
INTRODUCTION

Members of the family Rhopalidae are frequently called
scentless plant bugs. The taxon was first recognised as a
higher group by Amyot and Serville in 1853 as the “Rho-
palides” and later considered as a subfamily of the Corei-
dae, it is currently treated as a distinct family (Schaefer,
1964; Schuh & Slater, 1995). So far, two subfamilies
(Rhopalinae and Serinethinae) comprising 18 genera and
209 recognised species are distributed in all major faunal
regions in both the Old and the New Worlds (Schuh &
Slater, 1995).

Within Rhopalidae, 24 species from 12 genera have
been cytogenetically analyzed so far. Available data con-
firm that all species are characterised by the possession of
a pair of m chromosomes, an X0/XX (male/female) sex
determining system, and a constant male/female diploid
number of 13 (10 + 2m + X0)/14 (10 + 2m + XX)
(Ueshima, 1979). Wilson (1905) introduced the term m
chromosomes to describe the smallest chromosome pair
in Hemiptera which behaves differently from both the
autosomes and the sex chromosomes during meiosis. The
m chromosomes are usually unpaired during early meiotic
prophase I, but at diakinesis they come close together. At
metaphase I they are always associated end-to-end
(touch-and-go pairing) forming a pseudobivalent which
segregates reductionally at anaphase I. The m chromo-
somes segregate equationally at the second meiotic divi-
sion, resembling the autosomal bivalents. As the rule for

the order Heteroptera, the family is cytologically charac-
terised by the possession of holokinetic chromosomes and
a pre-reductional type of meiosis: while the autosomal
bivalents and the m chromosomes segregate reductionally
at anaphase I, the sex chromosomes are achiasmatic and
segregate equationally.

Among the Serinethinae, morphologically characterised
by the presence of functional scent glands in the adults as
a neotenic condition, the genus Jadera, Stål, 1862, with
18 species described so far, is committed to tropical and
subtropical areas in the Neartic and Neotropical regions,
distributed from the Southern United States to central
Argentina (Göllner-Scheiding, 1979, 1982; Schuh &
Slater, 1995). Available cytogenetic data on the genus
Jadera is scarce. So far, specimens of J. haematoloma

(Herrich-Schaeffer, 1847) from Texas (USA) and J. san-

guinolenta (Fabricius, 1775) from Brazil have been
described (Piza, 1946; Porter, 1917). Reported data dem-
onstrated that both species shared the corresponding cyto-
genetic characteristics of the family, with males carrying
13 (10 + 2m + X0) chromosomes (Piza, 1946; Porter,
1917).

In the present study we analyzed the meiotic chromo-
some behaviour in males of J. haematoloma and J. san-

guinolenta from different Argentinean localities.
Although the results corroborate that both species are
characterised by a diploid chromosome number of 13 ele-
ments, including 10 autosomes, a pair of m chromosomes
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Abstract. So far, available cytogenetic data on 24 species of Rhopalidae reveal a male diploid chromosome number of 13, with a
pair of m chromosomes and an X0/XX (male/female) sex chromosome determining system. As a rule Heteroptera have holokinetic
chromosomes and a pre-reductional type of meiosis: the autosomal bivalents and the m pseudobivalent segregate reductionally at
first meiotic division, while the X chromosome segregates equationally. In the present study, the meiotic chromosome behaviour was
analyzed in males from different Argentinean populations of Jadera haematoloma and J. sanguinolenta. Our results corroborate the
diploid chromosome number and general patterns of male meiosis previously reported by other authors in samples from Brazil and
Texas (USA). Among bivalents, one is remarkably larger and may present one or two terminal chiasmata. Comparison of mean chi-
asma frequency between Jadera haematoloma (5.63) and J. sanguinolenta (5.14) revealed that differences are significant. In most
individuals of both species the largest pair appears as univalents in a variable number of cells and shows a regular meiotic segrega-
tion. Autosomal univalents orientate axially at metaphase I (with their long axis parallel to the spindle axis) and segregate equation-
ally at anaphase I. At metaphase II they associate end-to-end forming a pseudobivalent that segregates reductionally at anaphase II.
An hypothesis is suggested to explain the appearance of the largest pair, either as a ring/rod bivalent or as univalents within the same
individual, although an asynaptic or desynaptic origin of the univalents cannot be ascertained. The highly regular meiotic behaviour
of this autosomal pair could ensure a high fertility of the individuals, and could be considered a selectively neutral condition or, at
least, not detrimental.
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(Largidae) (Bressa et al., 1998; Mola & Papeschi, 1993),
Dysdercus albofasciatus (Pyrrhocoridae) (Bressa et al.,
1999), Nezara viridula (Pentatomidae) (Camacho et al.,
1985), among others, indicate that the frequency of ring-
shaped bivalents should be much higher than originally
suggested.

One chromosomal feature observed in the specimens
we analyzed is the presence of a size polymorphism of the
X chromosome in both species. There are two possible
explanations for the origin of this polymorphism; namely,
fragmentation of an ancestral large X element or addition
of heterochromatin in a primitive small X chromosome.
Due to the holokinetic nature of heteropteran chromo-
somes, fragments should persist leading to an increase in
the chromosome number (Hughes-Schrader & Schrader,
1961; Ueshima, 1979). Fragmentation of the X chromo-
some would then give rise to a multiple sex chromosome
determining system, that so far has not been reported in
Jadera. Accordingly, this hypothesis may be ruled out.
Notwithstanding, because a homogeneous DAPI banding
pattern of the X chromosome was found in both species,

variations in its size are most probably attributable to
addition of A-T rich heterochromatin during evolution.

It is generally accepted that univalent formation within
a species may result from several causes, genotypic and
environmental, even though the exact mechanism/s for its
formation is not always known. The individuals of J. hae-

matoloma and J. sanguinolenta which we analyzed are
characterised by the presence of a pair of univalents in a
variable frequency, and the largest autosomal pair is most
prone to be involved in its formation. All individuals
from each population sample of both species were col-
lected simultaneously, between late spring to late
summer, within a six year period. Should an increase in
the frequency of univalents be associated with a particular
environmental condition of a single year or season, univa-
lents should not have appeared in all distantly located
populations from both species. Thus, an external environ-
mental agent could then be ruled out as a possible
inducing factor for univalency.

The presence of autosomal univalents could be due to a
failure in the primary formation of the synaptonemal
complex at zygotene (asynapsis) or to a failure in chiasma
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Fig. 3. Mean chiasma frequency in diakinesis-metaphase I plotted against percentage of cells with univalents in the specimens of
Jadera haematoloma (empty squares) and Jadera sanguinolenta (solid circles) from Martín García Island (MGI), Gualeguaychú (G)
and Iguazú National Park (INP) populations. Number after the locality code denotes specimen number from Table 1.



formation following normal synapsis (desynapsis). The
synaptonemal complex formation is initiated at multiple
sites, but within them there are primary and secondary
centres of synapsis. The primary synapsis begins at the
telomeric regions, congregated in one area of the nucleus
(Appels et al., 1998). In the specimens from both species
of Jadera analyzed, univalency involved almost always
the same chromosome pair, but the origin of univalents
can not be ascertained because of the characteristics of
early prophase stages. This pair can be observed, within
the same individual, as a bivalent with terminal chiasmata
(either ring or rod shaped) or as univalents. We suggest
that if one telomeric region of this autosomal pair (A) was
altered in such a way that i) the pairing efficiency is
reduced (partial asynapsis) or ii) pairing is delayed,
restraining the occurrence of cross-overs, its chiasma fre-
quency would be diminished. If the unique chiasma of the
rod bivalent can be placed at random at both telomeric
ends of the bivalents (A or B), the alteration of the A telo-
meric region would result in the appearance, in some
cells, of a pair of univalents. Moreover, the expected fre-
quency of ring bivalents would also be lower because, in
some cells, only one cross-over would take place (that of
the B telomeric region).

When analyzing the behaviour of univalents, the obser-
vations described in the present report for both J. haema-

toloma and J. sanguinolenta agree well with previous
observations in desynaptic specimens from other Argen-
tinean heteropterans, such as Acanonicus hahni

(Coreidae) and Largus rufipennis (Largidae) (Papeschi &
Mola, 1990; Mola & Papeschi, 1993). Accordingly, these
authors suggested that the behaviour possessed by such
univalents (equational division at anaphase I and touch-
and-go pairing at metaphase II) is a characteristic condi-
tion of the univalent state in normal chiasmatic meiosis,
regardless of whether the univalency affects autosomes or
sex chromosomes, because it resembles the behaviour of
the sex chromosomes in XY, XnY and/or XYn sex deter-
mining systems commonly found in Heteroptera
(Ueshima, 1979). An exception to this behaviour is the
reductional segregation of autosomal univalents at first
meiotic division in Calocoris quadripunctatus (Miridae),
a species with achiasmatic meiosis of the collochore type
(Nokkala, 1986).

The terminal position of chiasmata in the largest biva-
lent results in a large group of co-adapted genes. Equiva-
lent genetic results are obtained when this pair is present
as univalents. Furthermore, the highly regular behaviour
of univalents in both J. haematoloma and J. sanguino-

lenta could ensure a high fertility of the individuals. The
aforementioned characteristics suggest that the absence of
chiasmata in this autosomal pair could be considered as a
selectively neutral condition or, at least, not detrimental.
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