
First description of the karyotype of a eucharitid wasp... 607

First description of the karyotype of a eucharitid wasp 
(Hymenoptera, Chalcidoidea, Eucharitidae)

Igor Silva Santos1,2, Jacques Hubert Charles Delabie3,4, Marco Antonio Costa1, 
Cléa Santos Ferreira Mariano1, Janisete Gomes Silva1

1 Universidade Estadual de Santa Cruz, Departamento de Ciências Biológicas, Ilhéus, Bahia, 45.662-900, 
Brazil 2 Instituto Federal de Educação, Ciência e Tecnologia Baiano, Santa Inês, Bahia, 45.320-000, Brazil 
3 Laboratório de Mirmecologia, CEPEC/CEPLAC, Itabuna, Bahia, 45.600-000, Brazil 4 Universidade 
Estadual de Santa Cruz, Departamento de Ciências Agrárias e Ambientais, Ilhéus, Bahia, 45.662-900, Brazil

Corresponding author: Janisete Gomes Silva (jgs10@uol.com.br)

Academic editor: V. Gokhman  |  Received 28 April  2015  |  Accepted 1 July 2015  |  Published 29 September 2015

http://zoobank.org/2852B303-DBBD-4FCF-86E2-AA8C6A230C5C

Citation: Santos IS, Delabie JHC, Costa MA, Mariano CSF, Silva JG (2015) First description of the karyotype of a 
eucharitid wasp (Hymenoptera, Chalcidoidea, Eucharitidae). Comparative Cytogenetics 9(4): 607–612. doi: 10.3897/
CompCytogen.v9i4.5201

Abstract
The haploid karyotype of Kapala sp. (Eucharitidae), a parasite of the Neotropical ant Dinoponera lucida 
Emery, 1901 (Hymenoptera, Formicidae), is reported for the first time. It consists of four metacentric 
chromosomes. Chromosomes in the family Eucharitidae were unknown so far; therefore, our results con-
firm that multiple parallel chromosomal fusions have taken place in several lineages within the superfamily 
Chalcidoidea.
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Introduction

Eucharitidae are a comparatively small family of hymenopteran parasitoid wasps with 
423 described species (Noyes 2014). They belong to the superfamily Chalcidoidea, an 
economically important and extremely diverse group with more than 22,000 described 
species out of an estimated number of about 500,000 species living today (Gokhman 
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2013, Noyes 2014). According to Murray et al. (2013), the exclusive association be-
tween parasitic wasps within this family and ants started approximately 72 Mya ago. 
Eucharitids are one of the few wasp groups that were able to break the ants’ communi-
cation codes used in kin recognition among colony members via behavioral, morpho-
logical, and chemical adaptations (Murray et al. 2013).

Despite the large number of described species, less than 1% of chalcid wasps have 
been karyotyped so far (Gokhman 2009). Two groups of families used to be recog-
nized within Chalcidoidea based on karyotypes: one group with species showing high 
chromosome numbers (n=9–11) and a second group with species showing low chro-
mosome numbers (n=3–7) (Gokhman 2005, Gokhman and Gumovsky 2009). Re-
cent studies, however, have revealed an even more complex pattern (Gokhman 2013). 
For instance, species with lower chromosome numbers (n = 5–7) were found in the 
families Eurytomidae and Encyrtidae, which initially were placed into the “high- num-
bered” group (Gokhman 2013). Karyotype evolution in this group has been a matter 
of discussion for the past decade since chromosome rearrangements are likely to have 
played an important role in the diversification of parasitoid wasps. However, it is dif-
ficult to analyze karyotype changes within a phylogenetic framework since despite 
recent progress (Munro et al. 2011, Heraty et al. 2013) phylogenetic relationships 
within Chalcidoidea are still largely unknown. It is noteworthy that depending on the 
outgroup used, one can arrive at different conclusions based on the same cytogenetic 
data, as in the case of Eupelmidae (Fusu 2008, Gokhman and Gumovsky 2009).

Wasps of the genus Kapala Cameron, 1884 (Hymenoptera: Eucharitidae) are spe-
cialized ant parasitoids that are associated with several poneromorph ant genera such 
as Ectatomma F. Smith, 1858, Gnamptogenys Roger, 1863, Typhlomyrmex Mayr, 1862 
(Ectatomminae), Hypoponera Santschi, 1938, Neoponera Emery, 1901, Odontomachus 
Latreille, 1804, Pachycondyla F. Smith, 1858, Pseudoponera Emery, 1900 and Dinopo-
nera Roger, 1861 (Ponerinae) (Pérez-Lachaud et al. 2006, Buys et al. 2010, Lachaud 
et al. 2012, Murray et al. 2013, Lachaud and Pérez-Lachaud 2015). So far, only 17 
out of more than 60 estimated species have been described within this genus, which 
is widespread and most commonly collected in the Neotropical region (Heraty 2002, 
Pérez-Lachaud et al. 2006, Lachaud et al. 2012). Brazil harbors a high diversity of Ka-
pala wasps, however, only eight species have been reported to date from this country 
(Noyes 2014).

In this paper, we present the first description of the karyotype in a eucharitid wasp 
(Kapala sp.) and discuss the importance of these results for the understanding of karyo-
type evolution in parasitic wasps.

Material and methods

Two specimens of Kapala sp. (presumably a new species according to J. Heraty, 2014, 
in litt.) were found inside the cocoons of Dinoponera lucida Emery, 1901 (Formicidae, 
Ponerinae), a young adult male (Fig. 1) and a female pupa. The adult specimen was 



First description of the karyotype of a eucharitid wasp... 609

deposited at the University of California Riverside Entomology Research Museum, 
USA. The host colony of D. lucida was collected in the fields of the Barrolândia station 
of CEPLAC in Belmonte, state of Bahia, Brazil (47°73'02"S, 82°21'24"W). The pupa 
was dissected and the cerebral ganglia were used for obtaining mitotic metaphases ac-
cording to Imai et al. (1988). Metaphases were stained using Giemsa stain (1:30) and 
analyzed with an Olympus BX60 microscope equipped with a digital camera. The 
adult specimen and pupa were studied and photographed with an Olympus SZX7 
stereomicroscope. The photographs of the collected insect specimens and metaphases 
were taken using the Image Pro Plus® version 4.1 analysis software (Media Cybernet-
ics). Karyotypes were digitally mounted and the chromosomes were grouped according 
to Levan et al. (1964).

Results and discussion

This is the first description of the karyotype of a eucharitid wasp. A total of four meta-
phases were obtained, all of them showing 2n=8 chromosomes. The karyotype of this 
species (Fig. 2) showed four pairs of metacentric chromosomes with the first pair long-
er than the remaining three. This karyotype pattern is similar to others described in 
parasitic wasps with a low chromosome number (n=3–5) (Gokhman and Gumovsky 
2009). Considering the known phylogenetic relationships, Eucharitidae together with 
Perilampidae and Pteromalidae belong to a derived family group of parasitic wasps that 
probably has undergone independent reductions in chromosome number during kary-
otype evolution (Gokhman and Gumovsky 2009, Murray et al. 2013). These assump-

Figure 1. Adult male specimen of Kapala sp.
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tions are based on the observations that the haploid chromosome number n=11 could 
be an ancestral character state for the superfamily Chalcidoidea (Gokhman 2013). 
Species with a low chromosome number are assumed to have undergone chromosome 
fusions, which would lead to the reduction in chromosome number and consequently 
to an increase in chromosome size.

The chromosome number of n=4 in Kapala sp. (Eucharitidae) is quite similar to 
those reported in other Chalcidoidea families such as Perilampidae (n=3) and Ptero-
malidae (n=4–7). Perilampus ruschkai Hellén (Perilampidae), n=3 (Gokhman 2005), 
was clustered in the same clade with Eucharitidae and some Pteromalidae subfami-
lies in a phylogenetic tree of Chalcidoidea (Gokhman and Gumovsky 2009). Ac-
cording to the latter paper, in the clade comprising Eucharitidae, Perilampidae, and 
Pteromalidae, a reduction in chromosome number from n=9–11 to n=3–7 during 
karyotype evolution occurred independently from other clades such as Trichogram-
matidae + Eulophidae and Chalcididae + Leucospidae. As discussed in Gokhman 
and Gumovsky (2009) and Munro et al. (2011), Perilampidae (even if sometimes 
recovered as a paraphyletic clade) is the sister group of Eucharitidae. According to 
Gokhman (2011), although studies on the evolution of karyotypes in parasitic wasps 
are still scarce, it is known that the chromosome rearrangements involved in events 
of karyotype evolution are mainly fusions (centric and tandem), pericentric inver-
sions, and rare cases of fission followed by the growth of constitutive heterochroma-
tin. This author also points out that similar karyotypes have been described in groups 
somewhat distinct taxonomically, a phenomenon called karyotypic orthoselection 
by White (1973).

The karyotype of Kapala sp. analyzed herein falls into the seventh karyotype pat-
tern group defined by Gokhman (2011), in which n values vary from 3-7, with a meta-
centric: acrocentric ratio ≥ 1 and the first chromosome pair less than 1.5 times longer 
than the remaining three pairs. According to Gokhman (2011), this karyotype pattern 
represents the final stage of pairwise chromosomal fusions for parasitoid wasps. This 
first description of the karyotype of a Kapala species corroborates a previous hypoth-
esis that this group of wasps would have a low-numbered karyotype (Gokhman and 
Gumovsky 2009) and therefore confirms that multiple parallel chromosomal fusions 
have taken place in several lineages within the superfamily Chalcidoidea (Gokhman 

Figure 2. Metaphase plate and diploid karyotype of Kapala sp. Bar=10 µm.
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2013). Further analyses including larger samples and other cytogenetic techniques will 
provide more information for the better understanding of the role of chromosomal 
rearrangements in the evolution of parasitoid wasps.
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