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Abstract 
Chalcidoidea are a highly diverse group of Hymenoptera and the most common parasitoids, being associated to 

more than 15 hexapod orders. The identification of species in this superfamily is considerably difficult due to their 
small size, lack of comprehensive taxonomic studies for many groups and convergence of morphological features. In 
this study, we aimed to identify the chalcidoid species that are associated to bruchine beetles (Chrysomelidae) from 
central and southern Mexico, using morphological and molecular (mitochondrial COI gene) evidence. We report a 
total of 39 bruchine species associated to 8 plant taxa. The gathered morphological and molecular evidence allowed 
to delimit 29 chalcidoid species, 6 of which are new records for Mexico. We found inconsistencies in the species 
delimitation between the morphological and molecular data in species of Eupelmus (Eupelmidae) and Horismenus 
(Eulophidae). This study highlights the considerable species richness of chalcidoid taxa that are associated to bruchine 
beetles, and the need to provide reliable host records for members of this group of parasitoids.
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Introduction

Parasitoid wasps are one of the most preferred 
model systems in evolutionary biology, behavioral and 
community ecology and biological control due to their high 
complexity of trophic interactions (Godfray & Shimada, 
1999). Like other parasitoid wasps, chalcidoids are among 
the most difficult insects to identify and classify due to their 
small size, lack of comprehensive taxonomic studies for 
many groups and convergence of morphological features 
(Gebiola et al., 2012). 

With over 25,000 described species, the superfamily 
Chalcidoidea (Hymenoptera) is an extremely diverse 
group of hymenopterans characterized by having high 
morphological variation and considerable size range 
(0.13 to 20 mm) (Heraty et al., 2013). This morphological 
diversity has resulted in a large number of currently 
described supraspecific taxa, with 19 families, more 
than 90 subfamilies and around 300 genera (Heraty et 
al., 2013; Noyes, 2020). Chalcidoidea contain one-third 
of all hymenopteran parasitoid species and is the second 
most speciose group of parasitoids after Ichneumonoidea 
(LaSalle & Gauld, 1991). Ecologically and economically, 
they are one of the most important taxa used to regulate or 
manage insect populations (Heraty, 2004; LaSalle, 1993; 
Noyes, 1978), having the highest success rate in biological 
control programs for the establishment and control of pest 
populations. Moreover, their high degree of specificity to 
their hosts clearly reduces the possibility of attacking non-
target organisms (Greathead, 1986; Heraty, 2004; Noyes, 
1978; Noyes & Hayat, 1994). 

Chalcidoidea parasitize a great diversity of taxonomic 
groups (approximately 19 insects orders) (Noyes, 2020), 
including Bruchinae (Coleoptera: Chrysomelidae), 
commonly known as bean weevils (Romero, 2002). About 
30 species of bruchines around the world are considered as 
serious pests, and at least 9 are cosmopolitan as a result of 

commercial activities (Kingsolver, 2004). Bruchine larvae 
feed inside seeds, which makes their detection and control 
extremely difficult (Southgate, 1979).

Currently, a total of 334 bruchine species grouped in 
27 genera have been reported for the Mexican territory, 
representing 43.5% of the total genera for this subfamily 
(De la Cruz, 2013; Johnson & Kingsolver, 1981; Luna et 
al., 2002; Romero, 2009; Romero & Johnson, 2004). To 
date, 139 Chalcidoidea species belonging to 9 families are 
known as primary parasitoids of 242 species of bruchines 
around the world, of which 42 have been recorded for 
Mexico (Pérez-Benavides et al., 2019). Factors such as 
subtle morphological differences, sexual dimorphism, and 
lack of host records and taxonomic keys have traditionally 
impeded the accurate identification of species. Therefore, 
it is necessary to include other approaches for species 
delimitation in the group.

The use of molecular markers in systematics has 
proven to be essential for delimiting cryptic hymenopteran 
parasitoid species (Heraty, 2009; Santos et al., 2011). 
Mitochondrial (mt) genes have served as a practical, 
efficient markers for studies on molecular evolution 
and populations genetics in Chalcidoidea since they are 
characterized by high rates of evolution and genome 
reorganization (Dowton & Austin, 1995; Oliveira et 
al., 2008; Xiao et al., 2011). In particular, a fragment 
of the cytochrome oxidase subunit 1 (COI) mt gene 
known as the DNA Barcode (Hebert et al., 2004) has 
proved to be a very useful tool for species identification 
in many groups of animals, including insects (Jeffery 
et al., 2011; Rivera & Currie, 2009; Robinson et al., 
2009). However, there is controversy about the exclusive 
dependence of species delimination on mtDNA without 
inclusion of morphological or ecological data (Cognato, 
2006; Meier et al., 2006). Accordingly, it is necessary 
to include an integrative taxonomic approach using 
multiple data sources to avoid dependence on just one 
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key character to test species hypotheses in problematic 
groups (Dayrat, 2005; Padial et al., 2010; Will et al., 
2005). In hymenopteran parasitoids, the DNA barcode 
locus has helped to determine the identity of a number 
of poorly known taxa in combination with morphological 
and ecological evidence, and also has served to evaluate 
the geographic variation and specificity of their hosts 
(e.g., Ács et al., 2010; Gebiola et al., 2012; Kaartinen et 
al., 2010; Sheffield et al., 2009; Smith et al., 2008; Sun 
et al., 2011).

In this work, we employ an integrative taxonomy 
approach to identify chalcidoid parasitoid species associated 
to Bruchinae that were collected in several localities 
along central and southeast Mexico. For this, we use 
morphological evidence and generate COI sequences for 
most of the reared chalcidoid morphospecies to delineate 
species using the 2% divergence criterion (Ratnasingham 
& Hebert, 2013) and a coalescent approach (General 
Mixed Yules Coalescent model; GMYC) (Fujisawa & 
Barraclough, 2013). This faunistic study highlights the 
considerable but mostly neglected species richness of 
Chalcidoidea associated to bruchines in the Mexican 
territory

Materials and methods

Mature pods of the following 8 legume species 
were collected between 2014-2017 in 53 localities from 
10 Mexican states (Fig. 1): Acacia pennatula (Schltdl. 
& Cham.) Benth., Ac. farnesiana (L.) Willd., Leucaena 
leucocephala (Lam.) de Wit, L. pulverulenta (Schltdl.) 
Benth., Lysiloma microphyllum Benth., Phaseolus lunatus 
L., P. vulgaris L. and Senna polyantha (Colladon) Irwin & 
Barneby. Once collected, pods were placed in plastic bags 
for insect rearing at the Instituto de Biología, Universidad 
Nacional Autónoma de México (IB-UNAM). All pods 
were examined every 1 to 4 days for both parasitoids 
and bruchines. All the emerged insects were sacrificed, 
placed in 96% ethanol and stored at -20 °C until they were 
processed for DNA extraction. A list with the examined 
taxa and their localities of provenance and GenBank 
accession numbers is given in the discussion section.

All emerged chalcidoid specimens were mounted on 
a card-point according to Triplehorn and Johnson (2005). 
Taxonomic identifications were carried out with a Leica® 
MZ16 stereomicroscope. Photographs were taken with 
an AxioCam MRc5 camera with MTB extension tubes 
adapted to Zeiss Discovery V12 stereomicroscope. The 
literature employed for identification included keys and 
descriptions by Burks (1956), Gibson (1995, 2011, 2013), 
Gibson et al. (1997), Grissell (1976), Hansson (2002, 2009) 
and Hansson et al. (2004). Each description was reviewed 
to corroborate identification and the material was also 

compared with specimens deposited at the Entomological 
Collection of the Zoology Museum in the University of 
Costa Rica (MZUCR).

DNA was extracted from each specimen using the 
EZ-10 spin Column Genomic DNA Minipreps extraction 
Kit (Biobasic Canada, Ontario, Canada). The entire body 
of each specimen was used for DNA extraction using the 
following non-destructive method. Specimens stored in 
96% EtOH were air-dried and then placed in a mix of 180 
µl of ACL buffer (Biobasic Canada INC) and proteinase 
K (20 µl). Specimens were subsequently incubated for 4 
hours at 56 °C. We then carefully removed the supernatant 
and washed and returned the specimens to 96% ethanol 
until they were mounted. The supernatant was treated as 
lysate for DNA extraction following the manufacturer’s 
protocol. The DNA template was eluted in a final volume 
of 30 µl of dd water.

We generated sequences belonging to a fragment 
of the COI mt DNA gene, which represents most of 
the standard locus used for DNA barcoding in animals 
(Hebert et al., 2003). The following primers were used to 
amplify the selected COI fragment: LCO1490 (5′ -GGT 
CAA CAA ATC ATA AAG ATA TTG G-3′), HCO2198 
(5′ -TAA ACT TCA GGG TGA CCA AAA AAT CA-3′) 
(Folmer et al., 1994), LCO1490puc 5’-TTT CAA CWA 
ATC ATA AAG ATA TTG G-3’ and HCO2198puc 5’-
TAA ACT TCW GGR TGW CCA AAR AAT CA-3’ 
(Cruaud et al., 2010). PCRs were performed in a final 
volume of 15 μl, which consisted of 1.5 μl PCR buffer, 
0.2 μl of each primer (2 μM), 0.2 μl of Taq polymerase 
(Invitrogen, Grand Island, NY, USA, 1 unit/25 μl), 2 
μl of DNA extract, and 10.9 of H2O. Unpurified PCR 
products were sent for sequencing to the laboratory 
of Genomic Sequencing of Biodiversity and Health at 
IB-UNAM. Sequences were edited and aligned with 
ClustalW implemented in the program BioEdit version 
7.0.5 (Hall, 2005).

Figure 1. Sampling points of plants collected in Mexico.
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Two DNA sequence-based species delimitation 
approaches were employed, a 2% sequence divergence 
criterion and the GMYC model (Hebert et al., 2003; Pons 
et al., 2006). For the first approach, we estimated corrected 
COI pairwise distances with the program Mega6 using the 
Kimura 2-parameter model (Kimura, 1980) (Supplementary 
material 1). Substitution-rate variation among sites was 
modeled with a gamma distribution (shape parameter = 1). 
COI distances were visualized reconstructing a Neighbor-
Joining (NJ) tree (Supplementary material 2). We also 
compared the sequences that were generated for specimens 
assigned to Eupelmus sp. aff. annulatus and E. sp. aff. 
pulchripes with sequences of E. annulatus Nees and E. 
pulchripes Cameron retrieved from GenBank fom the 
western Palaearctic and USA and Canada, respectively 
(GenBank accession numbers: KJ018333, 363, 379, 395, 
401, 403, 438, 439, 471 and KF444812, KR996137, 
MG485752; respectively).

For the GMYC model, we generated an ultrametric 
tree using the Bayesian inference method with the program 
BEAST version 2.4.6 (Bouckaert et al., 2014). We ran the 
analysis for 10 million generations, with samples retained 
every 1000 generations, using “uncorrelated lognormal 
relaxed clock” and a coalescing “tree prior” . The first 25% 
of sampled trees from all runs were discarded as burn-in 
and the remaining trees were used to built a maximum clade 
credibility consensus tree with the program TreeAnnotator 
version 2.4.6 (part of the BEAST package; Bouckaert et 
al., 2014) using the “mean heights” option. We used the 
GMYC web server (https://species.h-its.org/gmyc/) to 
carry out the GMYC analysis.

Results

We examined 603 chalcidoid specimens. Of these 
specimens, 6 belong to the genus Elachertus (Eulophidae) 

associated to legumes of Senna polyantha. Members of 
Elachertus are mainly parasitoids of concealed larvae of 
Lepidoptera (Schauff, 1985), and therefore they are not 
directly associated to Bruchinae. We morphologically 
assigned the remaining 597 chalcidoid specimens that 
probably are parasitoids of Bruchinae to 5 families, 10 
genera and 29 species (Table 1). Below we treat these 
taxa by family in alphabetical order.

We generated a total of 74 COI sequences, which 
ranged from 400 to 630 bp in length. These sequences 
were assigned to 19 species that were identified based on 
morphology, which belong to the following 9 chalcidoid 
genera: Horismenus, Elachertus, Paracrias, Eupelmus, 
Brasema, Eurydinoiteloides, Lariophagus, Monoksa and 
Chryseida. We could not generate sequences for members 
of Eurytoma, Phylloxeroxenus and Torymus.

Use of 2% sequence divergence approach recovered 
a total of 32 ‘molecular operational taxonomic units’ 
(MOTUs) (Fig. 2, Supplementary material 1), whereas 
the GMYC model recovered 22 species (Supplementary 
material 2). A higher number of MOTUs was found 
among the examined specimens of Horismenus (19 
MOTUs) and E. sp. aff. pulchripes (5 MOTUs) with 
respect to the morphological identification (8 and 3 
morphospecies, respectively). In contrast, the GMYC 
model and our morphological discrimination of species 
were concordant for the latter 2 taxa (Supplementary 
material 2). All MOTUs assigned to E. aff. sp. annulatus 
and E. aff. sp. pulchriceps had considerably high genetic 
distances compared to sequences of specimens assigned 
to E. annulatus and E. pulchriceps from the western 
Palaearctic and the Nearctic, respectively (12.13%-
13.73% and 10.66%-13.95%, respectively).

Table 1
List of parasitoid species (Chalcidoidea) with their associated host plant species and probable bruchine hosts. * = New host records.

Taxa Associated host plant taxon Associated Bruchinae taxon
Elachertus sp. Senna polyantha (Colladon) Irwin & 

Barneby
 

Horismenus bruchophagus Burks, 1971 Acacia pennatula (Schltdl. & Cham.) 
Benth. *

Acanthoscelides macrophthalmus 
(Schaeffer, 1907) *
Acanthoscelides mankinsi Johnson, 1983 *

Acacia farnesiana (L.) Willd. * Mimosestes nubigens (Motschulsky, 1874)
Bruchinae sp.

Horismenus butcheri Hansson et al., 2004 Leucaena leucocephala (Lam.) * Bruchinae sp.
Phaseolus vulgaris L. Acanthoscelides obvelatus Bridwell, 1942

Acanthoscelides obtectus (Say, 1831)
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Table 1 
Continued
Taxa Associated host plant taxon Associated Bruchinae taxon

Zabrotes spp.*
- Merobruchus insolitus (Sharp, 1885) *
- Merobruchus santarosae Kingsolver, 1980 *
- Stator limbatus (Horn, 1873) *

Horismenus depressus Gahan, 1930 Senna polyantha (Colladon) Irwin & 
Barneby *

Bruchinae sp.

Phaseolus vulgaris L. Acanthoscelides obvelatus Bridwell, 1942
Acanthoscelides obtectus (Say, 1831)
Zabrotes spp.

- Merobruchus insolitus (Sharp, 1885) *
- Merobruchus santarosae Kingsolver, 1980*
- Stator limbatus (Horn, 1873) *

Horismenus missouriensis (Ashmead, 
1888)

Leucaena leucocephala (Lam.) Bruchinae sp.

Merobruchus sonorensis Kingsolver, 1980*
Acanthoscelides macrophthalmus 
(Schaeffer, 1907)
Acanthoscelides mankinsi Johnson, 1983

- Acanthoscelides sp. 1
Leucaena pulverulenta (Schltdl.) Benth. * Bruchinae sp.
Phaseolus vulgaris L. Acanthoscelides obtectus (Say, 1831)

Acanthoscelides obvelatus Bridwell, 1942
Zabrotes spp.

Phaseolus lunatus L.* Mimosestes nubigens (Motschulsky, 1874)
- Merobruchus insolitus (Sharp, 1885)
- Merobruchus santarosae Kingsolver, 1980*
- Stator limbatus (Horn, 1873) 

Horismenus nigrocyaneus Ashmead, 
1894*

- Bruchinae sp.

Horismenus sp.1 - Merobruchus insolitus (Sharp, 1885)
- Merobruchus santarosae Kingsolver, 1980
- Stator limbatus (Horn, 1873) 

Horismenus sp. 2 Leucaena leucocephala (Lam.) Merobruchus sonorensis Kingsolver, 1980
Acanthoscelides macrophthalmus 
(Schaeffer, 1907)
Acanthoscelides mankinsi Johnson, 1983
Bruchinae sp.

Leucaena pulverulenta (Schltdl.) Benth. Bruchinae sp.
Lysiloma microphyllum Benth. Bruchinae sp.
Senna polyantha (Colladon) Irwin & 
Barneby

-

- Acanthoscelides sp. 1 
- Merobruchus insolitus (Sharp, 1885)
- Merobruchus santarosae Kingsolver, 1980
- Stator limbatus (Horn, 1873) 

Horismenus sp. 3 - Merobruchus insolitus (Sharp, 1885)
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Table 1 
Continued
Taxa Associated host plant taxon Associated Bruchinae taxon
Horismenus sp. 4 Phaseolus vulgaris L. Acanthoscelides obtectus (Say, 1831)

Acanthoscelides obvelatus Bridwell, 1942
Zabrotes spp.

Lysiloma microphyllum -
- Merobruchus insolitus (Sharp, 1885)
- Merobruchus santarosae Kingsolver, 1980
- Stator limbatus (Horn, 1873) 
- Acanthoscelides macrophthalmus 

(Schaeffer, 1907)
Paracrias pluteus Hansson, 2002* - Merobruchus insolitus (Sharp, 1885) *

- Merobruchus santarosae Kingsolver, 1980 *
- Stator limbatus (Horn, 1873) *
Leucaena pulverulenta (Schltdl.) Benth. * Bruchinae sp.
Lysiloma microphyllum Benth. * Bruchinae sp.

Brasema bruchivora Crawford, 1908 * Lysiloma microphyllum Benth. * Bruchinae sp.
Brasema neococcidis (Peck, 1951) * Phaseolus vulgaris L. * Acanthoscelides obtectus (Say, 1831) *

Acanthoscelides obvelatus Bridwell, 1942*
Zabrotes spp. *

Lysiloma microphyllum Benth. * Bruchinae sp.
Eupelmus sp. aff. annulatus Phaseolus vulgaris L. Acanthoscelides obtectus (Say, 1831)

Acanthoscelides obvelatus Bridwell, 1942
Zabrotes spp.

Eupelmus sp. aff. pulchriceps Leucaena leucocephala (Lam.) Bruchinae sp.
Lysiloma microphyllum Benth. Bruchinae sp.
Phaseolus vulgaris L. Acanthoscelides obtectus (Say, 1831)

Acanthoscelides obvelatus Bridwell, 1942
Zabrotes spp.

Phaseolus lunatus L. Acanthoscelides argillaceus (Sharp, 1885)
Acanthoscelides taboga Johnson, 1983
Acanthoscelides obtectus (Say, 1831)
Acanthoscelides obvelatus Bridwell, 1942
Mimosestes mimosae (Fabricius, 1781) 
Acanthoscelides sp.
Zabrotes spp.

Senna polyantha (Colladon) Irwin & 
Barneby

Bruchinae sp.

- Merobruchus insolitus (Sharp, 1885)
- Merobruchus santarosae Kingsolver, 1980
- Mimosestes nubigens (Motschulsky, 1874)
- Stator limbatus (Horn, 1873)

Chryseida bennetti Burks, 1956 Leucaena leucocephala (Lam.) * Acanthoscelides macrophthalmus 
(Schaeffer, 1907)*
Merobruchus sonorensis Kingsolver, 1980*
Acanthoscelides mankinsi Johnson, 1983 *

Phaseolus lunatus L* Acanthoscelides obtectus (Say)
Acanthoscelides obvelatus Bridwell*
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Table 1 
Continued
Taxa Associated host plant taxon Associated Bruchinae taxon

Acanthoscelides taboga Johnson, 1983*
Acanthoscelides sp.
Mimosestes mimosae (Fabricius, 1781) *
Zabrotes spp.*

Phaseolus vulgaris L. Acanthoscelides obtectus (Say)
Acanthoscelides obvelatus Bridwell*
Zabrotes spp.*

- Acanthoscelides sp. 1
- Acanthoscelides sp. 2

Eurytoma sp. 1 - Acanthoscelides sp.
Phylloxeroxenus sp. 1 Acacia farnesiana (L.) Willd. Mimosestes nubigens (Motschulsky, 1874)

Phaseolus lunatus L Acanthoscelides argillaceus (Sharp, 1885)
- Acanthoscelides macrophthalmus 

(Schaeffer, 1907)
- Merobruchus insolitus (Sharp, 1885)
- Merobruchus santarosae Kingsolver, 1980
- Stator limbatus (Horn, 1873) 

Phylloxeroxenus sp. 2 - Bruchinae sp.
Eurydinoteloides incerta Ashmead, 1893 Phaseolus vulgaris L. * Acanthoscelides obtectus (Say, 1831) *

Acanthoscelides obvelatus Bridwell, 1942*
Zabrotes spp. *

Eurydinoteloides sp.1, sp. 2 Phaseolus vulgaris L. Acanthoscelides obtectus (Say, 1831)
Acanthoscelides obvelatus Bridwell, 1942
Zabrotes spp.

Lariophagus distinguendus (Förster, 
1841)

Phaseolus lunatus L. * Acanthoscelides argillaceus (Sharp, 1885) *

Lariophagus texanus Crawford, 1909 Leucaena leucocephala (Lam.) * Acanthoscelides macrophthalmus 
(Schaeffer, 1907)
Acanthoscelides mankinsi Johnson, 1983 *
Merobruchus sonorensis Kingsolver, 1980*

Lariophagus sp. - -
Monoksa dorsiplana Boucek, 1991* Acacia farnesiana (L.) Mimosestes nubigens (Motschulsky, 1874)*

Bruchinae sp.
Pteromalus fuscipennis (Walker, 1834)* Phaseolus vulgaris L.* Acanthoscelides obtectus (Say, 1831)*

Acanthoscelides obvelatus Bridwell, 1942*
Zabrotes spp.*

Pteromalus sp. Leucaena leucocephala (Lam.)* Acanthoscelides macrophthalmus 
(Schaeffer, 1907)*
Acanthoscelides mankinsi Johnson, 1983 *
Merobruchus sonorensis Kingsolver, 1980*

Torymus moazopi Pérez-Benavides 2020 Phaseolus vulgaris L. Acanthoscelides obtectus (Say, 1831)
Acanthoscelides obvelatus Bridwell, 1942
Zabrotes spp.

Phaseolus lunatus L. Acanthoscelides obtectus (Say, 1831)
Acanthoscelides obvelatus Bridwell, 1942
Zabrotes spp.
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Eulophidae
Elachertus sp. (Fig. 3a)

Material examined: 4 specimens; Mexico, Querétaro, 
Chichidho, 20°45’14.93” N, 99°56’59.99” W, 2,044 m 
alt. N. Delgado & J. Gutiérrez CNIN 3670. 2 specimens; 

Mexico, Querétaro, Chichidho, 20°45’40.85” N, 
99°56’44.28” W, 2,009 m alt. N. Delgado & J. Gutiérrez 
CNIN 3755, 3756 ex Senna polyantha (Colladon) Irwin 
& Barneby.
Horismenus bruchophagus Burks, 1971 (Fig. 3b)

Figure 2. Ultrametric tree obtained with the program BEAST showing the species delimited by the GMYC model using the COI 
haplotypes. Red branches are GMYC species represented by various haplotypes. Black terminal branches represent singletons. Names 
of terminal taxa include their voucher numbers, and their three-letter-code refer to the Mexican state where the specimen was collected 
(CHP = Chiapas, GUE = Guerrero, JAL = Jalisco, MEX = Estado de México, MOR = Morelos, OAX = Oaxaca, QUE = Querétaro, 
ROO = Quintana Roo, VER= Veracruz).
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Material examined: 2 specimens; Mexico, Querétaro, 
Landa de Matamoros, 21°11’7.28” N, 99°19’2.82” W, 
1,011 m alt. N. Delgado & J. Gutiérrez ex Acanthoscelides 
macrophthalmus (Schaeffer, 1907), Acanthoscelides 
mankinsi Johnson, 1983 in pods of Acacia pennatula 
(Schltdl. & Cham.) Benth. 5 specimens; Mexico, Querétaro, 
Chichidho, 20°45’14.99” N, 99°57’1.51” W, 2,071 m 
alt. N. Delgado & J. Gutiérrez ex Mimosestes nubigens 
(Motschulsky, 1874) in pods of Acacia farnesiana (L.) 
Willd. 5 specimens; Mexico, Querétaro, 20°36’23.89” N, 
100° 9’55.08” W, 1,913 m alt. N. Delgado & J. Gutiérrez 
CNIN 3714, 3692 ex Bruchinae in pods of Acacia farnesiana 
(L.) Willd. 3 specimens; Mexico, Querétaro, Chichido, 
20°45’14.99” N, 99°57’1.51” W, 2,071 m alt. N. Delgado 
& J. Gutiérrez CNIN3716, 3694, 3695 ex Bruchinae in 
pods of Acacia farnesiana (L.) Willd. 10 specimens; 
Mexico, Querétaro, Chichidho-Bernal, 20°44’33.63” N, 
99°56’21.11” W, 2,089 m alt. N. Delgado & J. Gutiérrez 
CNIN 3697, 3718 ex Bruchinae in pods of Acacia farnesiana 
(L.) Willd. 7 specimens; Mexico, Querétaro, 6 Chichido 
-Bernal, 20°45’16.82” N, 99°57’4.12” W, 2,059 m alt. N. 
Delgado & J. Gutiérrez CNIN 3688, 3711.
Horismenus butcheri Hansson et al., 2004 (Fig. 3c)

Material examined: 1 specimen; Mexico, Chiapas, 
Chiapa de Corzo, Colonia Emiliano Zapata, 16°9’ N, 
93°15’ W, 599 m alt. A. Zaldivar ex Bruchinae in pods 
of Leucaena leucocephala (Lam.). 2 specimens; Mexico, 
Estado de México, 18°58’46.265” N, 99°12’53.171” W, 
1,858 m alt. D. Schneider ex Acanthoscelides obtectus 
(Say), Acanthoscelides obvelatus Bridwell, Zabrotes spp. 
in pods of Phaseolus vulgaris L. 2 specimens; Mexico, 
Estado de México, 19°1’1.06” N, 100°1’48.165” W, 1,964 
m alt. D. Schneider ex Acanthoscelides obtectus (Say), 
Acanthoscelides obvelatus Bridwell, Zabrotes spp. in pods 
of Phaseolus vulgaris L. 1 specimen; Mexico, Estado de 
México, Cuernavaca - Tepoztlán road, 18°58’33.387” N, 
99°10’12.252” W, 1,676 m D. Schneider ex Acanthoscelides 
obtectus (Say), Acanthoscelides obvelatus Bridwell, 
Zabrotes spp. in pods of Phaseolus vulgaris L. 2 specimens; 
Mexico, Morelos, Morelos Cuernavaca - Yautepec de 
Zaragoza 4b, Ixcatepec, 18°58’35.321” N, 99°7’1.358” 
W, 1,743 m alt. D. Schneider ex Acanthoscelides obtectus 
(Say), Acanthoscelides obvelatus Bridwell, Zabrotes spp. 
in pods of Phaseolus vulgaris L. 2 specimens; Mexico, 
Querétaro, Jalpan-puente Ayutla, 21°23’43.35” N, 
99°34’53.13” W, 532 m alt. N. Delgado & J. Gutiérrez 
ex Merobruchus insolitus (Sharp, 1885), M. santarosae 
(Kingsolver, 1980) and Stator limbatus (Horn, 1873).
Horismenus depressus Gahan, 1930 (Fig. 3d)

Material examined: 1 specimen; Mexico, Estado de 
México, Cerca de la carretera, La Joya, 19°10’59.679” 
N, 100°7’17.475” W, 1,851 m alt. D. Schneider ex 

Acanthoscelides obtectus (Say), A. obvelatus Bridwell, 
Zabrotes spp. in pods of Phaseolus vulgaris L. 2 
specimens; Mexico, Estado de México, Mex 7 road, 
18°51’38.574” N, 99°46’40.598” W, 1,888 m alt. D. 
Schneider CNIN 3848, 3849 ex Acanthoscelides obtectus 
(Say), Acanthoscelides obvelatus Bridwell, Zabrotes spp. 
in pods of Phaseolus vulgaris L. 3 specimens; Mexico, 
Guerrero, Mexico 200, Cuquita Massieu, Tres Palos, Gro., 
Mexico, 16°46’28.614” N, 99°37’19.891” W, 59 m alt. D. 
Schneider CNIN 3833, 3834, BAS282 ex Acanthoscelides 
argillaceus (Sharp, 1885) in pods of Phaseolus vulgaris 
L. 2 specimens; Mexico, Guerrero, Acapulco-Zihuatanejo 
road, 17°9’43.974” N, 100°25’23.725” W, 27 m alt. D. 
Scheneider CNIN 3847, 3856 ex Acanthoscelides obtectus 
(Say), Acanthoscelides obvelatus Bridwell, Zabrotes spp. 
in pods of Phaseolus lunatus L. 2 specimens; Mexico, 
Morelos, Tepoztlán- Cuernavaca road, 18°58’35.321” N, 
99°7’1.358” W, 1,743 m alt. D. Schneider TECO, CNIN3795 
ex Acanthoscelides obtectus (Say), Acanthoscelides 
obvelatus Bridwell, Zabrotes spp. in pods of Phaseolus 
vulgaris L. 3 specimens; Mexico, Morelos, Morelos 
Oaxtepec - Yautepec de Zaragoza 124, Jacarandas, 62731 
Yautepec de Zaragoza, 18°54’58.626” N, 99°2’29.457” 
W, 1,226 m alt. D. Schneider CNIN 3829, 3830, 3831 ex 
Acanthoscelides obtectus (Say), Acanthoscelides obvelatus 
Bridwell, Zabrotes spp. in pods of Phaseolus vulgaris L. 
1 specimen; Mexico, Morelos, Cuernavaca-Tepoztlán 662 
road, 18°58’33.387” N, 99°10’12.252” W, 1,676 m alt. D. 
Schneider CNIN 3782 ex Acanthoscelides obtectus (Say), 
A. obvelatus Bridwell, Zabrotes spp. in pods of Phaseolus 
vulgaris L. 1 specimen; Mexico, Oaxaca, Mexico 175 road, 
15°40’17.613” N, 96°33’32.36” W, 75 m alt. D. Schneider 
CNIN 3832 ex Acanthoscelides obtectus (Say), A. obvelatus 
Bridwell, Zabrotes spp. in pods of Phaseolus vulgaris L. 
9 specimens; Mexico, Querétaro, Jalpan Puente- Ayutla, 
21°23’43.35” N, 99°34’53.13” W, 532 m alt. N. Delgado 
& J. Gutiérrez CNIN 3675 ex Merobruchus insolitus 
(Sharp, 1885), M. santarosae (Kingsolver, 1980), Stator 
limbatus (Horn, 1873). 4 specimens; Mexico, Querétaro, 
Chichidho, 20°45’15.51” N, 99°56’54.30” W, 2,042 m alt. 
N. Delgado & J. Gutiérrez CNIN 3728 ex Bruchinae. 3 
specimens; Mexico, Querétaro, Chichidho, 20°45’40.85” 
N, 99°56’44.28” W, 2,009 m alt. N. Delgado & J. Gutiérrez 
2CHI ex Bruchinae in pods of Senna polyantha (Colladon) 
Irwin & Barneby. 
Horismenus missouriensis (Ashmead, 1888)

Material examined: 2 specimens; Mexico, Chiapas, 
Chiapa de Corzo, Colonia Emiliano Zapata, 16°9’ 
N, 93°15’ W, 599 m alt. A. Zaldívar ex Bruchinae en 
Leucaena leucocephala (Lam.). 2 specimens; Mexico, 
Chiapas, 15°47’54.34” N, 93°23’21.83” W, 53 m alt. 
N. Delgado ex Acanthoscelides sp. 1 specimen; Mexico, 
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Estado de México, 19°1’1.06” N, 100°1’48.165” W, 
1,964 m alt. D. Schneider CNIN 3798 ex Acanthoscelides 
obtectus (Say), A. obvelatus Bridwell, Zabrotes spp. in 
pods of Phaseolus vulgaris L. 2 specimens; Mexico, 
Jalisco, Chamela Biological Station, 19°29’40.80” N, 
105°02’46.12” W, 90 m alt. N. Delgado CNIN 3773, 
3775 ex Merobruchus insolitus (Sharp, 1885). 12 
specimens; Mexico, Jalisco, Chamela Biological Station, 
19°35’39.49” N, 105°05’03.40” W, 21 m alt. N. Delgado 
ex Bruchinae. 2 specimens; Mexico, Jalisco, Chamela 
Biological Station, 19°38’50” N, 104°49’39” W, 536 m 
alt. N. Delgado ex Mimosestes nubigens (Motschulsky, 
1874) in pods of Phaseolus lunatus L. 1 specimen; Mexico, 
Michoacan, El Guayabo, 18°58’40” N, 102°9’54” W, 330 
m alt. N. Delgado ex Bruchinae. 7 specimens; Mexico, 
Morelos, Paraje Alarcón 49, Ocotepec, 62220 Cuernavaca, 
18°58’50.025” N, 99°12’47.966” W, 1,871 m alt. D. 
Schneider CNIN 3803,3804, 3805 ex Acanthoscelides 
obtectus (Say), A, obvelatus Bridwell, Zabrotes spp. in 
pods of Phaseolus vulgaris L. 2 specimens; Mexico, 
Morelos, Dolores 1, Ocotepec, 62220 Cuernavaca, 
18°58’44.285” N, 99°12’58.588” W, 1,843 m alt. D. 
Schneider CNIN 3799, 3800 ex Acanthoscelides obtectus 
(Say), A. obvelatus Bridwell, Zabrotes spp. en Phaseolus 
vulgaris L. 2 specimens; Mexico, Morelos, Cuernavaca-
Tepoztlán 662 road, 18°58’33.387” N, 99°10’12.252” W, 
1,676 m alt. D. Schneider CNIN 3783 ex Acanthoscelides 
obtectus (Say), A. obvelatus Bridwell, Zabrotes spp. 
in pods of Phaseolus vulgaris L. 1 specimen; Mexico, 
Morelos, Tepoztlán- Cuernavaca road, 18°58’35.321” 
N, 99°7’1.358” W, 1,743 m alt. D. Schneider CNIN 
3797 ex Acanthoscelides obtectus (Say), A. obvelatus 
Bridwell, Zabrotes spp. in pods of Phaseolus vulgaris 
L. 11 specimens; Mexico, Querétaro, way Chichidho 
to Bernal, way Chichidho to Bernal, 20°45’16.82” N, 
99°57’4.12” W, 2,059 m alt. N. Delgado & J. Gutiérrez 
CNIN 3689, 3690, 3712, 3713 ex Bruchinae. 5 specimens; 
Mexico, Querétaro, airport, 20°36’23.89” N, 100°9’55.08” 
W, 1,913 m alt. N. Delgado & J. Gutiérrez CNIN 3693, 
3715 ex Bruchinae. 1 specimen; Mexico, Querétaro, 
Jalpan -puente Ayutla, 21°23’43.35” N, 99°34’53.13” W, 
532 m alt. N. Delgado & J. Gutiérrez ex Merobruchus 
insolitus (Sharp, 1885), M. santarosae (Kingsolver, 
1980), Stator limbatus (Horn, 1873). 2 specimens; 
Mexico, Querétaro, 21°14’26.75” N, 99°15’59.87” W, 
1,088 m alt. N. Delgado & J. Gutiérrez ex Bruchinae. 
3 specimens; Mexico, Querétaro, Ayutla-Jalpan km18, 
21°17’17.53” N, 99°30’28.43” W, 801 m alt. N. Delgado 
& J. Gutiérrez ex Acanthoscelides macrophthalmus 
(Schaeffer, 1907). 2 specimens; Mexico, Querétaro, Jalpan 
-Bernal, 21°12’3.50” N, 99°34’3.21” W, 1,160 m alt. N. 
Delgado & J. Gutiérrez ex Bruchinae. 1 specimen; Mexico, 

Querétaro, Jalpan, 21°13’15.08” N, 99°28’37.28” W, 773 
m alt. N. Delgado & J. Gutiérrez ex Bruchinae in pods 
of Leucaena pulverulenta (Schltdl.) Benth. 1 specimen; 
Mexico, Querétaro, Bernal- Chichidho, 20°44’35.83” N, 
99°56’20.95” W, 2,070 m alt. N. Delgado & J. Gutiérrez 
CNIN 3704 ex Bruchinae. 4 specimens; Mexico, Quintana 
Roo, Chetumal, outside of archaeological site Oxtankah, 
18°36’37” N, 88°13’54” W, 12 m alt. A. Zaldívar & M. 
Elias CNIN 3705 ex Merobruchus sonorensis Kingsolver, 
1980, Acanthoscelides macrophthalmus (Schaeffer, 
1907), A. mankinsi Johnson, 1983, in pods of Leucaena 
leucocephala (Lam.)
Horismenus nigrocyaneus Ashmead, 1894 (Fig. 3e)

Material examined: 2 specimens; Mexico, Querétaro, 
Chichidho, 20°45’40.85” N, 99°56’44.28” W, 2,009 m alt. 
N. Delgado & J. Gutiérrez ex Bruchinae. 
Horismenus sp. 1

Material examined: 6 specimens; Mexico, Querétaro, 
Jalpan-puente Ayutla, 21°23’43.35” N, 99°34’53.13” W, 
532 m alt. N. Delgado & J. Gutiérrez CNIN 3702, 3673 
ex Merobruchus insolitus (Sharp, 1885), M. santarosae 
(Kingsolver, 1980), Stator limbatus (Horn, 1873). 
Horismenus sp. 2

Material examined: 12 specimens; Mexico, Querétaro, 
Jalpan -puente Ayutla, 21°23’43.35” N, 99°34’53.13” W, 
532 m alt. N. Delgado & J. Gutiérrez ex Merobruchus 
insolitus (Sharp, 1885), M. santarosae (Kingsolver, 1980), 
Stator limbatus (Horn, 1873). 1 specimen; Mexico, Quintana 
Roo, Chetumal, outside of archaeological site Oxtankah, 
18°36’37” N, 88°13’54” W, 12 m alt. A. Zaldívar & M. 
Elias CNIN 3678 ex Merobruchus sonorensis Kingsolver, 
1980, Acanthoscelides macrophthalmus (Schaeffer, 
1907), A. mankinsi Johnson, 1983 in pods of Leucaena 
leucocephala (Lam.). 6 specimens; Mexico, Querétaro, 
7 Entrando a Bernal desde Chichidho, 20°44’35.83” N, 
99°56’20.95” W, 2,070 m alt. N. Delgado & J. Gutiérrez 
CNIN3677, 3704 ex Bruchinae in pods of Leucaena 
pulverulenta (Schltdl.) Benth. 1 specimen; Mexico, 
Querétaro, 21°11’14.9” N, 99°26’33.6” W, 837 m alt. 
N. Delgado & J. Gutiérrez ex Bruchinae en Leucaena 
pulverulenta (Schltdl.) Benth. 2 specimens; Mexico, 
Querétaro, Jalpan -Bernal, 21°12’3.50” N, 99°34’3.21” 
W, 1,160 m alt. N. Delgado & J. Gutiérrez ex Bruchinae 
in pods of Lysiloma microphyllum Benth. 1 specimen; 
Mexico, Querétaro, Chichidho, 20°45’40.85” N, 
99°56’44.28” W, 2,009 m alt. N. Delgado & J. Gutiérrez 
ex Bruchinae en Senna polyantha (Colladon) Irwin & 
Barneby. 1 specimen; Mexico, Querétaro, 21°14’26.75” 
N, 99°15’59.87” W, 1,088 m alt. N. Delgado & J. 
Gutiérrez ex Bruchinae. 2 specimens; Mexico, Querétaro, 
Jalpan, 21°13’15.08” N, 99°28’37.28” W, 773 m alt. N. 
Delgado & J. Gutiérrez ex Bruchinae in pods of Leucaena 
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pulverulenta (Schltdl.) Benth. 2 specimens; Mexico, 
Chiapas, Chiapas de corzo, Colonia Emiliano Zapata, 
16°9’ N, 93°15’ W, 599 m alt. A. Zaldívar ex Bruchinae in 
pods of Leucaena leocephala (Lam.). 1 specimen; Mexico, 
Chiapas 15°47’54.34” N, 93°23’21.83” W, 53 m alt. N. 
Delgado ex Acanthoscelides sp. 1 specimen; Mexico, 
Querétaro, Jalpan -Xilitla, 21°12’35.21” N, 99°27’15.88” 
W, 781 m alt. N. Delgado & J. Gutiérrez ex Bruchinae 
in pods of Leucaena pulverulenta (Schltdl.) Benth. 1 
specimen; Mexico, Querétaro, Jalpan, 21°13’15.08” N, 
99°28’37.28” W, 773 m alt. N. Delgado & J. Gutiérrez 
ex Bruchinae in pods of Leucaena pulverulenta (Schltdl.) 
Benth.

Horismenus sp. 3
Material examined: 2 specimens; Mexico, 

Jalisco, Chamela Biological Station, 19°29’40.80” N, 
105°02’46.12” W, 90 m alt. N. Delgado CNIN 3772, 3774 
ex Merobruchus insolitus (Sharp, 1885).
Horismenus sp. 4

Material examined: 4 specimens; Mexico, Estado de 
México, 18°58’50.025” N, 99°12’47.966” W, 1,871 m 
alt. D. Schneider ex Acanthoscelides obtectus (Say), A. 
obvelatus Bridwell, Zabrotes spp. en Phaseolus vulgaris 
L. 7 specimens; Mexico, Querétaro, Jalpan-Puente Ayutla, 
21°23’43.35” N, 99°34’53.13” W, 532 m alt. N. Delgado 
& J. Gutiérrez CNIN 3701 ex Merobruchus insolitus 

Figure 3. a-f, Eulpophidae habitus. a, Elachertus sp. b, Horismenus bruchophagus Burks, 1971. c, Horismenus butcheri Hansson et 
al., 2004. d, Horismenus depressus Gahan, 1930. e, Horismenus nigrocyaneus Ashmead, 1894. f, Paracrias pluteus Hansson, 2002.
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(Sharp, 1885), M. santarosae (Kingsolver, 1980), Stator 
limbatus (Horn, 1873). 1 specimen; Mexico, Querétaro, 
Jalpan-Bernal, 21°12’3.50” N, 99°34’3.21” W, 1,160 
m alt. N. Delgado & J. Gutiérrez ex Bruchinae in pods 
of Lysiloma microphyllum Benth. 1 specimen; Mexico, 
Querétaro, 21°12’50.51” N, 99°29’28.20” W, 974 m alt. 
N. Delgado & J. Gutiérrez ex Bruchinae. 1 specimen; 
Mexico, Querétaro, Ayutla-Jalpan km 18, 21°17’17.53” 
N, 99°30’28.43” W, 801 m alt. N. Delgado & J. Gutiérrez 
ex Acanthoscelides macrophthalmus (Schaeffer, 1907). 
1 specimen; Mexico, Querétaro, 21°17’17.55” N, 
99°15’59.87” W, 1,146 m alt. N. Delgado & J. Gutiérrez 
ex Bruchinae. 
Paracrias pluteus Hansson, 2002 (Fig. 3f)

Material examined: 52 specimens; Mexico, Querétaro, 
Jalpan- puente Ayutla, 21°23’43.35” N, 99°34’53.13” 
W, 532 m alt. N. Delgado & J. Gutiérrez CNIN 3763, 
3764, 3765 ex Merobruchus insolitus (Sharp, 1885), M. 
santarosae (Kingsolver, 1980), Stator limbatus (Horn, 
1873). 5 specimens; Mexico, Querétaro, 20°44’35.83” N, 
99°56’20.95” W, 2,070 m alt. N. Delgado & J. Gutiérrez 
CNIN 3676, 3703 ex Bruchinae in pods of Leucaena 
pulverulenta (Schltdl.) Benth. 1 specimen; Mexico, 
Querétaro, La Ceiba. 21°10’30.45” N, 99°25’22.03” W, 
896 m alt. N. Delgado & J. Gutiérrez ex Bruchinae in pods 
of Lysiloma microphyllum Benth.

Eupelmidae
Eupelmus sp. aff. annulatus Nees, 1834 (Fig. 4a)

Material examined: 2 specimens; Mexico, Michoacán, 
El Guayabo, 18°58’40” N 102°9’54” W, 330 m alt. N. 
Delgado ex Bruchinae. 2 specimens; Mexico, Querétaro, 
20°45’14.93” N, 99°56’59.99” W, 2,044 m alt. N. 
Delgado & J. Gutiérrez CNIN 3671, 3700 ex Bruchinae. 
2 specimens; Mexico, Estado de México, Mex 7 road, 
18°51’38.574” N, 99°46’40.598” W, 1,888 m alt. D. 
Schneider CNIN 3789, 3790 ex Acanthoscelides obtectus 
(Say), A. obvelatus Bridwell, Zabrotes spp. in pods of 
Phaseolus vulgaris L.
Eupelmus sp. aff. pulchriceps Cameron, 1904 (Figs 4b-c)

Material examined: 1 specimen; Mexico, Chiapas, 
Chiapas de corzo, Colonia Emiliano Zapata, 16°9’N 
93°15’W, 599 m alt. A. Zaldivar ex Bruchinae in 
pods of Leucaena leucocephala (Lam.). 2 specimens; 
Mexico, Estado de México, Mex 7 road, 18°51’38.574” 
N, 99°46’40.598” W, 1,888 m alt. D. Schneider ex 
Acanthoscelides obtectus (Say), A. obvelatus Bridwell, 
Zabrotes spp. in pods of Phaseolus vulgaris L. 3 specimens; 
Mexico, Guerrero, Mexico 200, Cuquita Massieu, 
Tres Palos, 16°46’28.614” N, 99°37’19.891” W, 59 m 
alt. D. Schneider CNIN3871, 3869 ex Acanthoscelides 
obtectus (Say), A. obvelatus Bridwell, Zabrotes spp. 
in pods of Phaseolus lunatus L. 2 specimens; Mexico, 

Guerrero, Tecpan De Galena - San Jerónimo De Juárez 
207, 17°7’33.542” N, 100°21’39.542” W, 21 m alt. D. 
Schneider CNIN3826, 3827. 3 specimens; Mexico, 
Guerrero, Acapulco-Zihuatanejo road, 17°9’43.974” N, 
100°25’23.725” W, 27 m alt. D. Scheneider CNIN 3853, 
3854, 3855 ex Acanthoscelides obtectus (Say), A. obvelatus 
Bridwell, Zabrotes spp. in pods of Phaseolus lunatus L. 4 
specimens; Mexico, Jalisco, Chamela Biological Station, 
19°35’20” N, 105°5’24” W, 20 m alt. N. Delgado ex 
Mimosestes mimosae (Fabricius, 1781), Acanthoscelides 
taboga Johnson, 1983, A. sp. in pods of Phaseolus lunatus 
L. 4 specimens; Mexico, Jalisco, Chamela biological 
station , 19°38’50” N 104°49’39” W, 536 m alt. N. Delgado 
CNIN 3724 ex Mimosestes nubigens (Motschulsky, 1874). 
2 specimens; Mexico, Morelos, Cuautla - Tepoztlán, 
18°58’14.656” N, 99°4’35.822” W, 1,612 m alt. D. 
Schneider VUL3, CNIN 3788 ex Acanthoscelides obtectus 
(Say), A. obvelatus Bridwell, Zabrotes spp. in pods of 
Phaseolus lunatus L. 4 specimens; Mexico, Oaxaca, 
Mexico 175 road, 15°40’17.613” N, 96°33’32.36” W, 75 
m alt. D. Schneider CNIN 3821, 3822, 3823, 3872 ex 
Acanthoscelides obtectus (Say), Acanthoscelides obvelatus 
Bridwell, Zabrotes spp. in pods of Phaseolus lunatus 
L. 3 specimens; Mexico, Oaxaca, Aguaje del Zapote, 
San Pedro Mixtepec, 15°55’19.783” N 97°9’7.942” 
W, 17 m alt. D. Schneider CNIN 3838, 3839, 3840 ex 
Acanthoscelides obtectus (Say), A. obvelatus Bridwell, 
Zabrotes spp. in pods of Phaseolus lunatus L. 1 specimen; 
Mexico, Querétaro, 21°14’26.75” N, 99°15’59.87” W, 
1,088 m alt. N. Delgado & J. Gutiérrez ex Bruchinae. 3 
specimens; Mexico, Querétaro, Jalpan - puente Ayutla, 
21°23’43.35” N, 99°34’53.13” W, 532 m alt. N. Delgado 
& J. Gutiérrez CNIN 3699, 3719 ex Merobruchus insolitus 
(Sharp, 1885), M. santarosae (Kingsolver, 1980), Stator 
limbatus (Horn, 1873). 2 specimens; Mexico, Querétaro, 
Jalpan -Bernal, 21°12’50.51” N, 99°29’28.20” W, 974 
m alt. N. Delgado & J. Gutiérrez ex Bruchinae in pods 
of Lysiloma microphyllum Benth. 4 specimens; Mexico, 
Querétaro, 20°45’14.93” N, 99°56’59.99” W, 2,044 m alt. 
N. Delgado & J. Gutiérrez ex Bruchinae. 1 specimen; 
Mexico, Querétaro, 20°45’40.85” N, 99°56’44.28” W, 
2,009 m alt. N. Delgado & J. Gutiérrez ex Bruchinae in 
pods of Senna polyantha (Colladon) Irwin & Barneby. 1 
specimen; Mexico, Querétaro, La Ceiba, 21°10’30.45” N, 
99°25’22.03” W, 896 m alt. N. Delgado & J. Gutiérrez ex 
Bruchinae. 15 specimens; Mexico, Veracruz, 18°35.839’N 
95°27.312’W, 25 m alt. N. Delgado CNIN 3778 ex 
Acanthoscelides argillaceus (Sharp, 1885) in pods of 
Phaseolus lunatus L.
Brasema bruchivora Crawford, 1908 

Material examined: 1 specimen; Mexico, Querétaro, 
21°12’50.51” N, 99°29’28.20” W, 974 m alt. N. Delgado 
& J. Gutiérrez ex bruchinae in pods of Lysiloma 
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microphyllum Benth. 1 specimen; Mexico, Querétaro, 
Jalpan - Xilitla, 21°12’35.21” N, 99°27’15.88” W, 781 
m alt. N. Delgado & J. Gutiérrez ex bruchinae in pods 
of Lysiloma microphyllum Benth. 1 specimen; Mexico, 
Querétaro, 21°14’26.75” N, 99°15’59.87” W, 1,088 m alt. 
N. Delgado & J. Gutiérrez CNIN3698 ex Bruchinae in 
pods of Leguminosae. 
Brasema neococcidis (Peck, 1951) (Fig. 4d)

Material examined: 2 specimens; Mexico, Estado de 
México, Mex 7 road, 18°51’38.574” N, 99°46’40.598” 
W, 1,888 m alt. D. Schneider ex Acanthoscelides obtectus 
(Say), A. obvelatus Bridwell, Zabrotes spp. in pods of 
Phaseolus vulgaris L. 1 specimen; Mexico, Querétaro, 
21°12’35.21” N, 99°27’15.88” W, 781 m alt. N. Delgado 
& J. Gutiérrez ex Bruchinae in pods of Lysiloma 
microphyllum Benth. 

Eurytomidae
Chryseida bennetti Burks, 1956 (Fig. 5a)

Material examined: 1 specimen; Mexico, Chiapas, 
approximately 7 km from Mapastepec. Direc. SE., 
15°25’53.29” N, 92°51’57.11” W, 50 m alt. N. Delgado 
CNIN 3727 ex Acanthoscelides taboga Johnson, 1983, 

Acanthoscelides sp. 1 specimen; Mexico, Chiapas, nr. 
Pijijiapan, 15°42’9.51” N, 93°13’5.81” W, 53 m alt. N. 
Delgado CNIN 3733 ex Acanthoscelides sp. 2 specimens; 
Mexico, Estado de México, Sultepec-Amatepec road, 
18°50’46.441” N, 99°58’5.272” W, 2,200 m alt. D. 
Schneider CNIN 3801, 3802 ex Acanthoscelides obtectus 
(Say), A. obvelatus Bridwell, Zabrotes spp. in pods of 
Phaseolus vulgaris L. 3 specimens; Mexico, Estado de 
México, Mex 7 road, 18°51’38.574” N, 99°46’40.598” 
W, 1,888 m alt. D. Schneider CNIN 3850, 3851, 3852 
ex Acanthoscelides obtectus (Say), A. obvelatus Bridwell, 
Zabrotes spp. in pods of Phaseolus vulgaris L. 3 specimens; 
Mexico, Guerrero, Mexico 200, Cuquita Massieu, Tres 
Palos, 16°46’28.614” N, 99°37’19.891” W, 59 m alt. D. 
Schneider CNIN 3862, 3863, 3864 ex Acanthoscelides 
obtectus (Say), A. obvelatus Bridwell, Zabrotes spp. in pods 
of Phaseolus vulgaris L. 1 specimen; Mexico, Guerrero, 
Tecpan De Galena - San Jerónimo De Juárez 207, El 
Papayo, Guerrero, 17°7’33.542” N, 100°21’39.542” 
W, 21 m. D. Schneider CNIN 3873 ex Acanthoscelides 
obtectus (Say), A. obvelatus Bridwell, Zabrotes spp. in 
pods of Phaseolus lunatus L. 1 specimen; Mexico, Jalisco, 
Chamela Biological Station, 19°35’20” N, 105°5’24” W, 

Figure 4. a-f, Eupelmidae habitus. a, Eupelmus sp. aff. annulatus Nees, 1834. b-c, Eupelmus sp. aff. pulchriceps Cameron, 1904. b, 
Head, frontal view. c, mesosoma, pleural view. d, Brasema neococcidis (Peck, 1951). 
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20 m. N. Delgado CNIN 3734 ex Mimosestes mimosae 
(Fabricius, 1781), Acanthoscelides taboga Johnson, 1983, 
Acanthoscelides sp. in pods of Phaseolus lunatus L. 1 
specimen; Mexico, Oaxaca, Mexico 175 road, Oaxaca, 
15°40’17.613” N, 96°33’32.36” W, 75 m alt. D. Schneider 
CNIN 3824, 3825 ex Acanthoscelides obtectus (Say), A. 
obvelatus Bridwell, Zabrotes spp. in pods of Phaseolus 
lunatus L. 1 specimen; Mexico, Oaxaca, Santiago 
Pinotepa Nacional - Salina Cruz, Garita, 15°48’43.063” 
N, 96°3’59.576” W, 35 m alt. D. Schneider CNIN 3878 
ex Acanthoscelides obtectus (Say), A. obvelatus Bridwell, 
Zabrotes spp. in pods of Phaseolus lunatus L. 3 specimens; 
Mexico, Oaxaca, Aguaje del Zapote, San Pedro Mixtepec, 
15°55’19.783” N, 97°9’7.942” W, 17 m alt. D. Schneider 
CNIN 3844, 3845, 3846 ex Acanthoscelides obtectus 
(Say), A. obvelatus Bridwell, Zabrotes spp. in pods of 
Phaseolus lunatus L. 1 specimen; Mexico, Querétaro, 
Chichidho, 20°45’40.85” N, 99°56’44.28” W, 2,009 m 
alt. N. Delgado & J. Gutiérrez CNIN 3726 ex Bruchinae. 
2 specimen; Mexico, Quintana Roo, Chetumal, outside 
of archaeological site Oxtankah, 18°36’37” N, 88°13’54” 
W, 12 m alt. A. Zaldívar & M. Elías CNIN 3706 ex 
Merobruchus sonorensis Kingsolver, 1980, Acanthoscelides 

macrophthalmus (Schaeffer, 1907), A. mankinsi Johnson, 
1983 in pods of Leucaena leucocephala (Lam.).
Eurytoma sp. (Fig. 5b)

Material examined: 3 specimens; Mexico, Chiapas, 
15°42’9.51” N, 93°13’5.81” W, 53 m alt. N. Delgado ex 
Acanthoscelides sp.
Phylloxeroxenus sp. 1 (Fig. 5c)

Material examined: 9 specimens; Mexico, Veracruz, 
18°35.839’ N, 95°27.312’ W, 25 m alt. N. Delgado CNIN 
3779, 3780, 3781 ex Acanthoscelides argillaceus (Sharp, 
1885) in pods of Phaseolus lunatus L. 2 specimens; 
Mexico, Querétaro, 20°45’14.93” N, 99°56’59.99” W, 
2,044 m alt. N. Delgado & J. Gutiérrez ex Bruchinae. 
1 specimen; Mexico, Querétaro, Jalpan -puente Ayutla , 
21°23’43.35” N, 99°34’53.13” W, 532 m alt. N. Delgado 
& J. Gutiérrez CNIN 3672 ex Merobruchus insolitus 
(Sharp, 1885), M. santarosae (Kingsolver, 1980), Stator 
limbatus (Horn, 1873). 5 specimens; Mexico, Querétaro, 
Chichidho, 20°45’14.99” N, 99°57’1.51” W, 2,071 m 
alt. N. Delgado & J. Gutiérrez ex Mimosestes nubigens 
(Motschulsky, 1874) in pods of Acacia farnesiana (L.) 
Willd. 3 specimens; Mexico, Querétaro, Chichidho, 
20°45’40.85” N, 99°56’44.28” W, 2,009 m alt. N. Delgado 

Figure 5. a-d, Eurytomidae habitus. a, Chryseida bennetti Burks, 1956. b, Eurytoma sp. c, Phylloxeroxenus sp.1. d, Phylloxeroxenus 
sp.2. 
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& J. Gutiérrez ex Bruchinae. 1 specimen; Mexico, 
Querétaro, Ayutla-Jalpan km18 road, 21°17’17.53” N, 
99°30’28.43” W, 801 m alt. N. Delgado & J. Gutiérrez ex 
Acanthoscelides macrophthalmus (Schaeffer, 1907).
Phylloxeroxenus sp. 2 (Fig. 5d)

Material examined: 1 specimen; Mexico, Querétaro, 
21°14’26.75” N, 99°15’59.87” W, 1,088 m alt. N. Delgado 
& J. Gutiérrez ex Bruchinae.

Pteromalidae
Eurydinoteloides incerta Ashmead, 1893 (Fig. 6a, b)

Material examined: 2 specimens; Mexico, Morelos, 
Zopilote river, Santa Monica, 18°57’10.508” N, 
99°30’17.737” W, 1,834 m alt. D. Schneider CNIN 3811, 
3812 ex Acanthoscelides obtectus (Say), A. obvelatus 
Bridwell, Zabrotes spp. in pods of Phaseolus vulgaris 
L. 3 specimens; Mexico, Estado de México, Tenancingo 
- Chalma 360 road, 18°57’57.153” N, 99°30’25.354” 

Figure 6. a-f, Pteromalidae habitus. a-b, Eurydinoteloides incerta Ashmead, 1893. a, dorsal view. b. habitus. c-d, Lariophagus 
distinguendus (Förster, 1841). c, head, lateral view. d, mesosoma and metasoma, dorsal view. e-f, Monoksa dorsiplana Boucek, 1991. 
e, head, frontal view. f, habitus, lateral view.
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W, 2,108 m alt. D. Schneider CNIN 3814, 3815, 
3816 ex Acanthoscelides obtectus (Say), A. obvelatus 
Bridwell, Zabrotes spp. in pods of Phaseolus vulgaris 
L. 5 specimens; Mexico, Morelos, Cuautla - Tepoztlán, 
Tepoztlán, 18°58’14.656” N, 99°4’35.822” W, 1,612 m 
alt. D. Schneider CNIN 3841, 3842, 3874, 3875, 3876 
ex Acanthoscelides obtectus (Say), A. obvelatus Bridwell, 
Zabrotes spp. in pods of Phaseolus vulgaris L. 7 
specimens; Mexico, Morelos, Cuernavaca-Tepoztlán 662 
road, 18°58’33.387” N, 99°10’12.252” W, 1,676 m alt. 
D. Schneider CNIN 3786, 3787, 3793 ex Acanthoscelides 
obtectus (Say), A. obvelatus Bridwell, Zabrotes spp. in 
pods of Phaseolus vulgaris L.
Eurydinoteloides sp. 1

Material examined: 1 specimen; Mexico, Estado 
de México, Texcaltitlán - Zacualpan, 18°51’6.699” 
N, 99°50’37.283” W, 1,847 m alt. D. Schneider CNIN 
3868 ex Acanthoscelides obtectus (Say), A. obvelatus 
Bridwell, Zabrotes spp. in pods of Phaseolus vulgaris L. 
1 specimen; Mexico, Morelos, Tepoztlán, 18°58’14.656” 
N, 99°4’35.822” W, 1,612 m alt. D. Schneider CNIN 3843 
ex Acanthoscelides obtectus (Say), A. obvelatus Bridwell, 
Zabrotes spp. in pods of Phaseolus vulgaris L. 2 specimens; 
Mexico, Estado de México, San Pablo Guelatao, Tejupilco 
de Hidalgo, 18°55’52.464” N, 100°9’4.246” W, 1,468 m 
alt. D. Schneider CNIN 3819, 3820 ex Acanthoscelides 
obtectus (Say), A. obvelatus Bridwell, Zabrotes spp. 
in pods of Phaseolus vulgaris L. 1 specimen; Mexico, 
Morelos, Zopilote river, Santa Mónica, 18°57’10.508” N, 
99°30’17.737” W, 1,834 m alt. D. Schneider CNIN 3813 
ex Acanthoscelides obtectus (Say), A. obvelatus Bridwell, 
Zabrotes spp. in pods of Phaseolus vulgaris L.
Eurydinoteloides sp. 2

Material examined: 1 specimen; Mexico, Morelos, 
18°58’54.103” N, 99°0’17.348” W, 1,863 m alt. D. 
Schneider ex Acanthoscelides obtectus (Say), A. obvelatus 
Bridwell, Zabrotes spp. in pods of Phaseolus vulgaris L.
Lariophagus distinguendus (Förster, 1841) (Figs 6c-d)

Material examined: 1 specimen; Mexico, Veracruz, 
18°35.839’ N, 95°27.312’ W, 25 m alt. N. Delgado ex 
Acanthoscelides argillaceus (Sharp, 1885) in pods of 
Phaseolus lunatus L.
Lariophagus texanus Crawford, 1909

Material examined: 3 specimens; Mexico, Quintana 
Roo, Chetumal, outside of archaeological site Oxtankah, 
18°36’37 N 88°13’54” W, 12 m alt. A. Zaldivar & M. Elias 
CNIN 3680, 3707 ex Merobruchus sonorensis Kingsolver, 
1980, Acanthoscelides macrophthalmus (Schaeffer, 
1907), A. mankinsi Johnson, 1983 in pods of Leucaena 
leucocephala (Lam.) 2 specimens; Mexico, Michoacan, 
El Guayabo, 18°58’40” N 102°9’54” W, 330 m alt. N. 
Delgado ex Bruchinae. 

Lariophagus sp.
Material examined: 1 specimen; Mexico, Jalisco, 

Chamela biological station, 19°35’39.49” N, 105°05’03.40” 
W, 21 m alt. N. Delgado ex Bruchinae. 
Monoksa dorsiplana Boucek, 1991 (Figs 6e-f)

Material examined: 9 specimens; Mexico, Querétaro, 
Chichidho, 20°45’14.99” N, 99°57’1.51” W, 2,071 m alt. 
N. Delgado & J. Gutiérrez CNIN 3730 ex Mimosestes 
nubigens (Motschulsky, 1874) in pods of Acacia farnesiana 
(L.) Willd. 8 specimens; Mexico, Querétaro, Chichido-
Bernal, 20°44’33.63” N, 99°56’21.11” W, 2,089 m alt. 
N. Delgado y J. Gutiérrez CNIN3696, 3717 ex Bruchinae 
in pods of Acacia farnesiana (L.) Willd. 1 specimen; 
Mexico, Querétaro, Chichidho -Bernal, 20°45’16.82” N, 
99°57’4.12” W, 2,059 m alt., N. Delgado & J. Gutiérrez 
CNIN 3691 ex Bruchinae
Pteromalus fuscipennis (Walker, 1834)

Material examined: 1 specimen; Mexico, Estado de 
México, Sultepec-Amatepec road, 18°50’46.441” N, 
99°58’5.272” W, 2,200 m alt. D. Schneider CNIN 3817 
ex Acanthoscelides obtectus (Say), A. obvelatus Bridwell, 
Zabrotes spp. in pods of Phaseolus vulgaris L.

Pteromalus sp. 
Material examined: 7 specimens; Mexico, Quintana 

Roo, Chetumal, outside of archaeological site Oxtankah, 
18°36’37” N, 88°13’54” W, 12 m alt. A. Zaldivar & 
M. Elias ex Merobruchus sonorensis Kingsolver, 1980, 
Acanthoscelides macrophthalmus (Schaeffer, 1907), A. 
mankinsi Johnson, 1983 in pods of Leucaena leucocephala 
(Lam.).

Torymidae
Torymus moazopi Perez-Benavides, 2020 

Material examined: 3 specimens; Mexico, Estado de 
México, Toluca - Cd Altamirano 29, Temascaltepec de 
González, 19°2’5.021” N, 100°2’31.736” W, 1,968 m alt. 
D. Schneider CNIN 3784, 3785, 3794 ex Acanthoscelides 
obtectus (Say), A. obvelatus Bridwell, Zabrotes spp. in 
pods of Phaseolus vulgaris L. 2 specimens; Mexico, 
Estado de México, El Fresno - Temascaltepec de 
González, 19°3’27.292” N, 100°3’6.155” W, 1,817 m 
alt. D. Schneider CNIN 3791, 3792 ex Acanthoscelides 
obtectus (Say), A. obvelatus Bridwell, Zabrotes spp. in 
pods of Phaseolus vulgaris L. 2 specimens; Mexico, 
Estado de México, San Simón de Guerrero, 19°1’37.607” 
N, 99°59’28.528” W, 2,121 m alt. D. Schneider CNIN 
3809, 3810 ex Acanthoscelides obtectus (Say), A. 
obvelatus Bridwell, Zabrotes spp. in pods of Phaseolus 
vulgaris L. 3 specimens; Mexico, Estado de México, Mex 
7 road, 18°51’38.574” N, 99°46’40.598” W, 1,888 m alt. 
D. Schneider CNIN 3859, 3860, 3861 ex Acanthoscelides 
obtectus (Say), A. obvelatus Bridwell, Zabrotes spp. in 



	 A.L.. Pérez-Benavides et al. / Revista Mexicana de Biodiversidad 91 (2020): e913492	 17
	 https://doi.org/10.22201/ib.20078706e.2020.91.3492

pods of Phaseolus vulgaris L. 3 specimens; Mexico, 
Guerrero, 16°46’28.614” N, 99°37’19.891” W, 59 m alt. 
D. Schneider CNIN 3865, 3866, 3867 ex Acanthoscelides 
obtectus (Say), A. obvelatus Bridwell, Zabrotes spp. in 
pods of Phaseolus vulgaris L. 3 specimens; Mexico, 
Morelos, Zopilote river, Santa Monica, 18°57’10.508” N, 
99°30’17.737” W, 1,834 m alt. D. Schneider CNIN 3806, 
3807, 3808 ex Acanthoscelides obtectus (Say), A. obvelatus 
Bridwell, Zabrotes spp. in pods of Phaseolus vulgaris L. 
2 specimens; Mexico, Oaxaca, Aguaje del Zapote, San 
Pedro Mixtepec, 15°55’19.783” N, 97°9’7.942” W, 17 m 
alt. D. Schneider CNIN 3857, 3858 ex Acanthoscelides 
obtectus (Say), A. obvelatus Bridwell, Zabrotes spp. in 
pods of Phaseolus lunatus L.

Discussion

Eulophidae
Three genera and 20 eulophid species were reared from 

various host plants excluding H. nigrocyaneus Ashmead, 
where the plant and the bruchine species associated could 
not be identified (Table 1). Paracrias pluteus Hanson 
represents a new distribution record for the state of Querétaro 
with a new host record. Horismenus bruchophagus Burks 
was previously reported in Texas (USA) by Burks (1979), 
and in Mexico by Hetz and Johnson (1988) as parasitoid of 
6 Bruchinae species: Acanthoscelides derifieldi Johnson, 
Mimosestes nubigens (Motschulsky), Merobruchus sp., M. 
insolitus (Sharp), Stator limbatus (Horn), and S. pruininus 
(Horn). Acanthoscelides macrophthalmus (Schaeffer, 
1907) infesting seeds of Acacia pennatula (Schltdl. & 
Cham.) Benth., A. mankinsi Johnson, 1983 infesting seeds 
of A. pennatula (Schltdl. & Cham.) Benth. and Acacia 
farnesiana (L.) Willd. are new bruchine records for H. 
bruchophagus (Table 1). Paracrias pluteus Hansson 
was previously registered in Costa Rica and Brazil as a 
parasitoid of S. spodiogaster Kingsolver and S. cupreatus 
Kingsolver in seeds of Melanoxylon brauna Schott (Pikart 
et al., 2011). We report P. pluteus for the first time for 
Mexico with a new host record (Table 1). We also report 
new host records for H. butcheri, H. depressus, and H. 
missouriensis (Table 1).

Eupelmidae
Two genera and 4 species of Eupelmidae were reared: 

Eupelmus sp. aff. pulchriceps, Eupelmus sp. aff. annulatus, 
Brasema bruchivora Crawford and B. neococcidis Peck. 
These genera have not been revised for Mexico. Three 
species of Brasema Cameron and 8 species of Eupelmus 
Dalman were previously reported for the country (Noyes, 
2020). Gibson’s (2011) revision of Eupelmus is the best 
approximation to the Neotropical fauna, but the species 

key provided there is only for the Nearctic region, and 
thus the taxonomy of the genus in the Neotropics is still 
largely unknown. There are no usable keys for Brasema.

The Hymenoptera catalog of DeSantis (1979) reports 
the presence of Eupelmus pulchriceps in Mexico. It is an 
extremely polyphagous species that has been reported as 
parasitoid of 76 species belonging to 6 insect orders (Burks, 
1979; De Santis, 1967; Forister & Johnson, 1971; Gibson, 
2011; Herting, 1973; Peck, 1963; Peréz & Bonet, 1985). 
This species, however, was originally described from 
Nicaragua, and thus our specimens assigned to Eupelmus 
sp. aff. pulchriceps could represent an undescribed species 
that is associated to various bruchines and host plants 
(Gibson, 2016) (Table 1). 

Eupelmus annulatus is mainly distributed along the 
Nearctic and Palearctic regions. Its hosts range includes 
26 species of insects belonging to 3 orders, though 
it mainly attacks species of the hymenopteran family 
Cynipidae (Boucek, 1977; Gibson, 2011; Gómez et al., 
2006; Matošević & Melika, 2013; Melika et al., 2002; 
Stojanova, 2006; Thompson, 1955). Previous host records 
of this species did not include members of Bruchinae. In 
our study, the specimens assigned to Eupelmus sp. aff. 
annulatus were associated to 3 bruchine species (Table 1). 

The collected specimens of Brasema bruchivora 
Crawford and B. neococcidis Peck are new distribution 
records for Querétaro and the Estado de México, 
whereas A. obtectus (Say, 1831), A. obvelatus Bridwell, 
1942 and Zabrotes spp. represent new host records for 
B. neococcidis Peck (Table 1). Brasema bruchivora 
Crawford has been reported as parasitoid of 3 Bruchinae 
(Acanthoscelides submuticus (Sharp), Bruchus sp. (L.) and 
Mimosestes nubigens (Motschulsky); however, we did 
not rear Bruchinae associated to B. bruchivora. Lysiloma 
microphyllum Benth is a new host plant record. The 
morphological features for the examined specimens of B. 
bruchivora Crawford are similar to those mentioned in 
the original description of the species (Crawford, 1908): 
head and thorax green, with purple tinges, face mostly 
purplish; antenna dark, scape metallic; pubescent eyes; 
long, distinct; abdomen bronzy, with bluish reflections, 
the first segment basally blue; legs dark, tibia with reddish, 
tarsi basally whitish. 

Brasema neococcidis Peck has been found as parasitoid 
on 6 insects species belonging to 3 families: Coccidae 
(1 species), Hymenopodidae (1 species) and Mantidae (4 
species) (Burks ,1979; DeSantis, 1979; Peck, 1963). The 
host records mentioned here for this species are therefore 
new (Table 1). The morphological features are similar to 
those described by Gahan (1910): head somewhat coarsely 
and densely punctate with silvery-white pubescence on the 
gena and face below antenna; body-color brassy-green; 
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antennal scape cupreous-green, flagellum subclavate, 
obliquely truncate at the tip; fore and hind coxa metallic-
green, median coxae darker; trochanters yellowish; fore 
and middle femora and tibia brownish-yellow, hind femora 
dark brown and apical half-light yellow; all tarsi with 
first joint whitish, following joints brown; ovipositor 
sheath short, black, except apex, which is yellowish; and 
ovipositor slightly exerted and yellowish. 

Eurytomidae
Three genera and 4 eurytomid species were reared 

from different host plants and Bruchinae (Table 1). 
Species of Phylloxeroxenus and Eurytoma were not 
identified due to the lack of taxonomic keys. There 
are speculations about of the vast number of Eurytoma 
species that have been incorrectly identified in the 
Neotropical region (P. Hanson, pers. comm.). Species 
of Eurytoma are mainly distributed in the Nearctic 
region, whereas Phylloxeroxenus is more common in 
the Neotropics (Hanson, pers. comm., 2018). Chryseida 
bennetti Burks was the predominant species. It has been 
previously reported as parasitoid of Acanthoscelides 
obtectus, Bruchus sp. and Merobruchus sp. associated 
with Cajanus cajan (L.), Havardia brevifolia (A.Gray), 
Phaseolus vulgaris, and Rhynchosia sp. In this work, 
we report 7 species of bruchines as possible hosts of C. 
bennetti Burks with 2 plant associations (Table 1).

Chryseida Spinola is a small genus with only 10 species 
(Noyes, 2020). Burks (1956) provided a taxonomic key for 
9 of these species, with the exception of C. burksi Zerova 
that was later described from Costa Rica (Zerova, 1980). 
Chryseida bennetti Burks has been previously reported 
from Mexico, Trinidad and Tobago, Caribbean, and USA 
(Burks, 1979; Peck, 1963), C. inopinata Brues and C. 
bennetti Burks, both species are the only ones reported for 
the Country (DeSantis, 1979).

Pteromalidae
Three species of Eurydinoteloides, 3 of Lariophagus, 

2 of Pteromalus and 1 of Monoksa were reared. 
Eurydinoteloides is distributed in the Nearctic and 
Neotropical regions (Gibson, 2013). It contains 15 
described species, though it probably has many 
undescribed species. Currently, 5 species have been 
reported from Mexico: E. incerta (Ashmead), E. orontas 
(Walker), E. syrphidis (Girault), E. tepicensis (Ashmead) 
and E. tortricis (Crawford) (Cross & Mitchell, 1968; 
DeSantis, 1979, 1989). Eurydinoteloides incerta is a 
parasitoid of 39 Bruchinae species, Abutiloneus (1 sp.), 
Acanthoscelides (27 spp.), Bruchus (1 sp.), Merobruchus 
(1 sp.), Mimosestes (2 spp.), Sennius (5 spp.) and Stator 
(1 sp.) (Pérez-Benavides et al., 2019) . Three species of 

Bruchinae and 1 associated plant are reported here as new 
hosts for the latter species (Table 1). Two morphospecies 
that appear to be morphologically different from E. incerta 
emerged from the reared material. The morphological 
features of the reared species of this genus did not match 
with any previously described species.

DeSantis and Fidalgo (1994) reported L. distinguendus 
(Forster) in Mexico for the first time. This parasitoid 
species has been reported to attack the following Bruchinae: 
B. brachialis (Fahraeus), C. chinensis (Linnaeus) and C. 
maculatus (Fabricius) (Pérez-Benavides et al., 2019). 
Here we report A. argillaceus (Sharp, 1885) on pods of 
Phaseolus lunatus L. as new host for L. distinguendus 
(Table 1). Lariophagus texanus Crawford has also been 
reported as parasitoid on 15 species: Acanthoscelides 
(3 spp.), Algorobius (2 spp.), Callosobruchus (1 sp.), 
Merobruchus (1 sp.), Mimosestes (3 spp.) and Stator (5 
spp.) (Pérez-Benavides et al., 2019). In this study, we 
report new hosts associations for L. texanus Crawford: M. 
sonorensis Kingsolver, and A. mankinsi Johnson in pods 
of Leucaena leucocephala (Lam.) (Table 1).

Monoksa dorsiplana Boucek is the only described 
species of its genus. It has been reported in Israel, 
USA, Argentina, Chile and Uruguay as parasitoid of 
Bruchidius sp., Pseudopachymerina spinipes (Erichson) 
and Callosobruchus maculatus (Fabricius) on 2 plants 
species: Acacia farnesiana (L.) and A. caven Mol (Boucek, 
1991; Burks, 2009; Gates & Burks, 2003; Rojas-Rouusse 
et al., 2007). Here we report a a new distribution record 
of M. dorsiplana for the state of Querétaro in Mexico 
with M. nubigens (Motschulsky) as new hosts record. 
Boucek (1991) described and illustrated both sexes of M. 
dorsiplana.

One specimen of Pteromalus fuscipennis was found 
associated to 3 Bruchinae species: A. obtectus (Say), A. 
obvelatus Bridwell, and Zabrotes spp., in pods of Ph. 
vulgaris L. (Table 1). No previous host records had 
been reported for this species. Graham (1984) reported 
2 species of Euphorbiaceae (Euphorbia amygdaloides 
and E. characias) as host plants for P. fuscipennis, but 
he did not mention any host insect associated to it. The 
morphological features of the examined specimen are 
similar to those mentioned in the description of the species 
provided by Graham (1984). Also, we report 3 new host 
records for Pteromalus: A. macrophthalmus (Schaeffer), 
A. mankinsi Johnson and M. sonorensis Kingsolver in 
Leucaena leucocephala (Lam.).

Torymidae 
One species was found in this study, Torymus moazopi. 

This species was recently described by Pérez-Benavides et 
al. (2020). 
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Host relationships
This study revealed a higher species richness 

of Chalcidoidea associated to Bruchinae from plant 
material collected in central and southern Mexico than 
our previously published records (Pérez-Benavides et 
al., 2019). Paracrias pluteus Hansson, H. nigrocyaneus 
Ashmead, B. bruchivora Crawford, B. neococcidis Peck, 
M. dorsiplana Boucek and Pteromalus fuscipennis 
(Walker) are new records for Mexico, whereas a number of 
bruchine species represent new probable host associations 
(Table 1). 

Eupelmus pulchriceps is a relatively common species 
that has been found in almost all reared bruchine taxa, 
and thus it is regarded as polyphagous, being registered as 
parasitoid of more than 21 insect families (Noyes, 2020). 
Eupelmus annulatus, on the other hand, was recently 
confirmed as a secondary parasitoid through Braconidae 
and Ichneumonidae (Gibson & Fusu, 2016). Here, 
we emphasize the importance of including integrative 
taxonomic studies to investigate the number of actual 
species among the examined specimenrs assigned to E. 
sp. aff. pulchriceps and E. sp. aff. annulatus. Other species 
of Chalcidoidea cataloged as highly generalists have been 
shown to have high levels of cryptic diversity (Al khatib 
et al., 2016; Deng et al., 2013; Derocles et al., 2016; Fusu, 
2017; Gebiola et al., 2012).

Brasema neococcidis and P. fuscipennis have new host 
records, though these only are incidental parasitoids, and 
thus it was not possible to establish a direct association 
with any Bruchinae species. It is therefore necessary to 
evaluate whether these 2 species are hyperparasitoids rather 
than primary parasitoids, since Bruchinae species have not 
been reported as their associated hosts (Pérez-Benavides 
et al., 2019). Brasema bruchivora, M. dorsiplana and C. 
bennetti (with new hosts records and new distribution 
records) probably are a primary parasitoids on the species 
reported here (Table 1), because they have been reported as 
parasitoids of closely related Bruchinae species (Boucek, 
1991; Burks, 1956, 1979; DeSantis & Fidalgo, 1994; 
Gates & Burks, 2003; Herting, 1973; Peck, 1963; Pérez-
Benavides et al., 2019). 

The information obtained in this study will not only 
contribute to a better understanding of the diversity of 
tropical parasitoids, but will also serve as a basis for their 
potential use as biocontrol agents. We recognize that the 
material studied here only represents a small fraction of 
the actual species diversity of chalcidoids parasitizing 
Bruchines in the Mexican territory, and thus this number 
will considerably increase after further taxonomic efforts 
are conducted for this group.

COI species delimitation
The high rates of evolution of the mt genome within 

Chalcidoidea are closely correlated with their parasitoid 
mode of life (Castro et al., 2002; Dowton & Austin, 
1995). The GMYC model using the COI data set helped to 
confirm the 4 undescribed species of Horismenus that were 
discriminated based on external morphology (Horismenus 
spp. 1-4; Fig. 2, Supplementary materials 1, 2). The 2% 
sequence divergence approach, however, suggested that 
there is a considerably higher, cryptic species richness in 
the latter genus. Moreover, the GMYC analysis, which was 
mostly congruent with our morphological identifications, 
divided E. sp. aff. pulchriceps into 3 MOTUs. The high 
intraspecific divergence in the latter 2 genera stronlgy 
suggests that these actually represent species complexes. 

Our results suggests that the potential cryptic diversity 
in the chalcidoid taxa associated to bruchines in Mexico 
could have occurred both by sympatric and allopatric 
speciation events. Based on morphological and mt and 
nuclear markers, Kenyon et al. (2015) assessed the 
species diversity Horismenus associated to Phaseolus in 
central Mexico and Arizona. These authors found that 
the putative H. butcheri actually represents a complex of 
species that appear to have diverged by both allopatric 
and sympatric speciation events, where the involved 
taxa do not appear to be associated with a specific host 
plant but with a Bruchinae species. In our study, it was 
not possible to establish a direct association between a 
chalcidoid species and a species of Bruchinae, since more 
than 1 beetle species, and even genera, were found in 
most of the examined plants. Further studies including 
additional genetic markers and specimens will therefore 
help to confirm the species delineation of these taxa.

Through the COI markers, we confirm the utility 
for species delimitation in Chalcidoidea, including its 
usefulness to detect considerable high levels of intraspecific 
variation in E. sp. aff. pulchriceps, H. missourensis and H. 
bruchophagus. This highlights the necessity to investigate 
the actual number of species in these taxa, supporting 
the hypothesis of high levels of cryptic diversity within 
Chalcidoidea.

Acknowledgments

The first author thanks Conacyt for the scholarship 
number 620504 to support her Master´s studies in 
Agricultural Sciences at Universidad Veracruzana, 
Xalapa, Mexico. To Susana Guzmán for her help taking 
the pictures of the specimens, Rafael Torres Colín for his 
support in the identification of the collected plant material, 



	 A.L.. Pérez-Benavides et al. / Revista Mexicana de Biodiversidad 91 (2020): e913492	 20
	 https://doi.org/10.22201/ib.20078706e.2020.91.3492

Cristina Mayorga and Guillermina Ortega for her help 
with the curation of the specimens, David Schneider and 
Manuel Elías for donating part of the examined material 
and Andrea Jiménez, Laura Márquez and Nelly López for 
their help in the laboratory. This work was in part funded 
by a grant from DGAPA, UNAM (PAPIIT 2019, grant. 
No. IN201119) to AZR. 

References

Ács, Z., Challis, R., Bihari, P., Blaxter, M., Hayward, A., Melika, 
G. et al. (2010). Phylogeny and DNA barcoding of inquiline 
oak gallwasps (Hymenoptera, Cynipidae) of the Western 
Palearctic. Molecular Phylogenetics and Evolution, 55, 210–
225. https://doi.org/10.1016/j.ympev.2009.12.004 

Al Khatib, F., Cruaud, A., Fusu, L., Genson, G., Rasplus, J. Y., 
Ris, N. et al. (2016). Multilocus phylogeny and ecological 
differentiation of the “ Eupelmus urozonus species group” 
(Hymenoptera, Eupelmidae) in the West-Palaearctic. BMC 
Evolutionary Biology, 16, 13. https://doi.org/10.1186/
s12862-015-0571-2 

Boucek, Z. (1977). A faunistic review of the Yugoslavian 
Chalcidoidea (Parasitic Hymenoptera). Acta Entomologica 
Jugoslavica 13(Supplement), 63, 145 p.

Boucek, Z. (1991). Four new genera of European Pteromalidae 
(Hymenoptera), with some taxonomic changes. Bollettino 
di Zoologia Agraria e Bachicoltura- Milano, 22, 195–206.

Bouckaert, R., Heled, J., Kühnert, D., Vaughan, T., Wu, C. H., 
Xie, D., Suchard, M. A., Rambaut, A., & Drummond, A. 
J. (2014). BEAST 2, A Software Platform for Bayesian 
Evolutionary Analysis. Plos Computational Biology, 10, 
e1003537. https://doi.org/10.1371/journal.pcbi.1003537 

Burks, A. R. (2009). Phylogenetics of Pteromalidae and 
Eulophidae (Hymenoptera, Chalcidoidea) with a study of 
cranial bridges in Chalcidoidea (Ph.D. Thesis). University 
of California, Riverside, California, USA.

Burks, B. D. (1956). The species of Chryseida (Hymenoptera, 
Eurytomidae). Bulletin of the Brooklyn Entomological 
Society, 51, 109–116.

Burks, B. D. (1971). The Nearctic species of Horismenus Walker 
(Hym., Eulophidae). Proceedings of the Entomological 
Society of Washington, 73, 68–83.

Burks, B. D. (1979). Torymidae (Agaoninae) and all other 
families of Chalcidoidea (excluding Encyrtidae). In K.V. 
Krombein, P. D. Jr. Hurd, D.R. Smith, & B. D. Burks (Eds.), 
Catalog of Hymenoptera in America North of Mexico (1: 
863). Washington D.C.: Smithsonian Institute Press. 

Castro, L. R., Austin, A. D., & Dowton, M. (2002). Contrasting 
rates of mitochondrial molecular evolution in parasitic 
Diptera and Hymenoptera. Molecular Biology and Evolution, 
19, 1100–1113. https://doi.org/10.1093/oxfordjournals.
molbev.a004168 

Cognato, A. I. (2006). Standard percent DNA sequence 
difference for insects does not predict species boundaries. 
Journal of Economic Entomology, 99, 1037–1045. https://
doi.org/10.1093/jee/99.4.1037 

Crawford, J. C. (1908). Some new Chalcidoidea. Proceedings of 
the Entomological Society of Washington, 9,158.

Cross, W. H., & Mitchell, H. C. (1968). Parasites of the boll 
weevil in Mexico. Folia Entomológica Mexicana, 18, 19–24.

Cruaud, A., Jabbour-Zahab, R., Genson, G., Cruaud, C., Couloux, 
A., Kjellberg, F. et al. (2010). Laying the foundations for a new 
classification of Agaonidae (Hymenoptera, Chalcidoidea), a 
multilocus phylogenetic approach. Cladistics, 26, 359–387. 
https://doi.org/10.1111/j.1096-0031.2009.00291.x 

Dayrat, B. (2005). Towards integrative taxonomy. Biological 
Journal of the Linnean Society, 85, 407–415. https://doi.
org/10.1111/j.1095-8312.2005.00503.x 

De la Cruz, A., Romero, J., Carrillo, J. L., García, E., Grether, R., 
Sánchez, S. et al. (2013). Brúquidos (Coleoptera, Bruchidae) 
del estado de Tabasco, México. Acta Zoológica Mexicana, 
29, 1–95.

Deng, J., Yu, F., Li, H. B., Gebiola, M., Desdevises, Y., Wu, 
S. A. et al. (2013). Cophylogenetic relationships between 
Anicetus parasitoids (Hymenoptera, Encyrtidae) and their 
scale insect hosts (Hemiptera, Coccidae). BMC Evolutionary 
Biology, 13, 275. https://doi.org/10.1186/1471-2148-13-275 

Derocles, S. A., Plantegenest, M., Rasplus, J. Y., Marie, A., 
Evans, D. M., Lunt, D. H. et al. (2016). Are generalist 
Aphidiinae (Hym. Braconidae) mostly cryptic species 
complexes? Systematic Entomology, 41, 379–391. https://
doi.org/10.1111/syen.12160 

DeSantis, L. (1967). Catálogo de los himenópteros argentinos 
de la Serie Parasítica, incluyendo Bethyloidea. La Plata: 
Comision de Investigacion Cientifica. 

DeSantis, L. (1979). Catálogo de los himénopteros calcidoideos 
de América al sur de los Estados Unidos. Provincia de Buenos 
Aires: Publicación especial, Comisión de Investigaciones 
Científicas.

DeSantis, L. (1989). Catálogo de los himenópteros Calcidoides 
(Hymenoptera) al sur de los Estados Unidos. Acta 
Entomológica Chilena (Segundo Suplemento), 15, 9–90.

DeSantis, L., & Fidalgo, P. (1994). Catálogo de himenópteros 
calcidoideos. Serie de la Academia Nacional de Agronomía  
y Veterinaria, 13, Buenos Aires. 

Dowton, M., & Austin, A. D. (1995). Increased genetic diversity 
in mitochondrial genes is correlated with the evolution of 
parasitism in the Hymenoptera. Journal of Molecular 
Evolution, 41, 958–965. https://doi.org/10.1007/BF00173176 

Folmer, O., Black, M., Hoeh, W., Lutz, R. & Vrijenhoek, R. 
(1994). DNA primers for amplification of mitochondrial 
cytochrome c oxidase subunit I from diverse metazoan 
invertebrates. Molecular Marine Biology and Biotechnology, 
3, 294–299. 

Forister, G. W., & Johnson, C. D. (1971). Bionomics of 
Merobruchus julianus (Coleoptera, Bruchinae). Coleopterists’ 
Bulletin, 24, 84–87.

Fujisawa, T., & Barraclough, T. G. (2013). Delimiting species 
using single-locus data and the Generalized Mixed Yule 
Coalescent approach: a revised method and evaluation on 
simulated data sets. Systematic Biology, 62, 707–724. https://
doi.org/10.1093/sysbio/syt033 



	 A.L.. Pérez-Benavides et al. / Revista Mexicana de Biodiversidad 91 (2020): e913492	 21
	 https://doi.org/10.22201/ib.20078706e.2020.91.3492

Fusu, L. (2017). An integrative taxonomic study of European 
Eupelmus (Macroneura) (Hymenoptera, Chalcidoidea, 
Eupelmidae), with a molecular and cytogenetic analysis of 
Eupelmus (Macroneura) vesicularis, several species hiding 
under one name for 240 years. Zoological Journal of the 
Linnean Society, 181, 519–603. https://doi.org/10.1093/
zoolinnean/zlw021 

Gahan, A. B. (1910). Four new species of Hymenoptera, 
Chalcidoidea, Encyrtidae. Canadian Entomologist, 42, 205

Gahan, A. B. (1930). Synonymical and descriptive notes on 
Parasitic Hymenoptera. Proceedings of the United States 
National Museum, 77, 1–12.

Gates, M., & Burks, R. (2003). Hosts and ranges. Chalcid 
Forum 25,5. Available: https://www.ars.usda.gov/
ARSUserFiles/80420580/cf25.pdf 

Gebiola, M., Goméz-Zurita, J., Monti, M. M., Navones, P., & 
Bernardo, U. (2012). Integration of molecular, ecological, 
morphological and endosymbiont data for species delimitation 
within the Pnigalio soemius complex (Hymenoptera, 
Eulophidae). Molecular Ecology, 21, 1190–2108. https://
doi.org/10.1111/j.1365-294X.2011.05428.x 

Gibson, G. A. P. (1995). Parasitic wasps of the subfamily 
Eupelminae, classification and revision of world genera 
(Hymenoptera, Chalcidoidea, Eupelmidae). Memoirs on 
Entomology, International, 5, 1–421.

Gibson, G. A. P. (2011). The species of Eupelmus (Eupelmus) 
Dalman and Eupelmus (Episolindelia) Girault (Hymenoptera, 
Eupelmidae) in North America north of Mexico. Zootaxa, 
2951, 33–41. https://doi.org/10.11646/zootaxa.2951.1.1 

Gibson, G. A. P. (2013). Revision of the species of Jaliscoa 
Bouček within a review of the identity, relationships 
and membership of Jaliscoa, Catolaccus Thomson, 
Eurydinoteloides Girault, Lyrcus Walker and Trimeromicrus 
Gahan (Hymenoptera, Pteromalidae). Zootaxa, 3612, 1–85. 
https://doi.org/10.11646/zootaxa.3612.1.1 

Gibson, G. A. P. (2016). Revision of the Neotropical genus 
Macroeupelmus Ashmead (Hymenoptera: Chalcidoidea: 
Eupelmidae). Zootaxa, 4161, 81–115. https://doi.
org/10.11646/zootaxa.4161.1.3 

Gibson, G. A. P., & Fusu, L. (2016). Revision of the Palaearctic 
species of Eupelmus (Eupelmus) Dalman (Hymenoptera, 
Chalcidoidea, Eupelmidae). Zootaxa, 4081, 1–331. https://
doi.org/10.11646/zootaxa.4081.1.1 

Gibson, G. A. P., Huber, J. T., & Woolley, J. B. (Eds). (1997). 
Annotated keys to the genera of Nearctic Chalcidoidea 
(Hymenoptera). Ottawa: National Research Council of 
Canada Research Press.

Godfray, H. C., & Shimada, M. (1999). Parasitoids, a model 
system to answer questions in behavioral, evolutionary and 
population ecology. Researches on Population Ecology, 41, 
3–10. https://doi.org/10.1007/PL00011980 

Gómez, J. F., Hernández-Nieves, M., Garrido-Torres, A. M., 
Askew, R. R., & Nieves- Aldrey, J. L. (2006). Chalcidoidea 
(Hymenoptera) associated with galls of Cynipidae 
(Hymenoptera) in the Comunidad de Madrid (Spain). 
Graellsia, 62 (número extraordinario), 293–331.

Graham, M. W. R. V. (1984). New Chalcidoidea (Insecta, 
Hymenoptera) mainly from France, including several species 
of Eurytoma and Pteromalus associated with Euphorbia. 
Journal of Natural History, 18, 495–520. https://doi.
org/10.1080/00222938400770431 

Greathead, D. J. (1986). Parasitoids in classical biological 
control. In J. K. Waage, & D. J. Greathead (Eds.), Insect 
parasitoids (pp. 287–318). London: Academic Press.

Grissell, E. E. (1976). A revision of western Nearctic species of 
Torymus Dalman (Hymenoptera, Torymidae). University of 
California Publications in Entomology, 79, 1–120.

Hall, B. G. (2005). Comparison of the Accuracies of Several 
Phylogenetic Methods Using Protein and DNA Sequences. 
Molecular Biology and Evolution, 22, 792–802. https://doi.
org/10.1093/molbev/msi066 

Hansson, C. (2002). Eulophidae of Costa Rica (Hymenoptera, 
Chalcidoidea). Memoirs of the American Entomological 
Institute, 67, 1–290.

Hansson, C. (2009). Eulophidae of Costa Rica (Hymenoptera, 
Chalcidoidea). 3: The genus Horismenus. Memoirs of the 
American Entomological Institute, 82, 187 p.

Hansson, C., Aebei, A., & Benrey, B. (2004). Horismenus species 
(Hymenoptera, Eulophidae) in a bruchid beetle parasitoid 
guild, including the description of a new species. Zootaxa, 
548, 1–16. https://doi.org/10.11646/zootaxa.548.1.1 

Hebert, P. D. N., Cywinska, A., Ball, S. L., & DeWaard, J. 
R. (2003). Biological identification through DNA barcodes. 
Proceedings of the Royal Society of London Series A, 
Biological Sciences, 270, 96–99. https://doi.org/10.1098/
rspb.2002.2218 

Hebert, P. D. N., Penton, E. H., Burns, J. M., Janzen, D. H., & 
Hallwachs, W. (2004). Ten species in one, DNA barcoding 
reveals cryptic species in the neotropical skipper butterfly 
Astraptes fulgerator. Proceedings of the National Academy 
of Sciences of the United States of America, 101, 14812–
14817. https://doi.org/10.1073/pnas.0406166101 

Heraty, J. M. (2004). Molecular systematics, Chalcidoidea 
and Biological Control. In L. E. Ehler, R. Sforza, & T. 
Mateille (Ed). Genetics, evolution and biological control. 
Massachusetts: CABI Publishing.

Heraty, J. M. (2009). Parasitoid biodiversity and insect pest 
management. In R. G. Foottit, & P. H. Adler (Eds.), Insect 
biodiversity (pp. 445–462). London: Wiley-Blackwell. 

Heraty, J. M., Burks, R. A., Cruaud, A., Gibson, G. A. P., 
Liljeblad, J., Munro, J. et al. (2013). A phylogenetic analysis 
of the megadiverse Chalcidoidea (Hymenoptera). Cladistics, 
29, 466–542. https://doi.org/10.1111/cla.12006 

Herting, B. (1973). Coleoptera to Strepsiptera. A catalogue of 
parasites and predators of terrestrial arthropods. Section A. 
Host or prey/enemy, 3. England: Commonwealth Agricultural 
Bureaux, Institute of Biological Control.

Hetz, M., & Johnson, C. (1988). Hymenopterous parasites of 
some Bruchid beetles of North and Central America. Journal 
of Stored Products Research, 24, 131–143. https://doi.
org/10.1016/0022-474X(88)90010-0 



	 A.L.. Pérez-Benavides et al. / Revista Mexicana de Biodiversidad 91 (2020): e913492	 22
	 https://doi.org/10.22201/ib.20078706e.2020.91.3492

Jeffery, N. W., Elías-Gutiérrez, M., & Adamowicz, S. J. (2011). 
Species diversity and phylogeographical affinities of the 
Branchiopoda (Crustacea) of Churchill, Manitoba, Canada. 
Public Library of Science One, 6, e18364. https://doi.
org/10.1371/journal.pone.0018364 

Johnson, C. D., & Kingsolver, J. M. (1981). Checklist of the 
Bruchidae (Coleoptera) of Canada, United States, Mexico, 
Central America and the West Indies. The Coleopterists’ 
Bulletin, 35, 409–422.

Kaartinen, R., Stone, G. N., Hearn, J., Lohse, K., & Roslin, T. 
(2010). Revealing secret liaisons, DNA barcoding changes 
our understanding of food webs. Ecological Entomology, 35, 
623–638. https://doi.org/10.1111/j.1365-2311.2010.01224.x 

Kenyon, S. G., Buerki, S., Hansoon, C., Alvarez, N., & 
Benrey, B. (2015). Uncovering cryptic parasitoid diversity 
in Horismenus (Chalcidoidea, Eulophidae). Plos One, 10, 
e0136063. https://doi.org/10.1371/journal.pone.0136063 

Kimura, M. (1980). A simple method for estimating evolutionary 
rate of base substitutions through comparative studies of 
nucleotide sequences. Journal of Molecular Evolution, 16, 
111–120. https://doi.org/10.1007/BF01731581 

Kingsolver, J. M. (2004). Handbook of the Bruchidae of the 
United States and Canada (Insecta, Coleoptera). U.S. D. A 
Technical Bulletin, 1, 1–324.

LaSalle, J. (1993). Parasitic Hymenoptera, biological control 
and biodiversity. In J. LaSalle, & Gauld, I. D. (Eds.), 
Hymenoptera and biodiversity. Wallingford, UK: CAB 
International.

LaSalle, J., & Gauld, I. D. (1991). Parasitic Hymenoptera and 
the biodiversity crisis. Redia, 74, 315–334.

Luna, C. J., Romero, N. J., & Jones, R. W. (2002). Lista de 
Bruchidae del estado de Querétaro, México (Insecta, 
Coleoptera). Acta Zoologica Mexicana, 87, 17-28.

Matošević, D., & Melika, G. (2013). Recruitment of native 
parasitoids to a new invasive host, first results of Diyocosmus 
kuriphilus parasitoid assemblage in Croatia. Bulletin of 
Insectology, 66, 233–235.

Meier, R., Shiyang, K., Vaidya, G., & Ng, P. (2006). DNA 
barcoding and taxonomy in Diptera, a tale of high intraspecific 
variability and low identification success. Systematic Biology, 
55, 715–728. https://doi.org/10.1080/10635150600969864 

Melika, G., Csoka, G., Stone, G. N., & Schonrogge, K. 
(2002). Parasitoids reared from galls of Andricus aestivalis 
Giraud, A. grossilaria Giraud, A. multiplicatus Giraud, 
and A. vindobonensis Muellner in Hungary (Hymenoptera, 
Cynipidae). Folia Entomologica Hungarica, 63, 105–112.

Noyes, J. S. (1978). On the numbers of genera and species of 
Chalcidoidea (Hymenoptera) in the world. Entomologist’s 
Gazette, 29, 163–164.

Noyes, J. S. (2020). Universal Chalcidoidea database. World 
Wide Web electronic publication. Available: http//www.
nhm.ac.uk/chalcidoids 

Noyes, J. S., & Hayat, M. (1994). Oriental mealybug parasitoids 
of the Anagyrini (Hymenoptera, Encyrtidae). Wallingford, 
UK: CAB International.

Oliveira, D. C. S. G., Raychoudhury, R., Lavrov, D. V., & 
Werren, J. H. (2008). Rapidly evolving mitochondrial 
genome and directional selection in mitochondrial genes in 
the parasitic wasp Nasonia (Hymenoptera, Pteromalidae). 
Molecular Biology and Evolution, 25, 2167–2180. https://
doi.org/10.1093/molbev/msn159 

Padial, J. M., Miralles, A., De la Riva, I., & Vences, M. (2010). 
The integrative future of taxonomy. Frontiers in Zoology, 7, 
1–14. https://doi.org/10.1186/1742-9994-7-16 

Peck, O. (1963). A catalogue of the Nearctic Chalcidoidea (Insecta, 
Hymenoptera). Canadian Entomologist (Supplement), 30, 
221.

Peréz, G., & Bonet, A. (1985). Hymenopterous parasites of 
Acanthoscelides obtectus (Say) (Coleoptera, Bruchinae) 
in Tepoztlán, Morelos. Folia Entomológica Mexicana, 59, 
71–78.

Pérez-Benavides, A. L., Hernández-Baz, F., González, J. M., 
& Riverón, A. Z. (2019). Updated taxonomic checklist of 
Chalcidoidea (Hymenoptera) associated with Bruchinae 
(Coleoptera: Chrysomelidae). Zootaxa, 4638, 301–343. 
https://doi.org/10.11646/zootaxa.4638.3.1 

Pérez-Benavides, A. L., Hernández-Baz, F., González, J. 
M., & Riverón, A. Z. (2020). A new species of Torymus 
(Hymenoptera: Torymidae) associated with two genera 
of Bruchinae (Coleoptera: Chrysomelidae) in México. 
Florida Entomologist, 102, 713–716. https://doi.
org/10.1653/024.102.0407 

Pikart, T. G., Souza, G. K., Costa, V. A., Hansson, C., & 
Zanuncio, J. C. (2011). Paracrias pluteus (Hymenoptera, 
Eulophidae) in Brazil, new distribution and host records, and 
with a new host group for Paracrias. ZooKeys, 2011, 77–82. 
https://doi.org/10.3897/zookeys.102.1343 

Pons, J., Barraclough, T. G., Gómez-Zurita, J., Cardoso, A., 
Durán, D. P., Hazell, S. et al. (2006). Sequence-based 
species delimitation for the DNA taxonomy of undescribed 
insects. Systematic Biology, 55, 595–609. https://doi.
org/10.1080/10635150600852011 

Ratnasingham, S., & Hebert, P. D. (2013). A DNA-based registry 
for all animal species: the Barcode Index Number (BIN) 
system. Plos One, 8, e66213. https://doi.org/10.1371/journal.
pone.0066213 

Rivera, J., & Currie, D. C. (2009). Identification of Nearctic 
black flies using DNA barcodes (Diptera, Simuliidae). 
Molecular Ecology Resources, 9, 224–236. https://doi.
org/10.1111/j.1755-0998.2009.02648.x 

Robinson, E. A., Blagoev, G. A., Hebert, P. D. N., & Adamowicz, 
S. J. (2009). Prospects for using DNA barcoding to identify 
spiders in species-rich genera. Zookeys, 16, 27–46. https://
doi.org/10.3897/zookeys.16.239 

Rojas-Rousse, D., Poitrineau, K., & Basso, C. (2007). 
The potential of mass rearing of Monoksa dorsiplana 
(Pteromalidae) a native gregarious ectoparasitoid of 
Pseudopachymeria spinipes (Bruchidae) in South America. 
Biological Control, 41, 348–353. https://doi.org/10.1016/j.
biocontrol.2007.03.009 



	 A.L.. Pérez-Benavides et al. / Revista Mexicana de Biodiversidad 91 (2020): e913492	 23
	 https://doi.org/10.22201/ib.20078706e.2020.91.3492

Romero, N. J. (2002). Bruchidae. In J. Llorente, & J. J. 
Morrone (Eds.), Biodiversidad, taxonomía y biogeografía de 
artrópodos de México, hacia una síntesis de su conocimiento. 
Ciudad de México: UNAM. 

Romero, N. J. (2009). Dos nuevos registros de géneros de 
Bruchidae (Insecta, Coleoptera) para México. Acta Zoológica 
Mexicana, 25, 671–672.

Romero, N. J., & Johnson, C. D. (2004). Sinopsis de los 
brúquidos de México (Insecta, Coleoptera). In M. Morales, 
A. M. Ibarra, A. P. Rivera, & S. Stanford (Ed.), Entomología 
Mexicana,Vol. 3 (pp. 758–763). Montecillo, México: Colegio 
de Postgraduados-SME.

Santos, A. M. C., Besnard, G., & Quicke, D. J. (2011). Applying 
DNA barcoding for the study of geographical variation in 
host-parasitoid interactions. Molecular Ecology Resources, 
11, 46–59. https://doi.org/10.1111/j.1755-0998.2010.02889.x 

Schauff, M. E. (1985). Taxonomic study of the Nearctic 
species of Elachertus Spinola (Hymenoptera, Eulophidae). 
Proceedings of the Entomological Society of Washington, 
87, 843–858.

Sheffield, C. S., Hebert, P. D. N., Kevan, P. G., & Packer, 
L. (2009). DNA barcoding a regional bee (Hymenoptera, 
Apoidea) fauna and its potential for ecological studies. 
Molecular Ecology Resources, 9, 196–207. https://doi.
org/10.1111/j.1755-0998.2009.02645.x 

Smith, M. A., Rodríguez, J. J., Whitfield, J. B., Deans, A. 
R., Janzen, D. H., Hallwachs, W. et al. (2008). Extreme 
diversity of tropical parasitoid wasps exposed by iterative 
integration of natural history, DNA barcoding, morphology, 
and collections. Proceedings of the National Academy of 
Sciences of the United States of America, 105, 12359–12364. 
https://doi.org/10.1073/pnas.0805319105 

Southgate, B. J. (1979). Biology of the Bruchidae. Annual Review 
of Entomology, 24, 449–73. 

Stojanova, A. (2006). Chalcid wasps (Hymenoptera: Chalcidoidea) 
from the collection of Dr. L. Vassileva-Samnalieva at the 
Institute of Zoology, Bulgarian Academy of Sciences. Acta 
Zoologica Bulgarica, 58, 57–72.

Sun, X. J., Xiao, J. H., Cook, J. M., Feng, G., & Huang, D. 
W. (2011). Comparison of host mitochondrial, nuclear and 
endosymbiont bacterial genes reveal cryptic fig wasp species 
and the effects of Wolbachia on host mtDNA evolution and 
diversity. BMC Evolutionary Biology, 11, 1–8. https://doi.
org/10.1186/1471-2148-11-86 

Thompson, W. R. (1955). A catalogue of the parasites and 
predators of insect pests. Section 2). Host parasite catalogue, 
Part 3). Hosts of the Hymenoptera (Calliceratid to Evaniid). 
Ottawa: Commonwealth Agricultural Bureaux Ottawa. 

Triplehorn, C., & Johnson, N. (2005). Borror and DeLong’s 
introduction to the study of insects, 7th edition. Australia: 
Thomson, Brooks/Cole, 2005

Will, K. G, Mishler, B. D., & Wheeler, Q. D. (2005). The 
perils of DNA barcoding and the need for integrative 
taxonomy. Systematic Biology, 54, 844–851. https://doi.
org/10.1080/10635150500354878 

Xiao, J. H., Jia, J. G., Murphy, R. W., & Huang, D. W. (2011). 
Rapid evolution of the mitochondrial genome in chalcidoid 
wasps (Hymenoptera, Chalcidoidea) driven by parasitic 
lifestyles. Public Library of Science One, 6, e26645. https://
doi.org/10.1371/journal.pone.0026645 

Zerova, M. D. (1980). A new species of the genus Chryseida 
Spinola (Hymenoptera, Eurytomidae) from Central America. 
Entomologicheskoe Obozrenie, 59, 176–178.


