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INTRODUCTION

The suborder Heteroptera comprises 73 families with

more than 50000 described species (Meyer, 2005). It

is one of the most important insect groups because

most of its species are pests and disease transmitters,

inflicting damage on crops, forests and orchards

(Schuh & Slater, 1995; Schaefer & Panizzi, 2000).

Pentatomidae, Coreidae, Lygaeidae, Reduviidae and

Miridae are some of its major families. The family

Coreidae includes 2200 species belonging to 500 ge-

nera distributed throughout the world (Dursun &

Fent, 2009). Coreidae is divided into 4 subfamilies:

Coreinae, Pseudophloeinae, Meropachydinae and

Agriopocorinae. Coreinae are distributed worldwide

and are the most abundant in tropics. Pseudophloei-

nae is distributed predominantly in the Old World

while Meropachydinae and Agriopocorinae are rare-

ly found and only a few genera for each subfamily are

known (Schuh & Slater, 1995). Coreids are phyto-

phagous and the majority of them live on plants abo-

ve the ground feeding on the plant vascular system. 

Cytogenetically, Coreidae is characterized by the

presence of a pair of microchromosomes and absen-

ce of Y-chromosome [besides having holocentric chro-

mosomes and post-reductional behavior of sex chro-

mosomes (heteropteran features)]. However, some

members lack a pair of microchromosomes, while a

few have Y-chromosome (three species of genus Me-
tapodius). Autosomal fusions and both autosomal

and sex chromosome fragmentations have been con-

sidered to be the key mechanisms for karyotype evo-

lution in this group while other chromosome rearran-

gements, such as inversions and reciprocal transloca-

tions have rarely been reported (Ueshima, 1979; Man-

na, 1984; Thomas, 1987; Papeschi & Mola, 1990). 

The previous cytogenetic data on Coreidae re-

veals 116 species to be cytogenetically known world-

wide (see online supplementary material, Table S1).

These include 112 species belonging to 50 genera

falling in 17 tribes of the subfamily Coreinae and four

species belonging to three genera falling in two tribes
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of the subfamily Pseudophloeinae. Due to limited

availability, cytogenetic data for Agriopocorinae and

Meropachydinae is not available. From India, 33

species of family Coreidae have been cytogenetically

analyzed previously (Manna, 1951; Dutt, 1957; Par-

shad, 1957a, b, 1958; Banerjee, 1958; Das, 1958; Jan-

de, 1959; Manna & Deb Mallick, 1981; Dey & Wang-

di, 1985, 1988, 1990; Satapathy & Patnaik, 1989; Sata-

pathy et al., 1990; Kaur et al., 2006; Kaur, 2007). In

the present paper, chromosomes and their meiotic

behavior in seven Coreidae species from India has

been described for the first time. These include six

species of Coreinae and one species of Pseudophloei-

nae. Also, the entire chromosomal data until today

has been tabulated and trends in coreid cytogenetics

have been outlined. 

MATERIALS AND METHODS

Coreids are known for their host specificity (Schaefer

& Mitchell, 1983). Adults of Cletomorpha raja Distant

were collected from wild Achyranthes plants growing

in Forest Research Institute, Dehradun (Uttarak-

hand). Adults of Acanthocoris anticus Walker were

found voraciously feeding on Calotropis plants. Anho-
moeus sulcatus (Distant) was collected from Dalber-
gia plants growing extensively in the regions of Pun-

jab. Clavigralla scutellaris (Westwood) was found feed-

ing on legumes in Punjab while Anoplocnemis com-
pressa Dallas, Ochrochira aberrans (Distant) and Cle-
tus pallescens Walker were found feeding on wild

plants in the regions of Uttarakhand and Punjab. Ma-

le specimens (Table 1) of the collected species were

dissected live in 0.67% saline and gonads were fixed

in Carnoy’s fixative. Slides were prepared by air-dried

technique and stained in carbol fuchsin (Carr & Wal-

ker, 1961).

RESULTS

Coreinae

a) Acanthocorini

Acanthocoris anticus Walker (Fig. 1)

The diploid complement of Acanthocoris anticus Wal-

ker was 2n=24=22A+X1X20. Diffuse stage reveals

two darkly stained X-chromosomes (X1 and X2) of

unequal size against highly decondensed chromatin

(Fig. 1A). At diplotene, 11 autosomal bivalents and

fused sex chromosomes were observed (Fig. 1B). Each

autosomal bivalent showed one chiasma. At diakine-

sis, X1 and X2 became distinct but remained closely

associated (Fig. 1C). At metaphase I, two types of

plates were observed. In one, all the autosomal biva-

lents form a ring and X1X2 lie outside the ring while

in the other, one or two autosomal bivalents lie with-

in the ring formed by rest of the bivalents and X1X2

lie outside the ring (Fig. 1D, E). At metaphase II,

X1X2 lie away from autosomes (Fig. 1F). At anaphase

II, X1X2 were seen moving laggardly towards one of

the poles (Fig. 1G).

236 H. Kaur and N. Bansal — First cytogenetic report on seven species of Coreidae (Heteroptera)

TABLE 1. Chromosome complements of species investigated

Species Number of insects studied 2n Chromosome Complement

COREINAE

Acanthocorini
Acanthocoris anticus Walker 7 24 22A + X1X20

Anhomoeini
Anhomoeus sulcatus (Distant) 7 21 18A + 2m + X0

Gonocerini
Cletomorpha raja Distant 6 20 16A + 2m + X1X20

Cletus pallescens Walker 7 18 14A + 2m + X1X20

Mictini
Anoplocnemis compressa Dallas 6 16 14A + X1X20

Ochrochira aberrans (Distant) 2 21 18A + 2m + X0

PSEUDOPHLOEINAE

Clavigrallini
Clavigralla scutellaris (Westwood) 4 13 10A + 2m + X0
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FIG. 1. Acanthocoris anticus (2n=24=22A+X1X20): (A) Diffuse stage showing unequal X1 and X2; (B) Diplotene showing

11 autosomal bivalents and fused X1X2; (C) Diakinesis showing closely associated but distinct X1X2; (D) Metaphase I show-

ing all the autosomal bivalents forming a ring; (E) Metaphase I showing two autosomal bivalents within the ring; (F) Meta-

phase II showing X1X2 lying away from autosomes; (G) Anaphase II showing X1X2 as a laggard.

Arrowheads indicate X1X2. Bar=10 Ìm.
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FIG. 2. Anhomoeus sulcatus (2n=21=18A+2m+X0): (A) Spermatogonial metaphase with karyotype; (B) Diffuse stage;

(C) Diplotene showing one chiasma per autosomal bivalent and closely placed microchromosomes; (D) Diakinesis showing

distinctly bipartite X; (E) Metaphase I showing m-pseudobivalent in the centre and X outside the ring formed by autosomal

bivalents; (F) Anaphase I showing equational division of X chromosome; (G) Anaphase II showing X as a laggard. Arrows

point to microchromosomes. Arrowheads indicate X chromosome. Bar=10 Ìm.



b) Anhomoeini 

Anhomoeus sulcatus (Distant) (Fig. 2)

Spermatogonial metaphase of Anhomoeus sulcatus
(Distant) revealed 18 autosomes, 2 microchromoso-

mes and X chromosome (Fig. 2A). At diffuse stage,

X chromosome lies at the periphery of highly decon-

densed chromatin (Fig. 2B). During diplotene, one

chiasma per autosomal bivalent is present which was

terminal, sub-terminal or interstitial. Microchromo-

somes lie closely placed (Fig. 2C). During diakinesis,

X appeared distinctly bipartite (Fig. 2D). During me-

taphase I, autosomal bivalents formed a ring with ter-
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FIG. 3. Cletomorpha raja (2n=20=16A+2m+X1X20): (A) Diffuse stage; (B) Diplotene showing all bivalents with single

terminal chiasma each; (C) Diplotene showing largest bivalent with 2 terminal chiasmata; (D) Metaphase I showing m-pseu-

dobivalent in the centre and X1X2 outside the ring formed by autosomal bivalents; (E) Anaphase I showing equational divi-

sion of X1 and X2; (F) Metaphase II showing 7 autosomes forming a ring with 1 autosome and microchromosome lying in the

centre and X1X2 lying outside the ring. Arrows point to microchromosomes. Arrowheads indicate X1X2. Bar=10 Ìm.



minally associated m-pseudobivalent lying in the cen-

tre and X outside the ring (Fig. 2E). During anaphase

I, X-chromosome divided equationally (Fig. 2F).

During anaphase II, X-chromosome was observed

moving towards one of the poles as a laggard (Fig.

2G). 

c) Gonocerini

Cletomorpha raja Distant (Fig. 3)

The diploid complement of Cletomorpha raja Distant

is 2n=20=16A+2m+X1X20. At the diffuse stage,

darkly stained X-chromosome was observed lying at

the periphery of highly decondensed chromatin (Fig.

3A). At diplotene, in some plates, all autosomal biva-

lents showed single terminal chiasma each, whereas

in others, the largest bivalent formed a ring with two

terminal chiasmata (Fig. 3B, C). At metaphase I, all

autosomal bivalents formed a ring with microchro-

mosomes lying in the centre and X1X2 lying outside

the ring (Fig. 3D). Two equationally dividing sex chro-

mosomes can be seen moving towards two poles dur-

ing anaphase I (Fig. 3E). At metaphase II, seven au-

tosomes formed a ring with one autosome and mi-

crochromosome lying in the centre and X1X2 lying

outside the ring (Fig. 3F). 

Cletus pallescens Walker (Fig. 4)

The diploid chromosome complement of Cletus pal-
lescens Walker is 2n=14A+2m+X1X20. At the dif-

fuse stage, closely associated X1 and X2 were observ-

ed lying at the periphery of highly decondensed auto-

somes (Fig. 4A). At diplotene, 2-3 ring bivalents were

observed (Fig. 4B). Two pairs of autosomal bivalents

were seen to be distinctly larger than the rest. During

diakinesis, microchromosomes tend to move closer to

each other (Fig. 4C). At metaphase I and metaphase

II, the autosomal bivalents were arranged in a ring

with microchromosomes lying within the ring and

closely associated X1 and X2 lying outside the ring

(Fig. 4D, E). During anaphase II, fused X1 and X2

move towards one of the poles as a laggard (Fig. 4F).

X-chromosome is seen being added to one of the

poles at telophase II (Fig. 4G).

d) Mictini

Anoplocnemis compressa Dallas (Fig. 5)

Prometaphase stage reveals 14 autosomes and 2 sex

chromosomes (X1 and X2) (Fig. 5A). At diplotene,

two pairs of autosomes appear distinctly larger than

the rest. X1 and X2 are unequal in size and remain

closely associated. Each autosomal bivalent shows

single chiasma which is terminal, sub-terminal or in-

terstitial (Fig. 5B, C). At metaphase I and II, auto-

somes form a ring with fused X1X2 lying outside the

ring (Fig. 5D, F). Anaphase I (Fig. 5E) reveals re-

ductional division of autosomes and equational divi-

sion of X chromosomes while during telophase II,

fused X1X2 body acts as laggard and is seen moving

towards one of the poles (Fig. 5G).

Ochrochira aberrans (Distant) (Fig. 6)

The diploid chromosome complement of Ochrochira
aberrans (Distant) is 2n = 18A + 2m + X0. Diffuse

stage revealed darkly stained X-chromosome lying

against decondensed chromatin (Fig. 6A). At diplo-

tene, single chiasma per bivalent is present. Micro-

chromosomes appear constricted and lie well apart

(Fig. 6B). They are comparatively larger than ob-

served in other coreids and can be visualized through-

out the course of meiosis. At metaphase I, autosomal

bivalents form a ring with microchromosomes lying in

the centre and X lying outside the ring (Fig. 6C).

During anaphase I, X divides equationally while dur-

ing anaphase II, X divides reductionally and moves as

a laggard towards one of the poles (Fig. 6D, E).

Pseudophloeinae

a) Clavigrallini

Clavigralla scutellaris (Westwood) (Fig. 7)

The diploid chromosome complement of Clavigralla
scutellaris (Westwood) is 2n = 13 = 10A + 2m + X0.

Diffuse stage reveals darkly stained X-chromosome

lying against decondensed chromatin (Fig. 7A). Dur-

ing diplotene, each autosomal bivalent shows single

chiasma, X appears distinctly bipartite and micro-

chromosomes are faintly stained (mostly untraceable)

(Fig. 7B). Autosomal bivalents form a ring during

metaphase I with microchromosomes (just a speck)

lying within and X chromosome lying outside the ring

(Fig. 7C). During metaphase II, X chromosome lies

far away from the autosomal group and is seen mov-

ing towards one of the poles as a laggard during ana-

phase II (Fig. 7D, E).

DISCUSSION

In the presently studied six species of Coreinae, di-

ploid number varies from 16 to 24. Variations are
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FIG. 4. Cletus pallescens (2n=18=14A+2m+X1X20): (A) Diffuse stage; (B) Diplotene showing two ring bivalents; (C) Dia-

kinesis showing closely placed microchromosomes; (D) Metaphase I showing m-pseudobivalent in the centre and X1X2 outsi-

de the ring formed by autosomal bivalents; (E) Metaphase II; (F) Anaphase II showing X1X2 as laggard; (G) Telophase II.

Arrows point to microchromosomes. Arrowheads indicate X1X2. Bar=10 Ìm.
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FIG. 5. Anoplocnemis compressa (2n=16=14A+X1X20): (A) Prometaphase with karyotype; (B, C) Diplotene showing each

autosomal bivalent with single chiasma and fused X1X2; (D) Metaphase I showing fused X1X2 lying outside the ring of autoso-

mal bivalents; (E) Anaphase I showing reductional division of autosomes and equational division of sex chromosomes; (F)

Metaphase II showing fused X1X2 lying outside the ring of autosomal bivalents; (G) Telophase II showing X as a laggard. Ar-

rowheads indicate X1X2. Bar=10 Ìm.



with respect to number of autosomes and X chromo-

some, and presence or absence of microchromoso-

mes. Y chromosome is absent in all studied species.

In species with nine pairs of autosomes [Ochrochira
aberrans (Distant) of Mictini and Anhomoeus sulcatus
(Distant) of Anhomoeini], there are gradual size vari-

ations in autosomes. In species with eight pairs of au-

tosomes (Cletomorpha raja Distant), one pair of au-

tosomes is distinctly large while in species with seven

pairs of autosomes (Anoplocnemis compressa Dallas

and Cletus pallescens Walker), two pairs of autosomes

are distinctly large. Presence of extremely large pair

of autosomes in species with reduced number of au-

tosomes suggested that their origin is due to autoso-
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FIG. 6. Ochrochira aberrans (2n=21=18A+2m+X0): (A) Diffuse stage; (B) Diplotene showing autosomal bivalents with

single chiasma each and constricted microchromosomes; (C) Metaphase I showing m-pseudobivalent lying in the centre and

X outside the ring formed by autosomal bivalents; (D) Anaphase I showing reductional division of autosomes and microchro-

mosomes and equational division of X chromosome; (E) Anaphase II showing X as a laggard. Arrows point to microchromo-

somes. Arrowheads indicate X chromosome. Bar=10 Ìm.



mal fusion/s as 2n=21 (with nine pairs of autosomes,

two microchromosomes and X0 sex mechanism) is

considered to be the modal number of Coreidae; oth-

er numbers are thought to have deviated from this

number by fragmentations and fusions (Leston, 1956;

Ueshima, 1979; Sands, 1982). In Acanthocoris anticus
Walker, autosome number is increased to 11 pairs, all

with minor variations in size, suggesting fragmenta-

tion of autosomes. 

Four species viz. Acanthocoris anticus Walker, A-
noplocnemis compressa Dallas, Cletomorpha raja Dis-

tant and Cletus pallescens Walker show X
1X20 sex-

mechanism while two others, Anhomoeus sulcatus
(Distant) and Ochrochira aberrans (Distant) have X0.
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FIG. 7. Clavigralla scutellaris (2n=13=10A+2m+X0): (A) Diffuse stage; (B) Diplotene showing autosomal bivalents with

single chiasma each and distinctly bipartite X; (C) Metaphase I showing faintly stained m-pseudobivalent lying in the centre

and X outside the ring formed by autosomal bivalents; (D) Metaphase II showing X chromosome lying far away from autoso-

mes; (E) Anaphase II showing X as a laggard. Arrows point to microchromosomes. Arrowheads indicate X chromosome.

Bar=10 Ìm.



Sex chromosome mechanism with multiple X is thought

to have originated through fragmentation of ancestral

X (Papeschi & Bressa, 2006). 

Cytogenetically, Coreidae is characterized by the

presence of microchromosomes with a few exceptions.

During the present study, a pair of microchromoso-

mes has been found to be present in four and absent

in two species. When present, they remain as univa-

lents during diplotene and subsequently associate to

form a pseudobivalent that is placed in the centre of

the autosomal ring at metaphase I. In Ochrochira a-
berrans (Distant), microchromosomes are exception-

ally large, almost equal to the smallest autosome but

can be easily distinguished from the latter through

their meiotic behavior. Similar observations have

been reported in Ochrochira rubrotincta (Miller) by

Sands (1982). In Acanthocoris anticus Walker and

Anoplocnemis compressa Dallas, microchromosomes

are absent as has earlier been reported in Acanthoco-
ris scabrator (Fabricius) and Anoplocnemis phasiana
Fabricius (Manna, 1951; Sands, 1982; Dey & Wang-

di, 1990). However, these are present in Acanthocoris
sordidus Thunberg (Yosida, 1944). 

In Coreidae, during diplotene, single chiasma per

bivalent is the most prevalent condition (Cattani et
al., 2004; Franco et al., 2006; Souza et al., 2007; Bres-

sa et al., 2008). However, in a few species, occasional-

ly one or two bivalents are seen with two chiasmata

(Manna, 1951; Parshad, 1957b; Dutt, 1957; Sands,

1982; Papeschi et al., 2003). In the present study, too,

ring bivalents with two chiasmata are seen only in

Cletomorpha raja Distant and Cletus pallescens Walker

(Gonocerini), while in rest of the species, single chia-

sma per bivalent is observed.

In all the species, arrangement of chromosomes at

metaphase I plate is of typical coreid type, i.e. all the

autosomal bivalents form a ring, microchromosomes,

if present, lie in the centre as pseudobivalent and sex

chromosomes are placed outside the ring. At meta-

phase II, sex element (X or X1X2) remains apart from

the autosomal group and moves to one of the poles as

a laggard during anaphase II. In Acanthocoris anticus
Walker, at metaphase I, two types of plates are ob-

served, the one of typical coreid type while in the other,

one or two autosomal bivalents lie within the ring

formed by rest of the bivalents. Similar observation

has been made in A. scabrator (Fabricius) by Manna

(1951).

In the present study, the chromosome complement

of Clavigralla scutellaris (Westwood) is 2n=13=10A

+2m+X0. Behavior of chromosomes during meiosis

is similar to Coreinae. Earlier, diploid number of on-

ly four species is known out of which, three have the

same number while one has 2n=22. Sex mechanism

is X0 in all (Schachow, 1932; Xavier, 1945; Takenou-

chi & Muramoto, 1964; Muramoto, 1973, 1978). 

With the present study, seven more species have

been added to the pre-existing cytogenetic data on

Coreidae and now the total number of cytogenetical-

ly known species comes to 123 (see online supple-

mentary material, Table S1). Also, the tribe Anho-

moeini has been introduced to cytogenetic world for

the first time. It is revealed from the chromosomal

data until now that the diploid number in Coreidae

ranges from 13 to 29 with 52 species having 2n=21

which is considered to be the modal number of the

family. The most common sex mechanism is X0 pre-

sent in 86 species, whereas X1X20 is reported in 29

species and X1X2X30 in one population of Coreus
marginatus (Linnaeus). Y-chromosome is absent

throughout Coreidae with the only exception found

in three species belonging to the genus Metapodius of

the tribe Acanthocephalini. A pair of microchromo-

somes is present in 94 species, absent in 11 species

and not reported in 18 species.

In the subfamily Coreinae, 2n=21 is observed in

52 out of 118 species. Within Coreinae, tribes Acan-

thocerini, Anhomoeini, Chelinidini, Cloresmini and

Daladerini invariably maintain the modal number of

2n=21 (18A+2m+X0) while in Mictini, Homoeo-

cerini and Anisoscelini, this number is retained as the

dominant number with a few deviations. In Mictini

and Homoeocerini, deviations are reported in auto-

some number, microchromosomes as well as sex me-

chanism, whereas Anisoscelini is homogeneous for

the presence of microchromosomes and X0 sex me-

chanism but deviates with respect to autosome num-

ber. In Coreini, Gonocerini, Acanthocorini, Colpuri-

ni and Acanthocephalini, complements are highly

heterogeneous. In Coreini, deviations from the modal

number have been reported in autosomes as well as

sex chromosome. The most common complement is

2n=22 shown by eight out of 21. Dominant sex me-

chanism is X0 (13 out of 21). A pair of microchromo-

somes is present in all studied species, except Acano-
nicus hahni (Stal). For Gonocerini, autosome number

has decreased to 14 (as the commonest number),

while X multiplicity is frequent suggesting fusion of

autosomes and fragmentation of X to be the mode of

evolution of this tribe. The tribe Acanthocephalini

represents an exception due to possessing the number

of supernumeraries being in association with Y chro-
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mosomes, as seen in Metapodius terminalis (Dallas),
M. granulosus (Dallas) and M. femoratus Fabricius.

The diploid number is increased in Petascelini, Spar-

tocerini and Chariesterini and decreased in Nemato-

podini and Discogastrini. For Petascelini and Sparto-

cerini, increase is seen for both autosomes and X

chromosome while for Chariesterini, only autosome

number is increased. In six species of the tribe Ne-

matopodini, autosome number is decreased while in

Discogastrini, autosome number of 18 is retained but

overall chromosome number has decreased due to

absence of microchromosomes. 

For very less explored Pseudophloeinae, the most

common number is 2n=13 present in four out of five

species.
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