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abstraCt

Here we describe the immature stages and seed-carrying and feeding behaviors of Melana-
ethus crenatus (Signoret) (Hemiptera: Heteroptera: Cydnidae: Cydninae: Geotomini), based 
on 4 sampling dates from 2009 through 2011. Adult females of this species move seeds of its 
host plant, richardia scabra L. (Rubiales: Rubiaceae), to small cavities under small rocks for 
feeding; these cavities in some cases correspond to oviposition sites where nymphs also feed 
on the seeds. All instars of Melanaethus crenatus are described and illustrated for the first 
time. This species is associated with dry oak forest and lives under rocks. This record proba-
bly represents an intermediate behavior between nonparental and parental care. 
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resuMen

En este estudio se describe el ciclo de vida, los comportamientos de alimentación y transpor-
te de semillas de Melanaethus crenatus (Signoret). Las adultas hembras de esta especie de 
chinches mueven las semillas de su planta hospedera, richardia scabra L. (Rubiales: Rubia-
ceae) a pequeños agujeros debajo de pequeñas rocas para poder alimentarse; estos pequeños 
agujeros sirven a su vez como sitios de oviposición en donde las ninfas también se alimentan 
de las semillas movidas por las madres. Se describen e ilustran por primera vez todos los 
estadios de Melanaethus crenatus. Esta especie está asociada a bosques secos de encinos 
y vive debajo de rocas. Este registro probablemente representa un estadio intermedio en 
el comportamiento de especies de chinches con cuidado parental y no parental. 

Palabras Clave: Acarreo de semillas, Mexico, Rubiaceae

In the Hemiptera, parental care is believed 
to have evolved primarily in response to parasit-
ism of eggs (Tallamy & Schaefer 1997). These ex-
tended parental behaviors range from oviposition 
of eggs in one mass and egg guarding to produc-
tion of trophic eggs, protection of nymphs against 
predators and progressive provisioning. Although 
subsocial behavior has been reported for a num-
ber of families within the order, reports of paren-
tal care that extends to providing nymphs with a 
food source have only been recorded for 4 species 
belonging to the Cydnidae, subfamily Sehirinae; 
and to one species of the related Parastrachidae, 
despite the fact that the biology and behavior of 

many species of Cydnids are unknown because 
most of the species live underground. Intermedi-
ate behaviors between nonparental and parental 
bugs rarely have been mentioned.  

The bugs with extended parental behavior 
are: sehirus cinctus cinctus (Palisot de beauvois) 
(Sites & McPherson 1982; Agrawal et al. 2004, 
2005); adomerus triguttulus (Motchulsky) (Kudo 
& Nakahira 2004, 2005; Kudo et al. 2006; Nakahi-
ra & Kudo 2008); adomerus variegatus (Signoret) 
(Mukai et al. 2010); canthophorus niveimargin-
atus Scott (Sehirinae) (Filippi et al. 2009; baba 
et al. 2011); and the most studied Parastrachia 
japonensis Scott (Parastrachidae) (Tachikawa & 
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Schaefer 1985; Tsukamoto & Tojo 1992; Tsukamo-
to et al. 1994; Filippi et al. 1995a, 1995b, 2000a, 
2000b, 2001, 2002, 2005; Nomakuchi et al. 1998; 
Hironaka et al. 2005, 2007a, 2007b, 2007c; Tojo et 
al. 2005).  In a laboratory experiment adults and 
nymphs of adrisa magna Uhler were observed to 
carry seeds of sophora japonica L. (Leguminosae) 
to shelter places allowing communal feeding and 
possible provisioning for nymphs (Takeuchi & 
Tamura 2000).

Melanaethus crenatus (Signoret) (Figs. 1-7, 
10-12) is a true bug that belongs in the subfam-
ily Cydninae. In the USA it has been recorded 
from Arizona and Texas, and in Mexico from baja 
California Sur, Jalisco, Hidalgo, Puebla, Estado 
de Mexico, Distrito Federal, and veracruz (Froe-
schner 1960; Mayorga 2002).  Its host plant, rough 
Mexican clover, richardia scabra L. (Rubiales: 
Rubiaceae) (Fig. 9) can be found in disturbed, 
moist, and sunny areas, common in dry forests, 
and less abundantly in dry thorn bush; at eleva-
tions ranging from 0 to 1,400 m. It occurs from 
USA to brazil, and in Cuba and Jamaica in the 
west Indies. In Mexico it has been recorded from 
the states of baja California Sur, Chiapas, Co-
lima, Distrito Federal, Jalisco, Morelos, Nayarit, 
Oaxaca, Puebla, Sinaloa, Tabasco, Tlaxcala, ve-
racruz, and yucatán.  richardia scabra is an an-
nual or a perennial weed with prostrate tillers, 
usually forming large patches. Leaves, bracts, 
flowers and stems have whitish hairs.  Flowers 
have 6 triangular petals; it flowers from March 
to December (Rzedowski & Rzedowski 2001; vil-
laseñor & Espinosa 1998). 

In this study we record for the first time the 
life history and immature stages of M. crenatus. 
In addition, we present a brief diagnosis of the 
adult, information on its host plant, and notes 
about its seed-carrying, feeding, and oviposition 
behaviors.  The figures in color can be found in 
supplementary material online in Florida Ento-
mologist 96(4) (2013) at http://purl.fcla.edu/fcla/
entomologist/browse).

Materials and Methods

Adults and nymphs of M. crenatus were col-
lected only in one locality in Mexico on 4 differ-
ent occasions between 2009 and 2011. The study 
site is located in the state of veracruz, near the 
municipality of Tlaltetela,  5 km NE of Tlalte-
tela, Ejido Monte blanco, situated at N 19° 18’ 
44” w 96° 50’ 53”, 828 m. It is an area of dry 
oak forest mixed with dry forest, pasture grass-
lands, sugarcane, and lime plantations. In the 
study site r. scabra was restricted to the lime 
plantation and to areas from which cattle were 
excluded.

 On 19-II-2009, 4 females and several nymphs 
were collected in 3 nests in a grassland area near 
the border with a dry forest. we define “nests” as 

a small space beneath a rock in which aggregated 
nymphs, adults or eggs were found. 

At the same locality on 24-Iv-2010, 14 females 
and 7 males not in nests and several fifth instar 
nymphs in one nest were collected. On vI-2010 
3 females and 12 nymphs ranging from third to 
fifth instar were collected in one nest. On 12-Iv-
2011, bugs were collected on a plantation where 
the host plant r. scabra was growing underneath 
lime trees (citrus × aurantiifolia [Christm. ] 
Swingle [pro sp.] [medica × sp.], Sapindales: Ru-
taceae); only 4 females and 10 males, were found 
under rocks or beneath the host plant.  On all oc-
casions the bugs were only found in small patches 
of the host plant, where cattle could not graze on 
them and where the humidity conditions allowed 
the development of the plant.

bugs were transferred to the laboratory in 
plastic containers (10 × 8 × 8 cm), with a small 
quantity of soil, seeds from the host plant, and 
a moist cotton ball. Once in the laboratory the 
bugs were transferred to glass Petri dishes (10 
cm diam × 2 cm) containing a layer (~7 mm deep) 
of moist soil (sieved from the study site) and a cot-
ton ball. Individuals were kept under laboratory 
conditions at 20 °C, 70% RH and 12:12 h L:D. be-
cause we did not know if the females had mated, 
adults were kept in pairs and 3 seeds of the host 
plant were added in the center of the Petri dish 
every 3rd day; old seeds were removed to avoid 
fungal growth. On one occasion a flower head was 
set in the middle of one of the petri dishes. Mea-
surements in descriptions of bugs are expressed 
in mm ± SE. between 3 and 10 individuals were 
measured. Drawings were made using a draw-
ing tube adaptor, and are based on field collected 
specimens.  

resuLts

Melanaethus crenatus (Signoret) (Figs. 1-7)

Description

Adult (Fig. 7): The adult was described in de-
tail by Froeschner (1960), and within the genus, 
this species can be recognized by the large termi-
nal lobe on the peritreme and by the distinctly 
alutaceous coria.

Egg: (Fig. 1) Length 0.54 ± 0.4; width 0.34 ± 
0.05. Egg oval, yellowish in color; chorion smooth.

First instar (Fig. 2): body length 0.9 ± 0.05. 
Ovoid, with dorsal surface convex, maximum 
width through abdominal segment II; dorsal 
punctures absent. Head, pro-, mesonotum, and 
abdomen white; eyes reddish. Rostrum reaching 
abdominal sternite II; antennae, rostrum, legs, 
and scent gland openings of segments III-Iv- and 
Iv-v pale brown. Measurements (n = 10). Head 
length 0.21 ± 0.03; width through eyes 0.30 ± 
0.01; interocular distance  0.28 ± 0.03; antennal 



1436 Florida Entomologist 96(4) December 2013

Figs. 1-8. Melanaethus crenatus. 1. Egg. 2. First Instar. 3. Second Instar. 4. Third Instar. 5. Fourth Instar. 6. 
Fifth Instar. 7. Adult. 8. Seed of richardia scabra. (Scale bars = 1 mm).
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segments: I 0.06 ± 0.01, II 0.08 ± 0.01, III 0.07 ± 
0.01,  Iv 0.1 ± 0.02; rostral segments : I 0.08 ± 
0.01, II 0.08 ± 0.01, III 0.11 ± 0.01, Iv 0.11 ± 0.01; 
pronotum length 0.12 ± 0.01; width across ante-
rior margin 0.34 ± 0.02; width across humeral 
angles 0.5 ± 0.02; length fore femur 0.15 ± 0.02; 
length fore tibia 0.16 ± 0.01; length fore tarsi I 
0.04 ± 0.01, II 0.06 ± 0.01. 

Second instar (Fig. 3): body length 1.15 ± 0.04. 
Ovoid dorsally, convex with maximum width 
through second abdominal segment. Head, pro-, 
meso-, metanotum, antennal segments, rostral 
segments, legs, scent gland openings of segments 
II-III, III-Iv, and Iv-v, and lateral margins of 
abdominal segments whitish-yellow; eyes deep 
red; abdomen white, rostrum reaching abdominal 
sternite II. Measurements (n = 4). Head length 
0.25 ± 0.04; width through eyes 0.36 ± 0.01; in-
terocular distance  0.3 ± 0.01; antennal segments: 
I 0.08 ± 0.01, II 0.07 ± 0.01, III 0.07 ± 0.02,  Iv 
0.23 ± 0.05; rostral segments : I 0.12 ± 0.02, II 
0.12 ± 0.01, III 0.1 ± 0.01, Iv 0.15 ± 0.01; pro-
notum length 0.17 ± 0.02; width across anterior 
margin 0.43 ± 0.02; width across humeral angles 
0.62 ± 0.01; length fore femur 0.18 ± 0.01; length 

fore tibia 0.22 ± 0.01; length fore tarsi I 0.05 ± 
0.01, II 0.08 ± 0.01.

Third instar (Fig. 4): body length 1.38 ± 0.07. 
very similar to second instar. Head, antennae, 
rostrum, pronotum, scent gland openings, and 
legs slightly darker and sclerotized. Rostrum 
reaching apex of mesosternum; lateral margins of 
abdomen with darker markings. Measurements 
(n = 5). Head length 0.31 ± 0.02; width through 
eyes 0.44 ± 0.01; interocular distance  0.37 ± 0.01; 
antennal segments: I 0.08 ± 0.01, II 0.11 ± 0.01, 
III 0.11 ± 0.01,  Iv  0.18 ± 0.02; rostral segments : 
I 0.15 ± 0.01, II 0.16 ± 0.01, III 0.16 ± 0.01, Iv 0.16 
± 0.01; pronotum length 0.25 ± 0.01; width across 
anterior margin 0.5 ± 0.02; width across humeral 
angles 0.76 ± 0.02; length fore femur 0.26 ± 0.02; 
length fore tibia 0.31 ± 0.01; length fore tarsi I 
0.05 ± 0.01, II 0.06 ± 0.01.

Fourth instar (Fig. 5): body length 2.11 ± 0.04. 
Pyriform, dorsally convex, and maximum width 
through abdominal segment III. Head, antennal 
segments I and II, rostral segments, pronotum, 
lateral plates, scent gland plates of abdominal 
segments  III-Iv, Iv-v, v-vI, vI-vII, femora, 
tibiae, and tarsi pale brown; antennal segments  

Fig. 9. richardia scabra, host plant of Melanaethus crenatus.
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III, Iv; abdomen, and mesial line of pro-, meso-, 
and metanotum whitish-yellow; eyes red-brown. 
Rostrum reaching base of abdominal sternite II; 
scent gland openings of segments III-Iv, and Iv-
v dark brown. Mesothoraxic wing pads reaching 
base of abdominal segment I. Measurements (n 
= 3). Head length 0.3 ± 0.02; width through eyes 
0.56 ± 0.01; interocular distance  0.48 ± 0.04; an-
tennal segments: I 0.11 ± 0.01, II 0.14 ± 0.02, III 
0.15 ± 0.01,  Iv  0.23; rostral segments : I 0.21, II 
0.22 ± 0.01, III 0.22 ± 0.01, Iv 0.24 ± 0.01; pro-
notum length 0.35 ± 0.01; width across anterior 
margin 0.63 ± 0.01; width across humeral angles 
1.08 ± 0.02; length fore femur 0.34 ± 0.02; length 
fore tibia 0.41 ± 0.02; length fore tarsi I 0.08 ± 
0.01, II 0.1 ± 0.01.

Fifth instar (Fig. 6): Ovoid, very similar to 
fourth instar, with dorsum slightly convex, meta-
thoraxic wing pads reaching middle area of ab-
dominal segment III. Head with 4 setigerous 
punctures, located one in front each eye, and one 
on each jugum. Rostrum reaching metasternum. 
Measurements (n = 3). body length 2.22 ± 0.07; 
head length 0.33 ± 0.05; width through eyes 0.67 
± 0.02; interocular distance  0.51 antennal seg-
ments: I 0.13 ± 0.03, II 0.25 ± 0.02, III 0.23 ± 0.02,  
Iv  0.27 ± 0.05; rostral segments : I 0.31 ± 0.04, 
II 0.34 ± 0.04, III 0.26 ± 0.06, Iv 0.22 ± 0.01; pro-
notum length 0.53 ± 0.04; width across anterior 
margin 0.77 ± 0.04; width across humeral angles 
0.84 ± 0.01; length fore femur 0.58; length fore 
tibia 0.64 ± 0.04; length fore tarsi I 0.09 ± 0.02, 
II 0.16 ± 0.02.

Distribution

USA: Arizona, Texas; Mexico: Distrito Federal, 
Guerrero, Hidalgo, Jalisco, Puebla, veracruz.

Material Examined

MEXICO: veracruz, Tlaltetela, 5 Km. NE 
Tlaltetela, Ejido Monte blanco, 828 m, 19-II-
2009, N 19° 18’ 44” w 96° 50’ 53”, L. Cervantes, 
under rocks, 9 first instar nymphs, 4 second in-
star, 5 third instar, 3 fourth instar, 3 fifth instar, 
and 4 /. Same locality, but: 24-Iv-2010, M. López, 
7 ? and 14 /. Same locality, but: vI-2010, L. Cer-
vantes, M. Lopez, 3 /. Same locality, but: 12-Iv-
2011, L. Cervantes, M. Lopez 4 /, 10 ? (from 
the adults collected on this date, we obtained the 
following from the laboratory colony: 16 first in-
star nymphs, 7 second instars, 10 fifth instars, 16 
adults (7 /, and 9 ?). 

behavior in the Field

During 2009, 3 nests were found under small 
flat rocks. In one nest one female and several 
third, fourth and fifth instar nymphs were found 

with around 16 seeds of r. scabra (Fig. 8). In an-
other nest 2 females with 5 seeds were located, 
and in the last nest one female and 6 singly-laid 
eggs were found.  In Apr 2010, 14 females and 7 
males were collected individually; they were only 
collected under rocks but no nests were found. In 
Jun 2010, 3 females and 12 nymphs of third and 
fifth instar were collected under a rock with a few 
seeds of r. scabra. In Apr 2011, 4 females and 10 
males were collected scattered in the area, none 
formed a nest.

The fact that only females were located in 
nests in the field suggests that the males do not 
play a role in the seed-carrying behavior. The 
bugs always were found less than 50 cm from a 
patch of their host plant, and they rarely were 
seen above ground. Nests always were found in 
a small hole under a flat rock at sites with good 
drainage but not very dry. bugs only were found 
between Feb and Jun, depending on the presence 
of the host plant. The area has a very long dry 
season between Oct and Apr and not many bugs 
have been found during this dry period. How-
ever, lime (citrus × latifolia Tanaka; Rutaceae) 
plantations have been introduced recently to the 
area and special irrigation systems allow the host 
plant to be present yr round, so it is probable that 
the bugs will also be present yr round. Ants were 
abundant on most of the sites, and bugs were lo-
cated only where there were no ants. 

behavior in the Laboratory

Insects collected in 2009 did not mate or lay 
eggs. However, the bugs from 2010 and 2011 
started to produce eggs a few days after collec-
tion. Eggs were laid in small holes dug out by the 
bugs, usually situated near the walls of the Petri 
dishes (Fig. 11). Eggs were laid individually, not 
in a mass, but usually very close together and be-
tween 10 and 30 eggs per hole. Only females were 
observed, usually at night, relocating the 3 seeds 
(Fig. 10) we had placed in the Petri dish from the 
center of the Petri dish to the holes. Around 6 
days after the eggs were laid, first instar nymphs 
hatched. Then the mother started to move more 
seeds to the hole and the nymphs started to feed 
immediately; there were usually 2 to 4 seeds at 
one time in each hole (Fig. 11). Old seeds were 
not removed by the authors from the Petri dishes, 
unless they had fungi, but sometimes the bugs 
moved to new holes and females provided the 
nymphs with fresh seeds (Fig. 12). On 2 occasions 
more eggs were deposited while nymphs were in 
the third instar, 2 on one occasion and 3 on the 
other. These were considered to be non-viable 
eggs because they did not develop.

From the nymphs reared in the laboratory, 
first instar nymphs molted to the second instar 
in 4 or 5 days; second instar lasted 7 days; third 
instars 5 days; fourth instars 4 or 5 days, and fifth 



 Cervantes et al.: Description and behavior of Melanaethus crenatus 1439

instars molt to the adult stage after 5 days. So the 
life cycle was completed in 23 to 25 days. Not all 
the nymphs from the same clutch developed at 
the same time, so there were nymphs of several 
different instars feeding on the seeds, sometimes 
covering the whole seed and forming a mass of 
nymphs with the seed in the center. Male and 
female parents were usually in the hole with 
the nymphs or nearby. when Petri dishes were 
opened the adults and nymphs start to move im-
mediately and disperse away from the seeds.

Males sometimes hid under the moist cot-
ton ball or also dug out small holes, but some-
times also were found in the same hole with the 
nymphs.  No males were observed moving seeds 
to the nests.

disCussion

This is the first record of a species of Cydni-
nae in which the females carry seeds to the ar-
ea were they deposited their eggs and were the 
nymphs are aggregated. These observations in 
the field and laboratory may suggest that some 

of the behaviors shown by M. crenatus represent 
behaviors exhibited by the Sehirinae and Para-
strachidae mentioned above and could be an evo-
lutionary stage between the nonparental and the 
truly parental behaviors in the Heteroptera.

Detailed studies are needed to quantify the 
exact number of eggs produced by the females, 
the number of seeds that are carried and their 
frequency, as well as many other characteristics 
which can vary depending on the abundance of 
the host plant, predators, time of day, or weath-
er conditions. However with regard to an insect 
species that passes much of its life below ground, 
it is difficult to observe and quantify activities 
without disturbing the eggs, nymphs and adults. 

At the moment, some conclusions can be made. 
Melanaethus crenatus differs from the 5 species 
of burrowing bugs that have extended parental 
behavior in the way the eggs are laid, since all 
the 5 listed species deposit the eggs in masses, 
while M. crenatus deposits the eggs individually; 
also the M. crenatus female does not exactly sit 
on top of the eggs guarding them.  Melanaeth-
us crenatus females protect entire nests, which 

Figs. 10-12. Adults and nymphs of Melanaethus crenatus. 10. Female moving seed of r. scabra in the field. 11. 
bug nest in the laboratory. 12. Adults and nymphs feeding on scattered seeds in the laboratory.
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are already somewhat protected by a rock. It 
is known that other species of cydnids that do 
not have this guarding behavior, such as adrisa 
magna Uhler, move seeds to their shelters. In 
a. magna males and nymphs moved the seeds 
in addition to the females (Takeuchi & Tamura 
2000). This kind of behavior is known in species 
of Hemiptera with aggregated behavior.

Apparently the females forage for seeds dur-
ing night. As in the other species of bugs, the 
seeds of the host plant of M. crenatus are some-
times bigger than the adult female, but they still 
managed to move them to their nests. Distances 
from the host plant to the nest are usually short 
for M. crenatus (less than 50 cm). Parastachia 
japonensis Scott is known to search for seeds 
that are 12 m or more away from the nest (No-
makuchi et al. 1998).  Two facts suggest that the 
males do not play a role in the provisioning and 
defending of nymphs; first, only females were lo-
cated in nests in the field, and in the laboratory 
only females were observed moving the seeds to 
the nests.

The species of Cydnidae and Parastrachidae 
that exhibit progressive provisioning feed on 
seeds of members of the Lamiales, Santalales, 
and Gentianales, all of which are related groups 
within the Asteranae.  adomerus variegatus (Si-
gnoret) feeds on Rosales, which belongs to the 
Rosanae, which is considered to be a sister group 
of Asteranae (Chase & Reveal 2009; Stuessy 
2010). A close host plant relationship is common 
for some other groups of Hemiptera and could 
explain their feeding evolution.

sehirus cinctus cinctus feeds on several spe-
cies of mint (Lamiaceae), including Monarda 
punctata L., Perilla frutescens (L.) britto, teu-
crium canadense L., lamium amplexicaule L., 
and lamium purpureum L. (Labiatae) (Sites 
& McPherson 1982; Agrawal et al. 2004); ado-
merus triguttulus have been collected on lami-
um album L. and lamium purpureum (Kudo et 
al. 2006); adomerus variegatus feeds solely on 
ulmus davidiana var. japonica (Rehder) Nakai 
(Ulmaceae) (Mukai et al. 2010); canthophorus 
niveimarginatus feeds on thesium chinense Tur-
cz. (Santalaceae) (Filippi et al. 2009); Parastra-
chia japonensis feeds on schoepfia jasminodora 
Siebold and Zucc. (Schoepfiaceae) (Tachikawa 
& Schaefer 1985); and the main species in this 
study, Melanaethus crenatus feeds on r. scabra 
(Rubiaceae). 

It is probable that because most of the species 
of Cydnidae have an underground life style, this 
kind of behavior has rarely been observed. Al-
though just a few observations have been made 
for M. crenatus, some other species of Melana-
ethus have been found aggregated underneath 
rocks all around Mexico, so it is probable that 
this kind of conduct will be more commonly re-
ported in the group. 
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