitus, male. Scale bars: 0.2 mm.

16 17

18 19
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Figures 20–24. Hadronotus sp., near pennsylvanicus: (20) lateral habitus, female; (21) head, frontal, female; (22) head, dorsal, 
female; (23) antennae, female; (24) dorsal habitus, female. Scale bars: 0.2 mm.

008439, 008399, 008415, 008440, 008442) (USNM). Idem, but FC 
Marin, 29.ix.2003 (1 female, 2 males, IB-CBE 008420–008422) 
(USNM). Idem, but 02.ii.2004 (1 female,1 male, IB-CBE 008401, 
008400) (USNM). Idem, but FC Marin, 12.iv.2004 (2 females,1 
male, IB-CBE 008406, 008411, 008412) (USNM). Idem, but 
v.2003 (2 males, IB-CBE 008416, 008417) (USNM).

Known distribution. Brazil (São Paulo).
Etymology. This species is named after the late Ryosuke 

Kavati, MSc. (1953-2024), Agricultural Engineer with vast 
knowledge of guava production, among others. Kavati be-
lieved that fruit growing was an excellent profitability alterna-
tive for small rural properties and educated other colleagues 

20 21

22 24

23
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about tropical fruit growing. He also generally supported 
farmers, with a special focus on family-based agriculture.

Remarks. Neorileya kavatii sp. nov. closely resembles 
N. ashmeadi in body length and shape, particularly in the 
length of the terga, and also shares the black tegula, a fea-
ture previously unique to N. ashmeadi (Figs 3, 5); but differs 
mainly in having meta- and mesofemora and metatibiae dark 
brown, except yellow tips (Fig. 6) (vs. meta- and mesofemora 
and metatibiae yellow with white tips in N. ashmeadi, Fig. 
3); head subtriangular in frontal view (Fig. 10) and scape 
black and flagellomeres dark brown (Fig. 7) (vs. head ovate 
in frontal view, Fig. 4, and scape light brown with apexes 
dark brown and flagellomeres brown in N. ashmeadi). No 
significant intraspecific variations were observed.

Host. Leptoglossus stigma (Fig. 1).

DISCUSSION

In this study, we provide six molecular sequences of N. 
kavatii sp. nov., which complement the morphological evi-
dence and contribute to a more robust identification of the 
species. Currently, public databases such as NCBI and BOLD 
include sequences only for N. meridionalis, and more recently, 
Zang et al. (2025) deposited molecular data for N. ashmeadi 
and N. flavipes, expanding the comparative framework within 
the genus. The acquisition and availability of sequences for 
N. kavatii sp. nov. are therefore relevant not only to confirm 
its specific distinctness but also to strengthen future phyloge-
netic analyses and species delimitation studies in Neorileya. A 
comprehensive phylogenetic analysis of the genus is currently 
being developed alongside its taxonomic revision, which 
includes comparisons of N. kavatii with previously described 
species (K. Schoeninger et al. unpublished data).

Among the seven previously known species of Neori-
leya, three had been recorded from Brazil: N. albipes, N. ash-
meadi, and N. flavipes. However, there are few specific studies 
on their distribution and associations with hosts (De Santis 
1989, Santos et al. 2001, Paz-Neto et al. 2015, Perioto and 
Lara 2024). Neorileya kavatii sp. nov. increases our knowledge 
of generic diversity for Brazil. Where host associations are 
known, representatives of Rileyinae s.s. attack cecidomyiid 
gall formers exclusively, with the exception of species of 
Neorileya, which are all apparently solitary endoparasitoids 
of exposed eggs of Tettigoniidae (Orthoptera) and eggs of 
Coreidae, Pentatomidae, and Reduviidae (Hemiptera) (De 
Santis 1979, 1989, Gates 2008).

Favetti et al. (2013) found that 86.3% of the 578 
eggs of Edessa meditabunda (Pentatomidae) collected in 

lettuce crops in the state of Mato Grosso, Brazil, were 
parasitized by Telenomus podisi Ashmead, 1893, Trissolcus 
urichi Crawford, 1913 (Scelionidae) and Neorileya albipes 
(Eurytomidae), representing respectively 57.0%, 38.2%, and 
4.8% of the emerged individuals. The data obtained suggest 
that N. kavatii sp. nov. could be a potential natural enemy 
for controlling Leptoglossus spp. in guava orchards, as this 
species accounted for over 70% of the parasitized eggs in 
our survey. For the first time, a percentage of parasitoidism 
of this magnitude is reported for a species of Neorileya. 
Previous studies have shown Neorileya’s parasitoidism 
percentage to be less than 5%, significantly lower than 
those of T. podisi and T. urichi (Godoy et al. 2005, Favetti 
et al. 2013). We also recorded the presence of Hadronotus 
vitripennis, responsible for 22.37% of parasitized eggs, and 
Hadronotus sp. near pennsylvanicus, responsible for 5.94% 
of parasitized eggs. Few studies document the biocontrol 
potential of Hadronotus in relation to Leptoglossus spp., 
although Souza and Amaral (1999) demonstrated 64% 
parasitoidism in L. zonatus eggs.

The high rates of parasitoidism observed in egg masses 
of Leptoglossus stigma in guava crops may have been directly 
influenced by environmental management practices. In 
this case, insecticides were not applied, and vegetation was 
regularly trimmed, allowing for easier movement within 
the plot. However, vegetation (cover plants between guava 
tree cultivation rows) was not completely removed; this 
vegetation provided shelter and food for other arthropods 
(beneficial or natural enemies of pests). Additionally, pruned 
branches of guava were left on the ground under the original 
tree’s canopy, similarly to how fruits were eliminated during 
thinning. This interaction is only successful in sustainable 
agricultural cultivation in which natural control mechanisms 
are stimulated and considered preventive measures (Boller 
et al. 1999).

Thus, both Neorileya kavatii sp. nov. and Hadronotus 
spp. are good candidates for use in future biological control 
programs aimed at controlling Leptoglossus spp.
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